
THE REPUBL IC OF 
BELARUS

Renewables
Readiness
Assessment

JULY
 2021



© IRENA 2021

Unless otherwise stated, material in this publication may be freely used, shared, copied, reproduced, printed and/or 
stored, provided that appropriate acknowledgement is given of IRENA as the source and copyright holder. Material in this 
publication that is attributed to third parties may be subject to separate terms of use and restrictions, and appropriate 
permissions from these third parties may need to be secured before any use of such material.
Citation:  IRENA (2021), Renewables Readiness Assessment: Belarus, 

International Renewable Energy Agency, Abu Dhabi.
ISBN 978-92-9260-353-3

Acknowledgements 

This report benefited from reviews and comments by Mikhail Malashenko, Vladimir Shevchenok, Andrei 
Minenkov (State Committee for Standardisation of the Republic of Belarus), Sergey Greben (Ministry of Energy 
of Belarus), Andrei Molochko (consultant) and Ivan Filiutsich (UNDP Belarus). 

IRENA colleagues Gürbüz Gönül, Binu Parthan, Petya Icheva, Nopenyo Dabla, Ute Collier, Diala Hawila, 
Emanuele Bianco, Costanza Strinati, Luis Janeiro, Imen Gherboudj, Sonja Malićević, Jack Kiruja, Aleksandra Prodan, 
Laura Camarut and Stephanie Clarke also provided valuable input.

This report was developed under the guidance of Gürbüz Gönül, Binu Parthan and Petya Icheva (IRENA) and 
authored by Tijana Radojičić (consultant).

Available for download: www.irena.org/publications

For further information or to provide feedback: publications@irena.org

Disclaimer

This publication and the material herein are provided “as is”. All reasonable precautions have been taken by IRENA to verify the reliability 
of the material in this publication. However, neither IRENA nor any of its officials, agents, data or other third-party content providers 
provides a warranty of any kind, either expressed or implied, and they accept no responsibility or liability for any consequence of use of 
the publication or material herein. 

The information contained herein does not necessarily represent the views of all Members of IRENA. The mention of specific companies 
or certain projects or products does not imply that they are endorsed or recommended by IRENA in preference to others of a similar 
nature that are not mentioned. The designations employed, and the presentation of material herein, do not imply the expression of any 
opinion on the part of IRENA concerning the legal status of any region, country, territory, city or area or of its authorities, or concerning the 
delimitation of frontiers or boundaries.

Photographs are from Shutterstock unless otherwise indicated.

About IRENA 

The International Renewable Energy Agency (IRENA) serves as the principal platform 
for international co-operation, a centre of excellence, a repository of policy, technology, 
resource and financial knowledge, and a driver of action on the ground to advance the 
transformation of the global energy system. An intergovernmental organisation established 
in 2011, IRENA promotes the widespread adoption and sustainable use of all forms of 
renewable energy, including bioenergy, geothermal, hydropower, ocean, solar and wind 
energy, in the pursuit of sustainable development, energy access, energy security and low-
carbon economic growth and prosperity. www.irena.org 



3

THE REPUBLIC OF BEL ARUS

JULY 2021

THE REPUBLIC OF 
BELARUS

Renewables Readiness Assessment



4

RENEWABLES READINESS ASSESSMENT

The Republic of Belarus recognises the key role that modern, energy-
efficient and carbon-neutral technologies play in the successful economic 
development of countries. Along with the international community, Belarus is 
continuously modernising and introducing innovations in the country's energy 
sector, including measures to develop renewable energy and replace fossil 
fuels with renewable sources. This work is aimed at creating favourable living 
conditions for the citizens of Belarus, increasing the competitiveness of the 
national economy and reducing negative environmental impacts, as well as 
fulfilling domestic and international obligations and goals.

The Republic of Belarus, as a member State of the International Renewable 
Energy Agency (IRENA), requested that IRENA conduct a Renewables Readiness 
Assessment. This study, prepared in co-operation with the State Committee for 
Standardization and representatives of government agencies and organisations, 
presents the key aspects of the current state of the energy sector. It proposes 
significant short and medium-term measures to improve the legislative and cross-
sectoral environment to increase the development of renewables.

This comprehensive assessment is based on the results of working 
consultations with relevant stakeholders from government authorities and 
other organisations leading the renewable energy sector in Belarus, which 
helped to identify opportunities and develop solutions for increasing the 
use of renewables. The assessment also describes the factors hindering the 
development of renewable energy and measures to accelerate the pace of 
development of renewables in our country.

The implementation of the Renewables Readiness Assessment for Belarus 
will certainly help to enhance the positive image of the Republic of Belarus 
in the international community. It will form the basis for the development 
of new areas of co-operation with other countries and international and 
financial organisations in the field of renewable energy. The presentation 
and publication of the Renewables Readiness Assessment will also open 
up new opportunities for the Republic of Belarus to co-operate with 
international partners on the implementation of regional and cross-border 
projects of international technical assistance, investment, and infrastructure 
projects contributing to the achievement of national and global sustainable 
development goals, including Goal 7, “Ensure access to affordable, reliable, 
sustainable and modern energy for all”.

On behalf of the State Committee for Standardization of the Republic of 
Belarus, I express my gratitude to the International Renewable Energy 
Agency for the preparation of the Renewables Readiness Assessment for 
Belarus. I also express my gratitude to all international and national experts, 
government officials and stakeholders who contributed to this process and 
shared their best practices, knowledge and experience. The proposals and 
recommendations collected in the assessment will definitely have a positive 
effect and a direct impact on the implementation of a long-term energy 
strategy in Belarus, allowing us to create a sustainable and environmentally 
friendly future for our country.

Valentin Boleslavovich 
Tataritsky

Chairman of the State 
Committee for Standardization 

of the Republic of Belarus 

FOREWORD
from the Chairman of the State Committee for Standardization of the Republic of Belarus 
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FOREWORD
From the IRENA Director-General

As the world moves towards a low-carbon future, the energy sector is 
undergoing deep transformations to rise to this challenge. Through renewable 
energy, a less carbon-intensive development model is now within reach, with 
numerous positive spillovers for the economy and society. 

Currently, fossil fuels make up more than 90% of the energy mix in Belarus, 
with natural gas taking the lion’s share. Power generation is also predominantly 
fossil fuel-based, with very limited integration of renewable sources. Energy 
imports amount to 84.8% of the total primary energy supply and come 
primarily from a single source supplier, exposing the country to price volatility 
and putting its energy security at risk. 

Renewable energy is the response to many of these challenges. Clean, reliable, 
available locally and increasingly cheaper, renewable energy would strengthen 
the energy security of Belarus by reducing its reliance on fossil fuel imports. 
It would contribute to economic growth, job creation and improved air 
quality, thereby enhancing the peoples’ well-being. Although still in a nascent 
stage in the Belarusian energy sector, renewable energy has been growing 
steadily over the past decade, accounting for 7.1% of the country’s final energy 
consumption in 2019. While most of Belarus's renewable energy production 
comes from biofuels, there is significant potential for biomass, solar and wind 
development and integration across all end use sectors. Setting ambitious 
renewable energy targets, designing renewable energy auctions, adopting a 
grid code to support the integration of renewables, de-risking investments, 
and enhancing human and institutional capacities are among the key actions 
identified by IRENA that could harness the potential of renewable energy 
sources in Belarus. 

