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Bosnia and Herzegovina (BiH) is taking steps to improve the country’s long-term resilience, to support 

its economic diversification and competitiveness, and to secure its energy supply and sovereignty by 

harvesting its natural renewable resources.

Despite being in a situation of security of supply and energy independence, and maintaining a net electricity 

exporter position, BiH bears the heavy cost of air pollution and health impacts due to the combustion of 

fossil fuels and wood. The residential sector largely relies on local wood biomass for heating. The coal 

sector employs thousands of workers and is a major economic activity in several regions. 

Already, BiH has made international commitments to address climate and health impacts in the energy 

sector. Drivers to the energy transition have emerged with the progressive integration of the European 

Union acquis communautaire. The Sofia Declaration on the Green Agenda for the Western Balkans is a 

strong message for the region, as it reconfirmed the determination to pursue and accelerate the accession 

process and contribute to the carbon neutrality goal introduced by the European Green Deal. 

Compliance with the European legislation will imply drastic changes, e.g. the removal of subsidies for the 

power sector,1 the adoption of cost-reflective prices, the progressive adoption of carbon prices and the 

requirements to preserve the environment. If not managed ahead of time, with planning, the changes could 

turn into cost to the economy, through loss of purchasing power for households, reduced competitiveness 

for energy-intensive industries and a shift to a net importer position.

1  According to the Energy Community Secretariat, the country paid direct subsides worth some EUR 22.7 million to support coal-fired 
power generation in 2019.

EXECUTIVE SUMMARY
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The upcoming National Energy and Climate Plan (NECP) will set a clear path for the reduction of carbon 

emissions in the energy sector up to 2030. Through the adoption of the NECP, BiH should seek to improve 

the country’s long-term resilience, to support its economic diversification and competitiveness, and to 

secure its energy supply and sovereignty by harvesting its natural renewable resources. Due to its ageing 

coal generation fleet, with large coal capacities scheduled to be decommissioned, the country requires 

significant investments in generation capacity. It should also be recognised that the economy is facing 

brain drain, and possibilities for growth and innovation are critical at this juncture. 

The country has significant renewable energy potential, featuring high hydropower, biomass, wind and 

solar resources, as well as unconfirmed geothermal resources. Variable renewable energy resources (wind 

and solar) are currently underdeveloped but considering their consistently low costs – still decreasing 

despite rising material and equipment costs globally – these sources could provide a solid option for the 

delivery of stable power prices and a diversification away from unsustainable coal. 

The transition to a decarbonised energy mix should also be accompanied by the transition of the coal 

mining sector. The sector employs thousands of miners and the economic impact of the current downsizing 

of the coal sector may impact entire communities. 

Consistent with the Energy Community acquis, BiH has already started an in-depth review of its regulatory 

and policy frameworks. Developed by the International Renewable Energy Agency (IRENA) upon request 

and in close co-operation with the Ministry of Foreign Trade and Economic Relations (MoFTER) and 

through extensive consultation, this Renewable Readiness Assessment (RRA) complements the current 

activities and proposes a set of focused recommendations regarding the regulatory, policy and financial 

framework that can accelerate the ongoing energy transition in BiH.

©dorado photography
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Improving regulatory performance, learning from the past reform period

Although the country has made significant efforts to adapt and implement the necessary regulatory and 

legislative changes committed through the Energy Community acquis, previous regulatory reforms have 

shown limited outcomes regarding the opening of the electricity market and the adoption of variable 

renewables. The variable regulatory performance is related to the complexity of the regulatory framework 

as well as the time and capacities needed by the market actors to absorb and implement new legislation. 

The effective implementation of the NECP will depend on developing renewable energy projects without 

administrative delays. Legislative developments2 should emphasise simplification of the laws with fewer, 

more targeted support measures for renewable energy. 

Specific attention should be paid to streamlining the administrative procedures for obtaining the necessary 

authorisation to build, operate, produce and sell. There, the concept of a ‘one-stop shop’ for renewable 

energy projects might be explored as a long-term goal to streamline administrative burdens. In this 

regard, IRENA sees as added value the progress made by the Republic Srpska, where by adoption of new 

legislation the procedures have been significantly simplified and reduced in the previous period.

Monitoring of the regulatory performance should be enforced by the regulators, based on performance 

indicators, which should lead to recommendations for legal improvements. Co-ordination among entities 

to achieve a uniform application of the support schemes at entity level would also be recommended in 

order to ensure consistency between investments in each entity. 

Given the complexity of the regulatory frameworks and policies, capacity reinforcement is needed at all 

levels of governance, in order to ensure that the laws are duly implemented, and that interpretations do 

not lead to market distortions. 

Developing an integrated strategy for planning and investment in the energy sector

The upcoming NECP is an opportunity to create a predictable pathway for the transition of the power sector 

towards its sustainability, through setting up targets, incentives and measures for the transformation. Its 

adoption is strongly recommended as early as 2023. 

Setting up coherent plans and targets by 2030 which are in line with the Paris Agreement goals, and 

the country’s Nationally Determined Contribution (NDC), and the long-term strategies by 2050 will 

bring investors certainty and predictability in their implementation. In this view, the long-term energy 

planning for renewable energy targets should adopt an integrated approach, which moves from long-

term through short-term planning steps, and establishes clear, internally consistent feedback loops within 

techno-economic assessments.

2  During the final production phase of the present report a new package of legislation regulating renewable energies was adopted by 
both Republika Srpska and the Federation of Bosnia and Herzegovina. The new legislation benefitted from direct inputs provided via 
the workshops and related discussions conducted during the RRA process, including some of the recommendations contained herein.
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The generation and transmission plans should be updated to reflect aspirations/targets approved in NECP. 

These will then help create the solid and bankable project pipeline for BiH, which will need to be deployed 

according to a phased plan. In order to stimulate the market, the capacities to be allocated under each 

support scheme, and implementation timelines, should be specified per technology, and transparently 

communicated through rolling plans, forming an overall NECP implementation plan. 

The co-ordination framework organised to deliver the NECP has been a key co-ordination mechanism 

for the energy sector for the last couple of years. The current NECP co-ordination framework should 

be institutionalised in order to ensure robust co-ordination and monitoring mechanisms, for instance by 

setting up a permanent energy planning team/office that can also be responsible for co-ordinating with 

different entities and ministries, with its own capacity to develop and model medium- to long-term capacity 

expansion within BiH. This also allows the team to focus on regular updates and quality assurance for such 

activities, keeping up with market developments, technology and cost trends, and political changes, and 

ensuring the alignment with the international climate commitments.

Aligning climate ambitions in the NDC and draft NECP 

As BiH continues to develop its upcoming NECP, there’s a unique opportunity to ensure alignment with the 

Paris Agreement, the European Union’s climate objectives and the Sofia Declaration on the Green Agenda 

for the Western Balkans. This alignment is key to harmonising the country’s climate strategies and targets, 

and positions BiH as a strong partner in global climate efforts. As a member of the Energy Community, 

BiH’s NECP holds the potential to reflect the ambition of the European Union, which ambitiously targets 

climate neutrality by 2050. This high level of commitment can also be mirrored in all energy and climate 

plans at the national level, ensuring a consistent approach.

The IRENA comparative assessment of BiH’s upcoming NECP and the latest NDC submission provides 

encouraging insights. While the NECP outlines a higher level of ambition, this can be seen as an opportunity 

rather than a challenge. With a greater share of renewable energy in terms of installed capacity and 

electricity generation, BiH is in a strong position to increase the ambition of renewable energy integration 

in the power sector for the subsequent NDC update, harmonising it with the more ambitious targets of the 

NECP currently under development.

The current NECP model and targets, therefore, provide an excellent blueprint for the upcoming NDC 

updates. Moreover, the creation of methodological documentation to accompany the NECP and the 

next NDC update can significantly enhance the model assessments and alignments, while simplifying 

future revisions to the respective plans. This valuable resource should outline the overall methodological 

approach, data sources and assumptions, and explain the process of target creation.

The establishment of an NECP co-ordination framework is a positive step that can be extended to the next 

update of the NDC. By doing so, it will ensure a smoother and more efficient approval process for the NDC, 

while aligning it with the NECP document. Furthermore, this creates the potential for synergies between 

the reporting documents for the Energy Community and United Nations Framework Convention on Climate 

Change (UNFCCC), further simplifying and enhancing the process. This commitment to consistent and 

comprehensive processes will ensure BiH’s strong progress towards its ambitious energy and climate goals.
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Identifying project capacities and locations to support a solid pipeline of projects 

With the upcoming NECP, the regulatory frameworks should evolve, with the opportunity to conduct 

auctions3 for large renewable energy capacities and redefined rules for smaller capacities. 

Auction systems are complex to operate, and responsibilities of the different stakeholders (e.g. auctioneer, 

offtaker, bidders, developers, institutions) should be set in detail. The capacities of the regulators and 

single-buyer entities should allow them to carry effective and transparent auction mechanisms, and 

additional resources might be required to design and conduct the new auction schemes. 

An auction pipeline should be built and transparently announced ahead of time and supported by an 

alignment between the national and the entity level. The auction schemes should be accompanied by 

robust enabling regulatory framework and the mobilisation of adequate financing instruments and 

volumes. Good practice in this direction is what Republika Srpska did with adoption of new legislation. 

However, long-term certainty and predictability regarding the upcoming auctioned volumes need to be 

communicated to investors. Areas should be assigned for renewable energy projects and referenced in 

spatial plans. Also, considering the long lead times involved in infrastructure development, infrastructure 

investments should be urgently initiated to enable the delivery of renewable energy projects along 

the NECP. Qualification requirements could include socio-economic benefits, such as recourse to local 

manufacturing and workforce. 

It is important to establish a winner selection process which outlines the procedures for bidding, minimum 

competition requirements, selection criteria, clearing mechanism, marginal bids and payment to the 

auction winner. Clear rules should be established for the seller’s liabilities to ensure high implementation 

rates of the awarded projects and timely implementation. These rules should be transparent and easily 

understood by all participants in the process.

The auction implementation strategy would require a dedicated task force, which should look into critical 

elements for investors, such as the capacities of the organisation(s) which would be in charge to develop 

the auction demand and select the auction scheme, to define the qualification requirements, to establish 

the criteria and process for the winner selection process, and to set the seller’s liabilities.

Reforming the retail electricity market and empowering consumers 

The operationalisation of the free choice of supplier should be carried out to allow the emergence of 

end customers and retailers willing to source power exclusively from renewable energy sources. The 

competitiveness of renewable energy should rely on the implementation of Guarantees of Origin and 

market-based retail pricing. The transition towards market-based retail pricing can create a level playing 

field for renewable energy, which is increasingly cost-competitive. At the same time, it is important that 

the price reform is accompanied by mitigation measures to protect vulnerable consumers and small and 

medium-sized enterprises. 

3  All action-related recommendations were discussed throughout the RRA process and development of this report, which supported 
the latest legislative developments in Bosnia and Herzegovina. Most of them are already adopted as part of the renewable energy laws 
in Republika Srpska in FBiH, as well as in draft entity bylaws on auctions for electricity from renewable energy sources.
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Building on current experiments on smart metering, active customers should, among other things, be 

entitled to self-generate electricity and to participate in energy efficiency schemes and flexibility schemes. 

Through defining renewable self-consumers, active customers should also be enabled to act individually 

or aggregated, as well as through renewable energy communities. 

In parallel, the unbundling of distribution system operators should be enforced to allow for the efficient 

management, transparent and non-discriminatory access of the distribution networks. It is acknowledged 

that the operation of the distribution system operators would be impacted by the emergence of the 

prosumer market, evolving towards “smart grids”. 

Operating a transnational wholesale power market that incentivises efficient investments

BiH lacks an operating competitive market. The current regulatory framework lacks transparency regarding 

the costing methodologies on the generation side. A revisited regulatory context enabling a more effective 

integration of variable renewable energy sources would call for larger balancing areas, which would harvest 

the statistical complementarity between wind and solar and lower the “intermittency” of variable renewables. 

Potentially, some joint efforts could be made regarding the development of balancing capacities at national 

level, in order to seek for optimisation of storage at system level, rather than through individual balancing areas.

The emergence of a regional wholesale market, such as under the discussions initiated by the Western 

Balkan 6 initiative, should be pursued to increase competition on the power supply segment and increase 

generation efficiency. More specifically, to support the uptake of renewable energy and lowering greenhouse 

gas emissions, a transnational wholesale market could be established, which would be beneficial to the 

integration of large shares of renewable energy, particularly variable sources, i.e. as this would allow to 

aggregate complementary generation means, with demand patterns over larger areas. 

Integrating the socio-economic aspects of the energy transition and renewables deployment 

An economic assessment considering the adoption of the carbon price impact, and how carbon price 

revenues can be reinvested in the energy transition, is fundamental to scaling the efforts in support of 

the energy transition. Special attention should be paid to the social implications on employment, energy 

prices, impact on industry, and energy poverty and vulnerability. The coal regions in transition should be 

an integral part of the discussion.

In the short term, the targeted skills, entrepreneurial capabilities and industrial capacities required to 

implement the NECP should be assessed, with the objective to leverage local competences and engage 

local industries to create renewable energy value chains. An industrial policy would need to be based 

on an assessment of which parts of the value chain can be localised. A green industrial strategy, and an 

education and skills development strategy, should support the NECP. It should elaborate strategies to 

transfer the current skills into other sectors, including renewable energy projects. 

The development of renewable energy training and educational programmes and the integration of climate 

and energy issues in the educational curriculum should be considered, with the long-term view to move 

towards a green economy – low carbon, resource efficient, socially inclusive.
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To gather support from citizens for the energy transition, the benefits of renewable energy and energy 

efficiency measures should be visible to them, examples including building renovation programmes and 

district heating improvements. Also, public awareness should be raised regarding the social benefits of the 

energy transition, environmental aspects and empowerment of consumers. 

Promoting renewable energy in buildings

There is a need to improve the sustainability governance on forestry management through dedicated 

regulations on the sustainability of biomass and forest, as well as promote voluntary certificates for 

sustainable forest management, to avoid negative impacts on environmental and social aspects.

By developing municipal policies and actions, the dependency on wood should be mitigated to modern, 

efficient heating technologies, such as waste- and residue-based bioenergy for residential heating, heat 

pumps, solar thermal systems, and district heating and cooling networks.

Energy efficiency measures can improve the cost-effectiveness of heating and cooling technologies, such as 

building envelopes. Building codes (at national or city level) should include higher efficiency requirements.

However, measures should be in place to address energy poverty of the economically weaker sections of 

the population when promoting renewable energy options and high-efficient appliances.

Developing renewable energy in transport

Targets should be set on the renewable share in the transport sector and each subsector, including road 

transport and aviation, with the support of electric vehicles (EVs) and advanced biofuels. These targets 

may also include needed EV charging infrastructures and sustainability requirements on biofuel supply 

chains. The impact of EVs should be considered in electricity demand projections and grid planning.

EVs can be promoted through purchase subsidies, tax rebates or exemptions, fuel economy standards, and 

vehicle credit schemes. EV charging infrastructures can be supported by introducing mandatory EV charger 

installation to parking lots in new buildings and building refurbishment, and combining EV charging with 

solar photovoltaic would be encouraged through financial incentives and demonstration projects. 

To minimise impact to the grid, adoption of peak-valley electricity tariffs would encourage EV charging at 

valley time period. New business models should be developed to utilise the potential of EVs as prosumers 

and improve the flexibility of the power system. 

Developing a strong financial framework supporting renewable energy projects

In general, renewable energy projects in BiH are financed either from developers’ own funds or through 

loan financing provided by local banks or international financial institutions (IFIs). Local banks or IFIs 

provide financing to “risk-free” projects, while looking at two key elements, historical project performance 

and collateral. 
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Support measures need to be implemented to support the project preparation phase and reduce 

development risks. To lower project transaction costs, feasibility studies, environmental impact assessments, 

resource measurements, etc., should be supported and facilitated. In addition, a suite of standardised 

project agreement templates can provide certainty to investors about the project operation timeline and 

conditions. Standard contracts that have proven their bankability reduce the length of negotiations and 

the risk that banks will object to the wording. 

BiH also needs to improve the financial framework for supporting renewable energy projects. An array of 

possibilities is described in this report, such as: creating fiscal charge exemptions; establishing a guarantee 

fund; creating dedicated credit lines for renewable energy projects; fundraising; subsidising locally 

manufactured equipment to enhance development of domestic production capacities; or encouraging 

blended finance structures. 

There is a need in BiH to cut red tape and facilitate the obtaining of consents and permits for renewable 

energy projects. A guide on developing renewable energy projects should be updated continuously to 

provide all information about the project preparation process including required documentation and 

permissions.

Although a single-buyer system would be in place, supported by funds collected on consumer bills, risk 

mitigation instruments could enhance the creditworthiness of the offtaker in order to protect developers 

and investors and mitigate unforeseen risks – such as foreign exchange risk. If BiH could provide such 

cover, the risk perception would improve, and the risk premium would decrease significantly. 

Once the renewable energy projects are operational, there may be discrepancies between the due dates 

for payment of loan instalments and the collection of receivables for the energy sold, creating a risk of 

insolvency. For these cases, dedicated credit lines for liquidity financing should be created and possibly 

implemented through entity development banks. 

To support the deployment of such financial instruments, innovative financing mechanisms could be 

considered. 

Carbon allowances under the European Union Emissions Trading System (EU ETS) and emissions reduction 

certificates that can be sold in a transparent way could generate additional revenue. Research by IRENA 

has shown that this can help to attract investments, provided that the income is assured over a long period. 

Considering the successful introduction of bonds and other securities by BiH and the low interest rates that 

were achieved, BiH can consider issuing sovereign “green bonds” that are dedicated to renewable energy 

infrastructure and certified by international reviewers. Many asset managers are trying to improve their 

“green” portfolio. The advantage of such structure is that it can also attract domestic savings and reduce 

international indebtedness. 

Different parties issue guarantees of origin for energy in BiH. A key recommendation is to ensure membership 

of entity renewable energy operators in international associations for guarantees of origin trade.
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1 COUNTRY OVERVIEW
Bosnia and Herzegovina (BiH) is a country located on the Balkan Peninsula in southeastern Europe. It 

consists of two entities: the Federation of Bosnia and Herzegovina (FBiH) and Republika Srpska (RS), and 

Brčko District of Bosnia and Herzegovina as a separate administrative unit (Figure 1). The FBiH is further 

divided into ten cantons, each of which is divided into municipalities, resulting in a total of 79 municipalities 

in the FBiH. The RS has 63 municipalities.

The capital of BiH is Sarajevo, with a population of 696 000, followed by Banja Luka, the largest city of RS 

with a population of 221 000. Other major cities include Zenica, located in the Zenica-Doboj canton of the 

FBiH, with a population of 164 000; Tuzla, the administrative centre of the Tuzla canton of the FBiH with 

a population of 142 000; and Mostar, the administrative centre of the Herzegovina-Neretva canton of the 

FBiH with a population of 104 000.

In 2016, BiH began its European Union (EU) accession process and currently holds EU candidate status as 

of December 2022.
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Figure 1 Administrative map of BiH

Source: (ontheworldmap.com, 2021).
Disclaimer:  This map is provided for illustration purposes only. Boundaries and names shown on this map do not imply the expression 

of any opinion on the part of IRENA concerning the status of any region, country, territory, city or area or of its authorities, 
or concerning the delimitation of frontiers or boundaries.
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Population distribution, urban versus rural population/growth in urban population 

The total population has continuously decreased for the last 30 years, with a current total of 3.2 million 

inhabitants, down from 4.4 million in 1990. The country has been affected by a strong emigration of skilled 

workers for years, reflected in the high share of remittances in the gross domestic product (GDP) (9.6% of 

the GDP in 2020) (World Bank, 2022), with significant socio-economic implications.

The share of urban population has been increasing, from 47.2% in 2015 to 49% in 2020, but it remains well 

below the European Union average, where 75% of the population lives in urban areas. 

Economy

According to the International Monetary Fund (IMF) (2021), after a 2015-19 period of growth at an 

average of 3.2% per year, the GDP contracted by 5.5% in 2020 due to the COVID-19 pandemic, to reach 

USD  19.4  billion in 2020. The GDP per capita (GDP purchasing power parity [PPP] at constant price) 

was USD 5 912 in 2020. For 2020, the service sector represented 55.7% of the GDP, followed by industry 

(23.9%) and agriculture (6.2%). The economy is diversified, the main sectors contributing to the GDP for 

2020 being wholesale and retail trade (13.6%), followed by manufacturing (12.5%), public administration 

(7.9%) and agriculture (6.22%) (Figure 2). 
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Figure 2 Contribution to GDP by sector for 2020, at current prices

Source: (Statistics Agency of Bosnia and Herzegovina, 2021).
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The country is structurally at deficit, with a current account balance negative at -2.1% of GDP in 2021 

(Table 1), projected to reach -3.9% in 2023.4 The current account imbalance is due to a structural dependency 

on imports of goods and services, despite the positive balance for travel, as part of the service sector, 

according to the Central Bank of Bosnia and Herzegovina (CBBiH, 2021b). 

The largest import partners are (by decreasing value, for 2019) Germany, Italy, Serbia, Croatia and the 

People’s Republic of China (hereafter, “China”). The main export destinations are Germany, Croatia, Serbia, 

Italy, Austria and Slovenia. 

For the goods sector, BiH in 2020 and 2021 imported primarily machinery and electrical equipment; 

base metals (iron and steel; aluminium); mineral products (e.g.  cement); chemical products (primarily 

pharmaceutical products in the midst of the COVID pandemic); and vehicles. It exported primarily base 

metals (iron and aluminium mainly, which rely on energy-intensive industries as will be mentioned in the 

end-user sector section); machinery and electrical equipment; and furniture. 

Employment

The service sector represented 50.3% of the total employment in 2019, followed by industry (31.7%) and 

agriculture (18%). Those ratios have remained stable over the last decade, after a decrease in employment 

in the agricultural sector in the period 2000-10 (World Bank Data, 2022). 

Unemployment significantly decreased between 2015 and 2020, from 27.7% of the labour force in 2015 to 

15.9% in 2020. Unemployment strikes independently of the level of education (advanced 13.3%, intermediate 

16.6%, basic 15%), and is slightly higher for female workers (18.8% in 2020), than for male (13.7% in 2020) 

(World Bank Data, 2022). 

As a matter of comparison, unemployment (as % of the labour force) for 2020 in the European Union stood 

at 7.1%, and 7.8% for Europe and Central Asia (excluding high income) (World Bank Data, 2022). Bridging the 

gaps between these employment figures will require additional economic growth opportunities to be seized. 

Table 1 Current account balance - extract for period 2015-2021

2015 2016 2017 2018 2019 2020 2021

Current account balance (USD million) (827) (805.2) (876) (660) (563.7) (749.1) (484.8)

Current account balance as % of GDP (5.1) (4.8) (4.8) (3.3) (2.8) (3.8) (2.1)

Trade balance (USD million) (4 071.1) (4 009.7) (4 273.7) (4 537.7) (4 558.9) (3 654.5) (4 351)

Trade balance as % of GDP (25.1) (23.7) (23.6) (22.5) (22.6) (18.4) (19.1)

Source: (Central Bank of BiH, 2021b)

4  World Economic Outlook database available at: www.imf.org/en/Publications/WEO/weo-database/2021/April.

https://www.imf.org/en/Publications/WEO/weo-database/2021/April
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Human Development Index (HDI)

For 2020, BiH ranks 73 in the Human Development Index, and is in the category “High Human Development”. 

The life expectancy is 77.4 years. Expected duration of schooling is 13.8 years. 

The notion of “human capital” is important in the context of the socio-economic aspects of the energy 

transition. Education and training will be vital for building the sizeable human resource capacity, required 

for achieving energy transition goals and for empowering future professionals and workers. The ability 

for the country to successfully transition would in part depend on the level of education of the workforce.

HAL-9000 © Shutterstock.com
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2 ENERGY CONTEXT
2.1 REGIONAL ENERGY CONTEXT

Southeast Europe (SEE)5 is a diverse and heterogeneous co-operation area, with significant differences 

particularly between European Union (EU) member states and the Energy Community’s Contracting 

Parties. 

The energy sector in SEE is predominantly fossil fuel-based. There are important differences between the 

countries, and electricity generation is provided mainly by lignite and hydropower in non-EU countries 

(IRENA, 2019b). In the region, the total primary energy supply (TPES) is mainly supplied by solid and 

liquid fossil fuels (28.3% solid and 27.3% liquid in 2017), followed by natural gas (19.7%). Bioenergy (wood) 

represents 10.5% of the TPES, due to the large forested area (IRENA, 2019b). Nuclear represents 8.5% of 

the TPES (IRENA, 2019b). 

Electricity is primarily supplied by solid fossil fuels (coal) (43.3% of the total electricity production in 2017), 

followed by hydropower (22%), nuclear (15.6%) and natural gas (10.4%). Solar energy and wind energy are 

still marginal, at 1.7% (photovoltaic [PV]) and 4.9% (wind energy) of the power production. Some countries 

in the region are progressively integrating more variable renewables (solar PV, primarily in Bulgaria and 

Romania; onshore wind, primarily in Bulgaria, Romania and Croatia). Overall, the SEE region, with some 

variations among the countries, is facing a set of common challenges:

• Unsustainable biomass use causing deforestation and indoor air pollution: The largest share 

of energy consumptions is in the residential sector, with 32% of the total final energy consumption 

(TFEC). The main energy source in the residential sector is biomass, mostly using inefficient cooking 

and heating appliances. Many households still rely on traditional cooking solutions in the region, which 

is linked to deforestation when resources are harvested unsustainably, as well as indoor air pollution, 

with significant health risks. 

• Reliance on coal: Electricity is primarily supplied by solid fossil fuels (coal) (43.3% of the total 

production in 2017). SEE has large reserves of lignite, estimated at 4.6% of the world’s total reserves. 

The largest reserves are located in Serbia (7 112 million tonnes [Mt]), Bosnia and Herzegovina (BiH) 

(2 264 Mt), and Bulgaria (2 174 Mt). Consequently, the coal sector is a large contributor to the economy 

and the employment sector, with entire regions relying on coal activity for their subsistence. However, 

the combustion of coal is responsible for the majority of carbon dioxide (CO2) emissions in the region, 

and a significant source of local air pollution. The progressive phase-out of coal, an inevitable process 

based on climate, environmental and economic considerations, creates a complex set of challenges 

impacting a variety of stakeholders in the region. 

5  This section builds on IRENA (2019b). It is focused on southeast Europe, covering EU SEE – Bulgaria, Croatia, Romania and Slovenia 
and Contracting Parties of the Energy Community: non-EU SEE – Albania, Bosnia and Herzegovina, Kosovo*, Montenegro, North 
Macedonia, the Republic of Moldova, and Serbia.

*  Throughout this publication, this designation is without prejudice to positions on status and in line with the United Nations Security 
Council Resolution 1244 (1999).
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• A need to invest in the short term and replace the ageing fossil generation fleet: Most of the largest 

power plants in the region are ageing. An estimated 12% of the generation capacity (7.7 gigawatts [GW]) 

is older than 50 years. The average coal- and oil-fired plants were 41 years old in 2018 (IRENA, 2019b). 

Investments should therefore be engaged to replace the ageing generation fleet, and current investment 

decisions will strongly influence the energy mix for the next four to five decades.

• Potential impact of subsidy removal and emerging carbon market on consumer prices and industrial 
competitiveness: In the region, electricity prices for households and industrial consumers are lower 

than the European average (IRENA, 2019b), in particular due to the recourse to regulated prices 

combined with direct and indirect subsidies. Should the subsidies be removed, the electricity prices for 

households would increase by 18% to 36% depending on each country’s situation (Miljević, Mumović 

and Kopač, 2019). This can also have a significant impact on the competitiveness of energy-intensive 

industries such as steel and cement.

In addition to the removal of subsidies, the implementation of the Carbon Border Adjustment Mechanism 

(CBAM) by the European Union might have a direct impact on the competitiveness of the fossil-based 

generation facilities, as well as carbon-intensive industries in non-EU SEE. This perspective should be 

considered in planning for future investments in generation capacity. 

In an earlier publication for the SEE region, and before the current energy crisis emerged, the International 

Renewable Energy Agency (IRENA) indicated onshore wind could undercut the levelised cost of electricity 

(LCOE) of fossil fuels by 2025, and solar PV and hydropower can already be generated at competitive 

levels in SEE (IRENA, 2019b).

The removal of subsidies and the internalisation of the carbon prices, could contribute to creating a level 

playing field with renewable energy sources, which might eventually be brought to grid parity due to 

drastically reduced costs over the last decade. 

2.2 THE ENERGY COMMUNITY

As a Contracting Party of the Energy Community,6 BiH has committed to implementing EU energy legislation, 

also known as the acquis communautaire, which covers a wide range of areas including electricity, gas, 

oil, infrastructure, renewable energy, energy efficiency, competition and state aid, environment, statistics, 

climate, and cybersecurity. The Energy Community acquis is constantly updated to align with EU law, and 

Contracting Parties regularly report on progress in harmonising their legislation with EU directives and 

regulations, as well as on joint projects (IRENA, 2019b).

5  The Energy Community was founded by a treaty signed in Athens in October 2005 and has been in force since July 2006. Albania, BiH, 
Georgia, Kosovo*, Montenegro, North Macedonia, the Republic of Moldova, Serbia and Ukraine are Contracting Parties of the EnC. 
The Energy Community extends the EU internal energy market to its neighbouring countries. The principal objectives of the Energy 
Community are to create a regulatory and market framework which is capable of attracting investments for a stable and continuous 
energy supply (Energy Community, 2020a).

*  Throughout this publication, this designation is without prejudice to positions on status and in line with the United Nations Security 
Council Resolution 1244 (1999).
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This implies that the Contracting Parties should conduct the necessary regulatory reforms to comply 

with current reforms ongoing within the European Union. At the moment, while some of the Contracting 

Parties are undergoing adoption of the Third Energy Package, the adapted Clean Energy Package is being 

progressively incorporated into the Energy Community acquis.

In the short term, concerning renewable energy deployment, additional significant reforms will be carried 

out, with the ongoing implementation of the Clean Energy Package,7 part of the Energy Community 

acquis, to be transposed in local legislation by 2022 and 2023, and reach full implementation by 2024. Of 

particular relevance to the country’s renewable energy readiness are:

• transposition of the Regulation (EU) 2018/1999 on the Governance of the Energy Union and Climate 

Action (hereafter referred as “the Governance Regulation”), with a transposition by 31 December 2022.

• transposition of the Directive (EU) 2018/2001 on the promotion of the use of energy from 

renewable sources (hereafter referred as “the Renewable Energy Directive”), with a transposition by 

31 December 2022.

• transposition of the Directive (EU) 2019/944 on common rules for the internal market for electricity 

(hereafter referred as “the Electricity Directive”), with transposition by 31 December 2023.

The National Energy and Climate Plan (NECP) for BiH, which is currently in development, will be the 

backbone of the country’s climate and energy strategy for the years to come, setting out the greenhouse 

gas (GHG) reduction and targets in different energy union dimensions. According to Article 9 of the 

Governance Regulation, the first draft NECP should be submitted to Energy Community Secretariat at the 

latest by June 20238 and a final draft by June 2024.9

In December 2022, the Energy Community Ministerial Council, presided over by Ukraine, adopted 

ambitious 2030 targets to reduce primary and final energy consumption, increase the use of renewables, 

and achieve climate neutrality by 2050. Additionally, a new electricity package was adopted that will allow 

for the full integration of Energy Community Contracting Parties into the European market and support 

the integration of renewables while phasing out coal. The ministers also discussed measures to address the 

impacts of price surges and ensure energy supply security.

7  Adopted by the Energy Community Ministerial Council in November 2021.
8  Governance Regulation Article 9. Bosnia and Herzegovina submitted it draft NECP to the Secretariat on 30th June 2023.
9 Governance Regulation Article 9.
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2.3 REGIONAL POWER MARKET

The European Network of Transmission System Operators for Electricity (ENTSO-E) released the 2021 

version of the Regional Investment Plan (“the Plan” in this section) (ENTSO-E, 2021), which supports the 

Ten-Year Network Development Plan (TYNDP) (ENTSO-E, 2020). 

ENTSO-E defines the Continental South East Region (“the region” in this section), which includes the 

transmission system operators (TSOs) of Albania (AL), BiH (BA), Bulgaria (BG), Croatia (HR), Cyprus (CY), 

Greece (GR), Hungary (HU), Italy (IT), North Macedonia (MK), Montenegro (ME), Romania (RO), Serbia 

(RS) and Slovenia (SI).

In this area, the grid interconnections and transfer capacities between countries is limited, which ENTSO-E 

identifies as a limiting factor for market integration in the region. The region is currently experiencing 

massive integration of renewable energy resources, and considerations to decommission conventional 

thermal generation would additionally create a need to commission new generation projects. 

The Regional Plan also calls for stronger interconnections with the European Union and Turkey, while 

foreseen extensions to Cyprus, Israel, the Republic of Moldova and Ukraine might require reinforcing 

internal transmission corridors. 

In any scenario addressed by ENTSO-E,10 the decarbonisation of the electricity supply in the region 

should increase the recourse to non-hydropower renewable sources (29%-32% wind; 10%-12% solar; with 

wind reaching up to 45% in 2040) (Figure 3). Those sources have a higher level of variability and would 

require higher frequency balancing. At low penetration levels of these sources, as is currently the case, the 

balancing would be performed at national level. However, for more ambitious penetration levels of variable 

renewables, balancing would involve higher frequency regional trade (day-ahead, hourly) – which would 

build on solid infrastructures and efficient regulatory frameworks for power trading.

According to ENTSO-E, these trends can already be established (ENTSO-E, 2021). The plan notes that the 

share of thermal plants in the region’s power mix decreased by 13% over the 2010-18 period, which was 

compensated by renewable sources (non-hydro), the other sources (nuclear, hydro) remaining stable over 

the period. In parallel, the energy flows in the region are becoming increasingly variable. The plan foresees 

the increase in the share of variable renewables as a driving factor for variability, as countries would 

have to balance demand and supply on shorter time frames than currently, which requires a backbone 

infrastructure. For the time being, two major corridors can be distinguished – North-South11 and East-West 

– the latter including BiH.12

10  The “National Trends” scenario is based on current NECPs and EU climate targets and is compliant with the EU 2030 Climate and 
Energy Framework (32% renewables, 32.5% energy efficiency) and European Commission 2050 Long-Term Strategy – and 85% to 90% 
CO2 reduction compared with 1990 levels. The “Global Ambition (GA)” scenario is in line with the 1.5°C target of the Paris Agreement 
and foresees a full decarbonisation of the power sector in 2040. The “Distributed Energy (DE)” scenario involves prosumers.

11  Hungary, Serbia, Albania, North Macedonia and Greece.
12  Romania, Bulgaria, Serbia, Croatia, BiH, Slovenia, Montenegro, Italy.
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Within the region, ENTSO-E notes that the power exchange trends did not change significantly between 

2010 and 2018.13 As illustrated in Figure 4, some countries are traditionally net exporters, i.e. BiH, Bulgaria 

and Romania being the largest, with links to larger demand centres. Large importers (Greece, Hungary 

and Italy) are supplied by regional power flows, e.g. in Figure 4, BiH to Croatia (BA-HR), Croatia to Slovenia 

(HR-SI), Slovenia to Italy (SI-IT).

In any circumstances, the diversification of the power supply mix and electricity trade are important drivers 

to account for in the design of renewable energy policies within the region. 

13  Except Croatia/Slovenia where the flows decreased. 

2020 2025 2030 2040 2050

Best estimate National trends

29% 12% 21%n/a

n/a

n/a

19%

8%

20% 4% 0%

1%

1%

1%

1%

12% 1% n/a n/a

n/a

n/a n/a 4%

84%

85%78%

83% n/a

13% n/a

n/a n/a

42% 15% 16% n/a n/a 16% 

Distributed energy

29% 14% 21%

6% 3% 18% 17% 33% 32%

29%

12%

79% 60% 35%

47% 86%

45% 54%

42% 18% 21% 54% 19% 23% 

Global ambition

32% 10% 21%

5% 0% 12% 6% 19% 11%

27%

11%

83% 78% 70%

46% 86%

35% 41%

45% 13% 16% 50% 15% 29% 

RES-E wind

RES-E solar

RES-E hydro

Gas import share

Decarbonisation of gas supply

Direct electrification

Domestic RES gas power-to-gas

Domestic RES gas biomethane

Figure 3 ENTSO-E scenarios underlying the Regional Investment Plan 2020 for the Continental Southeast Region

Source: (ENTSO-E, 2021).
Note: RES = renewable energy source; RES-E = renewable energy sources based-electricity.
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Figure 4 Cross-border energy flows (GWh) in the CSE Region in 2010 and 2018. 

Source: (ENTSO-E, 2021).
Notes:  GWh = gigawatt hours. Country codes: Albania (AL), BiH (BA), Bulgaria (BG), Croatia (HR), Cyprus (CY), France (FR), Greece (GR), 

Hungary (HU), Italy (IT), North Macedonia (MK), Montenegro (ME), Romania (RO), Serbia (RS,) Slovenia (SI), Switzerland (CH), 
Ukraine West (UA_W).
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2.4 ENERGY SUPPLY AND DEMAND IN BiH (ENERGY BALANCE)

The National Renewable Energy Action Plan (NREAP) (BiH, 2016) established a target share of energy 

from renewable resources in gross final energy consumption of 40% by 2020. For 2019, this share was 

estimated to be 37.58% (Eurostat, 2021a).

Looking in more detail into energy balances, Figure 5 presents the primary energy supply of BiH 

(7 230 kilotonnes of oil equivalent [ktoe] of gross available energy in 2019) (Eurostat, 2021b). The primary 

energy source is solid fossil fuels (locally extracted lignite primarily) (54%), followed by oil (22.9%) 

and renewables and biofuels (24.9%), distributed as 17.4% of primary solid biomass (wood essentially), 

7.26% hydropower and minor contributions of wind, solar and biogas (0.3%, 0.04% and 0.02% respectively). 

The balance also features electricity export (-4.5%).

The TFEC amounts to 4 193 ktoe. The contribution of each subsector is presented Table 2. The largest 

consumer is the residential sector, with 40% of the TFEC, followed by the transport sector (31.5%), the 

industrial sector (20%), and commerce and public services (9.7%). Agriculture represents less than 1% of 

the TFEC. The end-use sectors are presented in more detail in the next section.

The TFEC (Table 3) is primarily supplied by imported oil products (35.5%), followed by renewables (wood 

biomass) (28.2%) and electricity (hydropower, coal) (22.5%). As mentioned earlier, electricity (3 752 ktoe) 

is primarily supplied from locally sourced lignite (82.5%) and hydropower (14%) (Eurostat, 2021b). The 

diversification of the electricity mix is limited: natural gas represents 1.2% of the production, followed by 

biofuels, and variable renewables represent only 0.4% of the production. 

Natural gas
2.6%

Oil and petroleum products
22.9%

Renewables
and biofuels

24.9 %

Electricity imports
-4.5%

Solid fossil fuels
54%

TOTAL

7 230
ktoe

Figure 5 Total primary energy supply of BiH

Source: (Eurostat, 2021b)
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Energy for the residential sector 

The residential sector is the largest consumption sector, representing 40% of the TFEC (Table 2). This 

energy is primarily supplied from biofuels and waste (64%) (forest wood primarily for heating and 

cooking) and electricity (24.1%) (Table 3). Pfeiffer et al. (2019) notes the energy balances may largely 

underestimate the household biomass consumption, due to the use of unregistered biomass, and the fact 

that the consumption is self-declared. Pfeiffer et al. quantified the level of potential uncertainty, which 

could represent an additional 56% on top of the current estimates.14

Most of the biomass consumed by the household sector is used for heating and food preparation (53.5% of 

the households using biomass), heating only (24.9% of the households using biomass) and a combination 

of heating/hot water and food preparation (12.3% of the households using biomass) (Glavonjić et al., 2017). 

The heating sector is not highly diversified. According to Glavonjić et al. (2017) the majority of households 

(74% of the households) use solid fuels such as firewood (70.3% of the biomass use) and firewood/coal mix 

(23.2% of the biomass use). Other fuels include logging residues, residues from sawmills, wood briquettes, 

wood pellets, and combinations of solid and other fuels. Only 11% of the households were connected to the 

district heat system, 9% used electricity for heating, 5% used gas and 1% used heating oil in 2015.

Energy for transport

Transport represents 31.55% of the TFEC,15 and that is almost fully road transport (Table 2). Road transport 

is supplied from oil products (99.4% of the demand), and 0.2% is supplied from natural gas (Table 3). Rail 

transport is electrified and represents 0.11% of the demand for the transport sector.

The NREAP included a 10% renewable energy target for the transport sector by 2020. Currently, this share 

is estimated at 0.4% by the Energy Community Secretariat. Transport electrification has started appearing 

in the country, despite the absence of regulation for the sector. According to interviews, at the moment 

there are few charging stations for electric vehicles, which were implemented and are delivering power 

for free. 

Energy for industry 

Industry represents 17.6% of the TFEC16 (Table 2), of which the main contributor is the production of iron 

and steel (5%), followed by non-ferrous metals (4.1%), and the extraction of non-metallic minerals (1.8%). 

Electricity supplies 43% of the industry demand, followed by oil (35.7%), manufactured gases (16.5%), 

coal (12.3%) and natural gas (10.4%) (Table 3).

14  Biomass types and use are described in the section “Biomass potential”.
15  For 2014, GHG emission’s relative shares per sector amounted to 64% for energy generation, 12% for transport, 9% for industrial 

processes, 9% for agriculture, 4% for waste, and 2% for fugitive fuel emissions (NDC, 2021).
16  For 2014, GHG emission’s relative shares per sector amounted to 64% for energy generation, 12% for transport, 9% for industrial 

processes, 9% for agriculture, 4% for waste, and 2% for fugitive fuel emissions (NDC, 2021).
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 The industry sector represents nearly one-fifth of the TFEC. Its competitiveness, as quantified by exports 

(Chapter 1 of this report) relies mainly on low power prices achieved from subsidised coal and hydropower, 

and on imported oil, carrying unpredictable variability. 

The removal of subsidies and the internalisation of the carbon prices to the power prices might increase 

the operation costs for the emissions-intensive industries. In addition, these industries would themselves 

incur additional fees on their own emissions, which might eventually create a level playing field with the 

EU countries where the goods are exported, thus would require investing in improving the efficiency of 

industrial processes. 

Energy for the commerce and public services sector

The commerce and public services sector represent 9.77% of the TFEC (Table 2). The energy is mainly 

supplied by electricity (51.9%), renewables (wood) (19.9%), and coal (10.3%) (Table 3). 

The sector has large opportunities for increased efficiency in the buildings sector, including public and 

service sector buildings (UNDP, 2022). In this area, energy efficiency can help reduce energy intensity 

in the sector and save emissions from wood and coal combustion and the recourse to carbon-intensive 

electricity. Since 2013, the Green Economic Development project has been striving to implement energy 

management systems at all levels of development, improving energy efficiency in public buildings and 

public lightning. Recently, the European Bank for Reconstruction and Development (EBRD) and the 

European Union initiated a programme to improve energy efficiency in public buildings, financing efficiency 

measures in 20 public buildings in Republika Srpska, among them 16 schools and 3 hospitals (EBRD, 2022). 

Energy for agriculture and forestry

Agriculture represented 6.8% of the gross domestic product (GDP) in 2020. It represented less than 1% of 

the final energy consumed, which is supplied from oil products (87.3%) and electricity (12.7%). 

 Agriculture is a modest share of the economy. Electricity price changes may have a more limited impact 

on this sector than other sectors of the economy, from an energy standpoint this sector being more 

vulnerable to oscillations in oil prices.