Since 2011, nearly 40 countries in regions from Latin America and the 
Caribbean to Africa, the Middle East, Asia and the Pacific have undertaken 
Renewables Readiness Assessment, exchanging knowledge and fostering 
international co-operation to accelerate the deployment of renewables. Each 
process has been country-led, with IRENA providing technical expertise 
and highlighting regional and global insights, along with facilitating national 
stakeholder consultations. 

IRENA thanks the State Committee for Standardization of the Republic 
of Belarus (Gosstandart) for its close co-operation and engagement in the 
development of this RRA. The report has also benefitted from the valuable 
input of numerous other government agencies and national stakeholders. 
I am confident that the observations and recommendations presented here 
will be valuable in addressing the challenges of the energy sector in Belarus 
by highlighting the path to uptake the deployment of renewables. 

Francesco La Camera

Director-General
International Renewable 

Energy Agency
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The Republic of Belarus is a landlocked country in eastern Europe with a population of 
approximately 9.5 million people. After the dissolution of the Union of Soviet Socialist 
Republics (USSR) in 1991, the economy of Belarus contracted, but it soon resumed 
growth due to an increase in labour productivity, favourable trading terms – mainly with 
the Russian Federation and the European Union (EU) – and further development of the 
manufacturing industry and exports. 

The Belarusian economy is highly energy intensive, and the country’s energy sector is 
overwhelmingly fossil-fuelled and import-dependent. The country’s total primary energy 
supply (TPES) in 2019 was composed of 62% natural gas and 28% oil, with the remainder 
comprising mainly biomass, waste, coal and peat. Energy imports are mainly from the 
Russian Federation, and amount to about 85% of all energy supplied in the country. The 
largest fuel import dependency is on natural gas, of which only 2% supplied is produced 
domestically. This makes Belarus one of the world’s most energy import-dependent 
countries and dramatically compromises the country’s energy security. 

Renewable energy is at an early stage of development in the Belarusian energy sector. 
The share of renewables, although steadily increasing over the past decade, stood 
at just 7.1% of the TPES in 2019. This share comprises largely biofuels and, to a lesser 
extent, solar photovoltaic (PV) and wind. Nonetheless, the country is well endowed with 
renewable energy resource potential that presents a viable and sustainable pathway for 
the development of the energy sector. Biomass is the most abundant renewable energy 
resource, but there is also significant wind and solar PV potential in almost all areas 
of the country. For solar PV and solar thermal applications, the south and southeast 
of the country have the highest irradiation levels and annual direct normal irradiance 
(DNI), respectively. Indeed, these regions have considerable potential for solar thermal 
applications, such as space and water heating and low-enthalpy process heat in the 
industry and services sectors. Geothermal potential, although not extensively studied, 
is deemed to be most suitable for low-enthalpy heat processes throughout the country.

EXECUTIVE SUMMARY



Renewables in Belarus comprise largely of biofuels, 
followed by solar photovoltaic and wind, and increased 
steadily over the past decade to reach 7.1% of the 
total primary energy supply in 2019 

1 1

Apart from renewable energy resources, Belarus does not have significant local energy 
resources. Thus, through the increased deployment of renewable energy technologies, 
Belarus would be able to increase its domestic energy supply, which would have a direct 
contribution towards the country’s gross domestic product (GDP), economic growth and 
energy sector security. Furthermore, greening the energy sector would directly reduce 
emissions, thereby supporting a sustainable and environmentally sound development 
pathway for the country. Increased renewable energy deployment would also contribute 
to local value creation, including employment opportunities and industrial development.

With a view to informing the development of a sustainable and secure energy sector 
in Belarus, this Renewables Readiness Assessment (RRA) identifies critical actions that 
could significantly increase the scale-up of renewable energy in the country, outlined in 
a number of key recommendations.

Revising renewable energy targets

To guide the development of renewables, Belarus has set out various renewable energy 
targets through multiple policy documents and plans. However, the targets are not 
always consistent with one another, and while some technology-specific targets were 
not met by the end of 2020, the national renewable energy target for 2025 has already 
been reached. This mismatch creates uncertainty about near-term continued renewable 
energy development and raises questions about the targets’ ambitiousness and 
relationship to other development objectives, such as energy security. Current targets 
need to be revised, streamlined and made consistent.
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Improving the quota allocation for renewables

The development of renewables in the power sector is enabled through yearly quotas 
that allocate the amounts of installed capacities per renewable energy technology 
for the coming three-year period. However, these quotas have been subject to many 
revisions and reductions that have adversely impacted investor confidence and limited 
the pace of the renewable energy sector’s growth. In addition, the quota allocations do 
not encourage larger-scale investments. To accelerate the development of renewables 
and allow for larger-scale investments, especially for solar PV and wind technologies, it 
is imperative that the allocated quota amounts be increased. Furthermore, the quotas 
should allow for biomass power development, and the current hydropower quotas 
should be allocated to other renewable technologies. Finally, the quota systems should 
not include renewable energy prosumers, and the quota allocation period should be 
extended to five years to allow investors to gauge the development of the sector. 

Designing renewable energy auctions

Renewable energy producers in Belarus sell their electricity to the off-taker at a feed-in 
tariff (FiT) that is calculated by applying different multiplier coefficients on the electricity 
base tariffs. However, electricity base tariffs do not truly reflect the unit cost of production, 
and the multiplier coefficients are low, leading stakeholders to deem the FiTs too low to 
attract the necessary investments at scale. To attract renewable energy investments, 
the country should look into developing renewable energy auctions, which can allow for 
market-based tariff setting of renewable power generation and have the potential for 
real price discovery. Furthermore, auctions can allow for well-planned and cost-efficient 
renewable energy deployment, and their transparent design and implementation can 
instil confidence in investors and reduce perceived market risks. 

Developing a law on energy and heat

Belarus has no primary act or base law on energy that holistically governs the energy 
sector, defining the energy system and the roles of the different energy sector entities. 
To compensate, local regulations ultimately fill this gap, creating inconsistencies among 
different regions. A telling example of this gap is that Belarus does not have a specific 
law governing its heat sector. As such, there is no comprehensive legal framework to 
incentivise the development of renewable energy in the respective end-use sector and 
support the sector’s decarbonisation. A dedicated and comprehensive legal framework 
for the energy sector is needed to assign legal enforcement mechanisms for the 
development of various energy sector programmes. Furthermore, a dedicated heat 
law could incentivise the development of renewables in heat supply and would signal a 
political commitment to the decarbonisation of the energy sector. 