©dorado photography



29

BOSNIA AND HER ZEGOVINA 

Table 2 Total final energy consumption per source, per subsector

Total
Solid 
fossil  
fuels

Manufactured  
gases

Oil and 
petroleum 
products

Natural 
gas

Renewables  
and  

biofuels
Heat Electricity

Fossil 
energy

Bioenergy

Final energy  
consumption

100% 100% 100% 100% 100% 100% 100% 100% 100% 100%

Industry 
sector

17.6% 47.7% 100.0% 7.6% 54.6% 1.5% 0.5% 33.6% 22.8% 1.5%

Iron & steel 5.1% 0.0% 100.0% 0.0% 14.1% - - 7.7% 7.1% 0.0%

Chemical &  
petrochemical

0.4% 0.0% - 0.2% 1.2% - - 1.4% 0.5% 0.0%

Non-ferrous 
metals

4.1% 24.1% - 0.3% 28.3% - - 8.9% 5.4% 0.0%

Non-metallic  
minerals

1.8% 19.7% - 1.6% 1.1% - - 1.3% 2.7% 0.0%

Transport 
equipment

0.1% 0.1% - 0.2% 0.0% - - 0.3% 0.2% 0.0%

Machinery 0.8% 0.3% - 0.5% 0.1% - 0.2% 2.6% 0.9% 0.0%

Mining & 
quarring

0.7% 0.4% - 1.2% 0.1% - 0.1% 0.9% 0.9% 0.0%

Food, 
beverages 
& tobacco

1.4% 2.2% - 1.2% 7.0% - 0.0% 3.0% 1.9% 0.0%

Paper, pulp 
&  printing

0.6% 0.0% - 0.5% 0.2% - - 1.9% 0.7% 0.0%

Wood & wood  
products

0.5% 0.0% - 0.1% 0.6% - 0.1% 2.0% 0.6% 0.0%

Construction 0.6% 0.0% - 0.1% - - 0.0% 0.7% 0.8% 0.0%

Textile & 
Ieather

0.5% 0.6% - 0.4% 1.7% - 0.0% 1.2% 0.6% 0.0%

Not elsewhere  
specified 
(indyustry)

0.8% 0.1% - 0.1% 0.1% 1.5% - 1.7% 0.5% 1.4%

Transport 
sector

31.5% - - 87.7% 1.6% - - 0.5% 50.0% 0.0%

Rail 0.1% - - - - - - 0.5% 0.1% 0.0%

Road 31.4% - - 87.7% 1.6% - - - 49.9% -

Other sectors 50.9% 52.3% - 4.6% 43.8% 98.5% 99.5% 65.9% 27.2% 98.5%

Commercial 
& public  
services

9.7% 22.0% - 1.5% 16.1% 6.9% 23.4% 22.4% 9.2% 7.3%

Households 40.2% 30.2% - 0.9% 27.7% 91.7% 76.1% 43.0% 16.6% 91.3%

Agriculture 
& foresty

0.9% 0.1% - 2.3% - - - 0.5% 1.4% 0.0%

Source: (Eurostat, 2021b)



30

RENEWABLES READINESS ASSESSMENT

Table 3 Total final energy consumption per subsector, per share of supply source 

Total
Solid 
fossil  
fuels

Manufactured  
gases

Oil and 
petroleum 
products

Natural 
gas

Renewables  
and  

biofuels
Heat Electricity

Fossil 
energy

Bioenergy

Final energy  
consumption

100% 4.5% 2.9% 35.7% 3.3% 28.0% 2.9% 22.5% 63.0% 28.7%

Industry 
sector

100.0% 12.3% 16.5% 15.5% 10.4% 2.3% 0.1% 43.0% 81.8% 2.4%

Iron & steel 100.0% 0.0% 56.6% 0.3% 9.2% - - 33.9% 87.5% 0.0%

Chemical &  
petrochemical

100.0% 0.3% - 19.7% 9.4% - - 70.6% 73.9% 0.0%

Non-ferrous 
metals

100.0% 26.4% - 2.5% 22.9% - - 48.3% 82.2% 0.0%

Non-metallic  
minerals

100.0% 49.0% - 32.4% 2.0% - - 16.7% 93.8% 0.0%

Transport 
equipment

100.0% 1.8% - 43.9% 1.1% - - 53.3% 80.3% 0.0%

Machinery 100.0% 2.0% - 23.3% 0.4% - 0.6% 73.8% 72.6% 0.2%

Mining & 
quarring

100.0% 2.8% - 65.2% 0.5% - 0.6% 31.0% 88.4% 0.1%

Food, 
beverages 
& tobacco

100.0% 7.0% - 30.2% 16.3% - 0.1% 46.5% 82.8% 0.0%

Paper, pulp 
&  printing

100.0% 0.1% - 27.6% 1.3% - - 71.1% 73.7% 0.0%

Wood & wood  
products

100.0% 0.3% - 9.9% 3.7% - 0.4% 85.6% 68.3% 0.1%

Construction 100.0% 0.2% - 72.6% - - 0.2% 27.0% 90.0% 0.1%

Textile & 
Ieather

100.0% 5.7% - 28.2% 11.3% - 0.2% 54.5% 79.8% 0.1%

Not elsewhere  
specified 
(indyustry)

100.0% 0.6% - 5.3% 0.3% 48.7% - 45.0% 34.6% 48.8%

Transport 
sector

100.0% - - 99.4% 0.2% - - 0.4% 99.9% 0.0%

Rail 100.0% - - - - - - 100.0% 63.0% 0.0%

Road 100.0% - - 99.8% 0.2% - - - 100.0% -

Other sectors 100.0% 4.7% - 3.3% 2.9% 54.3% 5.7% 29.2% 33.6% 55.6%

Commercial 
& public  
services

100.0% 10.3% - 5.3% 5.5% 19.9% 7.1% 51.9% 59.4% 21.5%

Households 100.0% 3.4% - 0.8% 2.3% 63.9% 5.5% 24.1% 26.0% 65.1%

Agriculture 
& foresty

100.0% 0.5% - 86.6% - - - 13.0% 95.2% 0.0%

Source: (Eurostat, 2021b)
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2.5 POWER SECTOR IN BiH

Regulatory framework

Two decades ago, BiH embarked on the liberalisation of its electricity market17 with continuous efforts made 

to date. The country has made significant efforts to adapt and implement the necessary regulatory and 

legislative changes committed through the Energy Community acquis18 to its own constitutional structure, 

with decentralised legislative responsibilities, distributed between the national level and the entities. The 

regulatory framework and entities are presented in Table 4, and the relevant laws are listed in Annex 1:

• The independent system operator (ISO) in BiH (NOSBiH) manages the entire BiH transmission 

network above 110 kilovolts (kV), manages the balancing energy market in BiH, and is responsible for 

designing an Indicative Generation Development Plan and revising the Long-Term Transmission System 

Development Plan. NOSBiH formulates recommendations regarding the integration of renewable 

energy sources to the transmission level. 

• The TSO (Elektroprenos BiH) connects power plants to power distribution areas or large industrial 

customers and connects the power system to neighbouring countries to enable power trade. It operates 

four operational zones (Banja Luka, Mostar, Sarajevo and Tuzla). It is in charge of developing the Long-

Term Transmission System Development Plan.

• The state-level regulator (DERK) looks after transmission system operation, international trade and the 

power sector in the Brčko District (generation, distribution and retail).

• At entity level, the electricity market is regulated by the Regulatory Commission for Energy in the 

Federation of BiH (FERK) and the Regulatory Commission for Energy of Republika Srpska (RERS). 

• The electricity sector in BiH is dominated by three vertically integrated power utilities, active in 

the generation, distribution and retail sectors. The transmission level is operated independently. 

The utility companies are JP Elektropriveda BiH d.d. (EP BiH), Mješoviti Holding Elektroprivreda 

Republike Srpske a.d. (EP ERS) and Elektroprivreda Hrvatske Zajednice Herceg Bosne d.d. (EP HZHB). 

In 2021, their respective market shares of electricity production were 40% (EP BiH), 34% (EP ERS), 

14% (EP HZHB). 

In addition to the generation capacity owned by the integrated utilities, electricity is produced by 

independent power producers, essentially operating under the renewable energy feed-in tariff. The 

production is purchased by the single buyer (the renewable energy operator) in each entity. In 2023, 

233  production units were registered in the Republic of Srpska, with an installed capacity of about 

126 MW, owned by 122 companies. However, the increased prices on the market caused by the energy 

crisis influenced the fact that a significant number of producers abandoned the incentive system, i.e. the 

guaranteed purchase, and decided to sell electricity on the market, especially small hydropower plants. 

17  Indicated by Decision 48/06 (2006) on Scope, Conditions and Time Schedule of Electricity Market Opening in BiH. 
18  www.energy-community.org/legal/acquis.html.

https://www.energy-community.org/legal/acquis.html
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Twenty small hydropower plants owned by 12 companies left the incentive system (out of 100.29 MW in 

hydropower plants, 28.16 MW remained in the incentive system). In the incentive system, there are mostly 

hydropower plants with an installed power of less than 1 MW or small solar power plants with an installed 

power of up to 250 kW.

The concessions zones of the private distribution companies are highlighted in Figure 6, where EP BiH 

and EP HZHB operate in the Federation of BiH; EP ERS operates in Republika Srpska; and Komunalno 

Brčko operates in the Brčko District of BiH. The map also indicates the locations of the wind, thermal and 

hydropower plants within the different concession zones.
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Figure 6  Map of the electric power system of BiH with operational areas of the transmission level (Elektroprenos 
BiH) and distribution areas of the public electric utilities, 31 December 2020, and power plants 

Source: (SERC, 2021).
Disclaimer:  This map is provided for illustration purposes only. Boundaries and names shown on this map do not imply the expression 

of any opinion on the part of IRENA concerning the status of any region, country, territory, city or area or of its authorities, 
or concerning the delimitation of frontiers or boundaries.
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As Figure 6 shows, the country is interconnected with Croatia, Montenegro and Serbia. The four operation 

areas operated by the TSO Elektroprijenos BiH are indicated: Operational Area Banja Luka; Operational 

Area Mostar; Operational Area Sarajevo; Operational Area Tuzla.

Unbundling status

Since 2015, the electricity retail segment has been liberalised, and customers can freely choose their 

supplier, however with limited impact (Energy Community, 2020a). In the Federation of BiH, 17 companies 

hold retail and trade licences, issued between 2015 and 2018,19 and 4 for Republic Srpska.20 

In the federation, the utilities are bundled. The separation of accounts for generation, distribution and retail 

has been postponed to the 2023-25 time horizon, by which time the distribution assets should be fully 

unbundled. In Republika Srpska, the utility was unbundled for distribution, while the utility owns a bundled 

generation and retail licence.

According to the interviews conducted as part of the Renewables Readiness Assessment process, the RERS 

was able to implement a revenue requirement methodology for the distribution companies, which led to 

triggering investments and improving performance of some of the incumbents. The new methodology 

was adopted,21 which should enable the regulator to push the regulatory performance of the distribution 

sector to meet international standards. 

Table 4 Summary of the institutional regulatory framework for the entities

Category Federation BiH Republika Srpska

Regulator
Regulatory Commission for Energy in the 
Federation of BiH (FERK)

Regulatory Commission for Energy 
of Republika Srpska (RERS)

Utility
EP Elektropriveda BiH d.d. (EP BiH) and 
Elektroprivreda Hrvatske Zajednice Herceg 
Bosne d.d. (EP HZHB)

Mješoviti Holding Elektroprivreda 
Republike Srpske a.d. (EP ERS) 

Renewable energy offtaker
Single buyer: Operator for renewable 
energy sources

System operator, in the interim period 
to its adoption, this role is performed 
by Mixed Holding Power Utility of the 
Republic of Srpska

Generation assets see section on power generation

Distribution
Five distribution networks 
(Sarajevo, Tuzla, Zenica, Bihać, Mostar)

Five distribution networks 
(Elektro-Hercegovina, Elektrodistribucija 
Pale, Elektro Bijeljina, Elektro Doboj and 
Elektrokrajina)

Source: (Distribution of Republika Srpska, 2021)

19 www.ferk.ba/_en/index.php/licenses/registar-of-licenses/electricity-registar/18185-power-supply-second-tier-licences.
20 https://reers.ba/en/register-of-licenses/electricity/.
21  The Regulatory Commission of Republic of Srpska adopted the Methodology for determining the fee for using the distribution 

network and calculating the price of using a closed distribution system (Official Gazette of the Republic of Srpska, number 11/22). 
The act is published and publicly available on the website of the Regulatory Commission.

www.ferk.ba/_en/index.php/licenses/registar-of-licenses/electricity-registar/18185-power-supply-second-tier-licences
https://reers.ba/en/register-of-licenses/electricity/
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In the federation, the utility EP HZHB also claims to have made improvements. The company is essentially 

preparing for future unbundling.22 

The retail segment has been open to competition since 2015, and in principle customers can switch 

operators. In practice, the competition on the retail segment remains limited. Regulated tariffs apply for 

a “universal service” customer category, at the low voltage level. This tariff is applicable to households, 

companies and commercial customers. This social tariff is subsidised and may not be cost-reflective.

The rest of the customers, including large consumers, are supplied through bilateral agreements. The 

prices are not regulated in this segment. On this unregulated segment, in 2016 a wave of switching of 

industrial customers to alternative providers was witnessed. However, the situation has reverted in the 

meantime as the incumbent utilities could reduce their prices. From the current state of review, there is 

no evidence on price transparency. As generation and retail are bundled, the proposed prices may not 

necessarily be cost-reflective. 

On the distribution segment, due to the conjunction of regulated and unregulated retail markets, as 

well as bundled generation and retail licenses, BiH might be at risk of cross-subsidies between customer 

categories. A price table for the federation is presented in Table 5; there are strong variations between 

consumer segments which indicate that tariffs are not cost-reflective (subsidised).

On the generation segment, there is no evidence of an operating competitive market, as internal trading 

is limited due to the absence of an internal power market, and competition is limited. It is also understood 

that each utility balances its own generation as part of its own balancing groups, each utility operating 

its own dispatch centre with its own internal constraints. Complementary balancing is then operated at 

national level through a competitive balancing market organised by the ISO (see section on market design). 

22 The information is pending for EP BiH, as it was requested after the interview took place.

Table 5 Example of tariffs for the users of the distribution system in the Federation of BiH 

Cattle Pigs
Medium 
voltage

Households Commercial
Public 

lighting

Tariff 
determinant

- Season
Time 

of day
35 kV 10 kV I II I II III -

Capacity
USD/kW/
month

Higher - 4.6 5.2 4.0 4.0 6.7 6.7 6.7 7.8

Lower - 3.6 4.0 3.1 3.1 5.1 5.1 5.1 0.1

Active energy US cts/kWh

Higher
High 1.2 1.5 4.6 5.7 4.8 6.8 5.4 0.8

Low 0.6 0.7 0.0 2.8 2.4 3.4 0.0 6.4

Lower
High 0.9 1.1 3.5 4.4 3.7 5.2 4.2 0.0

Low 0.5 0.6 0.0 2.2 1.8 2.6 0.0 4.9

Over accepted 
reactive power

US cts/kWh - - 1.3 1.6 0.0 0.0 1.9 0.0 0.0 0.0

Source: (FERK, 2014)
Note: cts = cents; kW = kilowatt; kWh = kilowatt hour.
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Power generation

   		  Installed capacities

In 2021, the total installed capacity of generation units in BiH amounted to approximately 4.5 GW, dominated by 

large hydropower (2 105 megawatts [MW] in 2021 – of which 420 MW is pumped hydropower) and thermal power 

plants (1 888 MW in 2021). Third in terms of installed capacity is small hydropower (172.19 MW in 2020), followed 

by wind energy (86.6 MW in 2020 and increased to 135 MW in 2021) and solar energy (34.89 MW in 2020). The 

capacity of biomass power plants and small wind power plants is negligible (2.11 MW biomass, 0.40 MW wind). 

There is a sizeable capacity of industrial powers plants, amounting to 92.85 MW (SERC, 2020, 2022). 

On the territory of the Federation of BiH: 

• EP BiH owns two thermal power plants (Tuzla and Kakanj), three large hydropower plants (Jablanica, 

Grabovica, Salakovac), seven small hydropower plants, and one wind park, Podveležje.

• It also operates five distribution networks (Bihać, Mostar, Sarajevo, Travnik, Tuzla, Zenica).

• EP HZHB produces electricity from seven hydropower plants and operates distribution networks. 

• EP BiH operates the wind park Podveležje (48  MW, supported by KfW, the German development 

bank). The wind farm is operating without subsidies.

• EP HZHB operates the wind power plant Mesihovina (50.6 MW, supported by KfW). The project took 

13 years to complete. The wind power plant opted out of the feed-in tariff scheme. It operates without 

support and the power is balanced and traded as part of the portfolio for HP HZHB. 

• As a non-utility project, located in the federation, the wind plant of 36 MW (VE Jelovača) is privately 

owned (F.L. wind) and operating under the feed-in tariff regime.

On the territory of Republika Srpska: 

• EP ERS operates a capacity of 1 300 MW and produces 6 000 GWh of electricity annually. The holding 

company owns the Gacko mine and thermal power plant, the Ugljevik mine and thermal power plant, 

and the hydroelectric plants in Trebišnjica, Drina and Vrbas. 

On its website, the company claims 44% of its production from hydropower and 56% from coal (accessed 

in 2022). It operates five distribution networks (Elektro-Hercegovina, Elektrodistribucija Pale, Elektro 

Bijeljina, Elektro Doboj and Elektrokrajina) (source: Distribution Republika Srpska, 2021). 

In the Brčko District of BiH:

• JP Komunalno Brčko is responsible for distribution. Apart from distribution, JP Komunalno Brčko holds 

the licence for trade and supply of electrical energy on the territory of BiH (SERC, 2021).
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   		  Power supply

Total electricity consumption in BiH, after a 7.3% decrease in 2019, continued to decline in 2020. The 

electricity demand recovered in 2021 with a 6% increase, and amounted to 19 615 GWh (SERC, 2022a).

The variations are for a great part related to variations in the consumption at transmission level. In 

2020, consumption by customers connected to the transmission network (high voltage [HV] customers) 

decreased by 49.8% amounting to 890 GWh, due to the closure of an aluminium factory, and reduced 

demand due to the COVID pandemic. In 2021, the consumption of customers connected to the transmission 

network (HV customers) increased back by 31.4% amounting to 1 170 GWh.

Of the total 19 615 GWh in 2021, 16 158 GWh was delivered to the transmission network, 199 GWh was 

injected into the transmission network from the distribution network and 3 259 GWh of electricity was 

received from neighbouring systems. BiH is a net power exporter: in 2021, it imported 5 032 GWh and 

exported 9 814 GWh, an 18% increase over 2020. The balance for 2020 is presented in Table 6. 

Out of a total of 16 158 GWh of electricity delivered to the transmission network in 2021, 6 051 GWh (38%) 

of electricity was produced in hydroelectric power plants, while 9 724  GWh (60%) was produced in 

thermal power plants (SERC, 2022a). Wind power plants accounted for 383 GWh, or 2% of electricity. The 

characteristics of the electricity supply for 2020 involved (SERC, 2021):

• At transmission level, the generation of the two wind power plants (WPPs in Figure 7) located in the southwest 

of BiH (Figure  6), Mesihovina and Jelovača, amounted to 262  GWh in 2020 (+3.9% over previous year), 

demonstrating a robust 34% capacity factor that year. In January 2021 the Podveležje wind power plant 

entered into operation. As a result, the wind production increased by 46% in 2021, at 383 GWh (SERC, 2022a).

• Due to variations in precipitations, hydropower production decreased by 24.3% in 2020 (SERC, 2021), 

and – despite the overall lower demand – the generation from thermal power plants (TPPs in Figure 7) 

increased by 8.6% in comparison with 2019 amounting to 10 443 GWh. The situation reverted in 2021, 

with hydropower production higher by 43.8%. The electricity produced in thermal power plants 

reduced by 6.2% in 2021 compared with 2020 (SERC, 2022a).

• In 2020, small-scale renewable generation23 decreased by 25.6% in 2020 (SERC, 2021) compared with 

2019. This is related to the poor hydrological conditions, which reduced the production of small hydro 

power by 31%. The limited increase in capacity of the other renewable sources could not compensate 

for this loss, despite an increase in generation for small solar power plants (+50%), biomass and biogas 

power plants (+42%) and a minor share of small wind turbines. 

• In this small-scale generation segment overall, independent producers delivered most of the generated 

capacity (76.4%),24 while the remaining share (23.6%) was produced by power plants owned by the 

public utilities. 

23 Connected at distribution level and regulated at entity level.
24 And purchased by the single buyer of each entity under the feed-in tariff schemes.
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Figure 7 Balance volumes realised in 2020 (GWh)  

Source: (SERC, 2020).
Note:  PSs = power supply, HPPS = hydro power plants, WPPs = wind power plants, TPPs = thermal power plants, PPs = power plants, 

MV = medium voltage; HV = high voltage.

Table 6 Electric power indicators of Bosnia and Herzegovina

2018 2019 2020 2021 2022

Electrucity generation (GWh) 17 872.99 16 074.02 15 390.67 17 055.44 15 035.96

Net imports (GWh) 3 118.73 2 824.96 3 266.28 3 312.00 3 875.64

Net exports (GWh) 7 697.77 6 568.84 7 327.44 8 197.66 6 853.90

Total electricity supplied (GWh) 13 293.95 12 330.13 11 329.50 12 169.78 12 057.64

Gross electricity consumption (GWh) 13 293.95 12 330.13 11 329.50 12 169.78 12 057.64

Transmission losses
(GWh) 398.77 323.95 317.16 369.20 333.03

(%) 1.96% 1.77% 1.75% 1.87% 1.82%

Distribution losses
(GWh) 950.0 933.29 912.62 965.04 931.12

(%) 9.37% 9.20% 9.13% 9.22% 8.83%

PPs self-consumption and pumping (GWh) 152.69 113.05 129.08 162.98 54.50

Source: (SERC, 2022b)
Note: PPs = power plants
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Market design

   		  Balancing

The ISO is in charge of maintaining the overall balancing of the system. A balancing market has been 

operational since 2016; it involves balancing groups (the bundled utilities) and some minor contributors. 

The internal balancing, combined with bundled supply and retail licences, lacks transparency regarding 

the costing methodologies on the generation side (see Merit order effect). It is also noticeable that the 

power system in BiH is performing local dispatch of the generation assets, while the principle of capacity 

credits for renewable energy would call for larger balancing areas. In Chapter 3 of this report (potentials) 

the complementarity between wind and solar was mentioned (see also spatial planning section 7.2 for 

more on related challenges).

In this respect, it is noted that the balancing groups tend to create a need for each of the utilities to consider 

increasing the hydropower capacity for storage.25 Potentially, joint efforts could be made regarding the 

development of balancing capacities at national level, in order to seek to optimise storage at system level, 

rather than through individual balancing areas.26

   		  Merit order effect

From a price standpoint, renewable energy in liberalised markets is expected to create a merit order effect, 

whereby the technology with the lowest operating costs (usually renewables) is dispatched in priority, while 

technologies bearing higher balancing costs would reduce operations. The merit order effect generally has 

the effect of lowering power prices and reducing the recourse to fossil-based assets. 

With the practice of balancing groups, the actual benefit of renewable energy plants in a portfolio would 

essentially rely on the dispatch strategy of the utility. For assets not owned by the utilities (independent 

power producers [IPPs]), the merit order effect of renewable energy projects is however implemented by 

the obligation to purchase and dispatch the electricity purchased by the single buyer (the operators for 

renewable energy sources in each entity). 

Yet within the current scheme, there might be situations where a cost-reflective price is not guaranteed, 

nor is the financial viability of each asset in the portfolio guaranteed. Eventually, some assets within the 

generation fleet might be subsidising worse-performing investments.27 

25 Interviewees did not consider battery storage at large scale as economical.
26  In this regard, Republika Srpska is carrying out activities on the construction of large accumulation hydropower plants (HE Dabar, 

HE Buk Bijela, HE Ulog, etc.). The construction of HE Dabar with the installed capacity of 160 MW started in June 2023 (Balkan Green 
Energy News, 2023a), while for HE Buk Bjela planned installed capacity is 93 MW (Balkan Green Energy News, 2022).

27  Stakeholders mentioned the risk of hydropower to coal subsidy, in the absence of guarantees of origin.
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   		  Trade

The country is well connected to the bordering countries with interconnection capacities (Figure 8). Price 

gaps between countries offer opportunities for trading licences to generate profit from cross-border 

exchanges, and currently a large part of the generation in BiH is indeed traded.

The power system demonstrates vulnerabilities, with total electricity losses amounting to 10.88% in 2020, 

of which 9.13% are distribution losses (Table 6 in previous section). The annual report of the regulator also 

points to voltage levels in the system above the prescribed limits, and disruptions in the service. Despite 

these weaknesses, the power system is used for trading large volumes with neighbouring countries, as the 

interconnection of the system with Montenegro, Serbia and Croatia allows large power exchanges. A total 

of 16 producers exported power in 2020. The largest electricity exporters are Rudnik i Termoelektrana 

Stanari, EP Republike Srpske, GEN-I, Axpo BH and EP BiH. 

SERC noted a significant increase of electricity transits through the national transmission system, by 28.3% 

in 2020 and another 17% in 2021 (Table 7), and an increase in revenue from cross-border trade. As it can 

be seen from Table 7, the main power export destinations in 2020 and 2021 were Croatia, Serbia and 

Montenegro. 

Taking a simplistic perspective, power exports represented some 40% of the coal-fired generation in 

2020 and 48% in 2021. From a CO2 emissions standpoint, the review of the trade mechanisms may offer 

opportunities to reduce emissions. 

Regarding trade, the Energy Community (2021) references trade on the Slovenia-Croatia and BiH control 

block, as well as bilateral exchanges for balancing with Serbia and Montenegro. It is also noticeable that 

several companies in BiH own a retail and trade power licence and are listed on the Hungarian power 

exchange (HUX) (Table 8). Due to the price gap between the two power systems, these operators might 

be exporting – or willing to export – to HUX.

For the bundled generation and supply licence owners, the supply of national consumers is secured due to 

the obligation of the retail suppliers to supply their clients in priority. However, a part of the capacity can 

be mobilised for cross-border trade. 

Table 7 Cross-border trade, including registered transits for 2020 and 2021 (GWh)

Country Exports (GWh) Imports (GWh) 

Croatia 2 794/4 413 2 964/1 781

Serbia 3 546/814 1 325/879

Montenegro 2 728/2 787 731/599

Total (rounded) (2020/2021) 9 068/8 014 5 021/3 259

Net balance (exports-imports) (2020/2021) (GWh) 4 047/4 755 -

Sources: (SERC, 2021 and 2022)
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Trade adds an additional level of complexity. At this juncture, the picture is not entirely clear if the traded 

electricity is free from cross-subsidies within unregulated retail segments and if this affects merit order 

dispatch of the generation assets. 

Currently, there is no carbon price in BiH.28 Also, there are uncertainties remaining regarding the impact of 

the levy raised on consumers for the renewable feed-in tariffs, as there is no traceability of the low-carbon 

generation in the absence of guarantees of origin.

In the future, the removal of subsidies, improved market transparency and the application of carbon prices 

would impact the competitiveness of coal-fired power plants. As a level playing field would emerge with 

other power sources, and the competitiveness of coal-fired power would reduce, the exported electricity 

volumes could decrease in the future and the country may not be able to remain a net exporter of electricity 

(SERC, 2022a). If subsidies were lifted, the impact on consumer prices could also be significant. To avoid a 

situation threatening energy independence and increased prices, the regulatory commission recommends 

increasing investment in renewable energy sources (SERC, 2022a). 

With intense wind and solar resources, the LCOE for those large PV and wind farms is expected to 

be extremely low, which could benefit the price to end consumers in a situation where subsidies to 

fossil fuelled generation would be removed. Yet, due to the promising opportunities offered by trade, 

and the complexity to comply with the quota system, some renewable energy developers foresee 

developing large-scale PV and wind capacities outside the feed-in or guaranteed price regime, to export 

to neighbouring countries.29 Unfortunately, if large renewable energy projects would export most of their 

production, this might be a missed opportunity for BiH to benefit from low power prices, and to lower its 

emissions in the power sector. This situation might be addressed in the near future with the adoption of 

the NECP (draft as of 2023) and the revised legislation towards better planning, and transparent auctions 

for large projects (see regulatory section). 

Table 8 List of retail and trade power licence owners in the entities registered on the Hungarian power exchange

Member of the HUX Retail and trade power license in BiH

FERK RERS

Axpo Solutions AG x -

Danske Commodities A/S x -

Energy Financing Team (Switzerland) AG, organisational unit, Praha, 
Czech Republic

- x

Ezpada AG – organizacna zlozka zahranicnej osoby x -

GEN-I, d.o.o. x -

HEP d.d. x -

Interenergo d.o.o. x -

Vitol Gas & Power B.V. x -

28 As of 2021, JP Elektroprivreda BiH applies internal carbon pricing within the company.
29 There the long-term project bankability is not entirely clarified at this stage of the analysis.
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Lines and cables
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15 Eggborough
16 Thorpe Marsh
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Castledockrell
Lodgewood
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01 Nourottes
02 Cormeilles
03 Fallou
04 Ampère / Seine
05 Romainville
06 Harcourt
07 Moulineaux
08 Vitry
09 Chevilly
10 Genitoy
11 Les Mureaux

Sainneville
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Dnipro-Donbas
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T3

T2

Ter Maela

Mazara
K2

K1

Al Tal

NPZ

BAZ

Tib

Ayr

Van Aksa

Sır HES

Bis

Çan

Sax

Vic

TE TOL

Sip
Sid

Bor 2

Nis 2

ELSTA

Ens

Swentibold

Göd

Coo

Kamianska

Bar

Iaz

GSM

Don

NZB

Oka

Oka

OEMK

Vladikavkaz-2

R-4

Ełk

Nea

REY SVA

KRA

FLJ

BUR

SUL

SIG

HRA

VAF

SOG
KOL
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KOR
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BLA

ESK

VAT

BRE

FIT

HEL

GEH

PRE HOL

TEH

EYV

HRY

RAN

VAR

HRU

LAV
GLE

GED

MJO

GKM

Ezz

K.D

D.T

Max

Orsk

Iren

Huşi

Kosa
Reni

Kula

Ston

Opsa

Soda

An Suidhe

Penn

Iver

Pyle

Keadby

Sloy

Hope

Sedef TES

Eşen-1 HES

Feke-2 HES

Rasa Enerji

Agri

Khoy

KarsGabi

SilsVaux

Irun

Haro

Foix

Aena E.T.

Meco

Ence

Juia

Quel

Asco

Lada

Xove

Tibo

Mora

Eume

Avče

Fala

Vrla 1

Herceg Novi

Piva

Urrô

Pego 2

Hollandse kust zuid

Sloe
central Amer

Stip

ISAB

Buia

Fano

Nave

Mese

Bari

Lana

Ócsa

Pécs

Paks

Detk

Győr

Rele

Void

Caen

Vigy

Pusy

Recy

Roye

Moru

Aube

Gien

Cize

Vins

Joux

MazeBort

Buje

Knin

Senj

Neum

Rama

Gouy

Lint

Doel

Vill

Bürs

Sölk

Imst
Silz

Melk

Fier

Ulze

Nasosna-3

Nasosna-2

Sumy

Arad

FAI

DGES

Lida

Rossj

Ayia Anna

Stornorrfors

Šaľa

A-20

B-10

G-20

T-15

R-20

R-40

A-30

Tula

Nero

Ucha

Drevlyanka

Azot

Luch

T-10

Syas

Kostomuksha

Mory

Oslo

Feda

Sima

Rana

Alta
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Krün

Bühl

Eula
Arpe

Isar

Unna

Wehr

BASF

Kiel

Salo

Kymi

Saka

Asad

Zara

Adra

Tizgui

Taza

Riad

Foum Tizi

Gulf

Sirt

Sour

Pins

Sdom

Qaim

Baji

Dehk

Semo

Taba

Demo

Tora

Petl

Stad

Saqr

Siuf
Abis

Salda

Sopka

Belka

Tagil

Babak

Igdir

OtaciBrich
Larga

Vidzy

Ballycronanmore

Tangy

Knocknagael
Fasnakyle

Grain

Cowes

Aigas

Blythe

Keith

Hurst
Fleet

Caledonian Paper Mill

Kells

Abham

Wylfa

Ozurgeti
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Aşağı Kaleköy

Akköy-1 HES

Keskin HES

Zakho

Safa NW

Camis

Zorlu

Berke HES

Calik

Entek

Bosen

Kayaş

Keban HES

Köprü HES

Zorlu Ürgüp SKM.

Karakuz HES

Ilisu HES

Ales

Adana
ErzinIlgın

Bursa DGKÇS

Grynau

Manno

Froloo
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02

Bechi

Albal

Ramis

Rocio

Pesoz
Grado

Ayora

Quart

Cinca

Olite

Nueva
Ardoz

Fontefria

Palos
Cabra

Elgea

Aboño

L. Viso

Grado
Cercs

Llubi

Ayala

Siero

Prada
Conso

Picón

Onuba

Aceca

Tanes

Sabón

Salas

Velle

Sanzo

Koper

Krško

Kleče
Plave

Moste

BG 20

Pirot

Šabac 3

Čačak 3

Tábua

Lavos
Ferro

Pombal

Régua

Malhanito

Tilburg

Claus C

Gissi

Gondo

Rosen

Trino Adria

Udine

Laino

Torre

Lavis
Edolo

Flero

Trav.

Cagno

Bargi

Ponte

Leyni

Anapo

Camin

Aghada

Cushaling

Cliff

Louth

Lenti

Gönyű Zugló

Litér

Hévíz

Mátra

Kos

Patra

Heron

Agras

Piges Aoou

Rance

Berge

Comps

Trans

Argia

Mohon

Thiot

Ugine

Bezon

Seuil

Revin
Buire

Brode

Lumes

VesleOrmes

Seine

Sarry

Patou

Breau

Cergy

Patis
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Le Manoir

Gault

Lonny

Passy

Creys

Bugey

Aoste

Arenc

Macon

Mions
Givors

Tavel

Bayet

Enval

Godin

Darse
Issel

Laval

Niort

Flers

Theix

Plaud

Fleac

Gupie

Braud

Auzat

Jalis

Aston

Cruas

Braek

Sisak

Gojak

Ljubuški

Tuzla

Jajce 2

Gacko

Bihac

Latour

Lixhe

Brume

Chooz

Eeklo Noord

PyhrnKlaus

Lienz

Thaur

Theiß

Kaunertal

Vlore

Koman

Talne

Titan

Zoria

Myrna

WDHMK

Rudna

Rivne

Lisova
Kovel

Stryi

GPP-1

Khust

Nădab

Vetiş

Sălaj

Tihău

Şugag

Răul
Mare DS.

Lotru

Bradu

Arefu

Motru Brazi

Sibiu Sud

CET-2CET-1

Bălţi

Sofia

Devin

Orfey

Aleko

Vidin
Varna

Mizia

Gomel

Orsha

Mozir

Pinsk

Tseri

Sege

Letsi

Varín

Nikel

GPP 2

Kubra

Artem

Liman

Livny

KS-29

Osetr

Tsagi

Peski

Bugry

Borok

Zarya

Ukhta

Mikun

Tempy

Zarya

Almaz

Liski

Vladikavkaz-500

Volga

Titan

Pskov

Konin

Opole
Turów

Narew

Chełm

Mokre

Płock

Janów

Wanda

Jamki

Rożki

HasleRød

Sauda
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Roost

Utena

Neris

Quint

Aßlar

Rhede

Ragow

Marke

Weida

Siems

Wahle

Elsen

Roxel

Diele

Voslapp

Weier

Trier

Hütte

Ering

Mainz

Wedel

Farge

Lieto

Koria

Espoo

Jämsä

Hikiä
Rauma

Ivalo

Balti EJ
Püssi

Tartu

Paide
Kiisa Emergency PP

Sindi

Harku

Eesti EJ

Trige

Tjele

Askær

Kassø

Čebín
Tábor

Týnec

Milín

Dasný

Kočín

Lipno

Orlík

Goulette
Rades

Has.2

Maarat an-
Numan NE

Damar

Sbeneh N

Daraa

Irbid

Surat Hafayir
Taiym

Baath

Idlib

Zaer

Oujda

Tamimi

DernaBaida

Mrawa
Bu Atni

Rowss

Saida

Dimas
Ksara

Karak

Aqaba A2

Rafah

Haifa

Eilat

Jenin

Tamem
Mosul

Dabaa

A.Qir Trust

Ataqa

El Tour

Swedy

Basat

Haram

Cairo

Bader
Obour

Banha
Aboor

E.A.SGhazl

Arish

Zayed

Menuf

Tanta

Sadat

Somid

Terga

Tolga

Arbaa

Belhiren

Akbou

Aflou 2

Saîda

Naama 400

Batna

Sirat

Tyumen

Iremel

Koshay
Sos'va

Shagol

Kalino

Ozinskaya

El'ton

Sudzha

Rudnya

Liosna

Soroca

Namiya
Shahta

Ocniţa

Cioara

Susica

Nereta

Cleve Hill

Beauly

Thanet

Minsca

Cashlie

Deanie

Quoich

Clunie

Moy

Gretna

Crystal Rig

Bowbeat

Rassau

Brigg

Warley

Pelham

Eccles

Norton

Elland

Hutton

Harker

01

Stanah

Kearsley

Sundon

01

Bolney

Cowley

Didcot
Minety

Walham

Pentir

Margam

Exeter

CDCL

Arkun

Kürtün HES

Hilvan

Darıca HES

Yenice

Çaykoy
Morsan

Göynük

Zorlu Enerji

Çetin

Karkey

Akinci HES

Samsun OSB

3S Yo TES

Yamula

Mersin DGKÇS

Varsak

Soma A

Şanlıurfa

Garzan HES

Çayırhan TES

Deçeko

Uzunçayır HES

Ereğli TES

Unimar

Petkim

Soma B

Robbia

Breite

Benken
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Mathod

Sidmed

Aldaya

Carril

Gandia

Cicero
Uninsa

Tomeza

Puerto

Maials

Olmedo

Orgiva

Totana

Adrall

Algete

Sniace

Jundiz

Abanto

Sobrón

Terrer

Virtus

Lubián

GurreaOncala
Tudela

Monzón

ArkaleGatica

Itxaso

Aguayo

Güeñes

Aragon

Bernat

Petrel Xixona

Romica

Morata

Narcea

Guardo

Renedo

Castro

Zamora

Trives

Azutan

Gabias

Illora

Mérida

Balboa

Tarifa

TeruelTrillo

Belesar

Cijara

Arto-Blanca

Podlog

Divača

Formin

M.Otok

Vrhovo

Vuhred

Ožbalt

Doblar

Solkan

Đerdap 2

Apatin

Brezna
Pec 3

Vranje 4

Potpeć

Morava

Sombor 3

Požega

TENT B

Tavira

Penela

Frades

Fatela

Alcochete

Picote

Zêzere

Torrão

P. Serra

Fratel

Almere

Bergum

Zwolle

Centrale Diemen

Velsen 24/25

Bitola

Vrutok

Priolo

Sarlux

Tirano

Mincio

Oderzo

Scorze

Matera

Andria

Foggia

Larino

Ragusa

Teramo

Candia

Rosara

Popoli

Latina

Patria

Favara

Vellai

Lonato

Grosio

Chiari
Baggio

Dugale

Arezzo

Poggio

Caorso

Avenza

Ottana

Sandri

Biella

Venaus

Savona

Sulcis

Taloro

Fusina

Genova

Mulreavy

Tynagh

Marina

Gorman

Arklow
Kellis

Uggool

Siklós

Bicske
Dél

Szeged

Thisvi

Lavrio

Kardia

Enthes

Sfikia

Soroni

Chania

Favary

Suisse

Peyrou

Volvon

Fréjus

Eybens

Beuvry

Nogent

Ratier

Vertou

Rennes

Vittel

Peyrat

Bastia

Anould

Stenay

Etival

Etupes

Jeuxey

Vincey

Weppes

AvelinVendin

Setier

Holque

Amiens

Sorrus

Damery

Cernay

Latena

Plison

Remise
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03

Verger

Tavaux

Pymont

MentonBoutre

Grosne

Chalon

Curtil

Breuil

Vignol

Trevas

Aramon

Phenix
Barjac

Rulhat

Lignat

Volvic

Eguzon

Couesque

Ganges

Rognac

Lavera
Moreau

Merens

Larcay

Civaux

Tourbe

Arnage

Avoine

Menuel

Distre

Launay

Cholet

Rospez

Dantou

Donzac

Bruges

Pessac

Tarnos

Vaires

Paluel

Opuzen

Peruča

Gračac

Đakovo

Tumbri

Brinje

Pehlin

Melina

Plomin

Bilice

Zagreb

Rijeka Orasje

Bileca

Kakanj
Zenica

Mostar

Romsée

Gramme

Achêne

V.Brug

Izegem

Kaprun

TauernStrass

Kühtai Roßhag

Werben

Rodund I+II

Langenegg

Walgauwerk Gerlos

Amlach

Rosegg
Edling

Burrel

Fierze

Rrashbull

CHPP-5

Artsyz

Tsentralna

Lozova

Loseve

CHPP-6

Kharkivska

Nizhynska

Kryvorizka

Lviv 2

Rozdil

Kalush

Hrabiv

CHPP-5

Olt S

Pestiş

Hăşdat

Govora

Galaţi

Brăila

Stânca

Stâlpu

Braşov

Dârste

Cetate

Reşiţa

Remeţi

Iernut

Mintia

Ruieni

Ţuţora

Teshel

Chaira

Vetren

Burgas

Madara

Balkan

Pleven

Grodno

Slutskaya

Larnaca

Stärnö

Ajaure

Ritsem

Košice

Široká

Sučany

Levice

Bošáca

Senica
Nováky

Vojany

Enguri

Zvezda

Bobrov

Sarkuz

Barysh

Kanash

Venets

Kud'ma

Sasovo

Zvezda

Sal'skaya

Gornyy

Ershov

Kr.Yar

Gumrak

Lebedi

Fedino

Tutaev

Pakhra

Urdoma

Sindor

Savino

Vyatka

Kizema

Vel'sk

Moscow

Syzran

Novaya

Moksha

Raduga

Pomary

KhoperBorino

Gubkin

Shepsi

Koysug

Mozdok

Baksan

Mashuk

Loukhi

Novaja

Adamów

Słupsk
Wierzbięcino

Poręba

Puławy
Lublin

Zamość

Kielce

Zgierz

Tarnów03

Recław

Police

Glinki

Dunowo

Ostrów

Czarna

Gorzów

Rybnik

Żydowo

Pątnów

Halden

Bergen

Salten

Ofoten

Narvik

04

Jonava

Alytus

Kaunas

Imanta

Līksna

Vörden

Wessin

Meppen

Pulgar

Lubmin

Thyrow

Taucha

Lübeck

Audorf/Süd

Lehrte

Würgau

Meißen

Eickum

Borken

Nehden

Karben

Pirach

Gronau

15

Meckenheim

Ohligs

Utfort

Dahlem

Bauler

Töging

Passau

Reuter

Mehrum

Heyden

Biblis

Voerde

Weiher

Imatra

Kopula

Forssa

Ulvila

Utanen

Nuojua

Sellee

Kletné

Mĕlník

Tisová
Chodov

Výškov

Chrást

Menzel Jemil

Zarzis

Mateur

Sousse

Maskanah E

Inds. 1

Aleppo W

Salhab

Homs W

Tishreen
Zahra

Shahba

Forsan

Thawra

Maskanah W
Hretan

Zyzoun

Jableh
Hama 1

Banias
Hama 2

Jander

Sharki

Tanger Abel Moussa

Chiker

Sonasid

C.C Ain Beni Malhar

Toulal

Step II

Gmines

Zamzem

Beyrut

Halate
Bsalim

Bahsas Laboue

Hermel

Zvulun

Hadera

Ashdod

Hebron

Rehab

Towiba

Domiat

Sukhna
Econ.2

Econ.1

Hadaba

Sabtia

Bahtim

10 Ram

Suez 2

Talkha

Quesna

Ashmon

Karmoz

Bghdad

Omayed

Bustan

Noweba
Basous

Mahala

Saloum

Chefia

Système
Ouest

El Amiria

Naama

BiskraDjelfa

Tiaret 2

SKS

F'Kirina

Barika

M'Sila

Kherba

Oued R'Hiou
Mactaa

Sidi Bel Abes 2

Salamat

Nitstsa

Rysaevo

Geliy-3

Argamak

Kartaly

Okunevo

Emelino

Tsement

Belopol'e

Komarin

Poroghi

Ungheni

Bolgrad

Etulija

Budzhak

Breznik

Petrich

Hodonin

Oshmani

Pabradė

Postavy

Zarasai

Alūksne

Ruusmäe

Rannoch

Langage

Glenrothes

Seabank

Heysham

Kemsley

Walpole

Kintore

12
04

Legacy

Enderby

Tealing

Daines

Padiham

03

Whitegate

Ocker Hill Nechells
Kitwell

02

12

Rowdown

13

Chessington

Amersham Main

Laleham

St. Johns Wood

Bramley

Dersalloch

Deeside

Kilroot

Whitson

Taunton

Coryton

Killingholme

Rugeley

Muratlı HES

Catalca

Alkumru HES
Doganli 3 HES

Doğanlı-1-2

Gezende

Çatalan HES

Hacilar HES

Reşadiye HES

Sah RES
Gelibolu

TATVAN

Kozbükü HES

Temelli

Denizli Batı

Çamlıca HES

Çerçikaya RES

Isdemir

Güllübağ HES

Artvin H.

Erzurum

Andırın
Birecik HES

Kurşunlu

Paşaköy Osmanca

Bornova

Yatağan

Yeniköy TES

Sedrun

26

07

Innertkirchen

Ferrera

Filisur

Tinzen
Tiefencastel

20

16
Sursee

Ottmarsheim

Stalden

Winkeln
Wittenwil

23
25

Mettlen

31

32

Soazza

Töss

Aathal

FMM

Plattischachen

Mendrisio

33

Littau

Foretaille

Gurtweil

06
Kerzers

Ile Napoléon

Wattenwil
Wimmis

Pieterlen

Botterens

Hauterive

Zermeiggern

Allinges

Bâtiaz

Galmiz

Nant de Drance

Fionnay GD

Grimsel

Romanel

34

Sarelli

11

Bonaduz

28

Pasajes

Lousame

Amoeiro

Telledo

Wind farms

Wind farms

Wind farms

Wind farms

Wind farms

Wind farms

Wind Farms

Wind Farms

Wind Farms
Wind Farms

Wind farms

V. Gasteiz

Arrúbal
Cerrato

Val del
Carcer

Carmona

Aparecida

Silleda

Daganzo

Segorbe

Mudejar

Jordana

Segovia

Saladas

Sagunto

N. Casares

Wind farms

Cártama

Nuevo
Chorro

Izbor
Poqueira

Novelda

Requena

Muniesa

Coslada

Aravaca

Meirama

El Palo

San Antonio Torrent

Frieira

A. Zinc

La Lora

Peñalba

Morella

Hueneja

Pinilla

Gazules

Facinas

Moncayo

Bescano

Calders

P.Suert

Hernani

Udalla

La Jara
Nervión

Orcoyen

Tafalla

Miranda

Almazan

Logroño

Catadau

Rojales

Huelves

Fausita

Pierola

Herrera

Vilecha

Grijota

Zaratan

Soutelo

Dumbria

Alarcos

La Solana

Almaraz

M. Bajo Andújar

Caceres

Aljarafe

Quintos

Jauja

C.Colon

Cedillo

Saucelle II

Velilla

Mediano

Elcogas

Boštanj

Mavčiče

Maribor

Šoštanj
Okroglo

Medvode

Zajecar 1

Kikinda 1

Lešnica

Zvornik

Đerdap 1

Pancevo 2

Valjevo 3

Mladost

Prizren

Lindoso

Folques

Lagoaça
Armamar

Alqueva

Paraimo

Sacavém

Bodiosa

Miranda

Gouveia

Recarei
Prelada

Canelas

Vermoim

Batalha

Alqueva I + II

Palmela

Fanhões

Tabuaço

Valeira

Pocinho

Meeden
Weiwerd

Hengelo

Boxmeer

Crayestein

Dubrovo

Termini

Ferrara

Mantova

Voghera

Candela

Busachi

Cassano

S.Paolo

Taranto

Planais

Fadalto

Rotonda

Tusciano

Paternò

Melilli

Rossano

Ceprano
Roma S.

Trapani-Salemi Ciminna

Cardano

Gorlago
BovisioOspiate

Magenta

Sermide

Colunga

Colorno

Rubiera

Livorno

Aurelia

Cremona

Vignole

Erzelli

Enichem

Turbigo

Fontaines

Levante

Torbole

Venina

Poolbeg

Clahane

Corduff

Tarbert

Szolnok

Toponár

Mourtos

Amyndeo

Lagadas

Meliti

Filippi

Pallini

Larissa

Trikala

Distomo

Larymna
Aliveri

Ladonas

Stratos

Verbois

Saumaty

EstreuxAulnoye

Vezilly

Saumade

Cuperly

Arrighi

Bouscat

Biançon

Crolles

Valence

Sanssac

Brommat

Mazures

Rupreux

Amargue

Agasses

Pertain

Gauglin

Reichstett
SporeinselHerrenwasser Strasbourg

Gertsheim
Marckolsheim

Häusern

La Thur

Landres

La Maxe

Montois

Les Crechets

Quartes

Warande

Longuenesse

Blocaux

Carrières

Chambry

Morbras

Moimont

Beautor

Avallon

Carisey

Boctois

Nemours

Les Preles

Rousson

Terrier

Tilleul

Dambron

Chaunay

Chaingy

Revigny

La Palente

Crans

Pressy

Couchey

Champs Regnaud

Randens

Aussois

Bissy

St-Pierre-Cognet

Moirans

Pariset

Mougins

Curban

Neoules

Quinson

Rabatau

Commune

La Mouche
Venissieux

Echalas

Riorges

La Madeleine

Bollene
Viradel

Quatre-Seigneurs

Gervans

Issoire

La Font

La Mole

Penchot

Ferouge
Talamet

Verfeil

Liviere

Balaruc

Le Parc

Les Emales

Bonneau

Terrette

Granzay

Domloup

Chevire

La Chabossière

Doberie

Guersac

Dirinon

Loscoat

Cissac

Saucats

Naoutot

Masquet

Cazaril

Laparan

Oraison

Grand Maison

Sarrans

L'Aigle

Rhinau

Ensdorf

Haut-Vinage
Hornaing

Golfech

Županja

Nijemci

Komolac

Imotski

Vodnjan

Vinodol

Međuriċ
Mraclin

Konjsko

Orlovac

Zakučac

Velebit

Dubrava

Čakovec

Zvornik

B.Blato

K.Vakuf

Mostar 3
EAL

RP Kakanj

Heinsch

Monceau

St-Ghislain
Jupille

Aubange

Rimière

Bruegel
Avelgem

Angleur
TihangeTergnée

Koralpe

Mellach

TernitzSalzach

Vermunt Reißeck

Hieflau

Ybbs-P.Wallsee
Voest Linz

Aschach

Braunau

Ferlach

Shkopet

Zemlak

Almazna

Kyivska

Sysoevo

Nikopolska

Poliana

Donuzlav

Shostka

Konotop

Poltava

Brovarska

Hirnycha

Kvartsyt

Yavoriv

Berezan
Khersonska

Usatove

Adzhalyk
Roşiori

Munteni
Gădălin

Drobeta

Gâlceag

SlatinaTurceni

Tismana

Olt M

Vidraru

Siret Ds

Munteni

Gutinaş

Isaccea

Smârdan

Barboşi

Suceava

Ungheni

Calafat

Fundeni

Săcălaz

Stejaru

Fileşti

Răbniţa

Stolnik

Plovdiv

Stomana

Varna

Brest-2

Lapichi

Polock

Krichev

Vitebsk

Borisov

Smorgon

Brest-1

Alambra

Orounda

Borgvik

Moldava

Stupava

Dagomys

Sovetsk

Kedrovo

Glebovo

Buzuluk

Tuymazy

Murashi

Izhevsk

Kauchuk

Toyma-2

Dubniki

Sergach

Penza 1

Valuyki

Rassvet

Talovka

Mtsensk

Shipovo

Stachka

Nezhino

Sputnik

Lesnaya

Trubezh

Vichuga

Segezha

Falenki

Konosha

Noginsk

Trubino

Archeda

Kotovskaya

Penza 2

Kinderi

Kurdyum

Derbent

Groznyy
Armavir

Shakhty

Tikhvin-Liteynyy

Chudovo

Skawina

Łagisza

Wrocław

Byczyna
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Olsztyn

Rzeszów

Miłosna

Aniołów

Klikowa
Lubocza

Bujaków

Halemba

Łośnice

Leśniów

Dobrzeń

Krajnik

Siersza

05

Sylling

Aurland

Ørskog

Nedre Røssåga

Flebour

07

Vianden

Lauksargiai

Vėjas 1

Benaičiai

BtB

Vilnius

Telšiai

Bitėnai

RēzekneAizkraukle

Viskaļi
Brocēni

Grobiņa

Baltic 1

SylWin

BorWin

HelWin

Alpha
Ventus

DolWin

Bruchsal

Enniger

Verlautenheide

Boxberg

Eltmann

Marzahn

Güstrow

Crossen
Zwönitz

Görries

Krümmel

Hattorf

Kiel/West

Kiel-Süd

Hamburg-NordKummerfeld

Lahe

Stadorf

Redwitz

Godenau

Langenprozelten

Itzehoe

Dollern

Sottrum

Wilster

Wechold

Lage

Mecklar

Waldeck

Kriftel

Urberach

Dipperz

Simbach

Föhring

Neufinsing

Zolling

Menzing

Gersthofen

Rauhenzell Leupolz

Dellmensingen

Oberwald

Wiesloch
Altlußheim

Stockach

Altheim

Hagermarsch

Hesseln

Emden/Ost

00

11

05

Bixterheide

Setzer Wiese
Eiserfeld

Gremberghoven
Altenkleusheim

12

09

Bollenacker

Mündelheim

07
Bomig

16

Sechtem

Pfalzdorf

18
19

20

21

Limburg

Karlsruhe

Koblenz

Homburg

Bexbach

Otterbach

Tiengen Nußdorf
Rosenheim

Stöcken

Kachlet

Bergrheinfeld

Emsland

Rostock

Reisach
Happurg

Grohnde

Huntorf

Rönkhausen

Toppila

Anttila
Mussalo

Inkoo

Kellosaari

Toivila

Tuovila

Utsjoki

RakvereAruküla

Fraugde

Ferslev

Malling

Ledvice

Měděnec

Vřesová

Babylon

Mírovka

Temelín

Mnihla

Moknine

Naassen

Swedieh PP

Skobeen

Tartous

Mabroka

Ras Al Ayn

Darbasiyah

Palmera

Idlib 2

* Palestinian Authority

Yabroud

Al Qusayr

Adra NE

Al Hasakah
West

Raqqa 1

Latakia
Mehrade

Sweidia

Loukkos

Chemaia

Oualili

Tazart

Sonasid

Tetouan

AgdabiaSedada

Aramoun

Mkalles

Zahrani

Qatrana Cement

Jabalia

Tul karm

S.Karir

Gamalia

EZZ STL

Katamia

Mokatem
A. Sera

W. Houf

Manayif

Sharkia

Nobaria

Aameria

A.Hamam

Kurimat

Samalut

O.Mousa

Zagazig

Mansora

T. Badr

MedalikB. Arab

Matrouh

Illiten 2

Tebessa

El Oued

El Berd

Ouargla

Boutlelis

Tlemcen

Aksakovo

Blagovar

Kozyrevo

Kunashak
Malakhit

Yuzhnaya

Svetlaya

Beketovo

Zlatoust

Buyskaya

Ashkadar

Gazovaya

Bazargan

Belidzhi

M.Kurgan

Kvashino

Induktor

Rozdil

Kr. Okny

Bistrice

Jimbolia

Nesterov

Kybartai

Voronovo

Podoljci

Parovėja

Aberthaw

Dounreay

Crossaig

Strabane

Edinbane

Tongland

Inverawe

St. Fillans

Errochty

Lochluichart
Corriemoillie

Culligran

Clashindarroch

Offerton

Lambhill

Frodsham

Pembroke

Bramford

Ninfield

Lackenby

Thornton

Coventry

Rochdale

Rainhill

Bushbury

Lovedean

Melksham
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Cour

Tremorfa

Landulph

Uskmouth

Sizewell

Drakelow

Dinorwig

Beyhan-1

Aslancik

Beğendik

Birecik

Enerjisa

Tosçelik

Yedigöze Sanibey HES

Menzelet
HES

Kılıçkaya HES

Hirfanlı HES

Age Sarayköy

Orhaneli TES
Susurluk RES

Gelibolu

Eren TES

İkizdere HES

Hasan Uğurlu HES

Karaburun

Sarıtepe RES

Yunus Emre

Habibler

Carsamba

Tatar HES

Kayabaşı

Uluborlu RES

TepeörenÛmraniye

Babaeski

Lodos R.

Enka İzmir

Magadino

Lachmatt

Bickigen

Ova Spin

Montouto

Zierbana

Tabernas

Balsicas

Valldigna

Acerinox

Salteras

Trujillo

Regoelle

La Selva

Alcarrás

Alcarama

Costaluz

Brovales

Cantalar

Benadresa

Moraleja

Boadilla

La Cereal

Rioscuro

Azpeitia

San
Cayetano

Vimianzo

Castejón

Muruarte

Mezquita

Ali
El Cerro

Alvarado

Boimente

Magallón

Olivares

Llavorsi

Sallente
Moralets

Escalona

Sangúesa

Elerebro

Villimar

Peñaflor

Escatrón

La Plana

Morvedre

Torrente

Castello

Rocamora

Benejama

Ferreros

La Robla

Anllares

La Lomba

Palencia

SidegasaSantiago

Castrelo

Lourizán

Hinojosa

Arañuelo

Alhaurin

Casillas
Guillena

Son Reus

Torrejón

La Barca

Camarasa

Tabescán

Cirkovce

Vuzenica

Beričevo

Brežice

Zamrsten

Vardište

Podujevo

Jagodina 4

Glogovac

Kolubara

Subotica 3

Novi Sad

Srbobran

VlasinaKosovo B

Krusevac 1

Pristina 4
Kosovo A

Kraljevo 3

Bajina Bašta

Pljevlja 2

Mojkovac

Lastva

Bistrica

Carriche

F. Ferro

Valpaços

Lares

Ribatejo

Estremoz

Portimăo

Pedralva

Santarém

Mortágua Chafariz
Vila Chã

Mourisca

Aguieira
Pereiros

Trajouce

Caniçada

Moerdijk

Lelystad

Oostzaan

Borssele

Skopje 4

Skopje 1/5

Negotino

Magisano

Capo Rizzuto
Rumianca

Galatina

Pisticci

S. Sofia

Feroleto

Sorgente

Corriolo

Capriati

Roma /E.Roma /O.

Caracoli

Partanna

S. Maria

Sandrigo

P.Camuno

Premadio

Ciserano

Verderio
Bulciago

Mercallo

Ostiglia

Nogarole

S.Damaso

Marcaria

S. Lucia

Piombino

Suvereto

S. Rocco

Parma V.

Villasor

Trino N.

Bistagno
Magliano

Casanova

Oristano

Somplago

Montorio

Piacenza

Chivasso

Floriano

Montalto

Glanlee

Cunghill

Sealrock

Flagford

Maynooth

Dunstown

Woodland

Killonan

Glanagow

Kisvárda

Debrecen

TiszalökTisza II

N. Santa
Komotini

Acharnes

Acheloos

Assomata

Kastraki

Kremasta

Pournari

Froncles

Soullans

Muhlbach

C.E.R.N.

Custines

Lac Noir

Lucciana

Sierentz

Bergholz

Moulaine

MastaingGavrelle

Chevalet

Woestyne

Barnabos

Nogentel

Tonnerre

Barbuise Marolles

06

P.Jerome

09

Gatinais

Mambelin

Izernore

Fleyriat

La Coche

Longefan

Chavanod

Salignac
Sisteron

La Garde

Manosque

Gueugnon

Jacquard

Beaumont-Monteux

Coulange

Terradou

Boudeyre

St. EloiGarchizy

Montvicq

Varennes

Donzenac

Aubusson

Marmagne

Grandval

Savignac

Golinhac

Tamareau
Montahut

Gourjade
St Orens

Enchanet

Le Havre

Ranville

Airvault

Beaulieu

Sirmiere

Tregueux

Sanilhac

Lesquive

Colayrac

Leguevin

Miegebat

Vouglans Varaždin

B.Grahov

Ugljevik

Gradacac

Capljina
Trebinje

Prijedor

Visegrad

Van Eyck

Marcourt

HezeMercator

Langerlo

Sattledt

Timelkam
Hausruck

NeusiedlYbbsfeld

HäuslingLünersee

Achensee

Dürnrohr

Egglfing

Tirana 2 Tirana 1

Zakhidna

Pivdenna

Ukrainka

Dzhankoi

Kupiansk

Peremoha

Ivanivka

Pivdenna

Smolianka

Makiivska

Travneva

Zaliutyne

Myrhorod

Cherkaska

Mikolaivska

Trykhaty

Zhytomyrska

Koziatyn

Ternopilska

Volovets

Boryslav

Brădişor

Mărişelu

Cluj Est

Işalniţa

Paroşeni

Grădişte

Stupărei

Rovinari

Arges

Kozloduy

Clăbucet

Teleajen

Domneşti

Progresu

Borzeşti

Pelicanu

Ghizdaru

Dumbrava

Buzau

CET Nord

Străşeni
Chişinău

Costeşti

Zlatitsa

Peshtera

Belmeken

Sestrimo

Karnobat

Chudomir

Miradino

Stolbtsy

Protaras

Forsmark

Svartbyn

Ringhals

Hisingen

Lemešany

Horná Ždaňa

Mochovce

Zarechnaya

Suoyarvi

Yuzhnaya

VAZ CHPP

Sadovaya

Kremenki

Pachelma

Borskaya

Gazovaya

Tereshka

Pushkino

Polunino

Yuzhnaya

Voronezhskaya

Uzlovaya

Sadovaya

Parskaya

Yamskaya

Golutvin
Drovnino

Shmelevo

Tsvetmet

Bezhetsk

Yartsevo

Vyazniki

Opytnaya

Shangaly

Nyandoma

Nelidovo

Plesetsk

Balezino

Tyurlema

Uzlovaya

Ruzaevka

Osinovka

Serdobsk

Trubnaya

Nal'chik

Chiryurt

Prikumsk

Yuzhnaya

Kurskaya

Belgorod

Yuzhnaya

Bologoje

Okulovskaya

Połaniec Chmielów

Ołtarzew

Towarowa

Rogowiec

Wrzosowa

Piotrków

Tucznawa

Katowice

Gdańsk I

Jasiniec

Plewiska

Mikułowa

Żukowice

Boguszów

Cieplice

Kirkenes

Skogfoss

Eidfjord
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Pagėgiai

Šiauliai

Klaipėda

Putinai

Valmiera

Alfstedt

Bärwalde

Preilack

Streumen
Schmölln

Pasewalk

Lüneburg

Eisenach

Oberhaid

WeinheimBürstadt

Sittling
Irsching

Hoheneck

Siegburg

Marxheim

Schkopau

Brokdorf

Veltheim

Alholmen

Lielahti

Vuosaari

Naantali

Isohaara

Isoniemi

Tammisto

Alajärvi

Alapitkä

Jylkkä

Keminmaa

Horns Rev 1

Idomlund

Počerady 1, 2

Lískovec Nošovice
Krasíkov

Neznášov

Bezdĕčín

OpočínekMalešice
Č. StředChomutov

Prunéřov

Tušimice

Řeporyje

Přeštice

Dukovany

Dalešice

Sfax

Bouficha

Grombala

Medenine

Maknassy

C. Kairouan

Jendouba

Qamishly

Kisweh

Qatteneh

Ferrouzeh

Nasryieh

Deir Ali

Step A. Moumen

Tahadart

Al-Wahda

Harrarin

Meloussa

Khenifra

Mediouna

K. Sraghna

Selouane

El Ouali

Tiberias

Baalbeck

Tel-Aviv

Ashkelon

Mahmudia

Pt. Said

Hurghada

Zafarana

B.Elabed

Al'afrsh

K. Zauat

Suez CEM

Suez STL

Cairo E.N. Metro

E. Bitak

A. Kbeer

Qaluobia

Cairo N.

Cairo S.

Cairo W.

I. Sadat

S. Salim

Damanhur

A. Salas

Sarahman

Suez 500

K.Shiekh

El Eulma

Laghouat

Oued El AbtalBeni Saf 2

El Hamel

Zahana

Hassi R'MelTilghemt

El Hassi

El Kseur

Boufarik 2
Relizane

Rakitnaya

Severnaya

Novo-Salavatskaya CCGT

Ufimskaya

Kachkanar

Severnaya

D.Beyazit

Donske

Tetkino

Dobryanka

Belyaevka

Vasilevik

Gura Văii

Skakavitsa

Kalveliai

Tornehamn

Fardioua

Hart Moor

Sellindge

Immingham

Roosecote

Kilmorack

Pitlochry

Torness

A'Chruach

Millenium

Linnmill

Elvanfoot

13

Lynemouth

Braintree

Saltholme

Tynemouth

14

Kirkstall

Poppleton

Westfield

Berkswell
Feckenham

Wymondley

Rye House

Marchwood

05

Windyhill

Tandragee

Axminster

Dungeness

Peterhead

Willington

Ffestiniog

Davutpaşa

Doğankent HES

Antakya-3

Doğakent HES

Kovada II

Ak Enerji

Samli RES

Zorlu En.

Aksu Sant

İspir

Adapazari 2

Catalagzi

Kızıldere-2 JES

Afyon-2

Eskişehir OSB

Lodos RES

Kızıltepe

Oymapınar

Süloğlu RES

Bandirma Kurşunlu RES

IngenbohlMühleberg

Vandellos

Olmedilla

Vallejera

Campoamor

Castelnou

Peñadrada

Almodovar

Tardienta

Almudévar

Valdemoro

El Palmar

Elche Sur

El Olivar

G.Barcina

Ciudadela

Las Ondinas

Tambre II

Parralejo

Montblanc

S. Celoni

Centelles

Sentmenat

Cortes II

M. Cortes

San Pedro

El Llano

La Paloma

Benahadux

La Pereda

Sobradelo

Galapagar

Villarino

El Fargue

La Lancha

Los Ramos

D.Rodrigo

Riba Roja

Villameca

Dravograd

Zrenjanin 2

BG 17

BG 3

Sremska
Mitrovica 2

Smederevo 3

Sete Rios

Carvoeira

Penamacor

Mogadouro

Estarreja

Rio Maior

Carregado

Eemshaven

Westerlee

Louwsmeer

Zeyerveen

Hessenweg

Bleiswijk

Dodewaard

Eindhoven
Zandvliet

Altomonte

Giugliano

Pordenone
Soverzene

Salgareda

Benevento

Rizziconi

Villanova

Partinico

Casellina

Acciaiolo

Marginone

Tavazzano

La Spezia

S. Teresa

Selargius

Entracque

Piossasco

Maddaloni

S.Barbara

Irishtown

Boggeragh

Derryiron

Whitegate

Booltiagh

Lanesboro

Meentycat

Cullenagh

Oldstreet
Inchicore

Knockraha

Dunamenti

Oroszlány

Alouminio

Korinthos

Arachthos

Polyphyto

Grezillac

Genissiat

Florensac

Les loges

Bonifacio

Logelbach

St. Avold

Argiesans

Vandières

Rolampont

Ruminghen

Mandarins
Echinghen

Argoeuves

St. Brice

Compiegne

Chancenay
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Yainville

DampierreVillerbon

Elancourt

Champvans

Malgovert

La Bathie

Chautagne

Grisolles

St. Auban

Le Sautet

Le Coudon

St. Tulle

La Boisse

P.Cordier

Gampaloup

Le Soleil

Grepilles

Mallemort

L'Ardoise

Beaucaire

Montpezat

Seminaire

Montlucon

Mousseaux

St. Feyre

Le Breuil

Margeride

Gatellier

Ginestous

Pelissier

Pratclaux

Feuillane

Riveneuve

Chanceaux

Tollevast

Beaucouze

Louisfert

Brennilis

Squividan

Tuilieres

Cubnezais

Cantegrit

Montguyon

Bastillac

Pragneres

Marsillon

Le Hourat

Mouguerre

Tricastin

St. Alban

Vogelgrun

Le Pouget

Martigues-Ponteau

Dubrovnik

Kraljevac

Janja

Grabovica
Jablanica

Villeroux

Drogenbos

Ringvaart

Sarasdorf

Mayrhofen

Westtirol

Simmering
Freudenau

Schwabeck

Feistritz

Elbasan 1
Elbasan 2

Melitopolska

Antratsyt

Velykotska

Tsentralna

Cherkaska

Yuvileina

Zaporizka

Pavlohradska

Slavutych

Ostrovska
(Ostrovskaya)

Chernihivska

Nyvky
Novokyivska

Pivnichna

Radyvyliv

Drogobych

Lviv pivdenna

Mukacheve

Tsentrolit

Novoodeska

Tariverde

Baia Mare 3

Baru Mare

Tânţăreni

Urecheşti

Tg.Jiu Nord

Mostistea

Fântânele

Bacău Sud

Timişoara

Cernavoda

Retezat

Bobov dol

Kazichene

Sofia-Yug

Tvarditsa

Dobrudzha

Tsarevets

Centrolit

Kalijnaja

Moni P.S.

Anatoliko

Vaple

Stockholm

Kruseberg

PPC
Malženice

Medzibrod

Veľký ĎurKrižovany

Gabčíkovo

Begichevo

Sortavalskaya

Lyaskelya

Golovnaya

Aznakaevo

Lebyazh'e

Zvezdnaya

Chistopol

Studenets

Makar'evo

Nagornaya

Manturovo

Zernovaya

Zimovniki

Slavyanskaya

Krymskaya

Afipskiy
NPZ

Podlesnoe

Liteynaya

Golovnaya

Seymskaya

Pushchino

Dal'nyaya
N.Sofrino

Zapadnaya

Syktyvkar

Andreapol

Kondopoga

Rostilovo

Klyuchiki

Veshkayma

Eletskaya

Astrakhan

Cherkessk

Budenovsk
Stavropol

Shebekino

Vykhodnoy

Liteynaya

Kozienice

Ostrołęka B

Rokitnica

Białystok

Ostrowiec

Piaseczno

Sochaczew

Radkowice

Pabianice

Trębaczew

Wielopole

Czerwonak

Polkowice

Morzyczyn

Ząbkowice

Bełchatów

Żarnowiec

Samnanger

Stavanger

Liastølen

Orkdal

Svartisen

Balsfjord

Panevėžys

Jurbarkas

Salaspils

Rīgas

Plattling

Altenfeld

Würgassen

Heilbronn

Bentwisch

Graustein

Vierraden

Wuhlheide

Perleberg

Röhrsdorf

Herrenwyk

Buschhaus

Göttingen

Hardegsen

Blockland

St. Hülfe

Gütersloh

Ovenstädt

Twistetal

Höpfingen
Trennfeld

MeitingenRotensohl

Goldshöfe

Vöhringen

Memmingen

Metzingen

Grünkraut

Engstlatt

Daxlanden

Wengerohr

Villingen

Wolfsburg

Pleinting

Oberbrunn

Flensburg

Helmstedt

Erzhausen

Bergkamen

Olkiluoto

Kristiina

Meri-Pori

Kymijärvi

Hanasaari

Suomenoja

Uusnivala

Huittinen

Visulahti

YllikkäläLavianvuori

Seinäjoki

Vuolijoki

Haapavesi

Pyhäkoski

Vajukoski

Kingstrup

Prosenice

Sokolnice

Slavětice

Kfar Akab

Area A

Ghannouch 1

Tataouine

Bouchemma

Oueslatia

Tel Hamis

Latakia E

Chefchaouen

Olad Haddou

Imzourhen

Tensift 2

Settat

Ben Guerir

Chichaoua

Tensift 1

Ghazaouet

Ras Lanuf

Shakshouk

Deir Amar

Ghorsafi

Qadessiya

Suez Golf

Cairo New

6 October

A. Sultan

E. Ameroa

S. Ghamar

Cairo 500

Khroub

Ain Beida

Khenchela

El Bayadha

Ben Badis 2

Salah Bey

Touggourt

Darguinah

El Khemis

Kropachevo

Kamenskaya

Mramornaya

Peschanaya

Buzanskaya

Gundorovka

Terekhovka

Nelypivtsy

K. Palanka

Hunterston

Fourstones

Tullo

Causeymire

Ben Aketil

Fawley
CHP

Braes of Doune

Hill of Towie

Skelton G.

Mossmorran

Baglan Bay

Shrewsbury

Hartlepool

Greystones

Stoneywood

Spennymoor

Osbaldwick

Cellarhead

Penwortham

BeddingtonMannington

Capenhurst

Chickerell

Staythorpe

Drax

Ironbridge

Cevizlik HES

Seyrantepe

Diyarbakır-3

Kadıncık-1 HES

Kesikköprü HES

İç Anadolu DGKÇS

Demirköprü HES

Poyras RES

Cizre

Borçka HES

Sinop TES

Elbistan-B

Yildiztepe

Batman-2

İzmir DGKÇS

Elbistan-A

Geycek RES

Gaziantep-2

Seydisehir
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Campanario

Centenario

Amorebieta

Manzanares

San
Serván

Vall d'Uxo

Albatarrec

Els Aubais

La Espluga

Montebello
Peñarrubia

Riudarenes

El Sequero

Fuencarral

Villaverde

P.e. Suido

Cillamayor

Formentera

La Guardia

El Ventero
Medinaceli

Es Bessons

Sabiñanigo

Biescas II

Mangraners

P.S.Miguel

Cordovilla

Villanueva

Entrerrios

Madridejos

La Asomada

Ribadelago

La Mudarra

Valladolid

Villamayor

S. Esteban

Casatejada

Caparacena

Bienvenida

Cartuja

Valparaiso

Murterar

Mequinenza

Valdecañas

G. y Galan

I.Bistrica

Brestanica

Zlatoličje

Ribarevina

Kragujevac 2

Falagueira

Prinses Amalia

Wateringen

Gelderland

Oudehaske

Doetinchem

Amer 9

Centrale
Maasvlakte

Lage Weide

Padriciano

Portoscuso

Bussolengo

RedipugliaCordignanoConegliano

Venezia N.

Garigliano

San Marino

Valmontone

Bellolampo

Tavarnuzze

Martignone

La Casella

S. F. Mela

Presenzano

S. Giacomo
Villavalle

S. Fiorano

Larderello

Rathrussan

Ballywater

Derrybrien

Sorne Hill

Pollaphuca

Clashavoon

Sajóivánka

Békéscsaba

Albertirsa

Messochora

llarion

Thissavros

Megalopoli

Cléon La Marette

Dettwiller

Belleville

La Voulzie

Lutterbach

St. Nabord

Mazingarde

Le Perizet

Lestarquit

Beauchamps

Les Fossés

Le Chesnoy
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Mezerolles

Hotel Dieu

Richebourg

Cirolliers

St. Calais

Beauregard

Valescourt

Pontarlier

Villarodin

Grande-Ile

Camporosso
Tore-Supra

Vielmoulin

Le Maureix

St. Victor

Pont.Sept.

Commerveil
Champfleur

Les Mauges

Concarneau

Landerneau
La Martyre

Verlhaguet

Preguillac

Le Marquis

Lannemezan

Monteynard

Le Blayais

Matulji

Donji Miholjac

Nedeljanec

Žerjavinec

Banja Luka

Houffalize

Rodenhuize

Courcelles

Etzersdorf

Schwarzach

Oberaudorf

Altenwörth

Kainachtal

Hessenberg

Kronstorf/
Ernsthofen

Weißenbach

Kirchbichl

Großraming

Schärding

Pogorelovo

Sevastopol

Simferopolska
(Simferopolskaya)

SPP Perovo

Marianivka
(Marianovka)

Alchevska

Khartzyzka

Dnipro HPP

Molochanska

Pobuzka

Kremenchuk

Shepetivka

Kamianets-Podilska

Chernivetska

Lutsk Pivdenna

Olt Inf

Sărdăneşti

Bistrita Ds.

Roman Nord

Alba Iulia

Brazi Vest

Vulcăneşti

Ch. Mogila

Uzundzhovo

Osipovichi

Koljadichi

Molodechno

Polemidhia

Oskarshamn

Kimstad

Skogssäter

Jaslovské
Bohunice

PVE Čierny Váh

Lyutorichi

Peskovatka

Kirovskaya

Kotel'nich

Zavodskaya

Saranskaya

Kubanskaya

Alaniya

Novouzensk

Petrov Val

Pallasovka

Kirovskaya

Zalivskaya

Kostroma-2

Motordetal

Belyy Rast

Zaovrazh'e

Kinelskaya

Chigashevo

Volzhskaya

Kirovskaya

Rtishchevo
Atkarskaya

Lipetskaya

Kanevskaya

Tikhoretsk

Olenegorsk

Bryanskaya

Talashkino
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Abramowice

Boguchwała

Podolszyce

Blachownia
Groszowice

Dolna
Odra

Ulla-Førre

Tonstad

Tunnsjødal

Hammerfest

Lietuvos E

Mažeikiai

Ķeguma HES

Daugavpils

Lauchstädt

Goldisthal

Ibbenbüren

Wustermark

Herlasgrün

Vieselbach

Schwandorf

Etzenricht

Gleidingen

Ludersheim

Dillenburg

Dörnigheim

Regensburg

Ottenhofen

Ingolstadt

Marienberg

Lechhausen
Bünzwangen

Laichingen

Endersbach
Birkenfeld

Trossingen

Conneforde

Lüstringen

Dauersberg
Weisweiler

Unterweser

Lippendorf

Hallendorf

Staudinger

Tahkoluoto

Wisaforest

Salmisaari

Petäjävesi

Nurmijärvi

Huutokoski
Vihtavuori

Pyhänselkä

Seitakorva

Kokkosniva

Vaskiluoto

Bjæverskov
Fynsværket

Otrokovice

Chvaletice

Tajerouine

Tit Melli

Ahmed EL
Hansali

S. Bennour
Al Massra

C.T.J. Lasfer

Ouarzazate

Khourigba

Laawamer

OCP

Bani Walid

Abu Kamash

Ras Beyrut

Deir Nbouh

Beer Sheva

Saddam Dam

K. Kalsuom

Tebbin 500

Moatamedia

Heliopolis

A. Matamir

Minia

Fayom West

New 10 Ram

Iron Steel

Sidi Naamane

Ain Essebt

El Affroun

Oued Athmania

El Aouinet

Ain M'lila

Saraktash-Tyaga

Chelyabinsk

Aprel'skaya

Zelenoborsk

Smelovskaya

Kaisatskaya

Leipalingis

Šalčininkai

Didžiasalis

Tsirguliina

Enniskillen

Bicker Fenn

Cruach Mhor

Glens of Foundland

Quixwood

Arecleoch

West Boldon

Eaton Socon

Botley Wood

East Caydon

Trawsfynydd

Magherafelt

Coolkeeragh

Castlereagh
Stella West

West Burton

Glendoe

Shuakhevi

Borçka

Kadıncık-2 HES

OMV Samsun

Zekeriyaköy

Tirebolu N.

Las Conchas

Puerto Real

Minglanilla

Brazatortas Santa Ponsa

Alcores

F. Muestras

Tres
Cantos

Fuendetodos

Escombreras

Sta. Marina

Los Vientos

Valldurgent

Villalbilla

Montearenas

Tordesillas
Villalcampo

Plasencia

Cañuelo

Puentenuevo

Puertollano

Saucelle I

R. Remolina

S. Martinho

Riba de Ave

Carrapatelo

Simonshaven

Fiume Santo

Pietraffita

Brindisi P.

Porto Tolle

Malcontenta

Castelnuovo

Campochiesa

Vado

Corraclassy

Tawnaghmore

Ardnacrusha

Szombathely
Martonvásár

Felsőzsolca

Sándorfalva

Dunaújváros

Albertfalva

Argyroupoli

S. Bissorte

Les Espiers

St. Laurent

Valdivienne

Houdreville

Ablaincourt

La ChausséeLes Arpents

Champagnole

Champagnier

Lingostiere

L'Escaillon

Beauchastel

Mouissonnes

Rassuen

Montpellier

St. Cesaire

Le Chastang

St. Vincent
La Gaudiere

Le Chaffard

L'Orangerie

Les Quintes

La Corbiere

Les Jumeaux

St. Florent

Recouvrance

Rance-poste

Belle-Epine

Pontchateau

St. Nazaire

Penly Poste

St. Laurent

Flamanville

Beli Manastir

Ernestinovo

Sarajevo 20

Herdersbrug

Massenhoven

Riedersbach

Zell/Ziller

Kops I+II

Amvrosiivka

MykhailivkaDonbaska

Lysychanska

Ferosplavna

Kyivska HPP

Novovolynsk

Kalysh CHPP

Tr. Severin

Piteşti Sud

Tulcea Vest

Gheorgheni

Tr.Măgurele

Blagoevgrad

Mogilev 330

Mogilev 220

Zhlobin 330

Beloruskaja

Ivatsevichi

Harsprånget

Poselkovaya

Ilovaiskaya

Krasnyy Yar

Bobyl'skaya

Tsentrolit

Rostovskaya

Tyagovaya-1

Chernyy Yar

Primorskaya

Cheremisino

Tveritskaya

Aleksandrov

Monchegorsk

Obozerskaya

Udmurtskaya

Kalininskaja

Poshekhon'e

Tambovskaya

Frolovskaya

Krylovskaya

Vostochnaya

Makhachkala

Blagodarnaya

Pridonskaya

Vyborgskaya

Roslavl

Kaluzhskaja

Severnaya-330

Toruń Elana

Moszczenica

Świebodzice

Porąbka Żar

Sunndalsøra

Kruonio HAE

Rīgas TEC 2

Rīgas TEC 1

Pļaviņu HES

Hamburg-
Süd

Markersbach

Jänschwalde

Wilmersdorf

Lüdershagen

Dresden-Süd

Niederwiesa

Remptendorf

Wolmirstedt
Algermissen

Förderstedt

Raitersaich

Brunsbüttel

Ganderkesee

Bergshausen

Gießen/Nord

Oberbachern

Weißenthurm

Keljonlahti

Seitenoikea

Pirttikoski

Taivalkoski

Ossauskoski

Asnæsværket

DětmaroviceH. Životice

Shkhem

Bagdad West

Irbil North

Domiat West

B.Suef East

Si Mustapha

Tissemsilt
Ain Djasser

Touggourt 2

Berrouaghia

Ain Oussera

A.E. Ain

Akbulakskaya

Ufa-Yuzhnaya

Travyanskaya

Kamskaya HPP

Orskaya CHPP-1

Kantemirovka

Novozybkov-1

Svetilovichi

Ostrovu
Mare

Lairg Achany

Hadyard Hill

Kinlochleven

Norwich
Main

Burwell Main

Grimsby West

Blackhillock

Macclesfield

Bishops Wood

Lister Drive

Ballylumford

Alverdiscott

High Marnham

Cardiff East

Deriner

Gökçedağ RES

Adiguzel HES

Yuntdagi RES

Bandirma RES

Altek Alarko

Derbent HES

Köse

Kargı HES

RWE Denizli
DGKCS

Kırıkkale DGKÇS

Daran-1-2 HES

Cengiz Enerji

Krakkızı HES

Atatürk HES

Cas Tresorer

F. de Veleta

VillaviciosaC.N.
Almaraz

Las Mazorras

Montetorrero

C.T.
Escucha

Alto Lindoso

El Emperador

Alto Mira

Sines

V.das Furnas

Vierverlaten

Brindisi /N.

Brindisi /S.

Montecorvino

S. Valentino

Misterbianco

Lacchiarella

S. Colombano

Codrongianus

Great Island

Ag.Dimitrios

Platanovrisi

Ag. Stefanos

Thessaloniki

Ag. Georgios

Linoperamata

N. Plastiras

Salles Curan

Val de sevre

Cruas-Meysse

Les Ayvelles

Villechetive

Laneuveville

Les attaques

Soissons N.D

Mery / Seine

Villemandeur

Rougemontier

Boscherville

Les Aqueducs

La Dronniere

Plaine-Haute

Poteau-Rouge

Serre-Poncon

Jamiolle

Bakhchysarai

Chornomorska
(Chernomorskaya)

Novodonbaska

Luhanska
TPP

Zmyivska TPP

Khmelnytska

Bohorodchany

Dobroslavska

Kanivska HPP

Burshtyn TPP

Craiova Nord

Focşani Vest

CERS Moldova

Stara
Zagora

Boychinovtsi

Mikashevichi

Järpströmmen

Podunajské
Biskupice

Davydovskaya

Gorodskaya 2

Pikalevskaya

Tomylovskaya

RP Sechenovo

Frunzenskaya

Ust'-Labinsk

Nevinnomyssk

Vladimirovka

Barrikadnaya

Kotel'nikovo

Belozerskaya

Vologodskaya

Saratovskaya

Bugul'ma

Arzamasskaya

Kutlu Bukash

SatarovskayaStaryy Oskol

Gatchinskaya

Petrozavodsk

Ondskaya HPP-4

Kurskaya NPP

Azoty Tarnów

Pasikurowice

Stalowa Wola

Kristiansand

Varangerbotn

Ignalina

Stendal West

Mechlenreuth

Hamburg-Ost

Kriegenbrunn

Herbertingen

Niederlangen

BischofsheimNiederhausen

Niederstedem

Leitzachwerk

Philippsburg

Landesbergen

Naistenlahti

Martinlaakso

Petäjäskoski

Valajaskoski

Landerupgård

Ensted

Hradec
Západ

Sidi Mansour

Bir M'cherga

Bagdad North

Tebbin
South

New Ismailia

Maghaga West

East Qantara

Bourdj Bou
Arréridj

Orenburgskaya

Kargalinskaya

Beloretsk-220

Vladimirskaya

Privalovskaya

Permskaya TPP

Krasnaya Gora

Starokazachye

Indian Queens

Stevens Croft

Peterborough

Tummel Bridge

Mossford

Bradford West
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Hannahstown

Swansea
North

Hinkley Point

Kemerköy

Balikesir 2

Bandirma
DGKCS

Las Arroyadas

P.E.
Sil-Meda

Sider.
Balboa

La Farga

Compostilla I

Pinar del Rey

J.M. de
Oriol

Portodemouros

M. Cavaleiros

P.D. Speranza

Porto Corsini

Civitavecchia

Coomagearlahy

Carrigadrohid

Turlough Hill

Pont-La-Ville

Terres-Noires

Montcroisette

Sarreguemines

La Picocherie

Les Brevieres

Pied-de-Borne

L' Hospitalet

La Merlatiere

La Farradiere

Bosanski Brod

Südburgenland

Innerfragrant
Außerfragrant

Primorska-750

Tashlyk HPSPP

Kakhovska GPP

Zuivska TPP-2

Pravoberezhna

Zaporizka TPP

Zaporizka NPP

Zaporizka

Kyivska HPSPP

Cherkaska TPP

Chornobyl NPP

Lviv Zakhidna

Rivnenska NPP

Trypilska TPP

Kakhovska HPP

Câmpia Turzii

Medigidia Sud

Cluj Floreşti

Bucureşti Sud

Maritsa
Iztok

Dhekelia P.S.

Astakhovskaya

Alyuminievaya

Orositel'naya

Sernovodskaya

Novootradnaya

Sorochinskaya

Peschanokopskaya
Starominskaya

Kirillovskaya

Yablonovskaya

Tsentral'naya

Eletskaya-220

Novobryanskaya

Yaroslavskaya

Novgorodskaya

Michurinskaya

Ul'yanovskaya

Steklovolokno

Semjonovskaya

Zainskaya TPP

Vladimirskaya

Veshenskaya-2

Balashovskaya

Tsentral'naya

Kol'skaya NPP

Starorusskaya

Piła
Krzewina

Olsztyn Mątki

Kielce Piaski

Gdańsk Błonie

Freiberg/Nord

Iven
Siedenbrünzow

Hannover
West

Paderborn-
Süd

Sandershausen

Obermooweiler

Oberjettingen

Westerkappeln

Werne-Stockum

Aschaffenburg

Wilhelmshaven

Vanttauskoski

Iru

Esbjergværket

Tishreen

Gwarsha

Suwemeh

Pt. Said East

Zribet
Hamed

Novotroitskaya

Krasnotur'insk
Serovskaya TPP

Troitskaya TPP

Constanţa
Nord

Sellafield CHP

Beinn an Tuirc

Tummel

Patford Bridge

Spalding North

Great Yarmouth

Little Barford

Demirciler RES

Altınkaya

Banlieue-Ouest

Vva. Escuderos

Plana del Vent

Pobla
de Segur

Santa Engrácia

Ciudad
Rodrigo

Rueda
de Jalón

Compostilla II

Mesón do Vento

Torrearenillas

P.G. Rodriguez

Castelo
Branco

Merwerdekanaal

Frattamaggiore

Forli Oraziana

Atherinolakkos

Mt.-St. Martin
Le Long-

Trois Domaines

Penly Centrale

Croix-de- Metz
Neuves-
Maisons

Barquet
Pleyber

Myronivska
TPP

Slavyanska TPP

Stepova

Pershotravneva

Sumy pivnichna

Bilotserkivska

Dniprovska

Kryvorizka TPP

Calea Aradului

Bucureşti Vest

Gura lalomitei

Minskaja
TEC 5

Svetlogorskaja

Gomelskaja TEC

Mozirskaja TEC

Vasilikos P.S.