Harnessing renewable energy potentials in heating

Belarus has high biomass potential, but the calorific value of different biomass feedstocks 
and fuel products needs further improvement. This is key because the country relies 
on outdated resource assessment standards that do not take into account different 
technological advancements for thermal extraction and processing of feedstocks into 
more calorie-dense fuel products. Furthermore, the unit price of biomass is based on 
mass or volume of the fuel, rather than per unit calorific value. Therefore, standardising 
the quality of biomass feedstocks and ensuring trading prices are based on quality 
standards are necessary in ensuring the technical and economic viability of biomass 
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for heating. Moreover, the increased use of renewable energy sources in heating should 
be based on the integration of modern, technically and economically feasible energy-
efficient technologies, harnessing the country’s biomass, low-enthalpy geothermal and 
solar thermal resources, as well as energy-efficient heat pumps.

Developing an energy sector master plan with higher shares of renewables

The development of the energy sector in Belarus is guided by a number of cross-sector 
state programmes. However, it is necessary to integrate these cross-sector strategies 
into a master plan for an integrated development of the energy sector. The development 
of such a plan would facilitate sector-wide policy assessments, including environmental 
impacts and the infrastructural and financial needs of fulfilling wider development 
objectives. Furthermore, a master plan would allow for a more co-ordinated and holistic 
development approach to various renewable targets, quota allocations and auction 
rounds.

Adopting a grid code for renewables

The Belarus power system is in a relatively early stage of managing variable renewable 
power injection on the grid. To avoid any disturbances on the grid, renewable power 
producers are not given priority dispatch, but instead have to feed in power generated 
according to dispatch control centre schedules. In addition, a lack of technical standards 
for integration and uncertainty about technical requirements to connect to and feed 
into the grid introduce transmission or grid risks and significantly increase the cost 
of financing for renewables. A well-formulated national renewable energy grid code 
outlining procedural and technical requirements for variable renewable power producers 
feeding into the central grid will help to alleviate investment risk and allow for a level 
playing field for all power producers while also maintaining power system stability.

Improving variable renewable power generation forecasting

Variable renewable power forecasting is an essential and cost-effective tool for 
managing power system operations, balancing power supply and maintaining grid 
stability in power grids to which variable renewable power generators are connected. 
Currently in Belarus, wind and solar PV forecasting is not optimally integrated into daily 
scheduling and dispatch operations for power system balancing, and renewable energy 
generators are obliged to participate in the day-ahead scheduling. Short-term (zero to 
six  hour) forecasting is crucial in predicting renewable energy production, and when 
intra-day adjustments of forecasted renewable energy production are not accounted for, 
power production uncertainty is created. This leads to unnecessary power curtailments 
for which renewable power producers are not compensated and which adds to power 
market risk for investors. To alleviate this investment risk and facilitate the increased 
integration of renewable power plants, short-term forecasting must be integrated into 
generation scheduling and dispatch operations. 

Improving de-risking mechanisms for renewable energy investments

Financing for renewable energy projects in Belarus is very low, and there is an overall 
shortage of both debt and equity financing. In particular, the local financial sector is 
inexperienced in green financing. Most investments have been facilitated through 
international capital. Furthermore, local financing comes at a very high cost, and 
commercial lending entails high interest rates and high collateral requirements due to 
numerous perceived risks. Clear financial sector policies for green financing should be 
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developed with the national development bank, which should also include small-scale 
financing. Furthermore, establishing a dedicated renewable energy fund could be an 
effective way of providing public loans and de-risking mechanisms for renewable energy 
investments. 

Currency risk also adversely impacts the cost of international debt and equity financing. 
A significant amount of foreign financing in Belarus comes from Europe, so fixed prices 
in power purchase agreements (PPAs) should be at least partially indexed to the euro to 
increase the bankability of renewable energy investments. To alleviate off-taker risk, clear 
mitigation clauses should be included in a standardised PPA along with government-
backed guarantees and letters of support. To mitigate the risk associated with permitting 
procedures, information on grid connection points should be made publicly available, 
and permitting procedures should be streamlined and consistent in each administrative 
region of the country.

Standardising power purchase agreements

PPAs for different renewable energy technologies in Belarus are not standardised, and 
the clauses within the contract are individually negotiated between the off-taker and 
the developer. Furthermore, PPAs are only signed once the renewable power plant has 
been built and commissioned, which introduces a significant risk for the developers, may 
jeopardise the bankability of their project and weakens their negotiating position. The 
lack of a PPA in the development phase of the renewable power project also adversely 
impacts the developer’s ability to obtain debt financing for the project in the first place. 
Standardised PPAs for different renewable energy technologies need to be developed, 
applied in all regions of the country and concluded with the developers after successful 
bidding. Throughout the duration of the PPA contract, a guaranteed fixed price for the 
sale of electricity needs to be applied, and clauses that clearly define non-compensable 
and compensable power curtailments need to be included. 

Building human and institutional capacities for renewable energy development

Developing an energy sector with an increased share of renewables requires competencies 
beyond those of the conventional fossil fuel-based system. These competencies are 
needed both at the institutional and the individual level. Within the public sector, 
planning and facilitating renewable energy deployment through incentive schemes are 
the two priority areas that require capacity strengthening. These include improvements 
in statistical data collection pertaining to electricity generated by renewable energy 
prosumers and capacity building in renewable energy auction design. 

The private sector’s capacity to ensure due diligence in the preparation of renewable 
energy project documentation also needs to be strengthened. Furthermore, practical 
skills at academic institutions and on-the-job training need to be enhanced to ensure 
a qualified workforce for the development of a renewable energy sector. Within the 
financial sector, there is a continued need for development partners to support local 
financial institutions with technical assistance in project appraisals, the creation of a 
local renewable energy financing impetus and the facilitation of experience sharing in 
renewable energy financing. The capacity of local institutions to innovate in the area of 
renewable energy technology should be enhanced through comprehensive co-operation 
of national scientific organisations with industrial and energy enterprises, international 
organisations, development partners and foreign researchers.



15

THE REPUBLIC OF BEL ARUS

1.1 RENEWABLES READINESS ASSESSMENT

The Renewables Readiness Assessment (RRA) is a tool developed by the International 
Renewable Energy Agency (IRENA) to comprehensively evaluate the conditions 
for accelerated renewable energy deployment in a country. It is a country-led, 
multi-stakeholder consultative process that allows for the identification of existing 
challenges for renewable energy deployment and recommends short to medium-term 
actions to guide decision makers and other stakeholders in addressing these challenges.

The RRA for Belarus was initiated by the State Committee for Standardisation of the 
Republic of Belarus (Gosstandart) in technical cooperation with IRENA. It has greatly 
benefitted from stakeholders’ inputs. Stakeholders in the RRA process included officials 
from ministries, utilities, power project developers, development partners, financial 
institutions, civil society and academia. 

As a first step of the RRA process, a background report on the energy sector in Belarus 
was developed that provided an overview and preliminary analysis of the energy sector 
context in Belarus. Thereafter, various interviews were held with institutional energy 
sector stakeholders in the country, supplemented with a set of detailed questionnaires 
aimed at further assessing the energy sector and determining the main barriers for 
renewable energy deployment. Based on desktop research, bilateral interviews and the 
questionnaires, an issue paper was developed highlighting some of the challenges for 
renewable energy deployment in the country. 

On this basis, a multi-stakeholder consultative workshop was organised by IRENA 
and Gosstandart on 9-10  February 2021. Over 35 representatives from governmental 
institutions, the private sector, development partners, civil society and academia 
attended. The workshop facilitated further discussions among stakeholders on the 
challenges in renewable energy deployment and allowed for the identification of 
recommended actions in overcoming these challenges. The outcomes of the consultation 
workshop, along with insights gained from bilateral consultations and the supporting 
documentation that was developed, constituted the basis for this RRA report. The RRA, 
with its recommended short to medium-term actions, was validated on 20 April 2021 at a 
virtual multi-stakeholder validation workshop attended by over 35 representatives from 
the energy sector in Belarus.

1 INTRODUCTION
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1.2 COUNTRY OVERVIEW

The Republic of Belarus is a landlocked country located in Eastern Europe bordered by 
the Russian Federation, Ukraine, Poland, Lithuania and Latvia. Its capital city is Minsk, 
located in the centre-west of the country. 

Belarus covers an area of 207 600 square kilometres (km2), spanning about 650 km from east 
to west and 560 km from north to south. The topography of Belarus is mainly flat and low-
lying. More than half of the country’s surface area is below 200 m of altitude, with the highest 
point of elevation at 346 m above sea level at Dzyarzhynskaya Hara in the vicinity of Minsk 
(Encyclopedia Britannica, 2020). Over 90% of the country is covered by natural vegetation, 
and about 40% of it is forested. The north of the country is predominantly characterised by 
gently sloping hills with many lakes, while the south is predominantly low-lying and mainly 
marshland. The largest and most significant river is the Dnieper, flowing through the east of 
the country, but other notable rivers include the Dvinar, Neman and Pripyat.

Belarus has a temperate continental climate, with warm summers and cold, humid winters. 
Average temperatures in winter range from -4.5 degrees Celsius (°C) in the southwest 
to -8°C in the northeast, while average temperatures in summer range between 17°C in 
the north to 18.5°C in the south (Belarus.by, 2020). Average annual precipitation ranges 
between 550 millimetres (mm) and 700 mm, with the highest precipitation seen in June 
and July (89 mm). Snow falls from November to March and is heaviest in January with an 
average of 24 snow days (Weather Atlas, 2020).
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Figure 1 Map of Belarus

Source: IRENA Global Atlas; Map data: Shuttle Radar Topography Mission global coverage data (2021); ArcWorld (2021); 
United Nations administrative boundaries (2021).
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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Social indicators

The population of Belarus numbered almost 9.5  million in 2019, with a decrease in 
population of 32 900 from the previous year. The population is largely urban: 78.4% of the 
population lives in urban settings, and over a fifth of the population, just under 2 million 
people, live in the capital city. More than half (57%) of the population is of working age 
(i.e., between the ages of 15 and 65 years) (BELSTAT, 2020a). The unemployment rate 
has been declining over the past few years and stood at 4.2% in 2019 (BELSTAT, 2020b). 
The country has a universal literacy rate, a 99% effective transition rate of students 
from primary to secondary education, and 87.4% gross enrolment in tertiary education 
(UNESCO Institute of Statistics, 2020). 

Governance structure

The government of Belarus consists of the prime minister, deputies and ministers who are 
accountable to the president and answerable to Parliament. The territory of the Republic 
of Belarus is divided into six regions (voblasti) and one municipality (horad). The regions 
(Brest, Gomel, Grodno, Minsk, Mogilev and Vitebsk) are administrative territorial units, 
while Minsk City is a municipality. The regions and municipality are further subdivided 
into 118 districts, whereby Minsk City alone has 9 districts. Furthermore, Belarus has 
1 151 rural councils (BELSTAT, 2020c).
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Source: United Nations administrative boundaries (2021); Global Administrative Areas (2021); ArcWorld (2021)
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 
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Economy

After the dissolution of the Union of Soviet Socialist Republics (USSR) in 1991, Belarus 
experienced an economic downfall. In 1994, gross domestic product (GDP) declined by 
as much as 11.7%.1 As shown in Figure 3, soon thereafter, the economy started to grow 
due to an increase in labour productivity, favourable trading terms (mainly with the 
Russian Federation and the European Union [EU]), further development of the services 
and manufacturing industries, and an increase in exports. The largest contributor to the 
country’s GDP is the services sector (49%), followed by manufacturing (22%), agriculture 
(7%), construction (6%), and, lastly, supply of energy and mining (BELSTAT, 2020d). 

Within the services sector, wholesale and retail trade, motor vehicle repairs, transpiration, 
storage, information and communication, and real estate activities are some of the 
largest contributors to GDP. The country’s manufacturing industry includes machinery, 
minerals and metals, chemical products, textiles, and foodstuffs.

Following the global economic crisis in 2009, negative economic growth forced the 
government to introduce stringent monetary and fiscal policies that returned growth to 
the economy. In 2015, economic difficulties in the Russian Federation, a major trading 
partner, resulted in Belarus’s economy again declining by 3.82% (OECD, 2018). 

In 2019, the country’s GDP stood at approximately BYR 134 billion (Belarusian rubles; 
USD 61 billion [United States dollars]) with an annual increase of 1.6% over the previous 
year. In 2020, Belarus’s GDP fell to approximately 99.1% of its 2019 levels,2 a decline 
mainly attributed to the global COVID-19 pandemic (BELSTAT, 2020d). 
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Figure 3 GDP (USD billion) and GDP growth (%), 1991-2019

Source: World Bank and OECD (2020)

1 Compared to the previous year.
2 At constant prices.
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The supply3 of electricity, gas, steam and hot water contributes only 3% of GDP 
(BYR  3.95  billion, USD  1.9  billion) (BELSTAT, 2020d). This is largely due to very low 
domestic production of energy and an overreliance on energy imports. This in turn 
contributes to the seemingly weak correlation between total primary energy supply 
(TPES) and GDP as shown in Figure 4. Belarus imports most of its energy, particularly 
natural gas, from the Russian Federation at inexpensive prices. This has over time resulted 
in the high use of gas in both electricity and heat generation. Crude oil is also imported 
and refined into petroleum products for domestic use and for exports, mainly to Ukraine. 
In 2019, gross energy imports amounted to USD 9.9 billion and the net energy import 
balance was USD 3.6 billion (BELSTAT, 2020c), which significantly contributed to the 
country’s trade deficit. 

Although energy supply is not significantly correlated to GDP, the energy intensity of the 
economy (i.e., the ratio of gross inland energy consumption to GDP) is high in relative 
comparison to EU countries, which signals a continued need for energy efficiency 
measures. As is shown in Figure 5, the energy intensity by power purchasing parity of 
Belarus is much higher than the EU average.