Veľké
Kapušany

Leningradskaya

Novomichurinsk

Lukoyanovskaya

Andreanovskaya

Surovikino-220

Levoberezhnaya

Mikhaylovskaya

Nizhnekamskaya

Komsomol'skaya

Ezminskaya HPP

Rybinskaya HPP

Kharovsk (t)

Mikhailovskaya

Kuybyshevskaya

Prokhladnaya-2

Kropotkin

Volzhskaya HPP

Medvezh'egorsk

Kaitakoski HPP-4

Yugo-Zapadnaya

Novosokol'niki

Kingiseppskaya

Velikoretskaya

Pskovskaya TPP

Leszno
Gronowo

Schwarze
Pumpe

Wolkramshausen

Neckarwestheim

Walchenseewerk

Stigsnæs

Vester Hassing

Dlouhé Stránĕ

Hajeb Layoun

Deir al
Zoor 2

Deir al
Zoor 1

Safi

Misurata

Sharm Elsheikh

6 October Ind.

El Bayadh

Yayvinskaya TPP

Pechorskaya TPP

Reftinskaya TPP

Pervoural'skaya

Magnitogorskaya

Greater Gabbard

Valdecaballeros

Sobral da Serra

Castelo de Bode

Termoli Energia

Pieve
Albignola

Les Renardières

Onet-Le Chateau

Claire-Fontaine

Portet
St.Simon

Kakhovska

Kurakhivska TPP

Vuglegirska
TPP

Zakhidnokrymska
(Zapadno-Krymskaya)

Khmelnytska NPP

Ivano-Frankivsk

Ladyzhynska TPP

AES Maritsa
Iztok 1

Maritsa Iztok 2

Maritsa Iztok 3

Zelvenskaja

Baranovichi

PVE Liptovská Mara

Rimavská
Sobota

Sochinskaya TPP

Kamennogorskaya

Cheremshanskaya

Vitaminkombinat

Novokashirskaya

Uglichskaya HPP

DS Pervomayskiy

Smolenskaya TPP

Votkinskaya HPP

Ryazanskaya TPP

Zagorskaya PSPP

Zelenodol'skaya

Nizhegorodskaya

Cherepovetskaya

Bryukhovetskaya

Putkinskaya HPP-9

Knyazhegubskaya

Smolenskaya NPP

Włocławek
Azoty

Poznań
Południe

Klostermansfeld

Grafenrheinfeld

Cloppenburg Ost

Studstrupværket

Hadjret Ennouss

Beloyarskaya NPP

Iriklinskaya TPP

Kilmarnock South

Canterbury

Adapazarı-1-DGKÇS

Adapazarı

Puebla de
Guzman

Alcocero
de Mola

Lastras
del Pozo

Medina
del Campo

Venta de la Ines

Arroyo del Valle

Torvaldaliga Sud

Ravenna

Cathaleen's Fall

SIavonski
Brod 2

Oberstufe

Pivdennodonbaska

Bilytska

Dniprovska
Dobrotvirska
TPP

Lukomlskaja
GRES

Spišská
Nová Ves

Saint-Petersburg

Elista Severnaya

Chirkeyskaya HPP

Galich (Rayonnaya)

Petrozavodskmash

Vyatskie Polyany

Konakovskaya TPP

Krasnoarmeyskaya

Kostromskaya AES

Kostromskaya TPP

Balakovskaya NPP
Saratovskaya HPP

Goryachiy
Klyuch

Irganayskaya HPP

Kubanskaya HPP-4

Kubanskaya HPP-2

Zheleznogorskaya

Kalininskaja NPP

Huta Częstochowa

Krosno
Iskrzynia

Bydgoszcz
Zachód

Putlitz

Eisenhüttenstadt

Brandenburg
West

Großschwab-
hausen

Mornaguia

Ufimskaya CHPP-2

Karmanovskaya TPP

Puerto de la Cruz

Otero de
Herreros

Chiaramonte Gulfi

Ferrara
Focomorto

Torvaldaliga Nord

Bourg-les-Valence

Oberstufe

Hauptstufe

Dnistrovska HPSPP

Prydniprovska
TPP

Prometei

Zakhidnoukrainska

Kremenchutska HPP

Chernigivska CHPP

Porţile de Fier 2
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Tidjelabine

Hamma

Ghardaia 3

Ghardaia  2

Nezla

Gassi Toui

Hassi Berkine

Zentan S.

Robbana

Labreg

Jijel

Ramdane
Djamel

Skikda

Cheria

Hammamet

S.N.C.F.T.

Bir GNM

Agelat

Zawla

Al James

Tripoli West
Tripoli South

Mealeeta

Al Kuhms

Misurata East

Gerian

Berga

Zwitina

Bengazi North Maraj

X Road

Tubrak

Ras Sidir

Nabq South

New Karak

Modern Cement

Garyiah W.
Al Hrak

Cheick Meskeen

Al Musayfrah

Miarbah Salkhad

Jandar NW

Al Hasakah Al Bouab

Hasakeh

Al Hawl

Tel Hamis

Ash Shaddadi

Dwear

Zurndorf

Korneuburg

Greuth

Ludrio

Luengos

Penagos

Magaña

Abadiano

Ormaeztegui

Zamudio
Basauri

Acebizk

Alonsotegui

Babcok

Nervacero

Sidenor

Mondragon

Ortuella

Aristrain

P. Central

Sheringham Shoal

Walney I

Plat

Thornton bank

Kuolajärvi

Isokangas

AluminioEirís

Quereño
Santiago

Poza de
la Sal

Cabezo de
San Roque

Jalón

Lanzas
Agudas

Trevago

C.V.

La Torrecilla

E.T.

Vallecas

E.T. Fuencarral

Majadahonda

V. Arcipestre

Prado Santo Lucero

C. Fregacedos

La Fortuna
Leganes

Fuenlabrada
Buenavista

P. IngenierosAguacate
Pradolongo

Poligono C

V. Batan
Norte

Azca
Hortaleza

SanchinarroMirasierra

Getafe
Retamar

Canillejas
Simancas

C. de las
NacionesCoto

Prosperidad
M.Becerra

La Estrella
PalafoxMazarredo

Melancolicos

Pte Princesa

Arganzuela

Mediodia C. de la Plata

Arenas de San Juan

Can Barba

Sant Fost

Riera de Caldes

Bräcke

Mörttjärnberget

Nordiåsen

Östansjö

Zelengrad

Velika
Glava

Voštane

Grude

Vrgorac

Vol'a

Kilingi-Nomme

Ashta

Titan
F. Kruje

Bele

Moglice

Banje Kokel

Babice

V.N. Famalicão

Großgartach

Marszewo

Gdańsk
Przyjaźń

Pelplin

Żydowo
Kierzkowo

Korsze

Pomorzany

Iłża II

Perelle Les Mollettes
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Darcey

Perrache

Saint Cyr
en Val

La Justice
Morihan

09

Lip

AKSA
Göynük

Makine OSB

Aksa

Tufanbeyli TES

Atakaş

Viranşehir-2

Šyša

Lairg Camster

Burn of Whilk

Gordonbush

Boulfruich

Novar

Grudie Bridge

Boyndie

Rothes I

Berry Burn

Paul's Hill
Dummuies

Markinch

Coylton
Assel Valley

Kilgalioch

West of Duddon Sands

Humber GatewayHedon

Taman

Vladimirskaya
CHPP-2

Naytopovichi

Podilska

Verampio

Chignolo
Po

Udine O.

Udine S.

Aliano

Avellino Bisaccia

Maida

Villafranca
Scilla

Ittiri

King’s Lynn

Barry

Westermost Rough

Kolacem

Mount Lucas

Lisheen

Kill Hill
Athea

Gerlos II

GDK II Mellach

Altentreptow/Süd

Putlitz/Süd

Parchim/Süd

Heinersdorf

Gransee

Jessen/Nord

Gramanet

Begues Can Jardi

Rubi

Viladecans
Garraf

Bellissens Tarragona

Castellet
Puigpelat

M. Figueras

Barcelona area
L'Hospitalet

Santa Coloma

Anoia

Pujalt

Arganda

T. Velasco

C.Deportiva

El Pilar

Parla

Pinto

Pinto Ayuden

Hornillo

Torrijos

Ebora

Talavera

AnoverLos Pradillos
Villares del Saz

Belichón

Anchuelo

Bolarque II

J. Cabrera

Józsa

Griffin

Robin Rigg

Wilton

17

Eschen

Feldkirch

Mostaganem

Bir Ghbalou

Hassi Ameur
Oued Sly

Akbou 400

Sidi Okba
Oglet Ouled
Mahboud

Laghouat
400

As Suknah

Gabes SudKebili

Tozeur

M'Dhila
Metlaoui

Feriana

Midoun

Boulaaba

Kasserine Nord
Sufetula

Sidi Bouzid

El Bibane

Kasserine Sud

Thyna

El Jem
Ksour Essef

Monastir

M'Saken II

Akouda

Ennfidha

M. Borguiba

Qued
Barbara

Nebeur

Sidi Salem

Zriba

Esquebas

Puentelarra

Assegador

El Campo

Casaquemada

Ibiza

Mahon

Mercadal

Dragonera

Stanari

Pisco

Moimenta

Bergeforsen

Krokströmmen

Trängslet

Älvkarleby

Trollhättan

Ryaverket

Öresundsverket

Linköping

Händelöverket

Åbyverket

Värtaverket

Uppsala

Loviseholm

Harrsele

Högnäs

Kvistforsen

Gallejaur

Bastusel

Djuptjärn

Akkats

Porsi

Laxede

Peshqesh

Bergrheinfeld
West

Ohlensehlen

Süderdonn

Walheim

Schwörstadt

Wikinger

Arkona-Becken
Südost

Abegondo

Beariz

Atios

Benicull

Sancho Llop

Berja

Los Barrios

Ceuta

Alcobendas

San Fernando

Torremendo

Saladas
Santa Paula

Torrevieja

Cala'n
Bosch

Cherepovetskaya TPP

TPP 3

Obninskaya

Dorogobuzhskaya
CHPP

Buturlinovka

Astrakhanskaya
CCPP-235

Bol'shoy Tsaryn

Ilyenco

Rayonnaya

Novogor'kovskaya CHPP

Preobrazhenskaya

Zelenogorskaya

Yuzhno-Ural'skaya TPP-2

Sütlüce

Karaburun RES

Çeşme RES Efe JES

Seyitömer-B

Kozbükü HES

Yeni Tortum

Ogorje

Livadi

Andros

Syros

Mykonos

Paros

Perkáta

Ain Fatah

Ain Fatah 2

Ain El Kerma

Petit Lac
Oran
West

El Yasmine 2

El Maleh

Ain Temouchent 3

Sidi Bel Abes

Bouhnifia 2

Messerghine
Kahrama

Marsat

Laghouat 3

El Assafia

SPP1

Ghardaia

Ouargla 2

Said Otba

Inj El HadjiraEl Hadjira

Temacine

El Oued 2

Touggourt 400
El Oued 400

Nakhla

Reguiba

Debila

Taleb Larbi

Oumache

M'Ghaier

Tolga 400

El Ghrous

O Djellal

Biskra 2
Chetma

El Hadjeb Negrine

Tazoult
Kais

Koudiet
Eddraouch

Bouguentas

Boutheldja

El Hadjar
Kherraza

Berrahal

Guelma

Souk Ahras 2

Souk Ahras

Nador

PB 2

PB 1

El Milia
Bellara

Ain Smara

Ibn Ziad

Didouche
Mourad

Inj Didouche
Mourad

Batna
Ouest

Bir E Arch

Injecteur
El Eulma

Bougaa

Sidi M'Barek

Setif

Guellal

Ain Arnat
Rabta

Bejaia Kaous
Fréha

Draa Ben
Kedda

Ras Djinet

Bouira

Sour El Gohzlane
El M'Hir

Ouled
Derradj N'Gaous

Rouiba
H'Raoua

El Harrach 2

Arbaa 400

Kouba
Inj. Alger Port

Tafourah 2
Inj. Ben Aknoun

Ain Benian 2
Dely Brahim 2

O. Fayet

Nygard

Htatba
Cherchell

Djelida
Meftah

Boufarik

Khraicia
Sud

Bab Ezzouar 2

Mahalma

Beni Mered

Chlef 2

Chlef 400

El Attaf

Boughezoul
Ain Oussera

400

K'Sar Chellala

Banie

Korytnica

Krobia

Osieki

A. Dumont

Awirs

Asnières-sur-Nouère

Mondion

Brains

11

Constantin

Balma

Clerac

Santa Llogaia

Baixas
Mas Bruno
Le Soler

Pezilla-la-
Rivière

Cami de Vilanova

Auvere EJ

Baczyna

Sarraltroff

Tivernon Saintois

Vieux Port

Conception Belle de Mai

La Guerache

Terres Noires

Les Galoreaux

Rom

Włocławek CHP

Maghtab

Chortombay Atyrau

Semiglaviy
Mar

Iffezheim

İçdaş Biga

Marsat Poste

Cestas

GKN 2

Rilland

Médea

Kamysh-BurunKafa

Dettingen

EMO34

Bystričany

TEKO

Kerepes

Ballyvouskill

Woodhouse

Ballynahulla

Trien
Knockanure

Cashla

Sliabh Bawn

Golagh

Strepeikiai

Kreivėnai

Geišiai

Šiauduva

Didšiliai

Sūdėnai

Kunigiškiai

Panevėžio E

Mūša
Kabaldikai

Kiisa

Peittoo

Metsälä

Torkkola

Santavuori

Mustilankangas

Tohkoja

Sarvankangas

Kivivaara Peuravaara

Myllykangas

Simo

Reißeck II

Seixal

Pego

Fundão

Beira Interior

Toulouse Centre
Miollles

Roquerousse

La Duranne
Aix Mouret

Pont Trinquat

Laveyrune

Lanau

Etoile / Rhone

Firminy

Le Grand-
Mas

Joux-La-Ville

Blenod

10

Limeux

Bleriot

Le Pertre

Orvault

Bastogne

Nemo
Gezelle

Van Maerlant

Borssele 1-4

Lillo

Borssele 30

Krimpen

Maastroom
Rijnmond

Maasvlakte

Centrale
Rotterdam Eurogen

ROCA

Luchterduinen

Hollandse kust Noord

Egmond
aan Zee

Hemweg 8 & 9
Diemen

Maxima Centrale

Fryslan

Magnum

Delfzijl Zuid

Claus A
Meerhout

Mitte

Niedervieland

Frankfurt-Nord

Lubiechnia
Wielka

Łańcut

Resko 2

Lubartów

Orłowo

Brugherio

S. Massenza
Borgo
Valsugana

Ala

Colà

Sondrio

Dolo

Villeneuve

Quart Chatillon

Salakovac

BG 8
NIS

Čibuk 1

Drmno

HIP 2

Sveta Petka

Spilje Bogdanci

Bistrica

Alarko Kırklareli

Delta
Delta TES

Sedko DGKÇS
Hamitabat

Zorlu Enerji

Aşağı Sevindikli
Modern

Çerkezköy OSB
Tekirdağ Marmara

Ereğlisi

Can

Aşağı Sevindikli DGKÇS

Balabanlı RES

Çorlu
Enkron

Kaptançelik

Çebi

Çağlayan

Kavaklı GIS

H.Köy 1

1 İst.DG.-A
2 Esenyurt
3 Ist.DG.F.Oil-B
4 Ist.DG.-F.Oil-B
5 Ambarli-B
6 Ambarli-C
7 Yenisbosna
8 Ambarli-A
9 Ambarli Fuel

Gür DGKÇS

2

3
4 6

7
8 9

İstanbul
Çatalca RES

Kirazlıdere

Ataşehir

Kartal

Gemlik

Entek
Adapazari 1

Adapazarı-2-DGKÇS
Çolakoğlu TES

Çolakoğlu

Edincik RES

1 2
34

5

6
8 9

1 Diler Çelik
2 Yeni DGKÇS
3 Çolakoglu Ova
4 Nuh En.
5 Yeni Elektrik
6 Tüpras
7 Enka Gebze
8 Kentsa
9 Kocaeli

Kentsa

Bursa Doğu
Harmanlık RES

Bursa Sanayi

Bursa
Demirtas

Ulubat HES

Balikesir RES

Çorlu 2

Bandirma 2
DGKCS

Lapseki İçdaş Çelik
İçdaş Bekirli TES

Çan-2-TES
18 Mart Çan TES

İntepe Anemon
RES

Koru RES

Soma (Bilgin) RES
Soma RES

Bergama RES

Kınık TES
Soma Kolin

İzmir HV.

AliağaTüpraş

Sayalar RES
Manisa OSB

Sanko JESMorsan Akgedik DGKÇS

Karaburun HV.
Izmir

Çeşme Havza

Çiğli Ataer

Mazı-1
RES

Işıklar

Kemalpaşa
Ataer

Çeşme RES

Zeytineli RES

TirendaUzundere

Germencik Ales TES
Kiper JES

Pamukören JES

Jeoden
Acarsoy

Honaz DGKCS
Gök JES

Denizli-4

Adıgüzel HES

Yatağan TES

Yeniköy

Kemerköy TES

Çine DGKÇS

Dalaman Akköprü HES

Eşen-2 HES

Dinar RES

Kovada-2 HES

Serbest Bölge

Aksa Antalya

Eti Alüminyum

Manavgat

Oymapınar HES

Komet

Komet DGKÇS

Mut RES Kayraktepe HES

Ermenek
Kayraktepe

Ermenek HES
Gezende HES

Akkuyu NGS

Yumurtalık

Mersin

Ereğli

Diler
Sedef-1-2 TES

Ayas TES

01
02

0410

11
03

0509

Sanko TES 08 06
07

İsdemir TES

Seyhan-1-2 HES

Mengen HES

Mentaş HES
Toros HES

Kayaş
Bendi HES

Göktaş HES

Aslantaş HES

Hsanbeyli RES

Yahyalı RES

Çamlıca-1 HES

Polateli

Kılavuzlu HES

Kahramanmaraş

Şehitkamil OSB

Atlas TES

İskenderun-2 Sebenoba
RES
Atlas TES

İskenderun

Ziyaret (Türbe) RES
01 Hunut TES
02 Bezci TES
03 Isken Sügozü TES
04 Ayas TES
05 Erzin
06 Selenat TES
07 Erzin DGKÇS
08 Ada TES
09 Sugözü TES
10 Bezci TES
11 Hunutlu TES

Karkamış HES

Atatürk Şanlıurfa HES

Sarıgüzel HES

Hacınınoğlu HES

Geçici Birecik

Suriye (Halep)

Yamanlı-2 HES

Tufanbeyli

Elbistan-B (Çobanbeyli)

Aksu RES

Elbistan-A (TES)

Yamula HES

Sancak Enerji Yahyalı RES

Kayseri Kap

Şanlıurfa OSB

Karakaya HES

Karakaya

Mardin DGKÇS

Taha

Dicle HES

Pembelik HES

Keban-2

Keban-1

Ilisu Sant
Cizre Silopi TES

Şırnak

Seyrantepe HES
Beyhan-2 HES Beyhan-1 HES

Siirt
Çetin

Pervari

Pervari HV.

Keskin

Çukurca HES
Doğanlı-3

Çukurca

Hakkari
Aşağı Kaleköy HES

Yukarı Kaleköy

Yukarı Kaleköy HES

Karakoçan

Özlüce HES

Beyhan-2

Bağıştaş-1 HES
Bağıştaş

Gökçekaya

Bağlum

Kayaş

Kapulukaya HES

İç Anadolu

Kırıkkale

Gökçekaya HES

Sarıyar Hasan
Polatkan HES Çayırhan

Tunçbilek
Domaniç

Tutes B Tunçbilek-A-B TES

Seyitömer-A

Polat TES

Eskişehir-2Eskişehir-3

Köroğlu ve Kotanlı HES

Alpaslan-2

Kayabeyi ve Akıncı HES

Uzundere-1 HES

Deriner HES

Kalkandere

Arkun HES

Yusufeli

Tortum HES

Erikli-Akocak HES

Aslancık HES

Burçak-1-2 HES
Altınordu

Karıca ve Darıca HES

Reşadiye
Tepekışla HES

Köklüce HES

Altınkaya HES

Obruk HES

Boyabat HES

Boyabat

Cengiz DGKÇS OMV DGKÇS (Samsun)

Hasan Uğurlu

Reşadiye HES

Koyulhisar HES

Tirebolu HES
Akköy-2 HES

Yusufeli HES

Alpaslan-2 HES

Zyzoun PP

Tishreen Hyd.

Thawra

Baath Power Plant / Sub

Swedieh

Amude

Risha generation

Risha

Ruwished

Safawi

Azraq

Broadcasting

Sabha
Matraq

Irbid East

Waqas

Hasheimya

Ishtafina

Amman West MwakarSahab

South Madaba

Abdali
IPP3

Subeihi

Dulail

Queen Alia Int. Airport

Salt

Fuhies

Qatraneh Generation

El Hasa
Tafila City Zenel

Kospo Tafila

El Fujeij

Ma'an
King Hussein
Univers

Aqaba Industrial Est

Ma'an
Development Shedia

Disi

Quwira

Rashadiya

Aqaba

Aqaba GenerationTaba South West

Salfit

Cem Minya

Elwahat Elbahareya

Suez Golf

Lanuf

Ghannouch 2

Gafsa Skhira

TaparuraSidi Slah

Kairouan
M'Saken

Sahoul

C. Ennfidha

Gobaa
Borj

SOTACIB

Djebel Onk

My. Youssef

Bouguedra

C.T. Safi

Chanem
S. Messoud

S. Othmane

Sehoul

Kenitra

M. Steel Acier

M. Steel La Minoir
U. Acier

Lyd. Baayoune

CTM

Shoreham

Canterbury North

1819

20

Gunfleet Sands II

Gunfleet Sands I

Scroby Sands

Sutton Bridge

Oldbury

Bustleholm

Inner DowsingStoke Bardolph

Cottam

Saltend South
Kirkby

Burbo Bank

Chesterfield

Aldwarke

15

16

GB (2)

01 Earlstoun
02 Glenlee
03 Carsfad
04 Kendoon
05 Dalswinton
06 Galawhistle
07 Calder Water
08 Andershaw
09 Black Law Extension
10 Fallago Rig
11 Toddleburn
12 Fallago
13 Pogbie
14 Dun Law Extension
15 Keiths Hill
16 Shrubhill
17 Currie

Barrow

Teesside
Tod Point

Ewe Hill

Clyde North
Clyde South

Glenchamber
Airies

Glen App Arecleoch

Mark Hill

Long Park

Deucheran Hill
16

Smeaton

17

Portobelllo

Kaimes

Gorgie

Earlsburn
Denny

18
1920

2122 2324

Sneddon Law
25

2627 29

32

3028 Wishaw

33

3431

18 Longannet
19 Grangemouth
20 Bonnybridge
21 Easterhouse
22 Glasgow
23 Giffnock
24 Neilston
25 Busby
26 Whitelee
27 East Kilbride South
28 West Browncastle
29 Strathaven
30 Wishaw
31 Newarthill
32 Clydes Mill
33 Harburn Head
34 Tormywheel

Nant
Clachan

Ardkinglas

Inverarnan

Lochay

Persley

Edintore

Rothes II

Dunmaglass

Farr

Corriegarth

Foyers

Invergarry
Ceannacroc

Beinn Tharsuinn

Baillie & Bernaheig

Elevatorna
(Elevatornaya)

Leningradskaya NPP

Koporskaya

Tsementnaya

Beloberezhskaya

Terbuny

T-20

NPS-8

Afipskaya
Zelenchukskaya PSHPP

Pochinkovskaya 1.2

Svoboda

Gvardeyskaya

Amet

Rüthi

Châtelard

Herslev

Gørløse

Avedøreværket

Kyndbyværket

Namskogan

Strinda

Klæbu
Surna

Vågåmo

Ørsta

Ålfoten

Moskog

Facaeni

Oradea Sud

Iaşi 1

Iaşi 2

Fang

Ara

El'ad

Mesillat Zillon Jericho
Mevo Betar

Nehusha
Gan Yavne

Bet Oama

Rehab generation

Paveletskaya

Stepnaya

Ural'skaya

Usinskaya

Ponte de Lima

Hovegård

Turkey (1)

Turkey (2)

Turkey (3)

Gemini

Mostar 4

Whitebank
Moneypoint

Galp

Sevem Power

Rhyl Flats North
Hoyle

MeyGen

Kilbraur

Corby

Szigetcsép

Gjorica

FIZ

Patraix

Monforte del Cid

Murcia

Krnovo

Čevo

Nikšić

Perucica

Možura

Ohrid

Chandoline

Pian Scairolo

Kreminska

Azovska

HBK

Alcoutim

Ourika!

Ourique

Stalldorf

Deliceto

Feurs

Mur-de-Bretagne

Ref. Sines

THR

Bakki

Kolsvik

Trofors

Bardufoss

Notia Rodos

Ådal

Ringerike

Follo

Flesaker

Tegneby

Tveiten

Grenland Porsgrund

Bamble

Targoviste

Lindås

Åfjord

Snilldal

Al Thelat

Hassan II

UPC

El Mansour

Imfout

Sidi Said Maachou
Daourat

Třebovice

Teglstrupgård

Flintshire Bri.

Amman North

Başkale

Vernéřov

Downstream

Downstream

Downstream

Lacu Sărat

Downstream

Zugdidi

Kasleti 2 HPP

Nenskra

Nenskra HPP

Khobi 1,2 HPP

Svaneti HPP

Jonouli 2 HPP

Kasleti 1 HPP

Vardnili 1-4 HPP
Menji

Mestlachala 1,2 HPP

Kheledula 3 HPP

Tskhenis HPP

Sakdari 1

Sakdari 2
Lajanuri
1,2,3 HPP

Lajanuri Racha HPP

Tskils Cascade Shaori HPP

Namakhvani HPP

Tskaltubo

Dzevrula HPP

K'Ut'Aisi

Gumati 1,2 HPP

Rioni HPP

Jvari

Khorga Vartsikhe's HPP

Kintrisha HPP

Batumi

Koromkhed HPP

Shuakhevi HPP

Kirnati HPPMachakhela HPP
Atshesi HPP

Akvareta HPP

Skhalta HPP

Gurla 1 HPP Gurla 2 HPP

Gurla 3 HPP
Zoti HPP

Kakhareti HPP

Tsablari HPP

Akhaltsikhe

D. Zestaponi

Pero Khasturi

Akhaldaba HPP
Chitakhevi HPP

Mtkvari HPP

Paravani HPP

Akhalkalaki
Ninotsminda

Gori WPP

Gori

Khelvachauri HPP

Khrami 1 HPP

Khrami 2 HPP

Khrami 3 HPP
Sadakhlo

Ashotski
Alaverdi

Lalvari

Samukhi

Agstapa

Dzegvi HPP

Metekhi HPP
Lisi

Ortashala HPP

Marneuli

Teleti

Tbilisi HPP

Gardabani 1,2 CCGT
Gardabani

Gardabani CFPP

RustaviNorio
Tetrikhevi HPPGldani

Zahesi HPP
Ksani

Satskhenisi HPP
Gurjaani

Alazani HPP
Kakhetis HPPs

Telavi

Akhmeta HPP

Paldo HPPZhinvali
Zhinvali HPP

Udzilauri HPP
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The map is a comprehensive illustration of the interconnected networks, it shows existing elements and those under construc-
tion: power plants, converters, substations and high-voltage cables/lines with towers designed for voltages of a) 220 kV and
higher b) 110 kV to 150 kV in the areas of Cyprus, Denmark, Iceland, Israel/PA and Norway and c) 110 kV to 150 kV if these
lines cross national frontiers and are operated by TSOs. If the operation voltage differs from that indicated by the colour, this
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Figure 8  Transmission network interconnections with bordering countries of BiH 

Source: (ENTSO-E, 2023).
Disclaimer:  This map is provided for illustration purposes only. Boundaries and names shown on this map do not imply the expression 

of any opinion on the part of IRENA concerning the status of any region, country, territory, city or area or of its authorities, 
or concerning the delimitation of frontiers or boundaries.
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Current developments impacting renewable energy

BiH does not have a publicly available integrated resource plan, aligned with its national climate objectives.30 

An updated compilation of the current project pipelines is equally not available. The closest such guidance 

document is the Preliminary Long-Term Generation Investment Plan (2023-2032)31 (SERC, 2022a), which 

is essentially based on a status quo regarding coal power, as presented below. The detailed tables are 

presented in Annex 2. 

Current projections (Annex 2) indicate a growing production over the period 2023-2032, from 

15 terawatt hours (TWh) to 17.8 TWh, with a share of thermal generation growing from 59% to 61.5% in 

2023. Based on projects either already connected to the grid or having received concession agreements,32 

the share of renewables reduces over time; the share of hydropower decreases by 2% over the period and 

wind and solar increases moderately from 4.6% to 5.8% over the period. 

Currently, BiH is self-sufficient and a net exporter of electricity. Its economy is stagnating and a growth in 

demand is not entirely foreseeable in the near term. The long-term investment plan (2023-32) foresees an 

annual increase in consumption of 0.4% to 1.8% up to 2032. 

The long-term investment plan foresees the decommissioning of several existing blocks of thermal power 

production, which are partly compensated by increased production by the remaining blocks. An additional 

2 736 GWh of coal are scheduled online by 2032 (TE Tuzla Block 7 and Toplana Zenica). Annex 2 presents 

the annual production per plant over period 2023-32.33 

By 2032, new hydropower capacity is also foreseen, producing a total of 446 GWh, new wind power for 

412 GWh, and new solar for 212 GWh. The share of renewable energy in the power production referenced 

at transmission level would amount to 38.5% in 2032, a decrease of 2.4% over the decade. 

In the plan, the share of variable renewable connected to the transmission level remains limited, at 5.8% of 

the generation. Therefore, to reach the NREAP objectives, the plan implies connecting renewable energy 

at distribution level,34 which is regulated at entity level. Under the current legislation, the renewable 

projects were in principle capped at 5 MW to 10 MW in scale, with potential exceptions for wind power (up 

to 30 MW). The revised legislation could include a revised ceiling of 50 MW for Republika Srpska and the 

Brčko District.

According to the long-term investment plan, the transmission lines are over-solicited. In order to limit the 

impact of variable renewable sources on the system operations, the ISO recommended capacity caps for 

variable renewables. Those caps were increased from 460 MW to 800 MW for wind and from 400 MW to 

825 MW for solar PV, based on frequency control parameters.

30  In the previous period, competent institutions prepared the first draft of the NECP. In June 2023 draft was submitted to the Energy 
Community Secretariat.

31  It is the recommendation from the ISO (NOSBiH) to the regulatory commission, which adopted it in February 2017.
32  Therefore not yet taking into account prospects which will be defined by the NECP.
33  This long-term plan is currently being revised as part of the NECP, with revised (lower) projections for coal. It already includes a 

scenario that demonstrates that the demand can be served without Tuzla block 7.
34  The NREAP (BiH, 2016), foresaw a 52.4% share of renewable for the electricity sector by 2030.
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On this basis, SERC passed a Decision on Approval of Maximum Capacity for the Integration of Variable 

Energy Sources to 840 MW for wind power, and 825 MW for PV power plants, which – in principle – 

would limit variable renewables to 1.7 GW at transmission level. This limit is currently not a barrier to the 

development of renewables, but potentially a safeguard allowing for new coal assets.35 

In practice, 1.7 GW of new renewable capacity would already mobilise sizeable investments to be made 

over the coming decade. To understand if this picture is realistic, one can refer to the long-term generation 

plan (SERC, 2022a) which lists potential renewable energy projects for a large pipeline of 2 133 MW of wind 

projects and 2 143 MW of solar projects. Yet the maturity and financial soundness of these projects has 

not been assessed, and interviewed stakeholders assessed it as being more of a “wish list” than a realistic 

investment plan. 

Currently, the attractiveness of the large-scale renewable energy market is limited for foreign investors, 

as the large-scale investments in renewable energy assets are essentially performed by the public utilities 

(see Utilities in chapter 2). A 48 MW wind park is operated by EP BiH in Podveležje. The investment is 

worth EUR 83 million and expected to produce 130 GWh annually (EBRD, 2020). In Republika Srpska, the 

power utility has submitted to the government the Trebinje 1 solar project, for a value of EUR 50 million 

(73 MW, 101.5 GWh annually). The company is also developing a project for a 48 MW wind farm Hrgud in 

eastern Herzegovina. 

Sizeable renewable energy projects came online from 2014 onward (Figure 9), initially with hydropower, 

and with solar and wind energy since 2018. In 2021, BiH installed 78.6 MW of renewable capacity, of which 

48 MW was wind, 21.6 MW solar and 8.99 MW hydropower (IRENA, 2022a). Although encouraging, the 

market is not yet established, and Figure 9 demonstrates strong interannual variations. 

35  Mention of this decision also appears in SERC (2022) although stakeholders mentioned it might not be in force as of 2023.
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Figure 9 Renewable capacity additions by source, 2010-2022  

Source: (IRENA, 2023b).
Note:  While renewable energy consisted primarily of hydropower until 2010, solar PV started being installed at scale from 2014 

onwards, and wind power from 2018 onwards.
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The private equity-funded IPP projects are developed at entity level. Unfortunately, market information is 

not available, and the project pipeline is unclear. At the level of the entities, a consolidated list of projects 

is not publicly available either, despite the requirement by mandate to monitor such projects. Some partial 

information includes:

• In the Federation, large wind projects and few large solar projects (>60 MW) are under development 

by utilities and private investors. EP HZHB is developing the Poklečani wind farm (130 MW). According 

to stakeholders, EP HZHB is developing a solar power plant EP HZHB 1 (150 MW).

• EP BiH is considering a wind farm in Vlašić for a capacity of 50 MW. According to stakeholders, EP 

BiH is also developing a wind power plant Bitovnja with an installed capacity of 90 MW. There are also 

more than 10 solar PV projects in preparation phase amounting from 8 MW to 45 MW that could result 

in 300 MW of additional capacity.

• In Republika Srpska (EP RS), several solar and wind farms are under development and planned to be 

connected to the transmission network. After the analyses and activities carried out, Elektorprivreda 

RS received concessions for the construction of two solar power plants with a total installed capacity of 

190 MW (SPP Trebinje 1 and SPP Trebinje 2), and further analyses are being made on the possibility of 

building a third solar power plant in Trebinje. One of the subsidiaries of the Elektorprivreda RS system, 

which has hydroelectric plants in Vrbas, received concessions for the construction of a solar power plant 

with an installed capacity of 9.26 MW. In the beginning of 2023, concessions were awarded to private 

investors in Nevesinje for the construction of seven solar power plants with a total installed capacity of 

500 MW. In addition, the government granted concessions for the construction of two solar power plants 

with a total installed capacity of 60 MW, also in the area of the municipality of Nevesinje. In addition to 

the above, due to the extremely high interest of investors, a concession for the construction of the Planik 

solar power plant with an installed capacity of 80 MW and the Planik wind power plant with an installed 

capacity of 39.6 MW in the area of the municipality of Bileća was awarded to the private investor; as well, 

a concession for the construction of a 10 MW solar power plant in the same area was also granted to the 

private company. Finally, in co-operation with KFW Bank, the preparation of the necessary documents 

for increasing the installed power of the wind power plant Hrgud from 48 MW to 60 MW is under way. 

In the federation, the parliament called for a ban on the construction of new small hydropower plants on 

the territory of the Federation of BiH – closing a market segment for private investors, and potentially 

redirecting investors to solar PV36 and biogas – currently on the rise.37 

• In Republika Srpska, electricity from biomass represents 2 MW overall. Two biogas plants representing 

1 036 megawatts electrical (MWe) are in operation on local farms and one (solid) biomass co-generation 

plant of 0.25 MWe is operating as the district heating plant of the city of Prijedor. Their electricity 

generation contributes less than 1 ktoe annually to the final energy consumption. There are several 

other co-generation biogas and biomass plants mentioned by Pfeiffer et al. (2019, 17), “within the 

husbandry sector, the meat and dairy industry and the wood processing industry”. 

36  Segment up to 10 kW to 23 kW in the Federation, where the tariff is the highest. Rooftop solar is not developed. See Chapter 3.
37  Data on the Republika Srpska not collected at this stage.
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3  RENEWABLE ENERGY  
POTENTIALS

3.1 BIOMASS

The biomass potential available for power generation is uncertain and varying within a large range 

(IRENA, 2017a) from 29 megawatts (MW) to 857 MW or 180 gigawatt hours (GWh) to 5 470 GWh per year 

(0.65 petajoules [PJ] to 19.7 PJ). A large part of the uncertainty is related to the solid biomass estimates, 

which can vary from zero to 813 MW, due to uncertainties on the current level of wood consumption and 

the availability of sustainable resources. For biogas, the cost-competitive potential estimate is narrower, 

between 29 MW and 44 MW or 180 GWh and 270 GWh per year (0.65 PJ to 0.972 PJ).38

Regarding heating, Pfeiffer et al. (2019) developed an analysis of the biomass potential for Bosnia and 

Herzegovina (BiH).39 The report studied the biomass potential in BiH in 2015, based on 23 biomass sources, 

covering both forestry biomass and agricultural biomass.40

In BiH, 43% of the national territory is covered by private and public forest, of which 80% of the forests are 

publicly owned as “state forests”, managed at the level of entities.41 

The energy potential is estimated, between 10.3 million tonnes (Mt) and 10.4 Mt of dry matter, which – 

according to the analysis – could supply 24% of the total primary energy supply of the country. The report 

indicates 2  Mt of residues is currently unused, which, as an order of magnitude, would correspond to 

“12% to 15% of the total primary energy supply” (Pfeiffer et al., 2019, 13). 

The report raises an important concern regarding the monitoring of wood consumption.42 It estimates 

the non-registered wood consumption at an amount between 84  kilotonnes of oil equivalent (ktoe) 

and 627 ktoe, compared with a registered consumption of 620 ktoe to 700 ktoe annually. The report 

recommends updating the available data through household surveys in order to accurately estimate the 

consumption and update the energy balances. 

In support of the Central and South Eastern Europe Energy Connectivity (CESEC) initiative (IRENA, 2020), 

the International Renewable Energy Agency (IRENA) has conducted a bottom-up analysis of the renewable 

energy prospects for the region, including bioenergy potential. The bioenergy potential is evaluated by 

three final bioenergy carriers: solid biomass, liquid biofuels and biogas. 

38  For reference, in 2021, electricity generation amounted to 19 615 GWh in BiH.
39  Developed within the Ministry of Foreign Trade and Economic Relations, with support of GIZ, the German development agency, and 

UNDP, this report aims to improve the transparency of information regarding the availability of biomass in the country.
40  Online atlas: http://atlasbm.bhas.gov.ba/
41  The Brčko district’s public forest is managed by public forest administration. 
42  This is the core issue for wood biomass in BiH.

http://atlasbm.bhas.gov.ba/
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For BiH, the estimated sustainable bioenergy supply potential is estimated at:

• 20 PJ for liquid biofuels. As an order of magnitude, the final consumption for the transport sector in 

2019 was 55 PJ (1 322.2 ktoe)

• 44 PJ for solid biomass and 12 PJ for biogas. As an order of magnitude, the final consumption for the 

heating and cooling sector in 2019 was 5 PJ (122.5 ktoe); and 39.6 PJ for electricity (945.2 ktoe).

3.2 GEOTHERMAL

Miošić (2010) indicates that a large diversity of geothermal applications is already in use across the country, 

which may offer further capabilities. Drillings for high-enthalpy applications have been tested and further 

drillings were planned. Fytikas and Arvanitis (2009) notes that limited exploration of the geothermal 

potential has been performed. It indicates geothermal potential for heating, based on existing wells, of 

33 MW. In Sarajevo, a 1 megawatt electrical (MWe) geothermal power pilot plant was in planning before the 

civil war (at a temperature of 58°C and a flow rate of 240 litres per second), but was put on hold. 

The literature (Fytikas and Arvanitis, 2009) mentions three potential geothermal sites or projects in BiH. 

The highest-temperature well is located in Bosanki Šamac with a temperature of 85°C. On average, the 

temperature of all sites is 65.6°C.

Sources in Bosanski Šamac, Kakanj and Sarajevo are of lower temperatures and usable for thermal 

exploitation. No sites have a temperature of 100°C or more and current activities are limited to thermal 

uses (Fytikas and Arvanitis, 2009).

Overall, (UNDP, 2019) estimates the geothermal potential at 1.18 PJ per year, of which 0.65 PJ is in the 

Federation of BiH and 0.54 PJ in Republika Srpska. IRENA (2017) estimates the cost-competitive potential 

to up to 7.1 MW or up to 50 GWh annually (0.18 PJ).

Srpska (2012) notes that a large part of Republic of Srpska is promising in terms of the presence of 

geothermal water. Areas of greatest potential are parts of Posavina, i.e.  Semberija and Lijevča Polje. 

The energy potential is estimated at 1 260 PJ (30 million tonnes of oil equivalent [Mtoe]). There are also 

geothermal resources in Republic of Srpska that are used for balneological purposes. 

Exploring the potential for energy production would require additional research work in active boreholes. 

It is estimated that geothermal sources of heat power of 50 megawatts thermal (MWth) to 100 MWth can 

be formed in area of Semberija, Posavina, the Banja Luka valley and Lijevča Polje. 
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3.3 HYDROPOWER

• Due to the country’s historic relationship with hydropower, most of the non-fossil fuel generation is 

still large hydro. This is not surprising given the country’s availability of unrestricted free-flow hydro 

resources. As can be seen from the existing and planned project pipelines shown in this report, large 

hydropower is expected to continue to dominate the market. Further development of small hydro has 

been faced with difficulties due to the public pressure to cease new operations based on environmental 

concerns. The pressure had apparently not made a greater impact on the planning, even though 

there were attempts at making moratoriums and the country has been involved in several lawsuits 

(Bankwatch, 2021). 

• The existing large hydropower plants in operation are generally quite old, on average 40-60 years of 

age, and would require some level of updates due to their growing inefficiencies. As for the small hydro, 

which comes third in the list of largest installed capacities, the public sentiment has been quite mixed. 

There have been objections to the new developments on the grounds of environmental and social 

concerns throughout the country (Radio Slobodna Evropa, 2021). There are currently over 100 small 

hydro plants and 400 more have been discussed (WWF, 2020). For that matter, given the plans to 

continue with hydropower expansion, it is vital to undertake in-depth project assessments in regard to 

their environmental impact, their legal framework compliance, and long-term growth of the renewable 

energy sector.

BiH FIPA (2015) and the International Hydropower Association (2016) indicate a hydropower potential of 

6 000 MW. BiH FIPA (2015, 47) notes that “development programs identified fifteen potential new large 

and small hydropower projects, and four rehabilitation and expansion projects, with potential incremental 

electricity production capacity of approximately over 2 000 MW in total”. 

The hydropower plants of Nertva, Rama, Jajce and Čapljina were foreseen as rehabilitation and expansion 

projects. In addition, 400 potential micro locations were identified for construction of the mini hydropower 

plants in BiH, representing a potential capacity increase of some 1 000 MW. However, the actual sustainable 

potential for small hydropower could be lower.43

Srpska (2012) notes the total hydropower potential of 0.5  MW to 10  MW capacity is estimated to 

1 500 GWh/year. The candidate small hydropower plants amount to some 212 MW, or about 650 GWh/year. 

For small hydropower plants below 0.5 MW (micro and mini hydropower plants), the potential has not 

been explored in Republic of Srpska.

43  Small hydropower plants are part of the renewable energy laws for Republika Srpska and the Brčko district; however, a minimum 
distance is set between installations.
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3.4 SOLAR

The solar atlas of BiH can be found through the IRENA Global Atlas (IRENA, 2021a) and presented in Figure 10. 

The solar resource is intense across the entire country, starting at 1 300 kilowatt hours per meter squared 

(kWh/m2) in the northern part of the country, to nearly 1 400 kWh/m2 near the coast (Table 9). The actual 

technical and economic potential should be assessed in high resolution, in order to account for shading in 

hilly areas and valleys.

In a more detailed fashion, IRENA (2017) assessed the cost-competitive potential for renewable power 

generation across southeast Europe. For solar photovoltaic (PV), a geospatial analysis44 was performed 

at high resolution (1 kilometer), based on the data of the IRENA Global Atlas. On this basis, the least-

cost locations were identified, considering technology learning curves and for several simulations cost of 

capital. The cost-competitive potential by 2030 was estimated at 2 955 MW or 4 126 GWh per year. 

Table 9 Solar resource and technical potential for the largest cities in BiH

Global horizontal irradiation (kWh/m2) Technical potential (MWh/kWp/year)

Sarajevo 1 337 1 217

Banja Luka 1 248.6 1 199

Zenica 1 237 1 187

Tuzla 1 238 1 193

Mostar 1 412 1 363

Source: (ESMAP, Global Solar Atlas, 2021)
Notes: kWh/m2 = kilowatt hour per metre square; kWp = kiloWatts peak; MWh = megawatt hour.

44  The geospatial analysis identified the technical potential for solar PV, based on a multi criteria analysis, which considered the solar 
resource, the distance to the grid, topography, road access, population density, protected areas and land cover.

Vedad C © Shutterstock.com
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High-level spatial planning for the integration of solar potential to the power system

An estimation of the solar potential was performed by the independent system operator (ISO). This 

assessment was used to provide recommendations to the State Electricity Regulatory Commission (SERC) 

regarding the capacity of wind and solar power which can be integrated to the network, considering 

balancing constraints, without specific adjustments to incorporate variable energy supply. 

The analysis is based on a 2014 consultant report for the ISO (Parsons Brinckerhoff, 2014). The study used 

the Photovoltaic Geographical Information System (PVGIS) database and compared solar measurements 

performed on nine locations (Bihać, Goražde, Mostar, Sanski Most, Sarajevo, Tuzla, Budozelje, Medveđak, 

Rostovo). The deviation from the previously measured values for the largest number of locations is in the range 

from -7 to +14%. In two locations at high altitudes, it was found that the PVGIS annual value of irradiation is lower 

than the actual value by up to 25%, which shows the value of local ground measurements to validate estimates.

The power system analysis is then based on solar farms of 10  MW to 100  MW connected to the 

110 kilovolt (kV) transmission network. The study established scenarios, by identifying favourable areas 

(flat terrains < 3% slope), for installed capacities of 3 060 MW and 4 010 MW, slightly more than IRENA’s 

assessment (Annex 3).
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Figure 10 Map of global horizontal irradiation for BiH 

Sources: (Global Solar Atlas, ESMAP, 2019); United Nations administrative boundaries 2021).
Disclaimer:  This map is provided for illustration purposes only. Boundaries and names shown on this map do not imply the expression 

of any opinion on the part of IRENA concerning the status of any region, country, territory, city or area or of its authorities, 
or concerning the delimitation of frontiers or boundaries.
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Without specific investments for variable renewables in terms of transmission network capacities, the 

potential integration of solar power in 2020 was forecast to reach 565 MW in 2020, and 705 MW in 2025. 

Noticeably, the analysis includes 350 MW wind power. The study showed a complementarity between 

solar and wind power, which could limit the need for reserve.45 The reserve capacities are further detailed 

in Parsons Brinckerhoff (2014).

3.5 WIND

The wind atlas of BiH (unvalidated) can be found through the IRENA Global Atlas (IRENA, 2021a) and is 

presented is Figure 11. The wind resource is intense in the several parts of the country, with wind speeds in 

excess of 9 meters per second (m/s) in many areas (Figure 11) and theoretical capacity factors above 50%. 

IRENA (2017) assessed the cost-competitive potential for renewable power generation across southeast 

Europe. For wind energy, a geospatial analysis46 was performed at high resolution (1 kilometer), based 

on the data of the IRENA Global Atlas. On this basis, the cost-competitive potential by 2030 is estimated 

between 10 618.8 MW and 12 809.6 MW or 22 892.7 GWh to 26 000 GWh.47 

The actual technical and economic potential should be assessed in high resolution, in order to account for 

shading in hilly areas and valleys. Although the analysis carries large uncertainties, the resource is not a 

limitation, as it appears to be larger than the actual country needs. 

44  This element is relevant, as this might open room for a national balancing more than a balancing by group as is currently performed 
(Chapter 2).

45  The geospatial analysis identified the technical potential for wind energy, based on a multi criteria analysis, which considered the 
wind resource, the distance to the grid, topography, road access, population density, protected areas and land cover. On this basis, 
the least-cost locations were identified, considering technology learning curves and other financial assumptions.

46  For reference, in 2021, electricity generation amounted to 19 615 GWh in BiH.

Mapa kulture © Shutterstock.com
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High-level spatial planning for the integration of wind potential to the power system

The latest available spatial plans appear to be outdated. An estimation of the wind potential was performed 

by the ISO. The analysis is based on ECA (2011). The study looks into the status of the transmission network 

as of 2011, performs a technical diagnosis, establishes scenarios for network reinforcement for 150 MW, 

200 MW, 300 MW, 600 MW and 900 MW of wind power, and proposes market rules for dispatching new 

renewable energy generation. 

In addition, Srpska (2012) notes a wind atlas was made for the area of Republic of Srpska that needs to 

be verified by wind measurements. The available wind potential in the area of the republic is significant. 

The most promising area for the construction of wind power plants is the southern part of the republic, 

in the area from Kalinovik to Trebinje. A theoretical potential of wind energy for electricity production 

is determined at 13  locations with the total power of 640  MW and the total expected production of 

1 200 GWh/year.
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Figure 11 Map of average wind speeds for BiH.

Source: (Global Wind Atlas (DTU, 2015); United Nations administrative boundaries 2021).
Disclaimer:  This map is provided for illustration purposes only. Boundaries and names shown on this map do not imply the expression 

of any opinion on the part of IRENA concerning the status of any region, country, territory, city or area or of its authorities, 
or concerning the delimitation of frontiers or boundaries.
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4  RATIONALE FOR RENEWABLE  
ENERGY DEVELOPMENT IN BiH

The process of integration into the European Union is changing the current paradigm in Bosnia and 

Herzegovina (BiH), as compliance with the European Union will imply drastic changes e.g. the removal of 

subsidies to the power sector,48 the adoption of cost-reflective prices, the progressive adoption of carbon 

prices and the requirement to preserve the environment, among the community acquis. 

Eventually, cost-reflective tariffs and carbon prices will apply to the power sector. If not managed ahead of 

time, positive environmental impacts can turn into cost to the economy, through loss of purchasing power for 

households, reduced competitiveness for energy-intensive industries and a jeopardised net exporter position.

Regulatory reforms will also impact engage consumers, who should become aware of the type of energy 

they consume, and be able to take decisions regarding their consumption levels and the sources of 

supply they choose to use for e.g. power, heating, mobility and industrial processes, which calls for the 

operationalisation of Guarantees of Origin.

Currently, the drivers are mostly perceived as external (e.g. the EU Green Deal and the 2050 long-term 

strategy for long-term carbon neutrality by 2050), and the consequences for the future are not entirely 

internalised. A strong internal drive and a sense of urgency to act would be required to successfully 

embark on the decarbonisation of the economy. The risk that the drivers for the transition may be 

perceived as external can hinder the adoption of the necessary reforms and create resistance to change. 

This can materialise into inconsistency of plans, lack of clear strategy, delays of adoption of laws, gaps in 

implementation and an overall limited performance of the regulatory framework.49 

Driver 1:  BiH seeks to improve the country’s long-term resilience, to support its economic diversification 
and competitiveness, and to secure its energy supply and sovereignty by harvesting its natural 
renewable resources

Despite air pollution and health impacts due to the combustion of fossil fuels, the country is in a situation 

of security of supply and energy independence. It is a net power exporter and features low power prices 

(Figure 12 and Figure 13). The residential sector largely relies on local wood biomass for heating. The coal 

sector employs thousands of workers and maintains a standard of living in entire regions. 

The coal generation fleet is ageing, with large coal capacities scheduled to be decommissioned, and the 

country would require significant investments in generation capacity. It should also be recognised that the 

economy is facing brain drain, and possibilities for growth and innovation seem critical at this juncture. 

Renewable energy, coupled with increased market efficiency, transparency and flexibility, can supply 

locally sourced, reliable and cost-competitive energy to support economic growth moving forward. 

48  According to the Energy Community Secretariat (2020b) subsidies to coal-fired generation amounted to some EUR 22.7 million in 2019.
49  This point is discussed in Chapter 2. Onboarding complex policies should be supported by onboarding human capacities and skills. 



53

BOSNIA AND HER ZEGOVINA 

Driver 2:  BiH has made international commitments to address climate and health impacts in the energy 
sector

Drivers to the energy transition have emerged with the progressive integration of the European Union 

acquis. The Sofia Declaration on the Green Agenda for the Western Balkans is a strong message for the 

region, as it reconfirmed the determination to pursue and accelerate the accession process and contribute 

to the carbon neutrality goal introduced by the European Green Deal. 

The upcoming National Energy and Climate Plan (NECP) should set a clear path for the reduction of carbon 

emissions in the energy sector up to 2030, also consistent with the Nationally Determined Contribution. 

In support of the development of the NECP, technical assistance programmes are currently helping 

BiH to quantify the impact of carbon prices on the electricity sector. Coal-based generation may not 

be competitive in case of implementation of carbon prices, which would imply that BiH should adopt 

sustainable and cost-effective solutions to decarbonise its generation capacity.

Driver 3:  BiH has significant renewable energy potentials that can fulfil its energy demand 

The country has a significant renewable energy potential, featuring high hydropower, biomass, wind, solar 

and unconfirmed geothermal resources (IRENA, 2020). Biomass and hydropower are strongly represented 

in the energy matrix, but more stringent sustainability criteria would need to be applied when planning for 

further development of these sources. Variable renewable energy resources (wind and solar) are currently 

underdeveloped but considering their consistently low costs – still dropping despite rising material and 

equipment costs globally (IRENA, 2022b), these sources could provide a solid option for the delivery of 

stable power prices and a diversification away from unsustainable coal.

Driver 4:  BiH seeks to diversify its economy and create qualified and sustainable jobs

The transition to a decarbonised energy mix also should be accompanied by the reconversion of the coal 

mining sector, currently facing financial issues. The sector employs thousands of miners and the economic 

impact of the current downsizing of the coal sector may impact entire communities. 

The Sofia Declaration on the Green Agenda for the Western Balkans would be instrumental, as it might 

facilitate the mobilisation of the necessary resources to implement the energy transition, including the 

shift from labour-intensive coal mining to a more diversified economy, while ensuring a just transition, 

a concept widely adopted internationally, and part of several programmes such as the Just Transition 

Mechanism of the European Green Deal,50 the Energy Community Coal Regions in Transition Project for 

Western Balkans and Ukraine,51 the European Bank for Reconstruction and Development’s Just Transition 

Initiative,52 and the World Bank’s Just Transition for All.53

50  https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en.
51  www.energy-community.org/regionalinitiatives/Transition.html.
52  www.ebrd.com/what-we-do/just-transition-initiative.
53  www.worldbank.org/en/topic/extractiveindustries/justtransition.

https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://www.energy-community.org/regionalinitiatives/Transition.html
www.ebrd.com/what-we-do/just-transition-initiative
https://www.worldbank.org/en/topic/extractiveindustries/justtransition
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With a different narrative, the transition to renewable energy could be promoted as an opportunity to 

improve the country’s resilience, to support its economic diversification and competitiveness, and to 

secure its energy supply and sovereignty by harvesting its natural renewable resources. 
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Figure 12  Electricity prices in EUR per kilowatt hour for households in the first half of 2021, using the Eurostat 
methodology

Source: (SERC, 2021).
Note: all taxes and levies included.
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Figure 13  Electricity prices in EUR per kilowatt hour for industries in the first half of 2021, using the Eurostat 
methodology

Source: (SERC, 2021).
Note: all taxes and levies included.
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5  ACTION PLANS AND STRATEGIES
Framework Energy Strategy of BiH until 2035 (2018)

Bosnia and Herzegovina (BiH) published in 2018 a Framework Energy Strategy until 2035, where it clearly 

prioritises the integration of renewable energy resources in accordance with the European Union (EU) 

Renewable Energy Directive (2009/28/EC) aiming for a share of over 50% for renewable energy in energy 

consumption by 2040. Based on the Decision of Implementation of Directive 2009/28/EC, a binding 

objective of 40% of renewable energy in total final consumption by 2020 has been established for the 

country, which equals 1 940 kilotonnes of oil equivalent (ktoe). 

A renewable energy goal has been set for both entities. Overall, 56% of the renewable energy share in final 

consumption would be attributable to the heating and cooling sector. The electricity sector would account 

for 38% of the total, while transportation would account for 6% of the reduction. 

The Framework Energy Strategy (BiH, 2018) foresaw that hydropower plants would maintain the highest 

contribution to overall renewables share until 2035. The relative contribution of wind was foreseen to 

increase with the development of additional wind farms. Since solar energy was expected to become 

competitive by 2035 only (considering the information available then), a minor increase in solar energy’s 

proportion was expected. The Framework Energy Strategy also estimated an increase in the use of solid 

biomass in cogeneration facilities. 

National Renewable Energy Action Plan of BiH (2016-20)

The National Renewable Energy Action Plan (NREAP) (BiH, National Renewable Action Plan of BiH, 

2016) was a legally binding document resulting from the transposition of the EU Renewables Directive 

(2009/28/EC) when it joined the Energy Community. 

By 2020, the Action Plan foresaw a target share of energy from renewable resources in gross final energy 

consumption of 40%. Of which:

• 52.4% for the electricity sector
• 56.9% in the heating and cooling sector
• 10% in the transport sector.

The NREAP noted the that achieving the target is dependent on the accounting of biomass data, which posed 

challenges regarding the accuracy of the accounting methodology (see section on biomass resources). It 

noted challenges for the transport sector, due to the lack of regulations; the lack of sustainability criteria 

for biofuel; lack of incentives and policy framework; and insufficient fuel and biofuel statistics. 
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Due to the decentralised nature of the regulatory frameworks, the NREAP was cascaded to the entities, 

which were allocated renewable energy quotas. The quotas system was then implemented through the 

available support schemes in each entity (see next sections). 

According to the Energy Community Secretariat (Energy Community, 2021), for 2019, BiH was slightly 

under the targets, with an overall share of renewable energy of 37.6%. Of which:

• 45.48% for the electricity sector (against a target of 52.4%)
• 56.27% in the heating and cooling sector (against a target of 56.9%)
• 0.4% in the transport sector (against a target of 10%).

The NREAP was developed based on the consolidated action plans of both entities and was mentioned in 

the laws on renewable energy and efficient co-generation. According to plans, the indicative targets by 

2020 for renewable energy in each entity were:54

For the Federation of BiH:

• hydropower: 1 566 MW/4 066 GWh
• solar photovoltaic (PV): 12 MW/18 GWh
• wind: 230 MW/575 GWh
• biopower: 10.23 MW/61 GWh

For Republika Srpska:

• hydropower: 1 134.22 MW/3 632.08 GWh
• solar PV: 4.20 MW/5 GWh
• wind: 100 MW/200 GWh
• biopower: 25.50 MW/38 GWh

Nationally Determined Contribution of BiH for the period 2020-30

The Nationally Determined Contribution (NDC) (BiH, 2020) was prepared under Decision 1/CP.21 of the 

Paris Agreement. It revises the first Intended Nationally Determined Contribution submitted by BiH in 

October 2015. 

The report notes the country’s vulnerability to climate change due to its geographical position, economic 

importance of the agriculture, water management and forestry sectors, as well as its limited capacity for 

climate change adaptation. “The most vulnerable sectors are agriculture and water resources management” 

(BiH, 2020, 2).

54  To be checked and original sources to be reviewed. Source is: https://cms.law/en/int/expert-guides/cms-expert-guide-to-
renewable-energy/bosnia-and-herzegovina.

https://cms.law/en/int/expert-guides/cms-expert-guide-to-renewable-energy/bosnia-and-herzegovina
https://cms.law/en/int/expert-guides/cms-expert-guide-to-renewable-energy/bosnia-and-herzegovina
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In 2014, the major sources of greenhouse gas (GHG) emissions were energy generation (64%) and transport 

(12%). The overall emissions reduction targets by 2050 are specified as unconditional/conditional value – 

which includes more intensive international assistance for the decarbonisation of mining areas. 

By 2030, the unconditional target in emissions reductions is set to 12.8% compared with 2014 levels 

or 33.2% compared with 1990 levels. The conditional target is 17.5% compared with 2014 GHG emissions 

or 36.8% compared with 1990. 

The NDC sets GHG emissions reduction targets for 2050 of 50% unconditional and 55% conditional 

compared with 2014 levels, with more intensive international assistance for decarbonising the power 

sector and achieving a fair transition in mining areas. The targets also aim to increase GHG sinks in the 

forestry sector by 93 gigagrams of carbon dioxide equivalent until 2030. The 2020 emissions reduction 

strategy includes limiting operating hours for inefficient coal-fired thermal power plants, commissioning 

renewable energy plants, decommissioning carbon-intensive thermal power plants, and gradually using 

mining locations for renewable energy production. Other measures include reducing coal and heating oil 

use in buildings, implementing energy efficiency measures, increasing efficiency of heating and cooling 

systems, and incentivising decentralised and community energy projects.

National Energy and Climate Plan until 2030 with projections until 2050 (under preparation)

The National Energy and Climate Plan (NECP) is a document of high strategic importance, which defines 

the direction of decarbonisation of BiH until 2030, with projections until 2050. The NECP will replace RES 

and energy efficiency actions plans, and connect them with the monitoring of GHG emissions, and thus 

create a planning framework for a multisector approach to combat climate change. The first draft of the 

BiH NECP was submitted to the Energy Community Secretariat in June 2023, in accordance with defined 

deadlines.

©dorado photography
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6  ALIGNMENT OF CLIMATE  
AMBITIONS IN STRATEGIC  
DOCUMENTS

Many countries have several international climate and energy commitments that require different updating 

and reporting processes. Alignment of these different commitments and targets in climate plans is essential 

for transparency, for providing certainty to stakeholders and for tracking purposes. Additionally, aligning 

these enables the different processes to be simplified and more efficient. 

The targets under Bosnia and Herzegovina’s (BiH’s) upcoming National Energy and Climate Plan (NECP55) 

must be consistent with the Paris Agreement, the European Union (EU) climate goals, and the Sofia 

Declaration on the Green Agenda for the Western Balkans. Thus, it is imperative to guarantee that the 

various climate strategies and targets the country announces are in alignment. Additionally, as a member 

of the Energy Community, BiH’s NECP should reflect the ambition of the European Union, and other energy 

and climate plans at the national level should do the same. 

By reviewing and analysing the national-level assessments that served as input to the NECP (draft as of 

May 2023) and the most recent update of NDC (2021), IRENA has conducted a comparative study of these 

documents, focusing on renewable energy targets in the power sector and economy-wide greenhouse gas 

(GHG) emissions. This analysis was driven by data that BiH provided to IRENA. 

This assessment aims to provide high-level advice and strategic guidance to the decision makers in the 

Government of Bosnia and Herzegovina regarding the alignment of the renewable energy and GHG 

emissions targets in the NECP presently under preparation and in the recently adopted NDC for 2020-30. 

It also serves as input for the preparation of the NECP, NDC implementation phase, upcoming NDC updates 

and long-term plans. A summary of the findings from the comparative assessment carried out by IRENA 

is presented in this chapter.56 

6.1 COMPARATIVE ASSESSMENT BETWEEN NECP AND NDC SCENARIOS

Different energy scenarios for BiH were explored towards 2050 as part of the developments of the country’s 

NDC and NECP. Both analyses have been conducted using the Low Emissions Analysis Platform (LEAP) 

software (Heaps, 2022) to assess economy-wide GHG emissions under these different scenarios. This 

chapter presents the comparative assessment done by IRENA between the analyses and data underlying 

the two documents. It will focus mainly on the period 2020-30, as this is the focus of the NECP and NDC 

targets. However, a brief subsection regarding the scenarios’ projections towards 2050 is also included.

55  When referred to the NECP in this chapter, it refers to draft version of the NECP from May 2023.
56  An extensive technical report of the comparative assessment carried out by IRENA will be delivered to the country. This publication 

contains only a summary of the findings.
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The NECP explores two scenarios, namely the i) Baseline and ii) Policy scenarios. The Baseline scenario 

has a low level of ambition for implementing measures and takes into account already planned measures. 

The recommended scenario in the NECP is the Policy scenario, which is also the most ambitious in terms 

of economy-wide GHG emissions reductions and renewable energy deployment in the power sector, 

and the one underlying the targets set in this document. The scenarios explored in the NDC analysis are 

i) S I (Reference scenario); ii) S II; and iii) S III, with the latter being the most ambitious in terms of GHG 

emissions reductions and renewable energy deployment in the power sector.

This section will focus on a comparison between the most ambitious scenarios from each analysis: NECP 

Policy and NDC S III scenarios.

Electricity supply mix

The power capacity by technology and renewable energy share in the capacity mix considered in the NECP 

Policy scenario for the period 2020-30 is presented in Figure 14 and the NDC S III scenario in Figure 15. 

The total net added capacity over the period 2020-30 is 2 039 megawatts (MW) in the NECP analysis 

and 731  MW in the NDC analysis, whereas the total added renewable energy capacity over the same 

period is 2 379 MW in the NECP analysis and 934 MW in the NDC analysis. Significant discrepancies are 

found between the analyses in terms of both total added renewable capacity and added capacity per 

renewable energy technology. Regarding total added renewable generation capacity, there is 1 445 MW 

more capacity added in the NECP analysis compared with the NDC analysis. In the NECP analysis, total 

added hydropower capacity (i.e. large hydropower, small hydropower, pumped hydropower) amounts to 

415 MW and to 591 MW in the NDC analysis, resulting in a capacity addition difference of approximately 

176  MW. However, the NECP presents significantly larger capacity additions for solar power and wind 

power. Between 2020 and 2030, the NECP analysis adds 1 424 MW of more solar capacity and 207 MW of 

more wind capacity compared with the NDC analysis.

In the NECP analysis, the total installed capacity in 2030 adds up to 6 564 MW in 2030, while in the NDC 

analysis, the total installed capacity amounts to 5 564 MW in the same year. The share of renewable energy 

capacity in 2030 is 73% in the NECP versus 61% in the NDC.

©dorado photography
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Figure 14  Power capacity deployment and renewable energy share in the capacity mix in the period 2020-2030, 
NECP Policy scenario
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Figure 15  Power capacity deployment and renewable energy share in the capacity mix in the period 2020-2030, 
NDC S III scenario

Electricity generation mix

Figure 16 and Figure 17 present the electricity generation by technology and the renewable energy share 

in the electricity generation mix between 2020 and 2030 in the NECP Policy scenario and the NDC S III 

scenario, respectively. Under the NECP Policy scenario, a share of electricity will be produced from biomass 

from 2026 onwards in selected thermal power plants. 
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The total electricity generated in 2030 is around 6% higher in the NECP, amounting to 17 237 GWh in the 

NECP and 16 303 GWh in the NDC. The electricity generated from all renewables in 2030 is significantly 

higher in the NECP – with a difference of 386 GWh in wind, 1 473.9 GWh in solar, 821.6 GWh in hydropower 

and 401.2 GWh in biomass. Electricity generation from coal in 2030 is 19% higher in the NDC (with a 

difference of 1 370 GWh). The renewable energy share in power generation in 2030 is around 58% in the 

NECP versus 47% in the NDC.
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Figure 16  Electricity generation mix and renewable energy share in the period 2020-2030, NECP Policy scenario
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Figure 17  Electricity generation mix and renewable energy share in the period 2020-2030, NDC S III scenario
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   		  Electricity generation mix towards 2050

To allow a comparison between the NECP and NDC ambition towards 2050, Figure  18 presents the 

power generation mix and renewable energy share in both analyses between 2030 and 2050. The NECP 

projections remain the most ambitious in terms of renewable energy penetration in the power sector, 

reaching 94% in 2050, while in the NDC this projection is 81%.
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Figure 18  Electricity generation mix and renewable energy generation share in 2030-2050 in NECP Policy scenario 
(left) and NDC S III scenario (right)
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Electricity demand projections

Figure 19 presents the electricity demand projections in the NECP Policy scenario and NDC S III scenario 

for the period 2020-30. The NECP projections present a small increase throughout the period, while the 

NDC analysis projects a more significant growth up to 2030.

Although not represented in the graph, the sectoral shares of the electricity demand are different between 

the two analyses. The residential sector has a similar electricity demand in both plans, and it contributes to 

a slightly higher share in the NECP Policy scenario. On the other hand, larger differences can be observed 

in the other sectors’ demand, with the most significant being in the transport sector, which represents 19% 

of the electricity demand in NDC S III and only 1% in NECP Policy.

GHG emissions projections

Figure 20 shows the projected GHG emissions trajectories between 2015 and 2050 based on the most 

ambitious scenarios developed for the NECP and NDC. Both analyses consider economy-wide emissions. 

The NDC analysis has the following scope of GHG emissions: carbon dioxide (CO2), methane (CH4), nitrogen 

oxides (NOx) and hydrofluorocarbons (HFCs); the NECP analysis only considers CO2. 
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Figure 19  Electricity demand projections in the NECP and NDC analyses for the period 2020-2030
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The GHG emissions in 2015 are relatively higher in the NECP analysis (around 1  million tonnes [Mt] of 

carbon dioxide equivalent [CO2-eq]) than in the NDC. The NECP Policy scenario has lower emissions in 

2030, reaching 15.65 Mt CO2-eq, compared with 17.18 Mt CO2-eq in the NDC S III scenario. The difference 

between the analyses is even larger towards 2050, with the NECP Policy scenario reaching 0.17 Mt CO2-eq 

while the NDC S  III scenario presents a higher value of 12.17  Mt  CO2-eq. However, since the scope of 

emissions is larger in the NDC, it is not possible to determine which analysis is more ambitious.

In conclusion, through this comparative analysis, it is evident that BiH’s draft NECP reveals a more ambitious 

path towards renewable energy penetration in the power sector compared with its current NDC. However, 

it is important to address the significant differences in the projected growth trajectories and sector-specific 

electricity demands between the two plans. 

This highlights the need for streamlining and aligning these varying projections for an effective and 

consistent energy policy. The NECP Policy scenario outlines a significantly lower GHG emissions path 

towards 2050, albeit considering a narrower scope of GHG emissions compared with the NDC. This 

divergence presents the need for a more comprehensive and compatible approach to GHG emissions 

assessment, to allow a fair comparison. While the draft NECP illustrates an encouraging step towards a 

greener future for BiH, a thorough harmonisation with the NDC, a holistic view of sectoral demands and an 

inclusive GHG emissions evaluation are crucial to achieving its energy transition and climate goals.
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7  ENABLING FRAMEWORKS  
SPECIFIC TO RENEWABLE ENERGY 

As presented previously, the National Renewable Energy Action Plan (NREAP) was adopted in 2016, 

complemented by the Energy Framework Strategy for Bosnia and Herzegovina (BiH).

Those objectives were implemented through the feed-in tariff scheme under a system of annual energy 

quotas to be met. The advantage of a quota system is the ability to deliver a certain number of licences while 

keeping control over the volume of subsidies to the sector and ensuring the balance with the volume of fees 

retained on end consumers. The feed-in tariff scheme was over-subscribed in both entities, and they were 

allocated on a first-come, first-served basis, which did not necessarily enable to select the best projects. 

As pointed out by the Energy Community Secretariat (Energy Community, 2021), the target quotas expired 

in 2021, and there was limited information available to understand if they were fulfilled, as the single buyers 

do not regularly publish the list of projects and incumbents. The tracking of the renewable energy projects 

has been made more complex by the fact that the tentative registries are submerged with project ideas, 

due to the lack of maturity indicators for projects and lack of co-ordination among actors. 

Yet the renewable energy market is stalled at the moment. Except in the Federation of Bosnia and 

Herzegovina (FBiH), for small solar photovoltaic (PV) plants under 23 kilowatts (kW), which are eligible 

for the highest tariff in Table 5 and are not subject to the quota system. Consumers are eligible to develop 

a production capacity on their premises. However, with the upcoming National Energy and Climate Plan 

(NECP), the regulatory frameworks had to evolve. 

As of January 2023, the regulatory progress of the acquis transposition in accordance with the decision of 

the Ministerial Council of the Energy Community on the Clean Energy Package is as follows: 

• The Government of the Federation approved: 1) revised legislation on renewable energy sources and 

efficient co-generation; 2) a revised Electricity Law; and 3) a Law on Energy Regulation. The legislative 

package was adopted in August 2023.57

• The Brčko District adopted the Law on Renewable Energy Sources and Efficient Cogeneration and the 

Law on Energy Efficiency.

• Republika Srpska (RS) adopted the Law on Renewable Energy Sources.

Historically, the legislative background in the energy sector is dense, which shows the intensity of the 

energy debate. Annex 1 lists the current and passed legislations. 

57  The draft of this legislative package informed the writing of this report.
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The review of the revised renewable energy laws for the three entities shows consistency in the regulatory 

frameworks with local divergences on the ceilings defining small and large plants, and the eligible 

technologies in each category.

The new laws establish a single-buyer model with either an independent legal entity (Republika Srpska and the 

Federation), or as a department within the ministry (Brčko District). The new legislation opens perspectives for 

auctions, prosumers and energy communities. There are also provisions related to biofuels and electric vehicles. 

The implementation of the revised policies depends on the adoption of a high-level auction programme, 

and a number of rulebooks and methods are mentioned in the documents,58 which should be adopted 

within 2023/early 2024. The expectation of the adoption and the implementation of the revised policies, 

and the absence of transitional measures, creates regulatory uncertainty. It is potentially harming a sector 

which is currently not supported by local banks but seeking equity and debt internationally. 

Auction schemes defined by the revised legislations will be operated by the single buyer. Currently, regulators 

and (existing) single-buyer entities might be facing staff shortages, which can explain why some parts of 

the current mandates are not implemented fully. For instance, the Regulatory Commission for Energy in the 

Federation of BiH (FERK) has 39 staff members, while the renewable energy sources operator in the federation 

reported 15 staff members, with limited technical capacities. It is therefore possible that delays could be faced 

in the future organisation of auctions, further delaying projects and the decarbonisation of the power sector.

7.1 PERMITTING

Across the legislation, renewable energy sources are encouraged through guaranteed connection and 

priority dispatch. The legislation includes various provision to simplify permitting and access to the grid, 

although in practice the permitting process is currently not centralised and involves multiple parties e.g. to 

comply with spatial planning, acquire a concession, obtain a connection agreement, or request a tariff 

subsidy or Guarantees of Origin certificates.

USAID (2018) provides detailed guidelines for electricity project permitting in the country. The comprehensive 

196-page document recalls that authorities at national level have the authority to issue concessions (for 

interstate projects) and connections to the transmission network (via the transmission system operator [TSO]). 

All other permits are issued at the level of entities and Brčko District. The guide was updated in the previous 

period, and now it has a digital format.59 However, the permitting process is far from a “one-stop shop”.60

Stakeholders also mentioned issues with the quality of the environmental impact studies. In some parts of 

the value chain, certification frameworks may be missing. 

58  For example: long-term auction plans, establishment of the incentive operator and its rules, methodologies for determining the 
guaranteed purchase price and premium for small plants, establishment of a registry of projects, issue of certificates, issue of 
guarantees of origins, organisation of auctions, rules for prosumers, etc.

59 The digital guide is available at https://vodic.usaidepa.ba/.
60  On the positive note are the latest development in Republika Srpska where for small solar power plants up to 250 kW, the procedure for 

awarding a concession is not carried out. In addition, permits are issued by the local community, for the installation of solar panels with 
an installed power of up to 50 kW, if the object on which the panels are installed has a building permit, certain formalities in the process 
of obtaining incentives (certificate of registration in the register of projects from renewable sources) have been abolished, etc.

https://vodic.usaidepa.ba/
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7.2 SPATIAL PLANNING

One point of attention has been the lack of spatial planning for renewable energy projects, or the lack of 

definition of potential zones for projects. Under the current support schemes, this has led entrepreneurs 

and investors to seek the best project locations and engage with local communities in order to secure 

land. A risk is to create competition for the best sites and eventually rising opposition to renewable energy 

projects (IRENA, 2013). Such a case has not been reported yet for solar and wind due to the limited 

number of actors, but opposition was raised against new hydropower projects. 

In the revised legislation, future auctions for large projects can be either open or location-based. Some level 

of de-risking of the investments should be performed (IRENA, 2019a). There, either a substation availability 

assessment (for substation-based competitive bidding) or feasibility studies would be a support for the 

fast development of the sector. Elements for successful auctions are described in detail by the World Bank 

(2019) and are applied to solar. The need for planning for auctions is, however, relevant for wind power. 

More elements regarding spatial planning and auction design are included in the recommendation chapter 

of the Renewables Readiness Assessment (Chapter 9).

7.3 TARIFF SYSTEM FOR RENEWABLE ENERGY

For renewable energy, entities have established the principle of a single buyer for renewable energy 

generated by eligible producers under the available support scheme. The renewable energy tariffs are 

financed by a levy on end customers. These fees are collected by distribution system operators (DSOs) 

and are transferred to the single buyer. In the federation, the single buyer is an independent entity, while in 

Republika Srpska this role is currently fulfilled by the utility until the incentive operator can be established.61

These entities are OIEiEK (Operator for Renewable Energy Sources and Efficient Cogeneration) and 

OSP MH EPS (operator of system for renewable energy sources and efficient co-generation in Republika 

Srpska). Funds are used for covering operator operating costs and for incentives and balancing costs in the 

Federation of BiH, whereas collected funds in Republika Srpska are meant for incentives, TSOs’ operating 

costs, balancing costs, and expenses of the Environmental Protection and Energy Efficiency Fund. 

End consumers in both entities pay a fee for renewable sources of energy as part of the electricity bill. The 

fees for renewable energy vary depending on the entity and are defined every year by the decisions of 

entity governments. 

On paper, the laws of entities allowed for a feed-in tariff system, price premiums or Guarantees of Origin, 

which were intended to be tradable. So far, a feed-in tariff system has been implemented in the Federation, 

while both feed-in tariffs and feed-in premiums were implemented in Republika Srpska. 

61  The Law on Renewable Sources of the Republic of Srpska from 2022 defines that an independent institution will be formed to 
implement the incentive system, but until its establishment, the work will be performed by a unit within the framework of a public 
company.
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Until 2021, the amount of the feed-in tariff in the Federation of BiH and amounts of feed-in-tariff and feed-

in premium in Republika Srpska were decided by the entity regulators depending on the type of renewable 

source and are reviewed regularly. Between the entities, the renewable energy tariffs varied significantly 

(Table 10). This was due to the application of different methodologies62 and tariff categories. 

The fact that different levels of tariffs apply to each entity de facto created different opportunities for 

renewable energy projects and orientated the market towards wind energy and small-scale solar in the 

federation,63 whereas Republika Srpska would potentially rather attract small hydropower developers. 

Other technologies (except wind energy) were also enabled by the support schemes; however, there were 

only few projects for these technologies. 

The revised laws introduce distinctions between small and large facilities, with distinct support schemes 

(detailed in Annex 1):

• for small producers: a mandatory purchase contract at guaranteed price (RS, FBiH) or with a premium 

over market price (capped at the guaranteed price value) (RS only)

• for large producers: market premium after auctions either open or location-based.64

62  Republika Srpska is applying a levelised cost of electricity approach, while the Federation is apparently applying an approach based 
on a premium coefficient to the reference price.

63  A ban was adopted for small-scale hydropower generation in the Federation.
64 Contract duration varies from 12 years in the federation to 15 years in Republika Srpska.

©dorado photography
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Table 10 Renewable energy support schemes for the entities as of September 2021

Federation of BiH Republika Srpska

In USD per 
kilowatt hour 
(kWh)

Size
Reference 

price

Guaranteed 
prices 

(incentive 
prices)

Size
Reference 

price

Guaranteed prices 
(incentive prices) 
(US cents/kWh)

Hydro

Micro (<=23 kW) 6.65 10.02 - 3.38 -

Mini (<=150 kW) - 9.08 - - -

Small (1 000 kW) - 7.14 <1 MW - 8.28

Mid (10 000 kW) - 6.58 <5 MW - 6.83

Large - 0.00 <10 MW - 6.60

Wind

Micro (<=23 kW) - 13.51 - - -

Mini (<=150 kW) - 11.04 - - -

Small (1 000 kW) - 9.23 - - -

Mid (10 000 kW) - 7.76 - - -

Large - 7.12 - - -

Solar

Micro (<=23 kW) - 17.23 <50 kW - 12.03

Mini (<=150 kW) - 13.25 <150 kW -
11.48 

(10.82 ground-mounted)

Small (1 000 kW) - 10.51 <250 kW -
10.06 

(9.38 ground-mounted)

Mid (10 000 kW) - - < 1 MW - 8.14

Large - - - - -

Biomass

Micro(<=23 kW) - 17.05 - - -

Mini(<=150 kW) - 14.40 -  - -

Small(1 000 kW) - 13.51 <1MW - 13.63

Mid(10 000 kW) - 12.42 <10 MW - 12.77

Large - - - - -

Biogas

Micro(<=23 kW) - 31.25 - - -

Mini(<=150 kW) - 28.55 - - -

Small(1 000 kW) - 17.87 < 1 MW - 14.21

Mid(10 000 kW) - - - - -

Large - - -  - -

Efficient 
co-generation 
plant

Micro(<=23 kW) - 8.84 - - -

Mini(<=150 kW) - 8.84 < 1 MW - < 1 MW

Small(1 000 kW) - 8.84 <10 MW - <10 MW

Mid(10 000 kW) - 8.84 - - -

Large - - - - -
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7.4 ALTERNATIVE PROCUREMENT SCHEMES 

Auctions

The introduction of auctions is one of the main reforms induced by the revised laws on renewable energy 

sources in both entities. Entity operators will announce and implement auctions for electricity production 

from different renewable sources based on quotas defined by entity regulators. Producers will compete 

for the market premium. Quotas in Republika Srpska will be prescribed by the programme for renewable 

energy sources, which Is prepared by the Ministry of Energy and adopted by the government of RS. In the 

FBiH, quotas will be defined in the Decree of Quotas, which is prepared by the Federal Ministry of Energy, 

Mining and Industry and adopted by the government of FBiH.

In the Federation, the premium will be fixed and will be paid on top of the electricity price that the producer 

quoted during the auction. A lower cap and upper cap will be introduced, which will be defined by the regulator. If 

the selling price is below the lower cap the producer will get the additional premium on top of the fixed premium 

to compensate for the difference between the producer’s selling price and lower cap price. In case the selling price 

is higher than the upper cap price the producer will not get any premium. It is expected that there will be a wide 

range between the lower and upper cap prices, so they would represent extreme cases. The scheme may seem 

unconventional; however, it might be a mechanism to circumvent the risks of market price volatility in the future.

In Republika Srpska, the premium will be variable. The premium will reflect the difference between the 

referential price (“market price”) defined by the regulator and the price quoted by the producer during auction. 

Power purchase agreements 

Power purchase agreements (PPAs) have not been used in BiH so far. However, as in the case of auctions, 

they are one of the novelties of the new entity laws on renewable energy sources. The type of PPA expected 

to be commonly used in both entities in the near future is a PPA signed between operator and producers 

based on an auction. Some other PPA forms are considered; however, the decision has not been made yet.

7.5 GUARANTEES OF ORIGIN

According to the legislation, the issuance of Guarantees of Origin (GOs) is decentralised; these are under the 

responsibility of the single buyer in the federation (OIEiEK), and under the responsibility of the Regulatory 

Commission in Republika Srpska. 

So far, there has not been high demand in entities for issuing GOs for several reasons. Entity operators are 

not members of the international associations for certification of GOs, such as the Association of Issuing 

Bodies (AIB), thus GOs issued by operators in BiH are not tradable on the international market. The market 

pull for Guarantees of Origin is limited to aware customers, for instance companies with a strong internal 

corporate social responsibility,65 and there is no real demand.

65  Interest from soda companies was reported.
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To avoid double counting, the renewable energy facilities under the support scheme regime are not eligible 

for such certificates. In principle, those renewable energy plants which opted out of the support scheme 

could be eligible, which has not materialised. Until now, once a producer has sold energy to the operator 

and received subsidies (feed-in tariff or feed-in premium), operators are obliged, by entity laws, to cancel 

the GO for that producer and transfer it to the supplier for the obligatory share of the total subsidised 

electricity that they have received. With the revised renewable energy laws, the GO will be transferred to 

the single buyer. These will be tradable both nationally and internationally and can represent an income 

source to finance the renewable incentive scheme.

The Energy Community Secretariat has taken steps to establish a regional scheme for renewable energy 

GOs, in partnership with the AIB, which defined the protocols for the trade of GOs. 

As part of the reforms introduced by the new laws, both entities are undertaking actions towards becoming 

members of international associations for certification of GOs, which will bring new possibilities for energy 

producers from the country. 

7.6 OBLIGATION SCHEMES

The ministries in both entities are designing a model for obligation schemes and preparing the necessary 

regulatory amendments.66 Both the model and regulations have been drafted and are in process of approval 

by relevant government institutions as a step before they are submitted for adoption. According to the draft 

obligation scheme model, obligated parties are all entities authorised to distribute electrical and heating 

energy as well as other types of energy. They would collect an obligation scheme fee which would be calculated 

based on each sector’s energy-saving targets. Energy efficiency funds in both entities are envisaged to 

create energy efficiency programmes for implementation of funds collected through the obligation scheme 

fee. Once created, energy efficiency programmes would be implemented either by energy efficiency funds in 

entities or obliged parties. It is possible that, if programmes are implemented by obliged parties, construction 

of small solar power plants at individual houses and residential buildings would be also supported through 

these programmes. The effects of such power plants would be twofold: reduction of energy consumption 

from the system and increase of share of renewable sources in energy production. 

Prosumers

The revised renewable energy laws will open possibilities for consumers to invest in renewable energy and 

sell electricity to the grid. The laws introduce the consumer-producers “prosumer”. The prosumers will be 

producers of electricity from renewables for their own use, such as individual houses, business premises, etc. 

Consumer-producers are enabled to self-produce, store and (for the FBiH) sell excess power. Excess power 

is credited as an energy credit (or a monetary credit for the Federation). Households and commercial 

customers can also participate in joint production schemes. These form a community as a legal entity 

which aggregates buyer-producers. 

66   With support from the United States Agency for International Development’s technical assistance. 
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The legislation also introduces renewable energy communities, which would be further detailed 

by subsequent legislation in RS. For the federation, these non-profit entities would be entitled to the 

production, consumption, storage, exchange and sale of electricity from renewable sources, including 

through contracts on the purchase of energy from renewable sources. 

The experience with the current legislation has shown significant complexity and barriers to benefit from 

support schemes, to address issues of grid charges and value-added tax (VAT), and eventually to connect 

to the grid, and strong improvements are needed to simplify the process. At this juncture, the awareness 

and interest of the population in the prosumer market is limited, and information campaigns would be 

needed to support the new legislation. 

There are open questions on the potential impact of the prosumer segment on the demand curves over 

the distribution systems in BiH. 

7.7 TECHNICAL, INSTITUTIONAL CAPACITIES AND SKILLS

When it comes to hydro and biomass, BiH has relatively well-established supply chains and human 

capacities in terms of project development and operations and maintenance, due to the long presence of 

these technologies in the country. Furthermore, there are several construction and engineering companies 

well versed in designing and building power generation facilities over the last decades. 

When it comes to other renewable energy technologies, due to its novelty in the market, BiH generally 

lacks capacities, both human and technological. Based on the feedback from the interviewed financial 

institutions, local project developers with sufficient capacities to undertake quality renewable energy 

projects in BiH are few. On the other hand, renowned international developers have been historically 

discouraged from implementing renewable energy projects in BiH due to the long and complicated 

procedures and lack of transparency and would require an immersed local partner to support the project 

facilitation processes. 

BiH does not produce any renewable energy generation equipment. Project developers are required 

to import it, however, with adequate incentives in relation to customs and import taxes. Furthermore, 

there are several private-sector companies that import necessary equipment, especially solar panels, and 

distribute them in the BiH market. Some of the fossil fuel derivatives distributors, including local business 

giants, have also recently opened renewable energy branches and integrated solar programmes in their 

offers and services, which shows a change in the renewable energy market in the country and larger 

involvement of the private sector. However, due to their smaller size, such developers may not be able 

to deliver competitive prices in the market without adequate incentives. Nevertheless, such developers, 

if granted, could be adequate partners in international consortia, allowing facilitated access to the local 

market and influx of foreign investment.
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In order to support BiH in raising its capacities, there have been several initiatives providing technical 

assistance to the relevant authorities and private-sector developers in developing renewable energy 

projects and relevant enabling environment with the aim of increasing ownership and creating more 

sustainable development of the renewable energy sector. In 2016, the International Finance Corporation 

(IFC) partnered with a private developer to build two wind farms to help diversify the country’s energy 

sources and increase renewable energy generation. The IFC has provided advisory services on the 

development of the Pločno and Podveležje wind farms, each with a 48 MW installed capacity (IFC, 2016). 