3  Supply refers to all domestically produced electricity, gas, steam and hot water, and domestically provided services such as 
distribution and transmission and the sale of the same.
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Greenhouse gas emissions

As shown in Figure 6, and according to the latest greenhouse gas (GHG) inventory, GHG 
emissions decreased by 32.5% in 2017 (93.96 megatonnes of carbon dioxide equivalent 
[MtCO2-eq]) from their 1990 levels (139.27 MtCO2-eq) excluding the land use, land use 
change and forestry sector (LULUCF). This fall can mainly be attributed to a decrease 
in emissions from the energy sector. The energy sector, which includes transport fuels, 
is the largest contributor to GHG emissions, contributing 61% of the total national 
emissions in 2017. However, when compared to 1990 emissions levels, the energy sector’s 
GHG emissions have decreased by 41%, owing to reduced energy consumption, the 
implementation of energy efficiency policies, and a change in fuel consumption structure 
with the decreased use of highly GHG-emitting coal and oil products in the industrial 
and services sectors. The agricultural sector is the second-largest contributor to GHG 
emissions (26%; 24.04 MtCO2-eq) but has decreased by 25% compared to 1990 levels 
owing to a decrease in agricultural production. Emissions from industrial processes and 
waste each contribute a further 6.5% of total GHG emissions (UNFCCC, 2019).

Investment environment

Capital investments in Belarus amounted to USD 11.3 billion in 2019. Investments were 
primarily in the manufacturing industry (USD 2.58 billion) and real estate (USD 2.57 billion), 
followed by USD  1.3 billion in agriculture, forestry and fisheries and USD  1.2 billion in 
the supply of electricity, gas, steam, hot water and air conditioning (BELSTAT, 2020f). 
Foreign investment in the country is relatively limited, but has been rising in recent years. 
In 2019, gross foreign investment flow into Belarus amounted to just over USD 10 billion, 
and the net inflow of foreign direct investment was USD 1.33 billion (BELSTAT, 2020g). 
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The corporate tax rate stands at 18% and at 25% for banks, insurance companies and 
foreign exchange companies. A flat tax rate of 13% is imposed on personal incomes, and 
the standard rate of value added tax (VAT) is 20% on most supplied products, services 
and imports, rising to 25% for telecommunications (Deloitte, 2021). 

According to the World Banks’ Ease of Doing Business ranking, Belarus is ranked 
49th globally (out of 190) and 11th (out of 24) in the European and Central Asian region 
(World Bank, 2020a). The highest ranking category is “getting electricity”, for which 
Belarus ranks third in the European and Central Asian region. This is due to minimal 
administrative procedures for electricity connection, the costs for each procedure, and 
the reliability of electricity supply and transparent communication on tariffs and tariff 
changes. There are only three administrative procedures for obtaining an electricity 
connection, which take approximately 105 calendar days to complete. The cost for 
electricity connection is 84.4% of the average monthly income per capita, which is 
considered relatively low in comparison to the region (World Bank, 2020a). Moreover, 
the reliability of electricity supply is high, with a system average interruption duration 
index5 of 0.5, owing to the country’s automated tools for monitoring outages and 
restoring services efficiently. Effective tariffs are readily available online and customers 
are notified of tariff changes well ahead of billing cycles.

Financial sector

The financial sector in Belarus is dominated by banks, of which commercial banks 
represent approximately 85% of the total financial assets (valued at about three-quarters 
of the national GDP). The Belarus Development Bank represents 7% of total financial 
assets, while leasing, microcredit and insurance companies account for roughly 5%. The 
banking sector comprises 27 banks, of which 19 have some degree of foreign capital. 
Nonetheless, the sector is dominated by state-owned banks, which account for about 
65% of the banking sector’s assets. Five of the largest banks account for close to three-
quarters of the capital.

At the end of 2017, the loan-to-deposit ratio stood at 140%, rendering banks relatively 
non-liquid. Thus, intermediation levels were low, and domestic credit to the private sector 
amounted to 25.8% of GDP in 2016. Non-performing loans stood at 13%. Performing 
loans were largely household borrower loans which, as a result, are rated as least risk. 
The banking sector is highly dollarised, with the share of foreign currency deposits at 
70% (EIB, 2018). As such, it is subject to risks in exchange rate depreciation. Nonetheless, 
most of the state-owned enterprises, with their significant contribution of deposits to the 
banking sector and critical role in the economy, are unhedged from currency risk.

4  The system average interruption duration index, also known as SAIDI, is an indicator of electrical supply reliability and reflects the 
number of hours of interruption incurred by an average customer in a year

Table 1 Ease of doing business ranking for Belarus

Ease of doing 
business

Starting a 
business

Dealing with 
construction 

permits

Getting 
electricity

Getting 
credit

Global ranking 49 30 48 20 104

Ranking in Europe and Central Asia 11 9 10 3 22

Source: World Bank (2020a)

https://en.wikipedia.org/wiki/Flat_tax
https://en.wikipedia.org/wiki/VAT
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Concessional financing by international financial institutions (IFIs) has been the largest 
proponent of green financing in Belarus, although the IFIs’ involvement has slowed 
down recently. Although IFI financing is provided with more favourable terms, for public 
project financing, IFIs perceive municipalities and state-owned enterprises to have rather 
low creditworthiness and therefore almost always require a sovereign loan guarantee. 
Such guarantees need to be approved by Parliament before lending. Given that the state 
is wary of the level of debt, such financing instruments are not always readily taken up.

A bond market is also present in Belarus. Foreign bonds, i.e., bonds issued by foreign 
entities in local currency, can only be accessed by the state and are otherwise not 
possible in Belarus. Local bonds make up only about 10% of the total bond market and 
are mainly issued by the administrative regions. Bond revenues that are tax exempt exist, 
but their interest rates are high and their tenures are short, which ultimately impedes 
their utilisation (EuropAid, 2020).

Regional co-operation

Belarus participates in several regional unions and bilateral agreements. It is a member 
of the Commonwealth of Independent States (CIS)5 along with 11 neighbouring countries. 
The CIS member states have agreed to form a common economic space for the free 
movement of goods, services, workforce and capital, and to harmonise monetary policies 
on tax, pricing, customs and external relations (CIS, 2020). Through the CIS, Belarus 
committed to implementing various bilateral and international treaties concerning 
regional energy sector relations and power system operations.

In advancing the agreements under the CIS, since 2015, Belarus has been a member 
of the Eurasian Economic Union (EAEU), along with Armenia, Kazakhstan, Kyrgyzstan 
and the Russian Federation. The EAEU members agreed to “develop long-term mutually 
beneficial cooperation in the energy sector, conduct coordinated energy policies and 
gradually create common energy markets with a view to ensuring energy security” 
(EnC, 2018). The member states are working towards conceptualising the creation 
of a common electricity market based on agreed principles, including a stepwise 
transformation and unbundling of vertically integrated state-owned power companies, 
a common electricity market model and a synchronous operation of member states’ 
power systems.