Other institutions such as the European Bank for Reconstruction and Development (EBRD), the World Bank 

and GIZ (e.g. development of auctions and renewable energy communities), and USAID (establishment of 

an electronic registry for projects regarding renewable sources) have also been engaged in supporting the 

enabling environment.

Summary of the policy and renewable energy “enabling” regulatory frameworks

Table 11 Summary of the regulatory framework based on IRENA's classification.

National policy Regulatory instruments

Renewable energy law/strategy Auctions

Solar heating law/programme Feed-in tariff 

Solar power law/programme Premium

Wind power law/programme Quota certificate system 

Geothermal law/programme Hybrid

Biomass law/programme Net metering

Biofuels law/programme Ethanol blending mandate 

Fiscal incentives Biodiesel blending mandate 

VAT exemption Solar mandate

Fuel tax exemption Registry

Income tax exemption Finance

Import/export fiscal benefit Currency hedging 

National exemption of local taxes Dedicated fund

Carbon tax Eligible fund 

Accelerated depreciation Guarantees 

Other fiscal benefits Pre-investment support 

Grid Access Direct funding 

Transmission discount/exemption  Other

Priority/dedicated transmission Renewable energy in social housing

Preferential dispatch Renewable energy in rural access programmes 

Other grid benefits Renewable energy cookstove programme

Local content requirements

Special environmental regulations

Food/bioenergy nexus 

Social requirements

Based on: (IRENA, 2016).
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8  RENEWABLE ENERGY FINANCIAL 
LANDSCAPE

8.1 FINANCIAL LANDSCAPE OF THE COUNTRY

According to the Central Bank of Bosnia and Herzegovina (CBBiH) (2021a), the financial system in the 

country is based on a continental model, where banks play a dominant role and financial markets and 

instruments are relatively underdeveloped. The financial market in Bosnia and Herzegovina (BiH) is 

considered a capital market, which focuses on the trade of long-term assets, unlike the money market, 

where short-term assets with a maturity of less than a year are traded. The market is divided into two capital 

markets, one in the Federation of BiH and the other in Republika Srpska, and is organised and regulated 

independently. Securities are traded on two stock exchanges, namely the Sarajevo Stock Exchange (SASE) 

and the Banja Luka Stock Exchange (BLSE).

In 2020, the domestic credit to the private sector in BiH was 54.8% of the gross domestic product 

(GDP), according to the World Bank. The country’s monetary policy is formulated and executed by the 

CBBiH, which supervises the operations of banking agencies responsible for overseeing and licensing 

banks. To support monetary stability, the CBBiH issues the local currency, the convertible mark (BAM), 

under a currency board arrangement (CBA). The CBA is a fixed exchange rate monetary system 

(BAM 1 = EUR 0.51129) that operates with open capital markets and mandates that the monetary base 

can be increased only through foreign exchange transactions. The CBA rules prohibit central banks from 

creating reserves without foreign currency backing, thus promoting domestic and international monetary 

financial stability, as explained by Shirley (2013).

BiH’s projected real GDP growth for 2023 is 2.0%, the projected current account deficit is 3.7% of GDP, and 

the fiscal balance is expected to return to surplus 0.6% of GDP for the same year, with a certain amount of 

reserve accumulation and minor but sufficient international reserves. BiH’s public debt remains sustainable 

and on the lower side (less than 35% of the country’s GDP). It was estimated to increase to 38% in 2021 but 

to return to the normal downturn path and reach 26% by the end of 2025. The fiscal financing gap of 2.1% 

of GDP (for 2021) has been mainly financed by the International Monetary Fund (IMF), the European Union 

(EU), and the World Bank (IMF, 2022). 

In 2022, Moody’s affirmed BiH’s credit rating as B3/stable outlook, while in 2023 Standard & Poor’s (S&P) 

revised its previous B/stable outlook to positive. Moody’s has assessed the fiscal strength of BiH to be in 

a better position compared with the countries with the same sovereign rating, given that previous budget 

surpluses have created sufficient fiscal space to respond to the COVID-19 related crisis and Ukraine war, 

without a significant increase in fiscal vulnerabilities. According to S&P, the complex political framework, 

which was the biggest impediment in BiH, has been resolved overall through the prompt formation of a 

state-level government following the 2022 October general election (SeeNews, 2023). The country has a 

relatively high default risk spread of 7.95%, and the country risk premium is 11.22%. 



75

BOSNIA AND HER ZEGOVINA 

Due to inflationary pressures caused by the war in Ukraine and global market disruptions, the annual 

inflation in 2022 in BiH was one of the highest in the region and is assessed around 14%. The long-term 

high inflation and slowdown of major trading partners negatively affected the country’s economic activity 

in 2022. In the fourth quarter, however, there were signs of slowdown in inflation, and this trend is expected 

to last during the first half of 2023, reaching a lower level of around 7% (CBBiH, 2022).

The country has a somewhat sound financial environment, which can provide a level of confidence for 

investors, with lower severity of financial risks. Furthermore, considering that the local currency is pegged 

to the euro, there is also a low currency-related risk. 

The banking system 

As already mentioned, BiH’s monetary policy is defined and implemented by the CBBiH, while two entity 

banking agencies, namely the Banking Agency of Federation of BiH and the Banking Agency of Republika 

Srpska, are responsible for bank licensing and oversight.

   		  Commercial banks

The banking system in BiH is dominated by commercial banks (EBF, 2020). According to BiH’s Foreign 

Investment Promotion Agency (FIPA) (2021a), there are 23 commercial banks in BiH with approximately 

10 000 employees. There are two supervising bodies, the Banking Agency of Federation of BiH and the 

Banking Agency of Republika Srpska. One of the 23 banks is in majority state ownership. Foreign banks 

own over 80% of the banking capital in BiH (World Bank, 2015a). 

As of December 2021 (CBBiH statistics portal, 2022), the performance of the banking sector in BiH is 

shown in the following table. 

Commercial banks in BiH provide loans only to individuals and private legal companies. Commercial 

banks currently provide energy efficiency and renewable energy loans, either through equity or loans 

through programmes of financial support (originating from the European Bank for Reconstruction and 

Development [EBRD]; KfW, the German development bank; and the International Finance Corporation 

[IFC] through EU support programmes or directly from the development banks), which are offered across 

the Western Balkan region (WBIF, 2019). In Table 13 is shown a tabulated overview of the main initiatives 

offering financing for energy efficiency and renewable energy projects.

Table 12 Performance of the banking sector in BiH as of December 2021

Amount Growth compared with previous year

Banks net profit USD 206.7 million 58%

Total assets of banks USD 20.9 billion 7.6%

Legal entities loans USD 5 billion 1.4%

Loans to individuals USD 5.76 billion 1.3%

Deposits USD 8.44 billion 6.7%
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Table 13  Overview of the main financing support programmes offered for renewable energy and energy efficiency 
initiatives

Programme Support

1

Western Balkan 
Investment 
Framework 
(WBIF, 2019)

In December 2009, the European Commission, the Council of Europe Development Bank 
(CEB), the EBRD, bilateral donors and Western Balkans beneficiaries established the 
Western Balkans Investment Framework (WBIF). The aim of the WBIF is to provide finance 
and technical support for strategic investments. The platform was later joined by KfW and 
the World Bank. The Agence Française de Développement (AFD) became a participant 
organisation in December 2018. The WBIF combines grants, loans and beneficiary 
contributions to fund infrastructure development in various sectors, including energy, 
environment, social, transportation and digital sectors, as well as private-sector development.

2

EBRD’s Green 
Economy Financing 
Facility (GEFF) 
(EBRD, 2021a)

The GEFF offers credit lines to support investments in the green economy sector for 
residential purposes, as well as for businesses that offer energy-efficient and renewable 
energy products and services to households.

3

EBRD’s Western 
Balkans Sustainable 
Energy Financing 
Facility (WeBSEFF) 
I and II (WeBSEFF, 
2021)

The WeBSEFF offers credit lines to partner banks, which then provide the funding to 
businesses and municipalities seeking to invest in energy efficiency and small-scale 
renewable energy projects. In BiH, UniCredit Bank and Raiffeisen Bank are among 
the partner banks participating in the programme.

4

EBRD SME 
Competitiveness 
Programme (SME 
CSP, 2021)

The EBRD in BiH offers a credit line through local partner banks, along with a 15% grant 
and free technical assistance funded by the European Union. This programme helps small 
and medium-sized enterprises (SMEs) determine their investment needs to meet priority 
EU directives. The partner banks involved in this programme include UniCredit Bank, 
UniCredit Bank Banja Luka, Sparkasse Bank, Sparkasse Leasing and Intesa Sanpaolo Bank.

5
Green for Growth 
Fund (GGF) 
(GGF, 2021)

The GGF, which also operates in BiH, is a blended finance structure that combines risk 
capital provided by public institutions with additional private capital to significantly 
increase investment volumes. It offers direct financing to projects, refinancing and technical 
assistance to financial intermediaries operating in the sector. Additionally, it raises funds 
from donors, international financial institutions (IFIs), and private-sector investors.

6

Regional Energy 
Efficiency 
Programme (REEP) 
(Regional 
Cooperation 
Council, 2021)

REEP, which is managed by the EBRD, is a programme that aims to support energy 
efficiency and renewable energy projects in the public and private sectors of Western 
Balkan countries. It achieves this by blending policy support to governments with loans, 
technical assistance and incentives. REEP works both directly and through intermediaries 
to create an enabling policy environment, support investment preparation and provide 
medium-term financing. Its ultimate goal is to encourage households, businesses and the 
public sector to prioritise investment in energy efficiency.

7
IFC-Canada Climate 
Change Program 
(IFC, 2021)

The IFC has been utilising its programme funds to support the private sector and local 
banks in BiH to establish a new lending product and generate a pipeline for energy 
efficiency and renewable energy investments. Additionally, the IFC aims to enhance the 
accessibility of long-term financing and sustain confidence in the local banking sector.

8

Bilateral co-operation 
of KfW and Raiffeisen 
Bank (Raiffeisen 
Bank, 2021)

KfW provided financial support to Raiffeisen Bank to establish a credit line aimed at 
helping SMEs finance their investments in energy efficiency and projects that generate 
energy savings.

9

USAID/SIDA DCA 
Loan Guarantee 
Facility 
(USAID, 2017)

The Facility raises private cash to fund development projects, as well as demonstrating the 
financial sustainability of such investments to the local banking industry; credit guarantees 
provided by the programme help SMEs gain access to cash and take use of technical 
assistance provided by other initiatives; the bank receives a 50% guarantee on the loan 
principle under the DCA scheme (partner banks: ProCredit Bank and Sparkasse Bank)

Note:  USAID = United States Agency for International Development; SIDA = Swedish International Cooperation Development Agency; 
DCA = Development Credit Authority
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   		  State-owned banks

There are two development banks on the level of the entities, the Development Bank of the Federation of 

BiH and the Republika Srpska Investment-Development Bank (IRBRS). 

The Development Bank of the Federation of BiH is fully owned by the government and is responsible for 

managing approximately USD 238 million in funds (Development Bank of the Federation of BiH, 2021a). 

The bank provides a credit line with a maximum loan amount of USD 1.19 million and a maximum repayment 

period of 12  years to finance renewable energy projects such as wind, solar, hydropower, geothermal 

energy, biomass and biofuels, as well as other environmentally friendly sources (Development Bank of the 

Federation of BiH, 2021b).The IRBRS is the Republika Srpska government-owned financial institution that 

was established to manage the assets of Republika Srpska. The bank’s total assets amounted to around 

EUR 1.2 billion as of 31 December 2017, while the total investments amounted to EUR 1.1 billion (loans and 

securities) at the end of 2017 (Hungarian Development Bank, 2021). IRBRS does not have credit lines or 

grants specifically for renewable energy but provides support to entrepreneurs and businesses in the 

form of loans for the acquisition of fixed assets, working capital and refinancing of existing borrowings 

in Republika Srpska. The maximum sum available to legal corporations is around USD 2.97 million, while 

entrepreneurs can receive up to USD 296 890, subject to rules and limitations (IRBRS, 2021).

According to a report by the World Bank (2015a), several domestically owned banks in BiH rely heavily on 

government assistance. The IRBRS holds a significant number of shares and subordinated debt issued by 

some of these banks, which would otherwise be undercapitalised. In addition, it has substantial credit lines 

available for on-lending to all commercial banks in the country and deposits in four domestic banks. The 

report also notes that BiH’s corporate sector, mainly consisting of SMEs, heavily relies on bank credit for 

financing due to limited alternative sources of funding. 

The non-banking financial sector in BiH is relatively small and includes insurance and reinsurance 

companies, leasing companies, investment funds, and microcredit organisations, with each accounting 

for around 2-5% of financial system assets as of the end of 2020, according to the CBBiH (CBBiH, 2020).

Microfinance institutions

The BiH microcredit sector has played a critical role in decreasing poverty and supporting the development 

of SMEs. The microfinance institutions (MFIs) are supervised by the banking agencies (AMFI, 2021). The 

total assets in 2020 amounted to around USD 632.39 million. There are several examples of MFIs financing 

renewable energy projects. The funds of the GGF have been utilised in BiH through four MFIs. The total 

portfolio to date is USD 6.31 million. The EBRD signed a USD 4.59 million loan agreement with an MFI 

through its GEFF programme for green investments (EBRD, 2021b). According to project developers, the 

cost of loans from MFI is still too high, up to 20% in nominal interest rate.
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International finance in BiH

Given that (local) private investment is still in its infancy, much of the financing still comes from foreign aid 

and international donors. Net official development assistance (ODA) from both Development Assistance 

Committee (DAC) and non-DAC donors amounted to USD 464.51 million in 2019, which is just over a third 

the maximum amount of USD  1 286.24  million that was ever received through ODA in 1999. The ODA 

includes loans with a grant element of at least 25% (calculated at a rate of discount of 10%) (World Bank 

Data, 2021b). 

In 2019, six projects, including investments into facilities and project preparation documentation, were set for 

implementation using the ODA funds. The table below shows the allocated and disbursed funds (as of 2021).

USD 72.22 million was allocated to the energy sector in 2019 – USD 34.31 million as grant and USD 37.91 million 

in loans. USD 18.93 million was allocated to the renewable energy subsector, of which USD 2.03 million was 

grants and USD 16.9 million was loans (World Bank Data, 2021a). 

Sources of funds for the renewable energy sector

   		  Domestic funding

Traditionally domestic banks and domestic institutional investors that are more familiar with the national 

situation are less concerned about the political and other risks that reduce foreign investor confidence. 

Even though the country lacks sufficient domestic financing opportunities, in 2020, BiH accrued gross 

domestic savings of 2.1% of its GDP, which reduced slightly from a bit over 17% in 2019 (most likely due to 

COVID-19) (World Bank Data, 2021b).

Table 14 Renewable energy projects funded through ODA for 2019

Project title Allocated funds (USD) Disbursed funds (USD)

SBF Consulting services – pumped storage 
power plant (PSPP) Vrilo

0 18 930

Construction of wind farm Hrgud 225 378 25 880

Rehabilitation and modernisation of the 
pumped storage hydropower plant Čapljina

16 903 370 0

Promotion of renewable energy in BiH 1 284 656 1 155 725

Use of geothermal energy for the development 
of Cazin municipality – survey

149 087 149 087

Support for energy self-sufficiency of minority 
returnees in Western BiH

374 894 374 894

TOTAL: 18 937 387 1 724 518

Source: (Ministry of Finance of BiH, 2022)
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The privately owned renewable energy plants have been developed by local private companies with 

financing from commercial banks through loans and in a smaller part, their own capital.

IFIs and development banks are keen on encouraging the domestic market either through tailored technical 

assistance and policy advice or financial support through local financial intermediaries. The financial 

system of the country is sound enough to attract new investors. 

DFIs and multilateral banks

Development finance institutions (DFIs) and multilateral banks have a developmental role and look primarily 

for development impacts and sustainability, without profit targets. As a result, they are more “risk friendly” 

and they are the natural partners of BiH. On the other hand, their due diligence is more thorough and 

lengthy, especially for environmental and social impact assessment, and their funding capacity is limited. 

Some multilateral banks will require strong counter guarantees from the Ministry of Finance before they 

make a commitment, and this may create a problem at the government level.

Most of the renewable energy projects that have been initiated in the last five years have been financed 

through loans from IFIs. The total cost of the projects amounted to USD 464.73 million. The projects are 

listed in the table below. 

When it comes to large-scale wind projects in BiH, the majority of the projects are in public ownership, 

financed through loans from IFIs with the support of smaller bilateral grants from public funds. 

Table 15 Renewable energy projects in the last five years

No. Project name
Financing amount 

(million USD)
Financier Financier

1 Wind Park Mesihovina 80.09 KfW (loan) Implemented

2 Wind Park Podvelešje 73.24 KfW (loan) Implemented

3
Hydropower plant (HPP) 

Vrilo
112.69 KfW (loan) Cancelled

4 Wind Park Hrgud 67.61 KfW (loan) Ongoing

5 HPP Janjici 33.81 KfW (loan) Ongoing

6 HPP Vranduk 97.36 No information Cancelled

7 Unknown 42.26
European Investment 

Bank (loan)
No information

8 Unknown 29.29 EBRD (loan) No information

9 Unknown 25.80
Own source of funding 

through local 
commercial banks

No information

Source: (Ministry of Finance of BiH, 2022)
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   		  Blended finance

In blended finance, the DFI or multilateral institutions provide funding that reduces the perceived risk 

of the private sector, given their ability to leverage strong bargaining power and the capacity to resolve 

problems in time. Some of these institutions have a preferred creditor status that details their recourse in 

the case of the government’s default. The private sector thus benefits from the “umbrella” that is provided 

and reduces its risk premium.

Blended finance instruments include loans (with an A and B tranche), partial risk guarantees, credit and 

political risk insurance. In the best case, the risk rating of the country will be replaced by the rating of the 

multilateral or DFI partner. In the case of BiH, institutions such as the European Investment Bank (EIB), the 

EBRD and the World Bank are natural partners.

   		  Bonds

In 2019, the government sector issued a total of 17 bonds and treasury bills on both stock exchanges. 

The Federation of BiH issued six long-term bonds with a nominal amount of USD 117.33 million, ranging 

in maturity from three to ten years and with interest rates ranging from 0.05% to 0.8%. Additionally, the 

Federation of BiH held an auction for treasury bills with a total nominal amount of USD 11.73 million and a 

maturity of nine months, offering an interest rate of -0.195% (CBBiH). The Republika Srpska issued eight 

bond issues with a nominal amount of USD 159.45 million, ranging in maturity from five to ten years and 

with interest rates ranging from 2.3% to 4%. The government of Republika Srpska also issued two treasury 

bills for USD 23.47 million, with a maturity of six months and interest rates ranging from 0% to 0.0993% 

(CBBiH, 2020). 

Given the low interest rates achieved, bonds are an attractive means of raising funds for renewable 

energy projects. Elektroprivreda of Republika Srpska and the Ministry of Finance of Republika Srpska have 

announced plans to commence a bond issuance worth USD 162.5 million on the Vienna Stock Exchange, 

which will be used to finance hydropower plants (Balkan Green Energy News, 2021a). However, there has 

been no anticipation of bond issuance in the Federation of BiH yet.

Public-private partnerships 

Public-private partnerships (PPPs) can avoid or reduce public investments in infrastructure projects 

(Amović, Maksimović and Bunčić, 2020). 

Republika Srpska has encountered difficulties in implementing PPPs thus far. However, with the support 

of the EBRD, the municipality of Sokolac has taken steps towards launching a PPP project for a biomass 

district heating system with co-generation, making it one of the first local communities in Republika Srpska 

to do so. A similar project was also implemented in Banja Luka, creating a PPP between the city and a 

regional privately owned company (EBRD, 2021c). Despite the Federation of BiH not yet having adopted a 

law on PPP, all ten cantons have implemented PPP projects by adopting appropriate PPP laws in line with 

their competencies. There is currently one official PPP agreement in Brčko District.
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However, similar to PPPs, concessions in renewable energy projects can encourage private investment 

scaling. The laws on concessions in BiH regulate the tendering procedure and the approach to private 

capital investment in cases of insufficient budgetary funds for projects of general interest, particularly 

in the field of energy, at both the entity and state levels (UNCTAD, 2015). It is vital to note that all of 

BiH’s concession legislation provides self-initiative offers as one of the ways to begin the procedure for 

awarding the concession (EBRD, 2014). This means that a private partner may submit directly to the 

competent ministry a proposal to be granted a concession for which there has been no public invitation 

announced. The Law on Concessions allows for the investor/financier to take over the renewable energy 

project (permanently or temporarily) in case the payment has not been implemented accordingly, which 

may mitigate the perceived project risks (Commission for Concessions, 2021).

• There are two solar plants that will be built soon in Republika Srpska and these will be awarded 

concessions (Balkan Green Energy News, 2021b). The concession for one of the plants has been 

initiated by the private utility EFT and the agreement has been signed for 50 years (60 MW). EFT is 

required to pay around USD 3.2 for each megawatt hour generated, with the municipality where the 

plant is situated receiving 95% of that sum. The government of Republika Srpska has awarded another 

concession to the Elektroprivreda of Republika Srpska (73 MW). The same requirements have been 

offered as in the case of EFT.

8.2 FACILITATING RENEWABLE ENERGY PROJECTS

The country has to attract significant investments in order to achieve the energy transition and the 

conditions set by the European Union. These will come only partially from domestic banks and investors. 

International commercial banks and investors as well as DFIs and intergovernmental institutions will have 

a major role. The challenge of BiH is to create the conditions that attract all the funding it needs, at an 

acceptable cost.

Similar to other energy infrastructure investments, the cost of renewable energy finance can be significant. 

There are many parties involved – on both the public and the private sides. The environment is highly 

regulated and even minor changes can affect the viability of a project. Risk mitigation instruments to 

protect a project are not always available, they come at a cost, and the recourse mechanism can be lengthy.

The result is that any renewable project will be scrutinised from many angles during lengthy due diligence 

processes. One single negative mark can jeopardise the whole process.

Besides the binary decision of whether a given project or funding proposal meets the minimum criteria 

for support or not, the assessment by lenders and investors will also include an estimation of the risk that 

the project carries. The higher the risk – whether real or perceived – the higher the “risk premium” that 

will be asked. This risk premium is the difference between the revenue that investor or lender can achieve 

from a “risk free” investment (typically T bills from the US government), and the requested interest rate or 

return on equity. The premium will provide compensation for the probability that the investment may not 

be recoupable at some point in time.
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As a consequence, even small changes in interest rate and the dividends have a larger impact on the 

financial costs of renewable energy projects, seen over the entire life span of the project. A renewable 

project that carries a high risk premium may not be competitive compared with a traditional generation 

source. 

The risk premium depends on multiple factors and there will always be a subjective factor in the assessment, 

and eventually the “perceived risk” is the focus of inquiry. For example, if the country has no experience 

or track record with renewable energy auctions or independent power producers, the investors will make 

an educated guess of the probability that the government or the utility will honour the commitments that 

it made many years before. The Renewables Readiness Assessment describes a number of uncertainties 

that will influence the assessment of investors and lenders. In this chapter we highlight some of the more 

striking elements, as well as the opportunities and strategies for future development.

Counterparty risk

In the case of projects that are initiated by the public utilities, lenders will always assess the capacity of the 

utility to service its debt. The balance sheet funding of (public) utilities in BiH is generally not sufficient to 

cover the costs of large-scale renewable energy projects (also due to their already high indebtedness), and 

therefore, additional funding will need to be secured. With the involvement in the EU Emissions Trading 

System (ETS), BiH could access the payments for emissions reductions. This may represent an additional 

potential source of funding for renewable energy projects in the country in the future, but this will not be 

available in the medium term. 

Currently, there are no organisational funds established for providing financing, guarantees or co-financing 

for investments in renewable projects. Republika Srpska adopted a new law on renewable energy sources 

at the beginning of February 2022, while the Federation of BiH adopted a similar law in August 2023. The 

laws do not envisage the establishment of renewable funds or similar institutions.

Since the pricing for end consumers is not cost-reflective, the utilities depend on subsidisation by the 

government to continue their operation, which will result in a higher risk assessment by lenders and less 

favourable conditions. 

Some local developers on the other hand may lack the creditworthiness that would enable them to attract 

funding at low rates. Potential international investors will primarily evaluate the offtaker risk (on the public 

utilities), but lenders – who traditionally provide 70-80% of the funds – will evaluate any risks associated 

with both the utility and the equity investors. The weakness of both will negatively impact the cost and 

availability of the potential loan. 
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Tax relief and other incentives

• BiH has implemented a series of measures that can help to attract new investments, at both the national 

and the entity levels.

   		  Tax benefits

The base corporate income tax in the country is 10%, one of the lowest in the region, with the overall tax 

burden comparatively low, even when other minor business taxes are considered. Furthermore, corporate 

income tax exemptions exist to encourage new investments, exports and job creation. Although the tax 

regime is generally appealing to businesses, its administration is strenuous and allows for tax engineering 

and arbitrage (UNCTAD, 2015). 

Additionally, the country offers import tax exemptions for foreign investments in all sectors, including 

renewable equipment for projects. When importing equipment that is not manufactured in BiH for 

the purpose of new or expanded production, modernisation of production, introduction of new or 

modernisation of existing production technology, and direct manufacturing activity, foreign investors are 

free from paying import tax. They are also excluded from paying import taxes on production assets and 

other equipment belonging to a company that ends operations in another country and relocates to BiH’s 

customs zone to resume operations (FIPA, 2021b).

amyrxa © Shutterstock.com
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9  KEY CHALLENGES AND  
RECOMMENDATIONS

The draft National Energy and Climate Plan (NECP) was submitted to the Energy Community Secretariat 
in June 2023, and new energy and renewable energy laws have since been adopted in both entities. 
Several of the recommendations presented herein were developed with stakeholders during the course 
of the RRA process in 2021-2022 and are reflected in both the NECP and current legislation. 

The country has made significant efforts to adapt and implement the necessary regulatory and legislative 

changes committed through the Energy Community acquis67 to its own constitutional structure, with 

decentralised legislative responsibilities, distributed between the national level and the entities.

Two decades ago, Bosnia and Herzegovina (BiH) embarked on the liberalisation of its electricity market68 

with continuous efforts made to date. The speed of adoption into national legislation and the level of 

regulatory performance vary, with gaps in implementation – earmarked in the following sections as issues. 

Action for improvement of the regulatory performance: Learning from the past reform period

Originating from a transposition of texts of the Energy Community acquis into local legislation, the energy 

regulatory frameworks of the entities forming BiH show strong similarities. Each has a specific legislative 

package, which is dense and detailed, and sometimes complex to operationalise.

Current legislative texts may open room for interpretation. For instance, the renewable energy laws feature 

several support schemes and incentive mechanisms of various complexities, i.e.  feed-in tariffs, feed-in 

premiums and Guarantees of Origin. At this juncture, a detailed assessment of the current legal framework 

has not been carried out. Yet on the ground, the laws are only partly implemented, and authorities 

implement the instruments most suitable to their case. 

The multitude of actors in the energy sector adds another layer of complexity to the regulatory framework. 

For instance, the country features three regulators with different jurisdictions who regulate the local 

electricity markets independently. The licensing procedures, price-setting mechanisms, fees and tariff 

methodologies do not appear to be co-ordinated between entities. Those divergences result in practice 

in the creation of subnational renewable energy markets, having their own traction, which makes it 

challenging to implement an overarching national policy.

67  www.energy-community.org/legal/acquis.html.
68  Indicated by Decision 48/06 (2006) on Scope, Conditions and Time Schedule of Electricity Market Opening in BiH. 

https://www.energy-community.org/legal/acquis.html
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There are also gaps in the capacity of the authorities to absorb and implement such complex regulatory 

frameworks. For instance, the electronic system for issuance, cancellation and transfer of Guarantees of 

Origin, in line with the Energy Community acquis, is not in place in the Federation of Bosnia and Herzegovina 

(FBiH), while it was introduced already in Republika Srpska,69 among other performance gaps indicated. 

Given the complexity of the regulatory frameworks and policies, capacity reinforcement is needed at all 

levels of governance, in order to ensure that the laws are duly implemented and that interpretations do not 

lead to market distortions.

In the short term, additional significant reforms will be carried out, with the ongoing implementation of the 

Clean Energy Package, part of the Energy Community acquis, to be transposed in local legislation by 2023, 

and full implementation by 2024.

Recommended actions

• Among the elements to pay attention to is the capacity of the legislators to adopt laws by the agreed 

timelines, and of institutions to implement the adopted legal framework. To accelerate the adoption and 

implementation, the staffing and competences of the current institutions (e.g. regulators, renewable 

energy operators, independent system operator) should be supported and reinforced. 

• Synergies between regulators and between renewable energy operators could be built through 

harmonisation e.g.  regarding time frames for implementation, regulatory performance monitoring, 

information exchange on internal processes, ongoing cases and best practices. 

• Beyond building institutional capacities, the complexity of the legal framework remains. For the future 

renewable energy laws, it is recommended to streamline the texts and operationalise a limited number 

of options as support mechanisms for renewable energy, to avoid further interpretations of the law 

during the implementation phase. Based on the first recommendation, a regulatory performance 

review process should be enforced by the regulators, based on performance indicators, which should 

lead to recommendations for legal improvements. Co-ordination between entities to achieve a uniform 

application of the support schemes at entity level would also be recommended in order to ensure 

consistency between investments in each entity.

69   Currently under elaboration, as part of the Energy Community Secretariat’s Regional System of Guarantees of Origin in the Energy 
Community project which was carried out for all contracting parties in the past period. Electronic registers for guarantees of origin 
were established for the Federation of Bosnia and Herzegovina and the Republic of Srpska, and the necessary training was carried out 
for the competent publishing bodies (Operator for renewable energy sources and efficient cogeneration of the Federation of Bosnia 
and Herzegovina and Regulatory Commission for Energy of the Republic of Srpska). The developed registry system is compatible with 
EU standards to ensure the technical compatibility of the Energy Community guarantee of origin system with wider European markets 
and as such allows trade in guarantees of origin between contracting parties. In order for Bosnia and Herzegovina to officially start 
using the developed registers and regional system in accordance with EU practices, it is necessary for the competent publishing 
bodies in Bosnia and Herzegovina to sign bilateral contracts with the company which carried out the activities in question. Regulatory 
Commission for Energy of the Republic of Srpska signed a bilateral contract with the relevant company in June 2023, and in the 
forthcoming period the same is anticipated from the FBiH Operator.
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• The design of new renewable energy procurement schemes should be based on the past performance 

of the current ones, and in line with the recommendations of the Renewable Energy Directive, the 

main form of procurement should include market-based premiums and competitive bidding (further 

recommendations hereafter).70 

• The effective implementation of the NECP will depend on developing renewable energy projects 

without administrative delays. Specific attention should be put on streamlining and simplifying the 

administrative procedures for obtaining the necessary authorisation to build, operate, produce and 

sell energy, e.g. only the necessary institutions should be involved, fewer permits should be required, 

standardised applications should be defined and specified response timelines from the authorities 

should be specified on each case. There, the concept of a “one-stop shop” (OSS)71 for renewable energy 

projects might be explored as a long-term goal to streamline administrative burdens.72 Developers 

should obtain application forms and information about what documentation is to be provided for 

securing permits and consents at one place. Once the documentation is provided by investors, the OSS 

would distribute it to competent institutions and monitor the process until permits are issued, after 

which, the investors would receive the permits from the OSS. 

Towards integrated strategy for planning and investment in the energy transition and required 
infrastructure

As per the Governance Regulation, BiH is currently developing its NECP, with the final draft being submitted by 

June 2024.73 Currently, the NECP process is led by the Ministry of Foreign Trade and Economic Relations of BiH 

(MOFTER) together with the Ministry of Energy and Mining of Republika Srpska; the Ministry of Physical Planning, 

Construction and Ecology of Republika Srpska; the Federal Ministry of Energy, Mining and Industry; the Federal 

Ministry of Environment; and the Brčko District government of BiH. However, the complexity of the process shows 

the lack of regular co-ordination among these institutions that is not only related to the draft of the NECP.

According to MOFTER,74 the NECP will be central to the co-ordination and consistency between the existing 

strategies and plans in the field of energy and environment: the Energy Framework Strategy 2035; the 

Strategy for Climate Change and Low-Emission Development; the Action Plans for Renewable Energy and 

for Energy Efficiency; the updated Nationally Determined Contribution (NDC); the Environmental Strategy 

and Action Plan (ESAP 2030+); and the upcoming Building Renovation Strategy. The country does not 

currently have an integrated strategy for planning and investment for the power sector. This role should 

be fulfilled by the Independent System Operator in BiH (NOSBiH), in charge of developing the Indicative 

Generation Development Plan and the Long-term Transmission System Development Plan. The Indicative 

Generation Development Plan is qualified by the stakeholders interviewed during the Renewables 

Readiness Assessment process as prospective; however, financial commitments are not in place. 

70  Included in revised renewable energy laws.
71  Illustrated by Danish Energy Agency (2020). 
72  On this point the Renewable Energy Directive Article 15 might be reminded contracting parties must take necessary measures to 

streamline administrative procedures and establish predictable time frames for such procedures. It also requires the establishment of 
simplified and less burdensome authorisation procedures, including a simple notification procedure, for decentralised devices and the 
production and storage of energy from renewable sources.

73  Article 9 of the Governance Regulation. Draft NECP has been submitted to the Energy Community Secretariat in June 2023, in 
accordance with defined deadline.

74  Presentation at the Renewables Readiness Assessment workshop, December 2021.
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In practice, investment planning in generation capacities is carried independently by the incumbent 

vertically integrated utilities, and the country lacks independent power producers (IPPs) for utility-scale 

projects. The fleet of generation assets is ageing and inefficient, and new investments are needed in 

generation. Investments in new coal capacities are being foreseen, despite the risk of creating stranded 

assets for the decades to come. Therefore, the upcoming NECP is an opportunity to create a predictable 

pathway for the decarbonisation of the energy sector, through setting up targets, incentives and measures 

for power sector transformation.

Currently, within the entities, the support scheme allocations follow quota capacity allocations, which were 

defined until December 2020. Those quotas were extended until December 2021 and are no longer valid.75 In 

a case of a lengthy transition period for the submission of the final NECP, and in the absence of quotas under 

the current system, the path is uncertain with regard to the development of renewable energy projects.

Recommended actions

• Despite the official extension of the deadlines for submission of the final NECP, the timeline for its 

preparation should continue being triggered by the national agenda rather than external processes, in 

order to avoid disruption and further delays in the renewable energy transition. Therefore, release of 

the final NECP before the deadline is recommended, due to the already existing gap of intermediate 

measures to support the renewable energy sector in the short and mid-term. 

• A further recommendation proposes institutionalising the co-ordination mechanism for implementation 

and monitoring purposes. Namely, the co-ordination framework organised under the NECP is a key 

co-ordination mechanism for the energy sector. As the NECP should include a monitoring and review 

process based on the biannual NECP progress report, the current NECP co-ordination framework 

should be institutionalised in order to ensure robust co-ordination and monitoring mechanisms. More 

concretely, this can be done through setting up a permanent energy planning team/office that can also 

be responsible for co-ordinating with different entities and ministries, with its own capacity to develop 

and model medium- to long-term capacity expansion within BiH. This also allows the team to focus on 

regular updates and quality assurance for such activities, keeping up with market developments and 

political changes, and consistent with the climate commitments formulated by the NDC.

• The International Renewable Energy Agency’s (IRENA’s) costs studies clearly show that renewable 

energy is cost-competitive with fossil fuel-fired options in most parts of the world (IRENA, 2022b). For 

the Southeast Europe (SEE) region, IRENA indicates onshore wind could undercut the levelised cost of 

electricity (LCOE) of fossil fuels by 2025, and solar photovoltaic (PV) and hydropower can already be 

generated at competitive levels in SEE (IRENA, 2019b). When setting up its renewable energy targets 

by 2030, BiH should take into account the most recent cost data for the different technologies in order 

to capture least-cost planning as well as to review the new trends periodically, which opportunity is 

given also by the review mechanisms of the NECP. 

75  Although the new Law on Renewable Sources in Republic of Srpska was adopted in 2022, the 1st Amendment to the Law on Energy 
was made in order to create the basis for the adoption of the Entity Energy and Climate Plan, which is reported as a reason the 
adoption of the by-law defining the new incentive quotas was delayed. Drafting of the by-law is in the final stage and its adoption 
is expected in the course of 2023.
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• The greenhouse gas (GHG) targets and the renewable energy targets will increasingly have to factor 

in the carbon trade mechanisms under the Paris Agreement and Glasgow Climate Pact. This will 

further reduce the cost-competitiveness of coal-based electricity, with potential consequences on the 

future viability of the utilities and rising prices for consumers, including energy-intensive industries.76 

Therefore, the development of strategies to mitigate the power supply risks and to decarbonise power 

generation should preserve energy independence and security of supply. The economic impacts in 

coal regions should be mitigated as part of the Just Transition. 

• Setting up coherent plans and targets by 2030 which are in line with the Paris Agreement goals and the 

long-term strategies by 2050 will bring investors certainty and predictability in their implementation. 

In this view, the long-term energy planning for renewable energy targets should adopt an integrated 

approach, which moves from long-term through short-term planning steps, and establishes clear, 

internally consistent feedback loops within techno-economic assessments (IRENA, 2017b, 2017c). 

• The successful implementation of the renewable energy and climate targets should be based on 

the development of robust implementation plans for electrification and renewable energy targets in 

all end uses (buildings, transport, industry); the adoption of a reliable enabling framework; and the 

mobilisation of adequate financing instruments and volumes. 

• The generation and transmission plans should be updated to reflect aspirations/targets approved in 

NECP. These will then help create the solid and bankable project pipeline for BiH, which will need to be 

deployed according to a phased plan. In order to stimulate the market, the capacities to be allocated 

under each support scheme, and implementation timelines, should be specified per technology, and 

transparently communicated through rolling plans, forming an overall NECP implementation plan.77 

Clarity vis-à-vis project capacities and locations with verified solid pipelines of renewable energy 
projects as a requirement for their implementation 

At the national level, the National Renewable Energy Action Plan (NREAP) was adopted in 2016, 

complemented by the Framework Energy Strategy of BiH until 2035. The NREAP was developed based 

on the consolidated action plans of both entities and is mentioned in the laws on renewable energy and 

efficient co-generation.

Those objectives were implemented through the feed-in tariff scheme under a system of annual energy 

quotas to be met. The advantage of a quota system is the ability to incentivise projects while keeping 

control over the volume of support to the sector and ensuring the balance with the additional costs passed 

on to end consumers.

76  Studies are currently being conducted by international organisations to capture the potential impact of carbon mechanisms on the 
competitiveness of coal assets, and to quantify impacts to final users.

77  Regulation (EU) 2018/1999 requires an indicative trajectory by 2025, with a 65% share of realisation by 2027. Article 20 requires 
integrated reporting on renewable energy to include trajectories per technology.



89

BOSNIA AND HER ZEGOVINA 

As pointed out by the Energy Community Secretariat (Energy Community, 2021), the target quotas have 

expired,78 and there is limited information available to understand if they were fulfilled, as the single buyers 

do not regularly publish the list of projects and incumbents. The lack of tracking of the renewable energy 

projects is further complicated by the fact that the tentative registries are submerged with project ideas, 

which may not mature. Potentially, improved co-ordination among the actors might allow to reference 

projects that have – at minimum – carried resource measurement campaigns and reached a certain level 

of maturity. 

Yet the renewable energy market lacks direction at the moment. With the upcoming NECP, the regulatory 

frameworks should evolve, potentially with the opportunity to conduct auctions for large renewable 

energy capacities and redefine the rules for smaller capacities. The new legislation will open perspectives 

for auctions, prosumers and electric vehicles (EVs). Currently the renewable energy laws of Republika 

Srpska and of Federation were adopted. The by-laws are currently being prepared in both entities, with 

support of GIZ, the German development agency. 

However, the regulatory uncertainty, created by the extended revision of the legislation, might seriously 

impact project developers, in the expectation of the adoption and the implementation of the revised 

policies. It is potentially harming a sector which is currently not funded by local banks but seeking equity 

and debt internationally. Intermediate transitional measures might have been preferable, in order to sustain 

a nascent renewable energy market.

The Renewable Energy Directive allows for the application of support schemes to incentivise renewables.79 

Those support schemes should respond to price signals and be granted under the “form of a market premium” 

“sliding or fixed”, which should be granted in an “open, transparent, competitive, non-discriminatory and 

cost-effective manner”, which calls for the implementation of auction systems for large capacities.

Auction systems are complex to operate, and responsibilities of the different stakeholders (e.g. auctioneer, 

offtaker, bidders, developers) and institutions should be set into details. The capacities of the regulators 

and single-buyer entities (renewable energy operators) should allow to carry effective and transparent 

auction mechanisms. Currently, regulators and single-buyer entities might be facing staff shortages, which 

can explain that some parts even of the current mandates are not fully implemented.80 Additional resources 

might be required to design and conduct the new auction schemes. 

78  According to interviews, the expiry of the quota system is confirmed for the FBiH. However, Republika Srpska had established its 
action plan, adopted in accordance with the previously defined Law on Renewable Sources, which was valid until December 2021. 
The new quotas will be determined by the Program on the Use of Renewable Sources, which is expected to be adopted in the course 
of 2023. However, the interest in obtaining incentives is significantly lower compared to the period of a few years ago, because many 
small producers as well as investors interested in building facilities with large installed power plan to build facilities without any type 
of incentives.

79  Renewable Energy Directive, Article 4.
80  For instance, the Regulatory Commission for Energy in the Federation of BiH (FERK) has 39 employees, while the renewable energy 

operator in the federation reported 15 employees, with limited technical capacities.



90

RENEWABLES READINESS ASSESSMENT

One point of attention is the lack of spatial planning for renewable energy projects, or the lack of 

definition of potential zones for projects. Under the current support schemes, this has led entrepreneurs 

and investors to seek the best project locations and engage with local communities in order to secure 

land. Although assigning the responsibility of site selection to the bidders can lead to the identification 

of the most suitable sites, there is a risk that all projects would be concentrated in zones with the highest 

potential. This could lead to issues with grid connection and the concentration of socio-economic impacts 

(in terms of benefits such as jobs but also disadvantages such as noise or landscape impacts) in specific 

zones. In some other countries, this concentration of projects has led to social opposition to renewable 

energy projects. Designing auctions to be zone- or site-specific can reduce those risks and spread the 

benefits more equally among regions, but it means the government would have to undertake assessments 

related to resource and land availability, and grid connection (IRENA, 2013). 

Recommended actions81

Several dimensions should be factored in the auction process (IRENA and CEM, 2015), which are 

categorised as auction demand, qualification requirements, winner selection process and seller’s liability. 

The auction implementation strategy would require a dedicated task force, which should look into critical 

elements for investors, such as the capacities of the organisation(s) which would be in charge to develop 

the auction demand and select the auction scheme; to define the qualification requirements; to establish 

the criteria and process for the winner selection process; and to set the seller’s liabilities. At this juncture, 

recommendations address primarily auction demand and qualification requirements. 

• Auction demand should be transparently announced ahead of time, i.e. the choice of the auctioned 

volume and its split among technologies and project sizes.82 

• Several arrangements are possible, e.g. technology-neutral versus technology-specific auctions, and 

stand-alone or systematic auctioning schemes. As introduced in previous recommendations, a full 

alignment between the national and the entity levels should be achieved, which entails alignment between 

the overall NECP objectives, its implementation timeline and the target quotas to be implemented by 

the entities, accompanied by robust enabling regulatory framework and the mobilisation of adequate 

financing instruments and volumes. 

• Long-term certainty and predictability regarding the upcoming auctioned volumes need to be 

communicated to investors. As auction schemes for renewable energy projects should become the 

norm for large capacities, co-ordination, alignment and transparency should be delivered through an 

auction pipeline with clear capacity targets and timelines, co-ordinated across entities, i.e. a systematic 

auction scheme. 

81  Many of the recommended actions in this section were included in the draft NECP and revised renewable energy laws in Republika 
Srpska and FBiH, as well as in draft entity bylaws on auctions for electricity from renewable energy sources.

82  In the case of Republika Srpska, the new Law on Renewable Resources defines that six months before the auction, the Government 
adopts a Decision defining the basic elements for the auction and publishes it on the website so that investors are informed in a 
timely manner in order to prepare for the auction.
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• In support of auctions, a key mechanism for implementation will be to maintain a transparent and 

updated project registry for each category of the auction, consolidated at national level. This information 

is of great need for potential investors, bidders, grid operators and regulators, and should be publicly 

available. 