Belarus also participates in the Armenia-Belarus-Kazakhstan-Kyrgyzstan-Russian 
Federation Common Economic Space (CES). The CES’s objectives are to facilitate the 
free movement of goods, services, capital and workforce among its member countries. 
Belarus also participates in the European Commission’s Eastern Partnership (EaP) 
programme, which aims to strengthen relations between the EU’s member states and 
its eastern neighbouring countries, namely Armenia, Azerbaijan, Belarus, Georgia, 
Moldova and Ukraine (European Commission, 2020). Under the EaP, four main priority 
areas for co-operation are established, including economy, governance, connectivity 
(power connectivity, energy efficiency, climate change) and society. Belarus is also a 
part of the EU4Energy Programme, which aims to strengthen energy statistics, energy 
policy design and regulatory frameworks and facilitate access to information among the 
partner countries of the programme.

5  The CIS includes the following member states: Armenia, Azerbaijan, Belarus, Georgia, Kazakhstan, the Kyrgyz Republic, Moldova, 
Russian Federation, Tajikistan, Turkmenistan, Ukraine, and Uzbekistan.
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2.1 ENERGY BALANCE

Total primary energy supply

The energy mix of Belarus is overwhelmingly fossil-fuel based. In 2019, Belarus’s TPES 
amounted to 26 607 ktoe, of which the largest share was natural gas at 62% of TPES, 
followed by oil at 28%, and biofuel and waste at 6%. The total share of renewables in the 
TPES was 7.1% (BELSTAT, 2020e).

2  ENERGY SECTOR CONTEXT
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Figure 7 Total primary energy supply by fuel, 2019

Source: BELSTAT (2020e)

Energy exports and imports 

Belarus is highly dependent on energy imports, mainly from the Russian Federation, 
and is one of the world’s leading energy import-dependent countries. The country’s 
energy sufficiency, or the ratio of energy produced nationally compared to TPES, is 
valued at only 16.5%. The bulk of the energy supply is covered by energy imports, which 
amount to 84.8% of the TPES (BELSTAT, 2020c). 

Figure 8 compares domestic energy production and supply of energy by fuel. The 
largest fuel import dependency is natural gas. Only 2% of natural gas supplied is 
produced locally, which makes Belarus one of the countries most dependent on natural 
gas imports in the world. Crude oil is imported in similar quantities, but is refined and 
exported in significant amounts to Ukraine. 
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Final energy consumption

The final energy consumption is 70% of the TPES (i.e., 18 505 ktoe), with transformation, 
distribution and non-energy use losses accounting for 15%, 4% and 12%, respectively. 
As is shown in Figure 9, heat6 is the largest share of final energy consumption (30%), 
followed by transport fuel (26%), natural and liquid petroleum gas (21%), electricity 
(15%), and lastly by biomass, coal and peat (BELSTAT, 2020e).

Domestic production Supply

Natural gas Oil Biofuels and waste Coal and peat Total
0

5 000

10 000

15 000

20 000

25 000

30 000

(k
to

e)

252

16 557

1 692

7  608

1 821 1 663
537 931

4  383

26 607

Figure 8 Domestic production vs. supply of energy by source, 2019

Source: BELSTAT (2020e)

6  Heat in statistical reporting of final energy consumption refers to distributed heat (including district heat supply, hot water supply 
and steam supply for industrial processes) and heat produced from local boilers with installed capacities of less than 0.5 gigacalories 
per hour (593 kWthermal). 
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Figure 9 Final energy consumption by energy type, 2019 

Source: BELSTAT (2020e)
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Figure 10 shows final energy consumption by sector. The industrial sector is the largest 
energy consumer, consuming a third of total final energy, followed by the residential 
sector (27%), the transport sector (23%), services (10%), and agriculture, forestry and 
fishing, and the building sector (BELSTAT, 2020e). 

Figure 11 shows the breakdown of each sector’s final energy consumption by carrier or fuel. 
The industrial sector largely consumes heat (33.7% of the sector’s energy consumption), 
followed by electricity (22.7%) and natural gas (17%). The residential sector’s energy 
consumption is largely composed of heat (44.8%), followed by natural gas (20.8%) and 
electricity (11.4%), while the transport sector is the largest consumer of fossil fuel such as 
motor gasoline and diesel (88.2% of the sector’s energy consumption).
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Figure 10 Final energy consumption by sector, 2019

Source: BELSTAT (2020e)
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Figure 11 Final energy consumption in sectors by carrier/fuel, 2019
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2.2 ELECTRICITY BALANCE

The production of electricity has significantly increased in recent years with 
increased installed capacities. Since 2005, when electricity production stood at 
31  terawatt hours  (TWh), production has increased by over 30%. In 2019, production 
amounted to 40.5 TWh. Figure 12 shows the steady increase in electricity production 
over recent years and a very slight increase in the renewable energy share. Electricity is 
largely produced by thermal power plants (98.3% of total electricity production), which 
are predominantly fuelled by natural gas. Hydropower, solar PV and wind power account 
for 0.9%, 0.5% and 0.4% of electricity production, respectively (BELSTAT, 2020h).
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Figure 12 Electricity production, 2005-2019

Source: BELSTAT (2020h)
Note: The Y-axis is truncated. GWh = Gigawatt hour
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Figure 13 Electricity production by source, 2019

Source: BELSTAT (2020h)
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Figure 14 Electricity imports and exports, 2013-2019

Source: BELSTAT (2020h)

Until 2017, Belarus imported more electricity than it exported. However, with the 
additional installed capacities and energy efficiency measures, in 2018 it became a net 
electricity exporter, net exporting 2 338 gigawatt hours (GWh) of electricity by 2019 – the 
equivalent of 5.8% of its total electricity production (BELSTAT, 2020h). Electricity is 
exported to Ukraine and the Baltic states.

In 2019, after accounting for exports and imports, the total available electricity supply 
amounted to 38.1  TWh, of which 94.3% was supplied by BelEnergo (35.9  TWh) 
(BelEnergo, 2020a). Finally, after accounting for own power use by power plants 
(2.2 TWh; 5.8%) and electricity transmission and distribution losses (2.7 TWh; 7.1%), the 
final electricity consumption in 2019 was 33.2 TWh (BELSTAT, 2020h).
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2.3 HEAT BALANCE

Belarus has a vast district heating network serving about 70% of the population (Euroheat 
& Power, 2017). Heat is largely produced by combined heat and power (CHP) plants 
fuelled by natural gas, while renewables account for 10.6% of the total heat production. 
The renewable share in heat production is almost entirely based on biomass, and 
negligible amounts (0.02%) of geothermal and solar thermal heat production. In 2019, 
the total heat production amounted to 59 269 tera calorie (Tcal). Heat distribution losses 
accounted for 7.3% of production, which rendered final heat consumption 54 971 Tcal 
(BELSTAT, 2020i). 
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Figure 15 Heat production by type of plant, 2019

Source: BELSTAT (2020i)

2.4 POWER INFRASTRUCTURE

At the end of 2019, installed power generation capacities in Belarus amounted to 10 297 megawatts (MW), 
of which 391.8  MW were renewable energy power plants. Solar PV was the largest renewable energy 
installed capacity (154.3 MW), followed by wind (106.1 MW) and hydropower (95.7 MW). Over 86% of 
installed capacities were owned by BelEnergo, while the rest were owned privately or by local districts. 
BelEnergo’s power plants included 42 thermal power plants, 25 hydroelectric power plants and 1 wind 
power plant. In November 2020, Belarus commissioned its first 1.11 GW nuclear power plant.
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Belarus’s power grid system consists of 279 730  km of transmission, distribution and 
interconnection lines and a total of 1 357 transformer substations. Distribution lines 
are exclusively 0.4  kilovolts (kV) to 35  kV, while 110  kV lines serve both distribution 
and transmission of power. As shown in Figure 16, the main transmission network is 
represented by 110-330 kV transmission lines, 110-330 kV substations and high-pressure 
power plant switchgears. In terms of regional interconnections, one 750-kV overhead 
line, along with three 330-kV lines, connect the Belarusian power system with that of the 
Russian Federation. Furthermore, two 330-kV lines connect Belarus to Ukraine, five 330-
kV lines connect to Lithuania, while one 220-kV and two 110-kV lines connect to Poland. 
Belarus transits electricity from mainland Russian Federation to the Russian region of 
Kaliningrad, Poland and, until recently, to Lithuania. Since the commissioning of Belarus’s 
nuclear power plant, Lithuania has blocked the electricity inflow from Belarus. 

In terms of e-mobility infrastructure in Belarus, there are currently some 350 electric 
cars, public transport fleets (including 119 electric buses and 1 900 trolley buses) and 
251 fast and slow charging stations owned by the Belarusian automobile fuel retailer 
Belorusneft. The uptake of electric cars has gained momentum, and the country plans to 
install 600 charging stations by the end of 2021 and have 30 000 electric vehicles on the 
road by 2025 (EMEurope, 2019). 

Table 2 Installed power generation capacities, end 2019

Type of power plant Installed capacity (MW) BelEnergo (MW)

Thermal power plant 9 685.9 8 829.9

Renewable energy plant 412.3 117.5

Hydro 95.3 88.3

Solar PV 154.3 -

Wind 102.7 9.0

Biogas 34.4 0.5

Biomass-wood fuel 25.7 19.7

TOTAL: 10 098.2 8 947.4

Source: Ministry of Economy (2018), BelEnergo (2020)
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2.4 INSTITUTIONAL FRAMEWORK

State policy and regulation within the energy sector, including energy efficiency and 
renewable energy, is ultimately implemented through decrees and directives adopted by 
the president of the Republic of Belarus. The Council of Ministers adopts resolutions to 
guide energy sector development strategies, ensure the implementation of policies and 
regulate residential end-user energy tariffs upon the president’s approval. Legislative 
measures within the energy sector are prepared by the Ministry of Energy and experts in 
the sector before they are submitted for approval through the National Assembly.

In terms of energy sector regulation, there is no single independent body acting as 
an energy regulatory authority. Instead, residential energy tariffs are regulated by the 
Council of Ministers and approved by the president, while electricity and heat tariffs 
for all non-residential sectors, including tariffs for electricity and heat sales to industry 
and for electricity sale by independent power producers (IPPs), are regulated by the 
Ministry of Anti-Monopoly Regulation and Trade (MART). The role of key institutional 
stakeholders in the energy sector is discussed below, and Figure 17 schematically outlines 
the institutional governance structure of the sector.
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Figure 16 Power grid map

Source: ENTSO-E (2020)
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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

02

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

02

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
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Lynemouth

Braintree

Saltholme

Tynemouth

14

Kirkstall

Poppleton

Westfield

Berkswell
Feckenham

Wymondley

Rye House

Marchwood
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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
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Tainionkoski

Total
Exxon

Bligh bank
Bank Zonder Naam

Ankara (Baymina)

Alpaslan-1 HES

Yunusemre TES

Aksa Bolu Göynük TES

Köprübaşi HES

Zorlu Acipayam HES

Torul HES

Büyükdüz HES

Burçak HES

Olur HES
Ayvalı (Çoruh) HES

Kemah HES
Eriç HES

Dicle

Özlüce

Çetin HES

Incir HES

Kandil HES

Enerjisa Menge HES

Kozan HESKavşakbendi HES

Geçici Ermenek

Habaş-3

İzdemir TES

Cayli TES

Amasra TES

Gerze TES

Gebze Dilovası

Vietas

Seitevare
Porjus

Ligga
Messaure

Gejmån Gardikfors
Juktan

Stalon Grundfors

Storbäck

Vagfors

Blåsjön

Linnvasselv

Junsterforsen

Gäddede
Korsselbränna

Bågede

Havsnäs

Stenkullafors

Åsele

Hällby

Näverede

Gulsele

Degerforsen
LångbjörnLasele

Storfinnforsen

Ramsele Kilforsen

Betåsen
Nämforsen

Forsmo

Hjälta

Tuggen

Moliden
Kattstrupeforsen

Midskog

Stugun

Svarthålsforsen

Gammalänge

Moforsen

Stensjön

Olden
Juveln

MörsilSällsjö

Krångede Stadsforsen

Hölleforsen

Järkvissle

Långå

Trångfors

Sveg

Rätan

Turinge

Ånge
Torpshammar

Järnvägsforsen

Nysäter

Hällsjö

Bandsjö

Ljusdal
Laforsen

Dönje

Söderala

Ockelbo

Bäsna
Repbäcken

Hofors

Horndal

Ängsberg

Finnböle

Valbo

Stackbo
Dannebo

Morgårdshammar

Lindbacka

Hallsberg

Himmeta

Arosverket

Finnslätten

Starfors

Bredåker
Tuna

Hallstavik

Malsta

Åker

Hamra Odensala

Gråska

Vallentuna

Ekudden
Solberga

Hall

Kolbotten

Hedenlunda

Glan

Timmersdala
Moholm

Kolstad

Kilanda
Barkeryd

Tenhult

Uddebo

Stenkullen

Strömma

Horred

Häradsbo

Breared
Alvesta

Nybro

Hemsjö
Karlshamm

Söderåsen

Arrie

Högåsen

Forsse

Boländerna
Plenninge

Ajka

Csepel
Kelenföld

Újpest

Kispest

Lőrinci

Sajószöged

Alto Douro

Baixo Sabor

Beiras

Bornes

Łomża

Scheer

Les Morandes

Calan

Garrigou

Saulnois

Les Quatrouillots

Peltre

Bouchain

Amfard

Grandes-Rivières

Kembs

Seltz
Haguenau

Epizon

St-Etienne-Cantales
Laval de Cere II

St-Pierre-Mareges
Mareges

Orlu

Richier
Provence

Salon

Caderousse

La Gracieuse

Sablons

Pont de Claix

Pierre Benite

Hermillon

Brens

Serrières

Siso

Lomi

Brattsberg

Driva

Smøla

Hitra

Bessakerfjellet

Grytten

Tafjord

Framruste

Tyin

Lomen
Åbjøra

Bagn

Torpa

Hunderfossen

Kaggefoss

Rånåfossen

Kykkelsrud

Vamma

Hjartdøla

Høg-Jæren

Steinfoss

Vrataruša

Lešċe

Pątnów II PP

TENT A
Kostolac A

Leskovac 2

Petrom Brazi CHPRaureni

Gogosu

Westereems

ECW

Den Haag

Ijmond

Grodno Juznaya

Hurva

Borrby

Ivanovskiye
CCPP

Ivanovo

Tsentralnaya

GOK

Rusvinil

Shcholokov

Taneko

Kalininskaya

Novometallurgicheskaya

Siedlce Ujrzanów
Mościska

Żerań CHP

Siekierki CHP

Kromolice

Tymień

Karścino
Pobłocie

Karcino

Tychowo (1)