• To prevent renewable energy projects from being concentrated solely in areas with abundant 

resources, location constraints must be considered. These constraints may be implemented to promote 

geographic diversity, ensure proximity to the grid or loads, or address other concerns. One approach 

to implementing location constraints is to use demand bands that are specific to certain locations. 

Another option is to include a “project location” component in the criteria used to select winning 

projects. Finally, requiring that participating projects be located in specific areas is also a potential 

strategy, as suggested by IRENA and CEM (2015). 

• Those areas should be assigned for renewable energy projects and referenced in spatial plans. Their 

identification should be based on, e.g. the renewable energy resource, cost-efficient gains in generation 

adequacy, a first-level grid impact assessment, the feasibility of land acquisition, and environmental 

and social impact assessment (ESIA), as well as a consultation of the local authorities and populations. 

The ESIA, in particular, should follow international standards enforced by the international financial 

institutions (IFIs), which can allow institutional donors to contribute to financing projects. 

• Also, considering the long lead times involved in infrastructure development, infrastructure investments 

should be urgently initiated to enable the delivery of renewable energy projects along the NECP. The 

previously mentioned spatial planning process should be used to establish the priority reinforcement 

projects. The Indicative Generation Development Plan and the Long-Term Transmission System 

Development Plan, under the responsibility of NOSBiH, which formulates recommendations regarding 

the integration of renewable energy sources to the transmission level, should factor the investments 

required in the transmission network to accommodate the timely integration of the renewable energy 

capacities, consistent with the NECP.

• The Renewable Energy Directive seeks to assess the performance of the support for renewable energy 

sources granted through tendering procedures,83 including by “achieving cost reductions”, which 

implies a broad participation in the auction scheme, leading to effective competition. Collusion and 

price manipulation should be avoided. 

• Qualification requirements such as track record are essential, but can create barriers for local 

new/small players. 

83  “Analysing in particular the ability of tendering procedures to: (a) achieve cost-reduction; (b) achieve technological improvement; 
(c) achieve high realisation rates; (d) provide non-discriminatory participation of small actors and, where applicable, local authorities; 
(e) limit environmental impact; (f) ensure local acceptability; (g) ensure security of supply and grid integration.” (Directive (EU) 
2018/2001 of the European Parliament and of the Council of 11 December 2018 on the promotion of the use of energy from 
renewable sources).
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• Qualification requirements could include socio-economic benefits, such as recourse to local 

manufacturing and workforce. Initiatives establishing synergies with the Just Transition concept could 

be encouraged through the award mechanism (further recommendations in subsequent sections). 

• The winner selection process should be established, i.e. it defines the bidding procedure, the minimal 

competition requirements, the selection criteria, the clearing mechanism, and marginal bids and the 

payment to the auction winner. 

• Minimum price criteria may be amended by other non-monetary criteria such as socio-economic 

benefits, location, developer’s experience, etc. Mechanisms also exist to establish ceiling prices over 

which the bid would be discarded (IRENA and CEM, 2015).

• A seller’s liabilities should be set and clear to all participants, i.e. rules ensuring high implementation of 

the awarded projects and timely implementation. 

• A balance should be sought between setting stringent compliance rules and the risk of increase 

transaction costs. The notion of risk should be carefully accounted for; according to IRENA, “risk 

allocated should be clearly communicated, transparent, fully quantifiable, and enforced”. 

Enforcement of retail electricity market reform and consumer empowerment

In the FBiH the power utilities are bundled companies. The separation of accounts for generation, distribution 

and retail has been postponed to the 2023-25 time horizon, when the distribution assets should be fully 

unbundled. In Republika Srpska, the utility was unbundled for distribution, while it maintains a bundled 

generation and retail licence. 

The unbundling of the distribution networks has potential to improve their performance, with improved 

quality of service on some distribution networks. This is illustrated by one example provided by the 

interviews, where the regulatory commission of Republika Srpska (RERS) was able to implement a 

revenue requirement methodology for the distribution companies, which led to triggering investments 

and improving performance of some of the incumbents. The methodology was adopted which should 

enable the regulator to push the regulatory performance of the distribution sector to meet international 

standards. In the Federation, the utility EP HZHB also claims to have made improvements. The company is 

essentially preparing for future unbundling.84 

Currently, some industrial companies express interest in power purchase agreements (PPAs) with renewable 

energy project developers. Those companies may introduce energy management and renewable energy 

for the purpose of security of supply due to the exposure to carbon prices in the future, and to secure 

stable electricity prices.

84  The information is pending for EP BiH, as it was requested after the interview took place.
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With the revised legislation (introduced in Republika Srpska and in the Federation), prosumers segment 

is open for consumers to invest in renewable energy, self-consume and deliver surplus electricity to the 

grid (Balkan Green Energy News, 2023b). However, at this juncture, the awareness and interest of the 

population in the prosumer market is limited.

Complaints were raised on the lack of benefits of the levies for renewable energy feed-in tariffs to the end 

consumers. There are open questions on the potential impact of the prosumer segment on the demand 

curves over the distribution systems in BiH.

Recommended actions

• The “free choice of supplier”85 is addressed in current legislation but is not yet effective. The blocking 

point lies in the enforcement of market-based supply prices.86 The operationalisation of the free choice 

of supplier should be carried out to allow the emergence of end customers and retailers willing to source 

power exclusively from renewable energy sources. The competitiveness of renewable energy should rely on 

the implementation of Guarantees of Origin, and market-based retail pricing. A prerequisite for activating 

customer switching is a competitive offer on the market, which may happen after the introduction of the 

emissions trading system mechanism (gradual), more intensive construction of renewable energy sources in 

BiH and the establishment of an organised electricity market and its connection with neighbouring markets.

• The transition towards market-based retail pricing can create a level playing field for renewable energy, 

which is increasingly cost-competitive. At the same time, it is important that the price reform is accompanied 

by mitigation measures to protect vulnerable consumers and small and medium-sized enterprises (SMEs). 

For the deprived consumer categories, the directive allows for public intervention regarding electricity 

price, but with strict boundary conditions.87 Regulators should ensure those requirements are met. 

• Building on current experiments on smart metering, active customers, which should among other 

things be entitled to self-generate electricity, participate in energy efficiency schemes and flexibility 

schemes. The Electricity Directive strongly recommends promoting energy efficiency and empowering 

final customers through, among others, the adoption of smart meters. The policy guidelines formulated 

by the Energy Community Secretariat88 should be enforced. 

• In parallel, the unbundling of distribution system operators (DSOs)89 should be enforced to allow for 

the efficient management, transparent and non-discriminatory access of the distribution networks. It is 

acknowledged that the operation of the DSOs would be impacted by the emergence of the prosumer 

market, evolving towards “smart grids”. Participants in the Renewables Readiness Assessment workshop 

recommended a progressive evolution of the regulatory framework, based on regular regulatory 

performance evaluation by the entities’ regulators. 

85  Electricity Directive, Article 4.
86  Electricity Directive, Article 5.
87  Set by Directive (EU) 2019/944 Article 5.7.
88  See Policy Guidelines of the EnC on Integration of Renewable Self-Consumers, PG 03/2020, 28 September 2020.
89  Energy Directive, Article 35.
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• The experience with the current legislation has shown significant complexity and barriers to benefit 

from support schemes. Issues of grid charges, value-added tax and eventually connection should 

be addressed. In this regard, strong improvements are needed to simplify the process and enable 

interested consumers to contribute to the energy transition through becoming prosumers.

• In order to promote the opportunities for prosumers introduced in new legislation information, 

campaigns would be needed to make consumers aware and willing to engage in the prosumer market.

• Active customers should also be enabled, through implementing the newly defined framework for 

renewable self-consumers, acting individually or aggregated, as well as renewable energy communities.90, 91 

Towards a transnational wholesale power market that incentivises efficient investments

On the generation segment, there is no evidence of an operating competitive market, as internal trading is 

limited due to the absence of an internal power market, and competition is limited. It is also understood that 

each utility balances its own generation as part of its own balancing groups, each utility operating its own 

dispatch centre with its own internal constraints. Complementary balancing is then operated at national level 

through a competitive balancing market organised by the independent system operator (ISO).92

The internal balancing, combined with bundled supply and retail licences, lacks transparency regarding 

the costing methodologies on the generation side. It is also noticeable that the power system in BiH is 

performing local dispatch of the generation assets, while the principle of capacity credits for renewable 

energy would call for larger balancing areas, which would harvest the statistical complementarity between 

wind and solar and lower the “intermittency“ of variable renewables. 

Currently, the balancing groups tend to create a need for each of the utilities to consider increasing the 

hydropower capacity for storage93. Potentially, some joint efforts could be made regarding the development 

of balancing capacities at national level, in order to seek optimisation of storage at system level, rather 

than through individual balancing areas.

With the practice of balancing groups, the actual benefit of renewable energy plants in a portfolio would 

essentially rely on the dispatch strategy of the utility. For assets not owned by the utilities (independent 

power producers [IPPs]), the merit order effect of renewable energy projects is possibly implemented 

by the obligation to purchase and dispatch the electricity purchased by the single buyer (the operators 

for renewable energy sources in each entity). Yet, within the current scheme, there might be situations 

where a cost-reflective price is not guaranteed, nor is the financial viability of each asset in the portfolio 

guaranteed. Eventually, some assets within the generation fleet might be subsidising underperforming 

investments.

90  New laws in BiH prescribe role of aggregators, prosumers and energy communities.
91 Renewable Energy Directive, Articles 21 and 22.
92  The ISO is in charge of maintaining the overall balancing of the system. A balancing market has been operational since 2016; 

the balancing market involves balancing groups (the bundled utilities) and some minor contributors.
93 Interviewees did not consider battery storage at large scale as economical.
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Recommended actions

• Efforts were made towards the establishment of an organised day-ahead and intraday electricity market 

in BiH. These efforts were supported by technical assistance projects to the development of a regulatory 

framework necessary for the establishment and operationalisation of an organised electricity market, 

expected, among others, to provide relevant price signals for new investments into the renewable 

energy sources. The coupling of such a day-ahead and intraday market should be implemented in 

line with the newly adopted Electricity Package in the Energy Community. This will increase cross-

border trade, competition and integration of renewable energy sources, thus contributing to security 

of supply and sustainability. More specifically, to support the uptake of renewable energy and lowering 

GHG emissions in a cost-efficient manner, the established day-ahead and intraday market should be 

integrated into the European single electricity market. To get an exemption of electricity imports to 

the European Union from the Carbon Border Adjustment Mechanism (CBAM), which will apply as of 

1 January 2026, BiH shall complete market coupling before the end of 2025 as one of the preconditions 

for obtaining the exemption from CBAM.94

Action to integrate socio-economic aspects of the energy transition and renewable energy 
deployment 

IRENA (2022c) models the impact of an energy transition roadmap towards the 1.5°C temperature goal 

of the Paris Agreement and quantifies impacts in terms of gross domestic product (GDP), employment 

and welfare. The scenario involves a rapid phase-out of coal and expansion of renewable power in the 

period 2021-30, and a phase-out of oil for transport and feedstock on period 2031-50. For the SEE region, 

half of the total final energy use should rely on electricity by 2050, of which 86% should come from 

renewable energy sources, rising to 7 000 terawatt hours (TWh). The transition could result in 2.5% in GDP 

improvements and nearly 50 000 additional jobs.95

Last year, IRENA and ILO (2021) noted that the renewable energy sector performed better than conventional 

energies during the 2020 COVID-19 pandemic and showed better resilience. The socio-economic benefits of 

renewable energy deployment vary with the ability to enable local content and local employment through 

“contracting arrangements, technical development and co-operation, and local capacity development” 

(IRENA and ILO, 2021, 9).

The economy of BiH is performing below its potential, and facing brain drain (see Chapter 1). In this 

context, new opportunities for growth can arise from the diversification of the economy and the energy 

mix, if managed in a way that acknowledges both the challenges and the benefits that derive from it. The 

transition to a decarbonised energy mix should be accompanied by the reconversion of the coal mining 

sector, currently facing financial issues. The sector employs thousands of miners and the economic impact 

of the current downsizing of the coal sector may impact entire communities. 

94  Article 2 of the Regulation (EU) 2023/956 of the European Parliament and of the Council of 10 May 2023 establishing a carbon border 
adjustment mechanism (Text with EEA relevance), OJ L 130, 16.5.2023, p. 52–104, EUR-Lex - 32023R0956 - EN - EUR-Lex (europa.eu).

95  IRENA presentation to the Renewables Readiness Assessment workshop, 7 April, 2022. 

http://europa.eu
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The Sofia Declaration on the Green Agenda for the Western Balkans would be instrumental, as it might 

contribute to channel the necessary resources to implement the energy transition, including the shift from 

labour-intensive coal mining to a more diversified economy, while ensuring a just transition, a concept 

widely adopted internationally, and part of several programmes and initiatives such as the Just Transition 

Mechanism of the European Green Deal,96 the Energy Community Coal Regions in Transition Project for 

Western Balkans and Ukraine,97 the European Bank for Reconstruction and Development’s (EBRD’s) Just 

Transition Initiative,98 or the World Bank’s Just Transition for All.99 

Recommended actions

• An economic assessment considering the adoption of the carbon price impact, and how carbon price 

revenues can be reinvested in the Energy Transition, is fundamental to scaling the efforts in support 

of the Energy Transition. Special attention should be paid to the social implications on employment, 

energy prices, impact on industry, and energy poverty and vulnerability. The coal regions in transition 

should be an integral part of the discussion.

• To gather support from citizens for the energy transition, the benefits of renewable energy and energy 

efficiency measures should be visible to them, a few examples being building renovation programmes 

or district heating improvements. Also, public awareness should be raised regarding the social benefits 

of the energy transition, environmental aspects and empowerment of consumers. 

• In the short term, the targeted skills, entrepreneurial capabilities and industrial capacities required to 

implement the NECP should be assessed, with the objective to leverage local competences and engage 

local industries to create renewable energy value chains. An industrial policy would need to be based 

on an assessment of which parts of the value chain can be localised. A green industrial strategy and an 

education and skills development strategy should support the NECP. It should elaborate strategies to 

transfer the current skills into other sectors, including renewable energy projects. 

• The development of renewable energy training and educational programmes and the integration of 

climate and energy issues in the educational curriculum should be considered, with the long-term view 

to move towards a green economy – low carbon, resource efficient, socially inclusive. In that regard, 

there is a need to assess existing skills and how they match with the evolving needs in the renewable 

sector. There is a need to co-ordinate between private-sector firms and educational institutions.

• The EU and Energy Community initiatives for coal regions in transition should be leveraged for 

exchanging best practices and building capacities. The World Bank also initiated a new technical 

assistance programme related to the energy transition in coal regions in BiH, which identified pilot 

mines, and may chart the way for future repurposing of land in coal regions for energy and non-energy 

applications.

96  https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en.
97 www.energy-community.org/regionalinitiatives/Transition.html.
98 www.ebrd.com/what-we-do/just-transition-initiative.
99 www.worldbank.org/en/topic/extractiveindustries/justtransition.

https://commission.europa.eu/strategy-and-policy/priorities-2019-2024/european-green-deal/finance-and-green-deal/just-transition-mechanism_en
https://www.energy-community.org/regionalinitiatives/Transition.html
https://www.ebrd.com/what-we-do/just-transition-initiative
https://www.worldbank.org/en/topic/extractiveindustries/justtransition
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Actions for decarbonisation of the heating sector

The residential sector is the largest consumption sector, accounting for 40% of the total final energy 

consumption. This energy is primarily supplied from biofuels and waste (64%), with forest wood being 

used primarily for heating and cooking. In the future, the 2030 Low Emissions Analysis Platform (LEAP) 

modelling foresees a large increase of wood consumption as 13 000 000 square meters of households are 

not connected to the heat networks and use forest biomass.

The biomass potential study commissioned by GIZ (Pfeiffer et al., 2019) notes the energy balances may 

largely underestimate the household biomass consumption, due to the use of unregistered biomass, and 

the fact that the consumption is self-declared, which does not account for illegal activity and unregistered 

wood extraction. The margin of error could be as high as 56% more than the current estimates. In addition, 

UN WCMC (2020) presents some insights on illegal activity in the wood sector. It is noted that one-third 

of the illegal wood exported to the European Union was firewood. It also refers to illegal logging, without 

locating specific values.

On the other hand, the Renewable Energy Directive defines “sustainability and greenhouse gas emission 

savings criteria for ... biomass fuels’.100 More specifically, biomass fuels should not be obtained from land 

with a high biodiversity value, for land having the status (as of January 2008101) of “primary forests and 

wooded land of native species”, with the absence of noticeable human activity, or other highly biodiverse 

forest and other wooded land which is species-rich and not degraded.

BiH has one of the most significant biomass technical potentials in the region, equivalent to more than 

80% of the country’s total energy demand (IRENA, 2019b). The potential of residues appears to be very 

sizeable, in terms of forest residues (5 petajoules [PJ]), agricultural and woody residues (2 PJ), pulp and 

paper residues (2 PJ), and biowaste (10 PJ). 

Recommended actions

• The country is primarily dependent on wood for heating built-up space, which can create sustainability 

challenges. There is a need to improve the sustainability governance on forestry management through 

dedicated regulations on the sustainability of biomass and forest, as well as promote voluntary 

certificates for sustainable forest management, to avoid negative impacts on environmental and social 

aspects.

• The dependency on wood should be mitigated to modern, efficient heating technologies:

100  Renewable Energy Directive, Article 29.
101 Whether or not this land continues to have that status.
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• Expanding and utilising waste- and residues-based modern forms of bioenergy for residential heating, 

instead of burning wood for heating while causing pollution and health impacts. Residues and waste-

based bioenergy, including forestry and agricultural residues, sawmill and pulp industry processing 

residues, and organic waste, can meet most of the residential heating need in BiH (IRENA, 2019b). 

These feedstocks can be used to produce biogas and biomethane through the anaerobic process, 

which can be injected into the existing natural gas grid. They can also be used to produce pellets to 

replace inefficient residential heating options, or produce liquid biofuels for transport.

• Deploying geothermal energy for the provision of reliable baseload heat through district heating 

systems. Several regions in the country have access to thermal waters which are used for various 

applications and could be used for heating in buildings (Samardžić, Hrvatović and Skopljak, 2019). 

Detailed assessment of these geothermal resources will be required to determine their potential for 

heating.

• Solar thermal systems, including water heaters and large-scale solar thermal projects, can provide 

renewable heat for domestic use. In cities, solar thermal mandates or similar regulations can be used 

to require the installation of solar water heaters in all new residential buildings or public buildings, or 

a specific share of hot water supplied by solar thermal projects. Combined with heat pumps, large-

scale solar thermal projects can also be used for pre-heating. 

• Heat pumps are highly efficient appliances that can provide both heating and cooling services to 

individual houses (and then combine with small-scale rooftop solar PV systems) or entire districts 

through district heating and cooling (DHC) networks. Grants or subsidies and time-of-use tariffs are 

necessary to reduce the upfront and operational costs of heat pumps.

• DHC networks are a key enabling infrastructure option for integration of renewable heat, such as 

geothermal, solar thermal, bioenergy or heat pumps based on renewable electricity. DHC networks 

are more cost-effective when they use recovering waste heat from industrial processes or other 

available excess heat. Beyond direct investments, policies, particularly at municipal level, can also 

support retrofitting existing DHC networks through land-value capture strategies, synchronisation 

with transport construction to minimise costs, and other financial or fiscal incentives. To support the 

deployment of new DHC networks, policies should include heat mapping to ensure sufficient heat 

demand, and connection demand for new districts to avoid overlapping investments. 

• Energy efficiency measures can improve the cost-effectiveness of heating and cooling technologies, 

such as building envelopes. Building codes (at national or city level) should include higher efficiency 

requirements.

• Remove existing price regulations in heat supply to improve the competitiveness of renewable energy 

solutions. However, measures should be in place to address energy poverty in economically weaker 

sections of the population when promoting renewable energy options and high-efficient appliances. 



99

BOSNIA AND HER ZEGOVINA 

• Energy efficiency could be enhanced through consumption-based billing. This could be achieved 

through the installation of energy meters at the apartment level, to measure the actual energy usage 

per household.

• Adopt a strategic heat planning approach in the implementation of renewable-based heating systems, 

which enable cities and municipalities to address their energy needs today and in the future. Strategic heat 

planning entails mapping and evaluation of the locally available renewable energy sources (that currently 

remain largely untapped), e.g. geothermal, solar thermal and sustainable waste heat; matching them with 

the current and future heating demand centres in cities; and developing enabling frameworks to facilitate 

their deployment in the heating sector. It also helps to identify existing technical and regulatory barriers 

and propose potential solutions, as well as supporting the identification of key stakeholders and developing 

strategies for their engagement. Through the strategic heating plans, cities and municipalities can adopt 

tailored ownership models, harmonised regulations across different sectors, energy pricing mechanisms, 

and project financing options that promote investment in renewable-based heating and cooling.

Actions to decarbonise the transport sector

The NREAP included a 10% renewable energy target for the transport sector. Currently, this share is 

estimated at 0.4% by the Energy Community Secretariat, which identifies challenges for the transport 

sector, due to the lack of regulations, the lack of sustainability criteria for biofuel, the lack of incentives, 

and insufficient fuel and biofuel statistics.

Transport electrification has started to develop in the country, despite the absence of regulation for the 

sector. At the moment, for EVs there are reports of the implemented charging stations that are delivering 

power for free.

In order to fulfil the obligations from the Energy Community Treaty and the Sofia Declaration, BiH’s 

MOFTER has launched a series of activities related to the establishment and operation of electromobility 

in BiH. With the support of the Swedish International Development Cooperation Agency (SIDA) and the 

United Nations Development Programme (UNDP), activities have been launched to develop a “Study of 

e-Mobility and Markets in BiH”,102 which will provide an overview and analysis of the existing market and 

institutional framework, as well as analysis of business models for the rapid introduction of electromobility 

infrastructure, and recommendations on necessary policies and measures. 

MOFTER also formed the Working Group for Electromobility in BiH, which includes representatives of 

all relevant institutions from the entity and BiH levels, as well as organisations and projects, such as the 

Energy Community Secretariat; GIZ project Decarbonization of the Energy Sector in BiH; the Open Regional 

Fund for Southeast Europe – Energy, Transport, Climate Protection; and the UNDP in BiH Green Economic 

Development Project. In the coming period, the working group will work on identifying the main obstacles 

to the development of electromobility in BiH and drafting proposals for solutions for the development and 

effective improvement of the field of electromobility.

100  Study has been finalised and publication is expected in the coming period.
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Recommended actions

• It is recommended to set targets on the renewable share in the transport sector and each subsector, 

including road transport, and aviation, with the support of EVs and advanced biofuels. These targets 

can be reflected in NDCs and may also include needed EV charging infrastructures and sustainability 

requirements on biofuel supply chains. 

• Based on “avoid-shift-improve” principles, sustainable transport frameworks should be developed at 

the national and city levels to support this sector’s renewable targets and strategies by:

• avoiding and reducing the need for motorised travel, e.g. through integrated urban planning or land-

use policies and changed activity patterns

• shifting transport modes to more environmentally friendly modes to improve trip efficiency, e.g. active 

transport such as walking and cycling, rail-based transit systems, bus rapid transit systems and other 

public transport, and car sharing 

• improving energy efficiency of transport modes and switching to renewable fuels through promoting 

EVs, biofuel blending mandates, restricted use of internal combustion vehicles and fuel economy 

standards. 

• The key component should be promotion of sustainable urban transport. Mixed land-use planning, 

transport-oriented development and other planning tools could significantly improve transport 

efficiency. Urban transport should also encourage non-motorised transport and public transport. 

Beyond financial and fiscal policies to sustainable transport options, cities usually can also release 

other incentives and mandates, such as low-emissions zones, preferred car parking, exempted toll fees, 

use of tidal lanes, vehicle plate restriction and others. 

• EVs could be promoted through purchase subsidies, tax rebates or exemptions, fuel economy 

standards, and vehicle credit schemes. EV charging infrastructures could be supported by introducing 

mandatory EV charger installation to parking lots in new buildings and building refurbishment. In 

addition, combining EV charging with solar PV could be encouraged through financial incentives and 

demonstration projects. 

• To minimise impact to the grid, adoption of peak-valley electricity tariffs would encourage EV charging 

at valley time period. New business models should be encouraged to utilise the potential of EVs as 

prosumers and improve the flexibility of the power system. 

• Electrification of the transport sector is a strong trend within the European Union, and would gain 

momentum in neighbouring countries, including in BiH, but sustainability should be at the core of the 

planning, as increases of electricity consumption could mean an increase in coal-fired generation. This 

issue needs to be carefully considered within the NECP. The impact of EVs should be considered in 

electricity demand projections and grid planning.
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Streamline and strengthen capacity in renewables project preparation phase

Prior to the construction of energy production facilities from renewable energy sources, developers are 

obliged to prepare a certain set of documents and obtain necessary consents and permits. These are 

prepared for and obtained from different competent institutions, and very often, the same documentation 

is to be provided by developers to obtain consents and permits. The documentation can be lengthy and 

cumbersome, and a further deterrent for developers is the lack of information and guidelines in which order 

to prepare certain documents, and how to obtain the necessary consents and permits. The documentation 

and permitting process requires various analyses and assessments such as resource measurement, 

environmental and social impact assessments, grid impact assessments, etc., which generate significant 

project transaction costs before there is any certainty that the project will mature. Furthermore, once the 

project is ready for construction, there are no defined clear rules on how much time it would take for the 

project to receive subsidies or commence operations in the absence of subsidies.

Recommended actions

• Targeted support by the government before launching the procurement in the project (confirmation of the 

availability of the resource, guarantee availability of land and transmission lines, geological mapping, etc.) 

could support project preparation phase. If the government could complete a part of these feasibility studies 

and preparation tasks before launching the procurement, it would not only show that the government is a 

strong supporter of the project, but it would also attract far more attractive bids when the procurement is 

launched. The savings in the tariffs would more than compensate for the initial expenses incurred.

• It is recommended to draft a guide on developing renewable energy projects. The document should 

provide all information about the project preparation process – at which stage certain documentation 

is to be prepared, which permits need to be obtained, which technologies are eligible, etc.

• Creation of special subsidy schemes such as feasibility studies, environmental impact assessments, 

resource measurements, etc. should aim at subsidising the preparation of project documentation, and 

lower project transaction costs before there is any certainty that the project will mature.

• Develop a suite of standardised project agreement templates to provide certainty to investors about 

the project operation timeline and conditions, which would be in the form of contracts among the utility, 

the government and the developers that are internally consistent and allocate the risks fairly (PPA, 

implementation agreement, supply agreement, installation agreement).103 Based on such contracts, 

developers will have clearly defined project operation models (connection to grid, sale prices) once 

constructed. In addition, adopting (and adapting where needed) standard contracts that have proven 

their bankability reduces the length of negotiations and the risk that banks will object to the wording.

• Facilitating access for local developers to technical assistance and project facilitation initiatives that 

are available (GET.invest, Climate Investment Platform, etc.) could increase the awareness and provide 

targeted support. 

103  IRENA’s Open Solar Contracts at https://opensolarcontracts.org/. Also note Scaling Solar (IFC) and GET-FiT (KfW). 

https://opensolarcontracts.org/
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Restricted opportunities in renewables project financing phase

In general, renewable energy projects in BiH are financed either from developers’ own funds or through 

loan financing provided by local banks or IFIs. Local banks or IFIs provide financing to “risk-free” projects, 

while looking at two key elements: historical project performance and collateral. As the renewable energy 

market is a new and emerging market in BiH, the majority of renewable energy projects can be considered 

as start-ups, thus not having a historical financial performance record. Only projects that include extension 

of existing capacities would have such a record. 

Collateral for securing the loan repayment could be in the form of land, equipment, buildings, cash, etc. To 

finance projects without a historical financial record, financial institutions would require a disproportionally 

higher amount of collateral compared with total project investment costs, i.e. 1:2 or 1:3. This represents a 

significant barrier for a majority of developers requiring project financing. 

There is a lack of tax incentives to (international and local) developers whose project is awarded (according 

to the transparent procurement rules). Typically, they include any import duties, value-added tax (VAT) 

reductions, taxes on profits and capital gain taxes (e.g. after minimum five years of operations). In order 

to have an impact on the pricing and the decision to invest, these incentives should be guaranteed for a 

long period.

An additional barrier for developers is the structure of the project investment costs, which include a 

significant portion of parafiscal charges related to obtaining permits, construction, land acquisition, etc. 

In the light of the above, it can be concluded that interventions from governments in BiH are essential to 

enhance investments into renewable energy projects. 

Recommended actions

• Creation of exemption schemes for fiscal and parafiscal charges could facilitate the renewables project 

financing phase. There are already customs duties exemptions relating to the importation of foreign 

equipment. However, there are parafiscal charges, such as shelter fees, construction land fees, etc., 

which place an additional burden on renewable energy investments. Such charges should be either 

eliminated or allowed a “grace period” for their payment by developers, i.e. one to five years after 

project operation commencement. The grace period should be provided for payment of VAT on goods 

and services, profit tax payments, etc. 

• The establishment of the guarantee fund would provide guarantees for loan financing of renewable 

energy projects. In this case, developers would only need to have a bankable project while collateral 

would be a government guarantee, which would significantly ease the process of getting project 

financing for developers. 

• Since government-owned development banks exist in both entities within BiH, governments should 

create dedicated credit lines for renewable energy projects through these banks with special conditions 

regarding interest rates, grace periods, collateral type and amount, etc. 
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• It is recommended to create subsidy schemes. Governments should subsidise locally manufactured 

equipment to enhance the development of domestic production capacities. Similar subsidies should 

be provided to companies installing renewable energy equipment to enhance capacity building in 

other renewable energy subsectors as well. These subsidies would have a twofold effect of lowering 

the investment costs of developers and contributing to the development of supportive subsectors for 

renewable energy projects. 

• Issuance of bonds in the international capital markets could fund the investments of the utilities. 

Considering the successful introduction of bonds and other securities by BiH and the low interest 

rates that were achieved, BiH could consider issuing sovereign “green bonds” that are dedicated to 

renewable energy infrastructure and certified by international reviewers. Many asset managers are 

trying to improve their “green” portfolio. The advantage of such a structure is that it can also attract 

domestic savings and reduce the international indebtedness.

• Blended finance structures are encouraged. Non-traditional structures such as blended finance would 

allow the participation of local banks and institutional investors in addition to development finance, 

which would spread the risk among multiple parties and ultimately reduce the risk exposure for a single 

financier. 

Improve financial flows in renewables project performance phase

Currently, there are subsidies for electricity sales produced from renewable energy sources only in the 

form of feed-in tariffs in BiH and feed-in premiums in Republika Srpska.104 New laws on renewable energy 

sources in both entitles bring additional subsidy models such as auction premiums, net metering, etc. The 

new law on renewable energy sources was adopted only in Republika Srpska in 2022, while the by-laws 

are still not in place and therefore, have not been fully operational. In FBiH, the law was adopted in August 

2023 and adoption of by-laws is excepted.

Carbon allowances under the EU Emissions Trading System and emissions reduction certificates that can 

be sold in a transparent way will generate additional revenue. Research by IRENA has shown that this can 

help to attract investments, provided that the income is assured over a long period.

This lack of financial flows in the project performance phase increases already high risk for interested 

investors.

Recommended actions

• New by-laws for the new legislation both in Republika Srpska and in the Federation need to be adopted. 

These would ensure conditions for full implementation of subsidy mechanisms. 

104  New FBiH legislation was adopted during the final production stages of this report; all references herein therefore relate to the draft 
version of the legislation.
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• Once the renewable energy projects are operational, they might face liquidity issues, especially those 

financed through loans. There may be discrepancies between the due dates for payment of loan 

instalments and the collection of receivables for the energy sold. For such cases, dedicated credit lines 

for liquidity financing should be created and possibly implemented through entity development banks. 

• Membership of entity renewable energy operators in international associations is encouraged. Different 

parties issue guarantees of origin for energy produced from renewable energy sources. However, 

as they are not members of international associations, Guarantees of Origin cannot be traded on 

international markets.

• Development or access to emissions carbon trading markets could be supported by the European 

Union in addition to advising on the practical implementation.

• Invite multilateral banks and DFIs to invest equity capital in the utilities. There are multilaterals and DFIs 

that have a private-sector department or subsidiary that invests in the equity of companies (e.g. KfW-

DEG, AFD-Proparco). Bringing such shareholders not only helps to improve the financial status of the 

utility, but it also improves the governance and adds to the credibility and creditworthiness of the 

utility without the government support.

• Improvement of access to risk mitigation instruments is needed. These products enhance the 

creditworthiness of the offtaker in order to protect developers and investors, and mitigate the uncertainty 

regarding timely payments by the utilities, the risk of war and civil war (political force majeure), the risk 

of currency inconvertibility and inability to transfer money outside the country, etc. If BiH could provide 

such cover, the risk perception would improve, and the risk premium would decrease significantly. 

Towards alignment between the country’s NDC and draft NECP

The national renewable energy and GHG reduction targets set forth in the NECP105 for BiH, which is 

now under development, will determine the country’s energy and climate course up to 2030. The NECP 

targets should be incorporated in all subsequent national climate and energy plans, including the nation’s 

NDC, sectoral plans and long-term plans, given BiH’s other international commitments, such as the Paris 

Agreement. IRENA carried out a comparative analysis between the NECP (draft as of May 2023) and the 

updated NDC (April 2021) to assist in the alignment between national plans.

IRENA’s comparative assessment establishes that the renewable energy deployment scenarios and targets 

in the two documents are not currently aligned:

• The NECP has a far higher level of ambition, with a greater share of renewable energy in terms of 

installed capacity and electricity generation. The capacity of each renewable energy technology 

also varies between assessments, with the NECP focusing on far bigger solar and wind technology 

capacities while the NDC relies heavily on hydropower capacity. 

105  When referring to the NECP in this section, it refers to draft version of the NECP from May 2023.
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• The electricity demand projections between the most ambitious scenarios of each analysis present 

growing differences towards 2030, with lower demand projections in the NECP and significant 

differences in the sectoral shares.

• Regarding electricity capacity and generation mixes, and GHG emissions, the reference scenarios of 

the NECP and the NDC do not currently match.

• The GHG emissions scope of the two documents is different, with the NECP considering a tighter scope.

0

• With BiH’s vast and varied renewable energy resources, it is proposed to elevate the ambition of 

renewable energy integration in the power sector for the forthcoming NDC update. This should align with 

the more ambitious NECP targets currently under development. The share of renewable energy within 

the NECP scenarios significantly outweighs that in the NDC analysis, concerning both electricity capacity 

and generation.

• BiH’s goals for the NECP should be guided by the ambition of the European Union’s targets, including 

any intermediate yearly targets and sector-specific targets, in addition to the European Union’s 2050 

climate-neutrality target and other pertinent policy objectives at the EU, United Nations Framework 

Convention on Climate Change (UNFCCC) and Energy Community levels. 

• It is worth noting that the current NDC includes a 2050 GHG emissions reduction target that is less 

ambitious than the European Union’s 2050 goal of achieving carbon neutrality. The upcoming round of 

updates of the NDC cycle should be informed by the more ambitious targets of the NECP. Additionally, 

these goals should also be reflected in the country’s other sectoral strategies and plans, including the 

long-term low-emission development strategies (LT-LEDS), which parties of the Paris Agreement are 

recommended to communicate.

• The NECP’s renewable energy target is expressed as a share of renewable energy in the energy mix by 

2030. It is recommended to establish renewable energy targets as “base year” targets. This adjustment 

would improve transparency and simplify the monitoring, reporting and verification processes, since 

targets set against a forecast scenario prove harder to measure and track.

• While both the NECP and NDC include quantitative targets for GHG emissions reduction, it is suggested 

that this economy-wide target be broken down by sector as well as by specific quantitative targets and 

measures. Furthermore, it is recommended that for each target, if possible, details such as estimated 

GHG reductions relative to the base year; investment requirements; funding source; implementation 

timeline; measurable milestones; responsible parties for implementation; and actions, supporting 

measures, opportunities and implementation barriers are included. Identifying and listing specific 

renewable energy and energy efficiency projects and their associated costs can support attracting 

financing in addition to boosting transparency and making progress tracking easier. A risk assessment 

can be conducted to identify risks and challenges to implementation, as well as implementation 

needs such as technology and investment requirements, capacity building, structural/organisational/

regulatory requirements, supporting policies and measures, and incentive structures.
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• It is advised that methodological documentation be created in order to accompany the NECP, as well 

as the next  NDC update. This documentation should include the overall methodological approach, 

data sources and assumptions, as well as an explanation of how the targets were created (for instance, 

if they were derived from a strategic document and/or stakeholder consultations). Additionally, it is 

essential to maintain ongoing procedures for gathering and maintaining data such as GHG inventories 

and forecasts. This would not only improve and facilitate model assessments and alignments but would 

also facilitate future revisions to respective plans. 

• With the institutionalisation of an NECP co-ordination framework, there is the opportunity to extend 

this framework and responsible stakeholders to the next update of the NDC. This will ensure a more 

efficient process for approval of the NDC and facilitate its update in accordance with the NECP document. 

Moreover, an update of NECPs is foreseen during the period 2023-30 and additional updates may be 

considered. The NECP and NDC are cyclic processes that can interact with each other over time. One 

example is merging the subsequent reporting processes for the Energy Community and UNFCCC, 

ensuring that the requirements for each are met. The Ministerial Council of the Energy Community also 

advises that the implementation of Progress Reports for the NECP be linked to the UNFCCC reporting 

requirements. A holistic framework that is in alignment can ensure that synergies are generated and 

the updating and reporting procedures are simplified.

©dorado photography
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ANNEX 1
KEY REGULATORY AND  
LEGISLATIVE DOCUMENTS

Table 16 Key regulatory documents and main features of the enabling framework for renewables as of January 2023

Entity Title Source Ref

BiH
Decision on Scope, Conditions and Time 
Schedule of Electricity Market Opening in 
Bosnia and Herzegovina

Official Gazette of BiH 48/06

BiH
Law on Transmission of Electric Power, 
Regulator and Electricity System Operator 
in BiH 

Official Gazette of BiH
7/02, 13/03, 76/09 

and 1/11

BiH
Law on Establishing an Independent System 
Operator for the Transmission System of BiH

Official Gazette of BiH 35/04

BiH
Law on Establishing the Company for the 
Transmission of Electric Power in BiH

Official Gazette of BiH 35/04, 76/09, 20/14

BiH Law on Concessions Official Gazette of BiH 32/02 and 56/04

BiH
Rulebook on Amendments to the Rulebook 
on Licences

Official Gazette of BiH 98/15

BiH Rulebook on Connection Official Gazette of BiH 95/08, 79/10, 60/12

BiH Rulebook on Tariff Procedure Official Gazette of BiH 44/05

Federation of BiH Electricity Law Official Gazette of BiH 60/23

Federation of BiH Electricity Law
Official Gazette of 
Federation of BiH

66/13, 94/15 and 54/19 
In replacement of 

previous Law 41/02, 
24/05, 38/05, 61/09 

and 83/11

Federation of BiH
Law on the Use of Renewable Energy 
Sources and Efficient Cogeneration

Official Gazette of BiH 60/23

Federation of BiH
Law on the Use of Renewable Energy 
Sources and Efficient Cogeneration

Official Gazette of 
Federation of BiH

70/13 and 05/14

Federation of BiH
Law on Energy and Regulation of Energy 
Activities 

Official Gazette of 
Federation of BiH

60/23

Federation of BiH

Regulation on Incentives for Generation 
of Electric Power from the Operator for 
Renewable Energy Sources and Efficient 
Cogeneration and Defining of Incentive Fees 

Official Gazette of 
Federation of BiH

48/14

Federation of BiH

Rulebook on Methodology for Defining 
Guaranteed Price for Electric Power from 
the Plants for Use of Renewable Energy 
Sources and Efficient Cogeneration

Official Gazette of 
Federation of BiH

50/14

Federation of BiH
Decision Establishing the Operator for 
Renewable Energy Sources and Efficient 
Cogeneration V. no. 1281/2013, 06.11.2013

Official Gazette of 
Federation of BiH

90/13

Federation of BiH  Law on Spatial Planning and Land Use
Official Gazette of 
Federation of BiH

2/06, 72/07, 32/08, 
4/10, 13/10 and 45/10
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Federation of BiH Law on Concessions
Official Gazette of 
Federation of BiH

40/02 and 61/06

Federation of BiH Rulebook on Licences
Official Gazette of 
Federation of BiH

87/12, 98/15

Federation of BiH Law on Energy Efficiency
Official Gazette of 
Federation of BiH

22/17

Republika Srpska Energy Law 
Official Gazette of the 

Republika Srpska
49/09 (68/20)

Republika Srpska
Renewable Energy Action Plan of Republika 
Srpska

Official Gazette of the 
Republika Srpska

45/14 and 111/15

Republika Srpska Law on Electricity 
Official Gazette of the 

Republika Srpska
8/08, 34/09, 92/09 

and 01/11

Republika Srpska
Law on Fees for Use of Natural Resources 
for Electricity Generation 

Official Gazette of the 
Republika Srpska

52/14

Republika Srpska
Law on Renewable Sources and Efficient 
Cogeneration

Official Gazette of the 
Republika Srpska

39/13, 108/13 and 
79/15, 26/19 and 15/22

Republika Srpska Law on Energy Efficiency 
Official Gazette of the 

Republika Srpska
59/13

Republika Srpska Law on Spatial Planning and Construction
Official Gazette of the 

Republika Srpska
40/13, 106/15 and 3/16

Republika Srpska
Rulebook on Incentives for Generation of 
Electricity from Renewable Sources and in 
Efficient Cogeneration

Official Gazette of the 
Republika Srpska

59/13

Republika Srpska
Rulebook on Incentives for Generation of 
Electricity from Renewable Sources and in 
Efficient Cogeneration

Official Gazette of the 
Republika Srpska

114/13

Republika Srpska Rulebook on Issuance of Licenses
Official Gazette of the 

Republika Srpska
114/13, 65/13

Republika Srpska

Rulebook on Issuance of Certificates for 
the Generation Facility which Generates 
Electricity using Renewable Energy Sources 
or in Efficient Cogeneration

Official Gazette of the 
Republika Srpska

112/13

Republika Srpska
Rulebook on the Issuance of Guarantees 
of Origin of Electricity

Official Gazette of the 
Republika Srpska

1/14

Republika Srpska

Decision on the Level of Guaranteed 
Redemption Prices and Premiums for 
Electricity Generated from Renewable Energy 
Sources and in Efficient Cogeneration

Official Gazette of the 
Republika Srpska

116/13, 88/14 and 
14/16

Republika Srpska
Instruction on Keeping Register of Projects 
in Renewable Energy Sources and in 
Efficient Cogeneration 

Official Gazette of the 
Republika Srpska

76/13

Republika Srpska
Regulation on Types, Contents, Quality, 
and Share of Biofuels in Transport

Official Gazette of the 
Republika Srpska

8/16

Brčko District of BiH Law on Energy Efficiency
Official Gazette of the 
Brčko District of BiH

01-02-3311/22-1, 
14 July 2022

Brčko District of BiH
Law on Renewable Sources and Efficient 
Cogeneration

Official Gazette of the 
Brčko District of BiH

01-02-2732/22, 
8 June 2022

Brčko District of BiH Electricity Law 
Official Gazette of the 
Brčko District of BiH

36/04, 28/07, 61/10 
and 4/13

Brčko District of BiH Law on Tariff System for Sale of Electricity 
Official Gazette of the 
Brčko District of BiH

37/04, 28/07, 4/13

Brčko District of BiH Law on Concessions 
Official Gazette of the 
Brčko District of BiH

41/06, 19/07, 2/08
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ANNEX 2
GENERATION PLAN, CURRENT AND 
PLANNED ON THE TRANSMISSION GRID, 
2023‑2032

Table 17 Forecast generation per plant, current and planned on the transmission grid, 2021-2030

Production 
per plant (GWh)

Year

2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

RAMA 650.0 650.0 650.0 650.0 650.0 650.0 650.0 650.0 650.0 650.0

ČAPLJINA 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0 200.0

MOSTAR 247.0 247.0 247.0 247.0 247.0 247.0 247.0 247.0 247.0 247.0

JAJCE 1 232.9 232.9 232.9 232.9 232.9 232.9 232.9 232.9 232.9 232.9

JAJCE 2 157.0 157.0 157.0 157.0 157.0 157.0 157.0 157.0 157.0 157.0

PEĆ-MLINI 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0 82.0

JABLANICA 719.0 680.0 740.0 740.0 740.0 740.0 740.0 740.0 740.0 740.0

GRABOVICA 268.9 255.7 275.0 275.0 275.0 275.0 275.0 275.0 275.0 275.0

SALAKOVAC 367.1 350.8 390.0 390.0 390.0 390.0 390.0 390.0 390.0 390.0

TREBINJE 1 380.0 380.0 380.0 380.0 380.0 380.0 380.0 380.0 380.0 380.0

DUBROVNIK 650.0 650.0 650.0 650.0 650.0 650.0 650.0 650.0 650.0 650.0

VIŠEGRAD 925.0 925.0 925.0 925.0 925.0 925.0 925.0 925.0 925.0 925.0

BOČAC 273.0 273.0 273.0 273.0 273.0 273.0 273.0 273.0 273.0 273.0

MOSTARSKO 
BLATO

167.0 167.0 167.0 167.0 167.0 167.0 167.0 167.0 167.0 167.0

DUB I 
USTIPRAČA

35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4 35.4

Total hydropower 5 354.3 5 285.8 5 404.3 5 404.3 5 404.3 5 404.3 5 404.3 5 404.3 5 404.3 5 404.3

TUZLA G-3 251.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TUZLA G-4 108.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

TUZLA G-5 1 126.8 1 138.0 1 116.0 1 116.0 0.0 0.0 0.0 0.0 0.0 0.0

TUZLA G-6 1 270.3 1 266.0 1 225.0 1 225.0 1 225.0 1 225.0 1 225.0 1 225.0 1 225.0 1 225.0

KAKANJ G-5 133.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

KAKANJ G-6 651.1 617.4 552.0 535.0 521.0 512.0 487.0 428.0 395.0 338.0

KAKANJ G-7 375.6 1 331.7 1 309.0 1 309.0 1 309.0 1 295.0 1 295.0 1 295.0 1 230.0 1 169.0

GACKO 1 300.0 1 560.0 1 800.0 1 800.0 1 800.0 1 800.0 1 800.0 1 800.0 1 800.0 1 800.0

UGLJEVIK 1 600.0 1 400.0 900.0 1 730.0 1 730.0 1 730.0 1 730.0 1 730.0 1 730.0 1 730.0

STANARI 2 000.0 1 980.0 1 980.0 1 980.0 1 790.0 2 000.0 1 980.0 1 980.0 1 980.0 1 980.0
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Total thermal 8 817.6 9 293.1 8 882.0 9 695.0 8 375.0 8 562.0 8 517.0 8 458.0 8 360.0 8 242.0

VE MESIHOVINA 165.2 165.2 165.2 165.2 165.2 165.2 165.2 165.2 165.2 165.2

VE  
JELOVAČA

110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0

VE PODVELEŽJE 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0 130.0

Total wind 405.2 405.2 405.2 405.2 405.2 405.2 405.2 405.2 405.2 405.2

Total existing 
facilities 

14 577.1 14 984.1 14 691.5 15 504.5 14 184.5 14 371.5 14 326.5 14 267.5 14 169.5 14 051.5

HE ULOG 82.3 82.3 82.3 82.3 82.3 82.3 82.3 82.3 82.3 82.3

HS LJUTA  
(I faza)

34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6 34.6

HE JANJIĆI - - - 39.0 39.0 39.0 39.0 39.0 39.0 39.0

HE DABAR - - 251.8 251.8 251.8 251.8 251.8 251.8 251.8 251.8

New hydropower 116.9 116.9 368.7 407.7 446.0 446.0 446.0 446.0 446.0 446.0

TE TUZLA, blok 7 - - - - 2 626.9 2 626.9 2 626.9 2 626.9 2 626.9 2 626.9

TOPLANA Zenica 109.3 109.3 109.3 109.3 109.3 109.3 109.3 109.3 109.3 109.3

New thermal 109.3 109.3 109.3 109.3 2 736.2 2 736.2 2 736.2 2 736.2 2 736.2 2 736.2

VE BALJCI 148.0 148.0 148.0 148.0 148.0 148.0 148.0 148.0 148.0 148.0

VE OŠTRC 30.0 84.3 84.3 84.3 84.3 84.3 84.3 84.3 84.3 84.3

VE GREBAK 25.9 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0 180.0

New wind power 203.9 412.3 412.3 412.3 412.3 412.3 412.3 412.3 412.3 412.3

SE BILECA 95.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0 110.0

SE TREBITJE 1 0.0 36.6 73.3 107.0 105.0 104.5 104.0 103.5 103.0 102.5

New solar power 95.0 146.6 183.3 217.0 215.0 214.5 214.0 213.5 213.0 212.5

Totals (GWh)

Total thermal 
(current + new)

8 926.9 9 402.4 8 991.3 9 804.3 11 111.2 11 298.2 11 253.2 11 194.2 11 096.2 10 978.2

Total renewables 6 175.3 6 366.8 6 773.8 6 846.5 6 882.8 6 882.3 6 881.8 6 881.3 6 880.8 6 880.3

Of which

Hydropower 
(current + new)

5471 5 402.7 5 773.0 5 812.0 5 850.3 5 850.3 5 850.3 5 850.3 5 850.3 5 850.3

Wind power 
(current + new)

609 817.5 817.5 817.5 817.5 817.5 817.5 817.5 817.5 817.5

Solar power 
(current + new)

95 146.6 183.3 217.0 215.0 214.5 214.0 213.5 213.0 212.5

Total 15 102.2 15 769.2 15 765.1 16 650.8 17 994.0 18 180.5 18 135.0 18 075.5 17 977.0 17 858.5

Share thermal 59.1% 59.6% 57.0% 58.9% 61.7% 62.1% 62.1% 61.9% 61.7% 61.5%

Share renewables 40.9% 40.4% 43.0% 41.1% 38.3% 37.9% 37.9% 38.1% 38.3% 38.5%

Share hydropower 36.2% 34.3% 36.6% 34.9% 32.5% 32.2% 32.3% 32.4% 32.5% 32.8%

Share wind power 4.0% 5.2% 5.2% 4.9% 4.5% 4.5% 4.5% 4.5% 4.5% 4.6%

Share solar power 0.6% 0.9% 1.2% 1.3% 1.2% 1.2% 1.2% 1.2% 1.2% 1.2%

Source: (SERC, 2022a)
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ANNEX 3
POTENTIAL PHOTOVOLTAIC AREAS IN 
BOSNIA AND HERZEGOVINA

Table 18  Potential photovoltaic areas in Bosnia and Herzegovina, before dynamic power system studies are 
considered 

Area [hectares]
Irradiation 
(optimal)

Combined scenarios 
[MW]

Photovoltaic scenario 
[MW]

Location Straight Mixed kWh/m2 KSE PV PV

Ljubomir dolina 400 0 1 730 50 - 170

Uboško polje 0 100 1 730 - 40 40

Fatničko polje 300 0 1 670 50 - 130

Zubačko polje field 250 150 1 740 50 60 170

Gatačko polje field 1 200 0 1 630 200 - 260

Gatačko polje 2 800 0 1 610 150 - 350

Postoljani 400 0 1 660 50 - 170

Nevesinje 300 0 1 670 50 - 130

Crnići 300 0 1 840 50 - 130

Lakat 0 200 1 500 - 80 80

Vilino polje 0 200 1 490 - 80 80

Kružanj 0 200 1 750 - 80 80

Mostarsko Blato 500 0 1 790 100 - 100

Popovo polje 400 0 1 790 50 - 170

Kočela 0 150 1 720 - 60 60

Duvanjsko polje 550 400 1 660 100 150 280

Livanjsko polje 600 0 1 600 - 260 260

Šuićko polje 0 150 1 530 - 60 60

Vukovsko polje 0 500 1 490 - 220 220

Rakitno field 0 150 1 610 - 60 60

Željava 400 0 1 400 - 180 180

Kladovo polje 0 150 1 480 - 60 60

Manjača 0 300 1 410 - 130 130

Kupreško polje 150 300 1 460 - 200 200

Glasinačko polje 0 150 1 450 - 60 60

Glasinačko polje 2 0 200 1 450 - 80 80

Glamočko polje 0 300 1 490 - 130 130

Dubrave 0 400 1 450 170 170

900 2 160 -

TOTAL 3 060 4 010

Source: (Parsons Brinckerhoff, 2014)
Note:  MW = megawatts; kWh = kilowatt hours; m2 = square meters; PV = photovoltaic, KSE = concentrated solar power plants.
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ANNEX 4
STAKEHOLDER MAPPING
Figure 21 presents an overview of the institutional framework for BiH. The main institutions are detailed 

hereafter.

Others
LULUCF land use, land-use change and forestry
RE renewable energy

PPA power purchase agreement
RS Republika Srpska

CIP climate investment platform.
ETAF energy transition accelerator financing platform
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Bosne i 
Hercegovine

Elektroprivreda 
HZHB Mostar   

Elektroprivreda 
Republike 
Srpske 

FBIH Chamber 
of Commerce 
Cantonal Chambers 
of Commerce - 10  

RS Chamber 
of Commerce 
RS regional Chambers 
of Commerce - 5
District Brčko Chamber 
of Commerce   

 

CIVIL SOCIETY, OTHER DONORS

PUBLIC SECTOR

PRIVATE SECTOR
USAID

IFC

UNDP

GIZ
EBRD

NGOs

Association
of Engineering

IT
COMPANIES 

KfW

CSOs
World
Bank

LOCAL 
COMMERCIAL 
BANKS

EIB

RCC

EU
BIH

SIDA

WBIF

EnC

IRENA
IPA

ETAF

CIP

International
financial

institutions

MOFTER

FMERI

OSP RS

OP OIEiEK

District 
Brčko 

STATISTICS 
AGENCIES 

MUNICIPALITIES/ 
CITIES FBIH - 79

CANTONS
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INVESTORS
AHK
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WOOD
PROCESSING
COMPANIES

BIOMASS
PRODUCERS
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COMPANIES

UNIVERSITIES 
FBIH/RS

DEVELOPMENT 
AGENCIES

ICT d.o.o. Široki Brijeg
ASA Energija d.o.o. Sarajevo
GEN-I  d.o.o. Sarajevo
“Interenergo“ d.o.o. Sarajevo
ERDAL d.o.o.  Sarajevo
HEP Energija d.o.o. Mostar
G-Petrol d.o.o. Sarajevo
Vitol Adriatik d.o.o. Sarajevo

Ministries and institutions:
State level
MOFTER Ministry of Foreign Trade and
Economic Relations of Bosnia and  Herzegovina
SERC/DERK The State Electricity Regulatory
Commission
NOS BIH Independent System Operator in BiH

Level of Federation of Bosnia and Herzegovina
FMERI Federal Ministry of Energy, Mining
and Industry
FERK Regulatory Commission for Energy in FBiH
OP OIEiEK Operator for Renewable Energy
Sources and E�cient Cogeneration
FMPU Federal Ministry of Spatial Planning
FMPVŠ Federal Ministry of Agriculture, Water 
Management and Forestry

Level of Republika Srpska
MEIR RS Republika Srpska Ministry of
Energy and Mining
RERS Regulatory Commission for electricity
of Republic of  Srpska
OSP RS Incentive system operator
MPŠV RS Ministry of Spatial Planning,
Construction and  Ecology
MPUGE RS Ministry of Agriculture,
Forestry and Water  Management
FZOiEE RS Environmental Protection
and Energy E�ciency Fund of the RS

International organisations 
and other donors:

USAID US Agency for 
International Development
UNDP United Nations 
Development Programme
GIZ German Company for 
International Cooperation
EU BIH European Union 
Delegation in BIH
SIDA Sweden's Government 
Agency for Development 
Cooperation
IFC International Financial 
Corporation
WBIF Western Balkans 
Investment Framework
EIB European Investment Bank

HSE BH d.o.o. Sarajevo
EZPADA d.o.o. Mostar
Danske Commodities BH
 d.o.o. Sarajevo
EURO-POWER d.o.o. Tešanj
PRIMORKA d.o.o. Široki Brijeg
Axpo BH d.o.o. Sarajevo
“PETROL BH OIL COMPANY“
 d.o.o. Sarajevo

KfW German Development 
Bank
EBRD European Bank for 
Reconstruction  and 
Development 
APEOR Association of Energy 
Producers From 
Renewable Resources
EnC Energy Community
RCC Regional Cooperation 
Council
CSOs Civil Society 
organisations
NGOs Non-governmental 
organisations
AHK IN BIH Representation of 
the German economy in 
Bosnia and Herzegovina

Figure 21 Stakeholder mapping (June 2023)



12 1

BOSNIA AND HER ZEGOVINA 

Institutions

• MOFTER Ministry of Foreign Trade and Economic Relations of BiH
• SERC/DERK The State Electricity Regulatory Commission
• NOSBIH Independent System Operator in BiH
• Elektroprenos The transmission system operator in BiH

   		  Level of Federation of BiH

• FMERI Federal Ministry of Energy, Mining and Industry
• FERK Regulatory Commission for Energy in FBiH
• OIEiEK Operator for Renewable Energy Sources and Efficient Cogeneration
• FMPU Federal Ministry of Spatial Planning
• FMPVŠ Federal Ministry of Agriculture, Water Management and Forestry
• FMOIT Federal Ministry of Environment and Tourism
• FZO FBIH Environmental Fund of the FBIH

   		  Level of Republika Srpska

• MEIRRS Republika Srpska Ministry of Energy and Mining
• RERS Regulatory Commission for Electricity of Republic of Srpska
• OSP RS Incentive system operator
• MPŠV RS Ministry of Spatial Planning, Construction and Ecology 
• MPUGE RS Ministry of Agriculture, Forestry and Water Management
• FZOiEE RS Environmental Protection and Energy Efficiency Fund of the RS State level

International organisations and donors

   		  Climate Investment Platform 

The Climate investment Platform (CIP) is a platform established by IRENA, UNDP and SEforALL, in 

co-operation with the Green Climate Fund (GCF) (IRENA, 2021b). It supports project developers in developing 

investment-ready projects for matchmaking with relevant donors and investors. Requirements of the donors 

and investors are taken into consideration when preparing the project proposals in the form of a project 

information document (PID). The PID contains information on the main problem the project is addressing; 

environmental, social, and governance aspects; the project’s financing structure; profile of the project 

proponent; planned project timeline; and risk management measures, among other. Projects must be beyond 

the conceptual stage and have already undertaken some of the initial assessments, such as pre-feasibility 

studies or feasibility studies to be eligible for support. With the CIP, the partners are aiming at bridging the 

gap when it comes to sourcing investment-ready projects, assessing projects’  investment readiness and 

assisting project developers to reach stringent requirements of the potential donors and investors.
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   		  European Bank for Reconstruction and Development

The EBRD generally offers a variety of financial instruments, such as loans, equity investments and 

guarantees, as well as provides assistance through financial intermediaries (EBRD, 2021d). The EBRD 

supports projects that:

• have a good chance of becoming profitable
• have significant equity commitments in cash or in kind from the project sponsor
• boost the local economy
• meet the EBRD’s and the host country’s environmental standards. 

The EBRD can support up to 35% of a greenfield project’s total cost or 35% of an established company’s 

long-term capitalisation. Sponsors and other co-financiers need to provide additional funds. In the private 

sector, most projects require at least a third equity investment. The developers must contribute a significant 

amount of equity and should own a majority of the company or have sufficient operational control. Equity 

contributions in kind are accepted.

In the energy sector, the latest investments include:

• Development, construction and operation of two adjacent solar photovoltaic plants located at 

Gracanica, on top of a rehabilitated mine site previously used for coal exploitation (EUR 38.5 million).
• In 2021, the modernisation of the telecommunication system of Elektroprenos – Elektroprijenos BiH 

a.d. Banja Luka (EUR 23.65 million).
• Former projects involve activities at municipal level, such as the refurbishment of the Zenica  

hospital for energy efficiency (2018) and Banja Luka district heating (2018).

   		  European Investment Bank

The European Investment Bank (EIB) offers support by virtue of a variety of financing products and 

assistance to support projects that are fully aligned with the Paris Agreement and Green Agenda for 

the Western Balkans. The bank’s activities focus on four separate themes: i) unlocking energy efficiency; 

ii) decarbonising energy supply (with investments in renewable energy); iii) supporting innovative 

technologies and new types of energy infrastructure; and iv) securing the enabling infrastructure 

(e.g. electricity transmission and distribution infrastructure, district heating and cooling infrastructure). 

The current pipeline of EIB in BiH consists of several projects in different subsectors with a focus on 

diversification of energy supply where EIB is considering financing two projects: 

• Wind Farm Vlašić (approved). A 50 MW wind farm promoted by JP Elektroprivreda BiH – Sarajevo for 

a cost of EUR 75 million (potentially financed by loan from EIB in the amount of EUR 36 million) 
• Wind Farm Poklećani (under appraisal). A 132 MW wind farm promoted by JP Elektroprivreda HZHB 

d.d. Mostar for a cost of EUR 192 million (potentially financed by loan from EIB in the amount of 

EUR 75 million). 
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It is also important that energy targets are aligned with climate-neutrality goals to ensure environmental 

and economic sustainability and resource efficiency. To this end, the EIB also contributes to a green and 

just transition for all by coupling up climate objectives with positive socio-economic outcomes, preventing 

job losses and negative impacts on the most vulnerable communities. 

   		  Energy Community

The Energy Community is an international organisation that aims to establish a unified energy market 

across Europe by bringing together the European Union and neighbouring countries. The organisation was 

established in 2005 through the treaty establishing the Energy Community and has been in effect since 

2006. Its primary goal is to extend the principles and regulations of the European Union’s internal energy 

market to countries in the southeast Europe and Black Sea regions and other relevant areas through a 

legally binding framework. In particular, the Energy Community monitors the adoption of the EU acquis, 

which is legally binding for the Contracting Parties of the Energy Community. It ensures the acquis is 

implemented through national legislation. 

   		  Energy Transition Accelerator Financing Platform 

The Energy Transition Accelerator Financing Platform (ETAF) is an inclusive, multi-stakeholder climate 

finance  platform  maintained by IRENA to  accelerate the global energy transition in  the agency’s 

168 members (IRENA, 2023a). The platform, initially anchored by USD 400 million funding from the United 

Arab Emirates’ Abu Dhabi Fund for Development, now holds a total pledge of USD 1 billion, owing to the 

recent addition of new partners during the 27th Conference of the Parties. The ETAF plans to increase this 

pledge to USD 5 billion by 2030, drawing from a variety of financial partners, investors, the private sector 

and donors. The ETAF encourages the implementation of ambitious NDCs to satisfy the Paris Agreement’s 

aims and achieve the Sustainable Development Goals, while also achieving vital national goals. To date, 

the ETAF has facilitated the financial closing of three solar PV projects in Uzbekistan with a total capacity 

of 890 MW costing nearly USD 1 billion, demonstrating its effective implementation.

The ETAF provides a diverse range of financial products, as well as creative financing options. Renewable 

energy project financial matchmaking will be subject to funding partners’ compliance procedures, due 

diligence, and credit financing or investment criteria. IRENA will provide technical help as well as project 

facilitation.  The ETAF’s key objectives are set to be achieved by 2030, including the goal for a total 

deployment of 5 gigawatts by then. As the platform grows, it continues to invite new financing partners to 

join via a master co-operation agreement. 

The open call for projects has been launched and is currently receiving proposals. IRENA member countries 

should submit projects to the platform that are accounted for as part of their NDC targets. IRENA will 

channel and suggest a solid pipeline of renewable energy projects for financial consideration by ETAF 

partners from throughout the world. 
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   		  European Union Delegation in BiH

The European Union Delegation role in Bosnia and Herzegovina aims at presenting, explaining and 

implementing EU policy, analysing and reporting on the policies and developments in the country, in 

addition to conducting negotiations in line with its mandate.

It is led by the High Representative of the Union for the Common Foreign and Security Policy/Vice-President 

of the Commission and it promotes the European Union’s interests that are embodied in common policies 

relating to, among others, environment, transport, etc. Finally, it plays a key role in the implementation of 

the European Union’s external financial assistance, primarily the funds allocated under the Instrument for 

Pre-Accession Assistance (IPA).

   		  Instrument for Pre-Accession Assistance 

As the main financial instrument of the European Union towards countries that aim for EU accession, the 

IPA assists BiH in progressive alignment with the standards and policies of the European Union, including 

the acquis. 

Through financial, technical and expert support to the reforms, the IPA represents a comprehensive 

support to the process of European integration (European Commission, 2021).106 Regardless of whether the 

country has a status of a candidate or a potential candidate, the financial assistance was available with the 

budget of EUR 11.7 billion for the period 2014-20, in all the policy areas. IPA III was adopted in 2021 to cover 

the period 2021-27. Funds from IPA III are intended for projects aimed at sustainable economic recovery of 

the energy sector, transport, environmental protection, climate change and digital transformation.

EU4Energy – Technical assistance in the energy sector of BiH, funded with EUR  4.9  million by IPA, is 

currently ongoing. Project activities started at the end of 2022 and will last until 2025. The project aims to:

• continue the energy sector reforms
• improve capacity buildings at all levels of government 
• increase public awareness of energy-related issues.

As of the middle of 2023, the inception report has been drafted and meetings with key stakeholders have 

been held. 

   		  GIZ, German agency for international co-operation

GIZ is supporting BiH in increasing domestic stability and achieving economic integration with the 

European Union by transitioning the economy from a centrally planned to a competitive and market-based 

system (GIZ, 2021). Since 2017, a working group consisting of representatives of BiH institutions with legal 

competences in the energy sector and supported by GIZ had been engaged in developing a concept for a 

reform of renewable energy support schemes in BiH, including renewable energy auctions. 

106  www.dei.gov.ba/en/instrument-for-pre-accession-assistance.

www.dei.gov.ba/en/instrument-for-pre-accession-assistance
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GIZ implements the project on “Decarbonization of the energy sector in BiH” (6/2020 – 12/2023), supported by 

the German Federal Ministry for Economic Cooperation and Development (BMZ), and implemented with the 

Ministry of Foreign Trade and Economic Relations (MOFTER). The total project’s value is EUR 3.2 million EUR.

GIZ provides a financial contribution to the recipient that is intended for a certain purpose in order to 

undertake certain development measures when giving financing. Subsidies, grants and financing 

agreements are three main forms of financing agreements that can be used.

GIZ also engages in the Open Regional Fund for Southeast Europe – Energy, Transport and Climate 

Protection, commissioned by BMZ and co-funded by the European Union. The executing agency is 

the Secretariat of the Regional Cooperation Council (RCC) for Southeast Europe. The fund focuses on 

developing regional capabilities in planning and implementing decarbonisation measures in the energy, 

climate and transport sectors.

   		  International Finance Corporation

The International Finance Corporation (IFC) has been supporting BiH in providing resources to raise 

capacities of local institutions and developers to scale up sustainable financing in the country (IFC, 2021). It 

has been providing consultancy services to help the private sector thrive and attract new investment. The 

programmes are divided into four categories: value addition to businesses, access to capital, infrastructure 

consulting services and the business enabling environment. In 2016, the IFC provided advisory services in 

developing two wind farms of 48 MW each under in the programme called Clean Energy Infrastructure in 

Southeast and Eastern Europe, a partnership with the Federal Ministry of Finance of Austria. Furthermore, 

the IFC has provided on-lending to local banks to support the renewable energy development. However, 

the IFC has not directly invested in any renewable energy projects in the country.

   		  KfW, German development bank

In BiH, KfW mainly focuses on financing of capital projects, including renewable energy, as well as 

providing financial assistance to small and medium-sized enterprises to boost local development and 

ensure sustainability (KfW, 2021). 

In order to better exploit the huge potential for renewable energies, KfW is promoting the reconstruction 

of hydropower plants and financing the country’s first wind farms. Improvements are also to be made 

to the low energy efficiency of the economy in Bosnia and Herzegovina. The most recent KfW-funded 

projects relevant to the energy sector involve the refurbishment of Rama hydropower plant in 2020 

(EUR 27.7 million funding, of which 38.7% equity and 61% funding).

Furthermore, KfW also provides microloans to improve energy efficiency as part of the REEP Plus 

programme. Among the other initiatives, the bank provides direct financial support through local 

commercial banks, as mentioned in one of the previous sections.
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   		  Multilateral Investment Guarantee Agency 

The Multilateral Investment Guarantee Agency (MIGA) has been mostly issuing guarantees covering equity 

investments by local and regional banks operating in BiH for mandatory and cash reserves coverage. In 

the last ten years there have also been a few projects where MIGA issued guarantees to the private sector; 

however, so far there have not been any projects directly related to renewable energy (MIGA, 2021). 

   		  United Nations Development Programme

The United Nations Development Programme (UNDP) is financing some key projects to improve the 

regulatory environment, increase the use of renewable energy sources, improve energy efficiency and 

reduce GHG emissions:

• Green Economic Development (GED) consists of three phases (2013-2024) and aims to create a 

favourable environment for investing in measures to improve energy efficiency in BiH. According to 

the project assessment, the project effectively implemented 12 energy efficiency/renewable energy 

infrastructure projects, developed “Study on improvement of energy efficiency in 1 368 households 

in Sarajevo Canton used by people in social need”, and developed “Study of e-mobility and markets 

in BiH related to the installation and use of RES for charging electric vehicles”; 5 800 public-sector 

buildings are monitored through EMIS database, among other performance indicators. 
• Inclusive Decarbonization (IDA) (2022-April 2023) supported BiH in fulfilling its national climate pledge 

to work towards the 2050 target of carbon-neutrality. Some of the project’s main outcomes include 

developing a blueprint for BiH’s Just Transition for All” 2020-2030, implementing 20 decarbonisation 

projects to support a just transition in carbon-intensive small and medium enterprises (SMEs), supporting 

fulfilment of the overall NDC target to reduce GHG emissions by 33.20% by 2030 and NDC targets for 

electricity generation and industry. Total project value amounts to USD 1.87 million. The project is financed 

by the government of Japan, implemented by UNDP with MoFTER BiH as the main partner.
• Accelerating Clean Energy Transition Through Utilization of Solar Energy Potential BiH (SolarCET) (2021- 

December 2023) has the objective to stimulate the citizens and private and public buildings owners 

to use solar panels and collectors for production of renewable energy, as a measure to support the 

clean energy transition, combat air pollution and energy poverty, and reduce GHG emissions and the 

number of citizens suffering from respiratory diseases in BiH. The project is financed by Slovak Aid and 

implemented by UNDP with MoFTER BiH as the main partner. Total value of the project is USD 649 000.
• Catalyzing Environmental Finance for Low-Carbon Urban Development (URBANLED) (2017-2024) 

provides technical support for the implementation of technically and financially feasible low-carbon 

solutions in key urban sectors. Some of the project outcomes include integrating energy service 

companies (ESCOs) into the rulebook on income tax in FBiH, introducing accounting and bookkeeping 

standards for ESCO projects in FBiH and RS, developing and operationalising the waste management 

system, and many others. The project is financed by Global Environment Facility (GEF) and implemented 

by UNDP with MoFTER BiH as the main partner. The total project’s value is USD 2.37 million.
• Decarbonization of Residential Sector (2021-2024) aims to build foundations for the development of 

municipal financial mechanisms for the implementation of energy efficiency measures on residential 

buildings while generating green jobs and reducing GHG emissions. Theroject is financed by the 

Swedish government and implemented by UNDP. Total value of the project is USD 2.84 million.
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• Scaling-Up Investment in Low-Carbon Public Buildings (2018-2026) will result in an increase in the 

level of investment in low-carbon public buildings, which will enable BiH to meet its stated objective 

to reduce GHG emissions from public buildings. In 2022, the project contributed to developing almost 

2 000  full-time-equivalent jobs and the renovation of almost 190 buildings was supported, with 

co-financing by the World Bank, KfW, the EBRD and internal budgets. The main donor is GCF.
• Capacity-Building Initiative for Transparency (CBIT) (2020 -August 2023) aims to improve the 

accuracy and localisation of the national GHG inventory and strengthen the national GHG inventory 

process. As of the middle of 2023, training centres have been developed, MRV trainings have been 

finished, Climate Action Week has been organised and a roadmap for the implementation of the Sofia 

Declaration has been defined. The project is financed by GEF Trust Fund, and co-financed by MoFTER, 

Federal Ministry of Environment and Tourism, Ministry of Spatial Planning, Construction and Ecology 

of RS and Hydrometeorological institutes of FBiH and RS. The total project’s value is USD 1.2 million.
• Enhancing BiH Environmental Policies planning by introducing and developing local environmental and 

energy action plans (2007-22) is ongoing. Results are not yet posted. 

   		  United States Agency for International Development

The Energy Policy Activity of the United States Agency for International Development (USAID) is 

assisting Bosnia and Herzegovina in enhancing co-ordination, management and transparency in the gas 

and electricity sectors by offering specific technical assistance to simplify and enhance the legal and 

policy framework. In the electricity sector, the programme aims to create a fully operational market that 

enhances competitiveness. USAID is also working to streamline and simplify the permitting system in BiH 

by developing a tailored permitting guide for investors, while supporting the establishment of a sustainable 

and systematic mechanism to finance energy efficiency measures for end users (USAID, 2018).

Currently ongoing, USAID’s Assistance Project to the Energy Sector (2019-2024) will help BiH in the process 

of transforming the energy sector so that it meets its full potential and becomes a trigger for economic 

growth, especially in the natural gas and electricity subsectors. As part of the project activities, a roadmap 

for the security of network and information systems in the energy sector in BiH was prepared. The project 

is financed with USD 7.5 million by USAID.

   		  Regional Cooperation Council

The RCC is a co-operation framework, chaired by a board of 13 participants of the Southeast Europe region. 

RCC is part of the South-East European Cooperation Process (SEECP), initiated in 1996. The founding 

document of the SEECP is the Charter on Good-Neighborly Relations, Stability, Security and Cooperation 

in Southeastern Europe. According to the RCC mandate, within the issue of environmental protection, the 

organisation promotes:

• decarbonisation (through clean energy and transport sector, contributing to climate change mitigation)
• depollution: improving air quality, protecting water and soil
• protection and restoration of natural capital, protection of ecosystem services, and improving protection 

and sustainable use of biodiversity
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• supporting a sustainable food production and distribution system
• introducing principles of circular economy in terms of sustainable production and consumption.

   		  Swedish International Development Cooperation Agency

The Swedish International Development Cooperation Agency (SIDA) works on three priority areas in BiH, 

one of them being environment and climate change. In 2020, SIDA engaged a total of USD 2.40 million 

for its assistance in BiH (SIDA, 2021). One of the relevant projects supported is the Green Economic 

Development Project, which is implemented by UNDP and co-financed by the Environmental Fund of 

the Federation of BiH and the Environmental Protection and Energy Efficiency Fund of Republika Srpska 

(UNDP, 2021). Total project contributions so far amount to a bit over USD 16 million. 

   		  The World Bank

The World Bank provides financing to governments to help achieve their development goals and supports 

policy and institutional reforms. Civil society organisations may also have access to grant funding sources. 

There are three main types of financing: investment project financing, development policy financing and 

program-for-results. MIGA and IFC provide additional funding and investment options to the private 

sector. The World Bank also offers guarantees for private-sector initiatives. Since 2014, the World Bank 

has been financing the Energy Efficiency Project in Bosnia and Herzegovina with the aim of improving 

energy efficiency in public-sector buildings and establishing scalable financing models. The project is 

implemented by the Republika Srpska Ministry of Spatial Planning, Construction and Ecology.

   		  Western Balkans Investment Framework

The Western Balkans Investment Framework (WBIF) is a collaborative effort among the European 

Union, financial institutions, bilateral donors and the governments of the Western Balkans to support 

socio-economic development and EU accession in the region. The WBIF provides financial and technical 

assistance for strategic investments to help achieve these goals.

Currently, the WBIF is supporting:

• the preparation of a EUR 197.18 million Poklečani wind farm investment by JP Elektroprivreda HZ HB 

dd Mostar, co-financed by EIB (34.55%), KfW (34.55%) and equity (1.30%)
• the implementation of a EUR 124.9 million investment in smart meters (700 000 customers) by JP 

Elektroprivreda BiH dd Sarajevo, co-financed by EIB (48.04%), equity (11.64%) and other sources 

(39.95%)
• the preparation of a EUR 91 million Vlašić-Travnik 50 MW wind farm investment co-financed by EIB 

(39.55%), KfW (20.32%) and equity (17.51%)
• The preparation of a EUR 29.35 million solar farm investment (2.7% WBIF; 8.8% equity; 88.5% KfW.

The next table gives a comprehensive overview of the main details regarding mentioned projects currently 

financed/co-financed by international organisations and donors. 
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Table 19  Review of main details regarding projects currently financed/co-financed by international organisations 
and donors

Project name
Implementation 

period
Source of 
funding

Total 
value

Brief description of the project

Construction of 
two adjacent solar 
PV plants located 
in Gracanica

2021 EBRD
EUR 

38.50 
million

Project includes development, construction and 
operation of two adjacent solar PV plants located 
on top of a rehabilitated mine site previously used 
for coal exploitation.

Decarbonization 
of the BiH energy 
sector

6/2020-12/2023 GIZ
EUR 
3.20 

million

The project will contribute to fulfilling the 
obligations of BiH assumed in accordance with 
the Treaty on the Energy Community, provide 
technical assistance to partners in the promotion 
of framework conditions for the decarbonisation 
of the energy sector, with an emphasis on 
encouraging energy efficiency and renewable 
energy sources.

Green Economic 
Development 
(GED)

3/2021-3/2024

Financed 
by GCF and 

implemented 
by UNDP

USD 
16.73 
million

The project contributes to the establishment of 
a sustainable energy management system at 
all levels of government in BiH, with the aim of 
reducing harmful gas emissions, improving the 
energy efficiency of public buildings and public 
lighting systems, and reinvesting the financial 
savings achieved. The project also includes 
activities related to renewable energy sources 
and support to SMEs incentive schemes. 

Inclusive 
Decarbonization 
(IDA)

4/2022-4/2023

Financed 
by the 

government 
of Japan and 
implemented 

by UNDP

USD 
1.87 

million

The project helped BiH to establish a strategic 
basis for a just transition to a low-carbon economy 
by reducing high dependence on fossil fuels 
through the just transition mechanism, with a 
focus that no one is left behind. The IDA project 
seeks and explores the interconnections among 
gender, poverty and access to sustainable energy, 
and identifies important elements specific to the 
domestic context in BiH that should be considered 
in the transition from fossil fuels to a low-carbon 
economy to ensure that transition does not worsen 
inequalities, but improves gender equality (among 
others). The project will also provide financing for 
the decarbonisation of at least 20 SMEs.

Accelerating 
Clean Energy 
Transition 
Through 
Utilization of 
Solar Energy 
Potential in BiH 
(SolarCET)

5/2021-12/2023

Financed 
by Slovak 
Aid and 

implemented 
by UNDP 

with MoFTER 
BiH as the 

main partner

USD 
649 000

The project will enable the development of 
an environment conducive to investments in 
technically and economically feasible solar 
solutions in BiH.

The project will support the development of a 
publicly available Interactive Solar Atlas (ISA) 
for accurate solar potential data (Component 1); 
co-operate with relevant public authorities to 
help prepare a financial mechanism to accelerate 
the investment of citizens, owners of private and 
public buildings in solar energy (Component 2) and 
work with interested citizens on the development 
of technically and economically feasible solar 
systems and provide guidelines for optimal design 
and implementation of solar projects.
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Initiation of 
environmental 
financing for the 
purpose of low-
carbon urban 
development 
(URBANLED)

9/2017-6/2024

Funded by 
GEF and 

implemented 
by UNDP

USD 
2.37 

million

The goal of the project is to enable investments 
for a transformational shift towards low-carbon 
urban development in BiH, thereby promoting 
safer, cleaner and healthier cities and reducing 
GHG emissions in cities.

The project provides technical support for the 
implementation of technically and economically 
feasible low-carbon solutions in key urban 
sectors and promotes their wider adoption by 
municipalities and the private sector through 
dedicated financial mechanisms.

Decarbonization 
in the housing 
sector in BiH

3/2021-2/2024

Financed 
by the 

government 
of Sweden 

and 
implemented 

by UNDP

USD 
2.84 

million

The overall goal of the project is to build the 
foundations and open space for increasing 
investments in residential buildings with low 
carbon emissions in BiH, which is achieved through 
three activities:

•  Activity 1. Preparation of energy efficiency 
studies of the housing sector in each of the local 
self-government units involved

•  Activity 2. Development of overall financial and 
policy mechanisms at the level of local self-
government units for the implementation of 
energy efficiency measures within this project 
and beyond

•  Activity 3. Facilitating a campaign to raise public 
awareness and educate citizens in support of 
energy efficiency.

During 2021-2022, 20 energy efficiency studies 
were carried out. These studies will serve as a 
basis for the development of efficient financial 
mechanisms and the formulation of plans and 
activities to increase the level of energy efficiency. 
The remaining energy efficiency studies for 16 
municipalities/cities have already been contracted 
and are in various stages of development.

Scaling-Up 
Investment in 
Low-Carbon 
Public Buildings

5/2018-5/ 2026

Financed 
by GCF and 

implemented 
by UNDP

USD 17.35 
million

The goal of the project is to increase investments 
in low-carbon public buildings through the 
development and implementation of the National 
Framework for Low-Emission Investments in 
Public Buildings. In 2022, the project supported 
the creation of 1 996 full-time-equivalent jobs 
(cumulative since the start of the project: 4 987 jobs).

Capacity-Building 
Initiative for 
Transparency 
(CBIT)

9/2020-8/2023

Financed by 
the GEF Trust 

Fund, and 
implemented 
by UNDP with 
co-financing* 

from the 
institutions of 
FBiH and RS

USD 1.20 
million

The project aims to help BiH develop its capacity 
to fulfill its obligations under Article 13 of the Paris 
Agreement under the United Nations Framework 
Convention on Climate Change.

As of the middle of 2023, training centres have 
been developed, MRV trainings have been finished, 
Climate Action Week has been organised and 
a roadmap for the implementation of the Sofia 
Declaration has been defined.

*Co-financed by MOFTER (USD 50 000), Federal Ministry of Environment and Tourism (USD 50 000), Ministry of Spatial Planning, 
Construction and Ecology of the RS (USD 50 000), Hydrometeorological Institute of the RS (USD 50 000) and the Federal 
Hydrometeorological Institute (USD 50 000)



13 1

BOSNIA AND HER ZEGOVINA 

Civil society and non-governmental organisations

   		  Association of Energy Producers from Renewable Resources (APEOR)

   		  Sustainable Energy Transition Centre (RESET) – Centar za održivu energetku tranziciju Sarajevo

   		  Center for Environment Banja Luka (CZZS) – Centar za životnu sredinu Banja Luka

   		  Ekologija The Center for Ecology and Energy Tuzla – Centar za ekologiju i energiju Tuzla

   		  EkoForumZenica – Eco Forum Zenica 

Assistance Project 
to the Energy 
Sector

2019-2024 USAID
USD 7.50 

million

The project will help BiH in the process of 
transformation of the energy sector so that it 
realises its full potential and becomes an engine of 
economic growth, especially in the natural gas and 
electricity subsectors.

Through this project, USAID provides assistance 
to MoFTER BiH and competent entity ministries in 
the improvement of energy strategies and action 
plans, including the development of National 
Energy and Climate Plans. In addition, USAID is 
helping BiH develop a roadmap for IT security in 
the energy sector.

Component 
1: EU4Energy 
– Technical 
assistance in the 
energy sector of 
BiH

9/2022-8/2025 IPA
EUR 4.90 

million

The project aims to achieve the following three 
results:

•  Providing the reforms in the BiH energy sector, 
including the development of energy and climate 
policy and harmonisation of relevant legislation 
with the EU energy acquis

•  Capacity building at all levels of government 
in BiH to assume their role in the process of 
transposition and implementation of the acquis 
in the field of energy, meeting the requirements 
of the energy market and planning and 
implementation of energy policy

•  Increasing public awareness of energy-related 
issues, to support dialogue with both the general 
public and stakeholders in the energy sector and 
to inform and make them understand the full 
benefits of energy reform.

A draft of the inception report was prepared and 
meetings were held with key stakeholders.




	Contents
	Figures
	Figure 1 Administrative map of BiH
	Figure 2 Contribution to GDP by sector for 2020, at current prices
	Figure 3 ENTSO-E scenarios underlying the Regional Investment Plan 2020 for the Continental Southeast Region
	Figure 4 Cross-border energy flows (GWh) in the CSE Region in 2010 and 2018. 
	Figure 5 Total primary energy supply of BiH
	Figure 6 �Map of the electric power system of BiH with operational areas of the transmission level (Elektroprenos BiH) and distribution areas of the public electric utilities, 31 December 2020, and power plants 
	Figure 7 Balance volumes realised in 2020 (GWh)  
	Figure 8 �Transmission network interconnections with bordering countries of BiH 
	Figure 9 Renewable capacity additions by source, 2010-2022  
	Figure 10 Map of global horizontal irradiation for BiH 
	Figure 11 Map of average wind speeds for BiH.
	Figure 12 �Electricity prices in EUR per kilowatt hour for households in the first half of 2021, using the Eurostat methodology
	Figure 13 �Electricity prices in EUR per kilowatt hour for industries in the first half of 2021, using the Eurostat methodology
	Figure 14 �Power capacity deployment and renewable energy share in the capacity mix in the period 2020-2030, NECP Policy scenario
	Figure 15 �Power capacity deployment and renewable energy share in the capacity mix in the period 2020-2030, NDC S III scenario
	Figure 16 �Electricity generation mix and renewable energy share in the period 2020-2030, NECP Policy scenario
	Figure 17 �Electricity generation mix and renewable energy share in the period 2020-2030, NDC S III scenario
	Figure 18 �Electricity generation mix and renewable energy generation share in 2030-2050 in NECP Policy scenario (left) and NDC S III scenario (right)
	Figure 19 �Electricity demand projections in the NECP and NDC analyses for the period 2020-2030
	Figure 20 �Greenhouse gas emissions (incl. LULUCF) projections in the NECP and NDC analyses for the period 2015-2030
	Figure 21 Stakeholder mapping (June 2023)

	Tables
	Table 1 Current account balance - extract for period 2015‑2021
	Table 2 Total final energy consumption per source, per subsector
	Table 3 Total final energy consumption per subsector, per share of supply source 
	Table 4 Summary of the institutional regulatory framework for the entities
	Table 5 Example of tariffs for the users of the distribution system in the Federation of BiH 
	Table 6 Electric power indicators of Bosnia and Herzegovina
	Table 7 Cross-border trade, including registered transits for 2020 and 2021 (GWh)
	Table 8 List of retail and trade power licence owners in the entities registered on the Hungarian power exchange
	Table 9 Solar resource and technical potential for the largest cities in BiH
	Table 10 Renewable energy support schemes for the entities as of September 2021
	Table 11 Summary of the regulatory framework based on IRENA's classification.
	Table 12 Performance of the banking sector in BiH as of December 2021
	Table 13 �Overview of the main financing support programmes offered for renewable energy and energy efficiency initiatives
	Table 14 Renewable energy projects funded through ODA for 2019
	Table 15 Renewable energy projects in the last five years
	Table 16 Key regulatory documents and main features of the enabling framework for renewables as of January 2023
	Table 17 Forecast generation per plant, current and planned on the transmission grid, 2021‑2030
	Table 18 �Potential photovoltaic areas in Bosnia and Herzegovina, before dynamic power system studies are considered 
	Table 19 �Review of main details regarding projects currently financed/co-financed by international organisations and donors

	Abbreviations
	Executive summary
	1 Country overview
	2 Energy context
	2.1 Regional energy context
	2.2 The Energy Community
	2.3 Regional power market
	2.4 Energy supply and demand in BiH (energy balance)
	2.5 Power sector in BiH

	3 �Renewable energy potentials
	3.1 Biomass
	3.2 Geothermal
	3.3 Hydropower
	3.4 Solar
	3.5 Wind

	4 �Rationale for renewable energy development in BiH
	5 �Action plans and strategies
	6 �Alignment of climate ambitions in strategic documents
	6.1 Comparative assessment between NECP and NDC scenarios

	7 �Enabling frameworks specific to renewable energy 
	7.1 Permitting
	7.2 Spatial planning
	7.3 Tariff system for renewable energy
	7.4 Alternative procurement schemes 
	7.5 Guarantees of Origin
	7.6 Obligation schemes
	7.7 Technical, institutional capacities and skills

	8 �Renewable energy financial landscape
	8.1 Financial landscape of the country
	8.2 Facilitating renewable energy projects

	9 �Key challenges and recommendations
	References
	Annex 1
	Key regulatory and legislative documents

	Annex 2
	Generation plan, current and planned on the transmission grid, 2023‑2032

	Annex 3
	Potential photovoltaic areas in Bosnia and Herzegovina

	Annex 4
	Stakeholder mapping