Margonin

Dychów

Kraków Łęg CHP

Niedzica
Rożnów

Solina

Scandale

Marghera

GKM 9

Marbach
DT3

Säckingen Waldshut

Schoonebeek
NAM

Konya Kuzey

Dechy

Montereau

Contamine

Bornholm

Urosevac 2

Tume

Winergy VP
Ventspils

Pątnów PP

Włocławek
Płock
CHP

Assemini

Wrocław CHP

Gdańsk 2 CHP

Poznań-Karolin CHP

Chorzów 2 CHP

Lublin-
Wrotków CHP

Zielona
Góra CHP

Aulepa

Dorokhovo
Luch

Sloboda

Radishchevo

Gribovo

Adlerskaya TPP

Psou

Bzibi
Sokumi Tkvarcheli

Kamysh-Burun

Kazantyp

Feodosiiska
(Feodosiyskaya)

Dörpen/West

Heide/West

beta

alpha

alpha

beta

beta
alpha

Riffgat

Eemshaven
Robbenplaat

Horns Rev 3

Kriegers Flak

Srananagh

BG 5

Lavorgo
Iragna

Sid. Maia

Emersinde

Feira

A.S. João

Alexigros

Orites

Waldlaubershaim

alpha

gamma

gamma

Sandtorstraße

Aldeadávila II
Santiz

Vaguados

Atarfe

Kangasala

Kristinestad

Bussurel
Doulon

Muremont

Ponteau

Blaux

Molière

Gordonstown Hill

Mid Hill

Finlarig

Carraig Gheal

Harestanes

Ormonde
Walney II

Gwynt Y Mor

Lincs

London Array

Canaro

Maleo

Glorenza

Bardy-Dygowo

Darłowo

Čiūteliai

Ełk BIS

Rahman

Sedko DGKÇ
Verbena

Atişalani

5

Beykoz

Ova
Elk.

Bekirli TES

Maltepe
GIS

Yolbulan

Kozan

Yedigöze (Sanibey)

Gaziantep-5
OSB

Odaş-1

Silopi TES

Batman HES

Tütsel DGKÇ

Pichna

Inhausen

Nordergründe

Tessenderlo

Berneau

Stevin

Inesco

Ham

Marcinelle

Belorusskaya AE

Severnaja
TEC 4

D.Les

Isona

Rubió

Kondopoga (16)

Ust'-Luga

Luzhskaya

Novgorodskaya CHPP

Vostok

Kompressornaya

Pobeda

Kineshma

PP Zeletsino

Pravoberezhnaya

Verkhniy
Baskunchak

Donetskaya

Fardal in Sogn

Šupljak

C.S. Ouarzazate

Ennakhil

Tinghir

Errachidia

Ciment Atlas

OCP El Jadida

Mascara

C.J.RSAS

Jemmal

Bengazi West

Aatf

Samanod

Matar

Tebbin

Giza

Zafarana 2

B.Suef West
Ros Ghorib

Elziet 2
Elziet

Al-Rajif

At Tiace

Höljes

Charlottenberg

Eidskog

Lutufallet

Poschiavino

Mörap

Krustpils

Slieve Kirk

Belchite
Hijar

S. Costera
Valdeconejos

Calamocha

Alcira

Archidona

La Nava

RAU

HAM

GodelletaCiudad Real

Guijo de G.

Limmern

Paldiski

Stanisławów

Pągów

Chwiram

Divor

Pegões

Bourguignon

Brens

Buttavent

Hyères

Meyzieu

Cusset-
Poste

Palayre

La Bocca

Frasne

Le Prionnet

Taute

Oudon

Plate
Taille

Fruges

Hirvisuo

Aikengall

Bodelwyddan

Ratcliffe-on-Soar

Stupina

Blaiken

Trattberget

Råbäcken

Flensburg
Jardelund

Götzdorf

Altentreptow/Nord

Küçükbakkalköy
Sincan

Akkuyu NGS

Donskaya

Buzhora

NPS-7

RP Chernomorskaya

Kurchatovskaya

Yset

Horta

V. Dejes

WF-2

WF-9

Szczecin CHP

Tsentral'naya

Koplik

Bni Harchane

Allal Alfassi

Fkih B. Saleh

Douyet

Fouarat

Step I

Hassan I

Daar Bouazza

Jerada

Bechar Nord

Bechar

Bechar 400

Hassi Messaoud West

Hassi Messaoud North

Hassi Messaoud 400

Tiaret

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
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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
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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
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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
voltage is given alongside the line. Lines with more than 2 circuits bear a numeral that is explained below. The first number
indicates the number of circuits and the voltage at the final stage of construction (depending on the design of towers); the
numerals in brackets indicate the number of circuits and the voltage at the present stage of construction.
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indicated in the following table are displayed on the map even if they are not connected to the high-voltage network. CHP
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below indicates the visibility of CHP by country.

Albania
Austria
Belgium
Bosnia & Herzegovina
Bulgaria
Croatia
Cyprus
Czech Republic
Denmark
Estonia
Finland
France
FYROM
GB (England & Wales)
GB (Northern Ireland)
GB (Scotland South)
GB (Scotland North)
Germany
Greece
Hungary

100
100
100
100

75
100
100
150
100
100
100
150
100
100
100

30
10

200
100

50

20
50

100
50
60
40
30
30

100
50
50
80
50

100
50
30
10

100
50
50

n.a.
yes
yes
no
yes
yes
n.a.
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes
yes

Iceland
Ireland
Italy
Latvia
Lithuania
Luxembourg
Montenegro
The Netherlands
Norway
Poland
Portugal
Romania
Russia
Serbia
Slovak Republic
Slovenia
Spain
Sweden
Switzerland
Turkey*

10
100
100
100
100
100
100
100

50
200
100
100

80
100
100

80
65

100
100
100

10
50
50
40
30
50
50
50
50
50
50
50
45
50

100
10
50

100
100

50

no
n.a.
n.a.
no
yes
yes
no
no
no
no
yes
yes
yes
yes
yes
yes
no

n.a.
no

n.a.

Country                   Non renew-       Renew-         CHPs
able                able          included

Country                   Non renew-       Renew-         CHPs
able                able          included

Power systems

Other power
systems

ENTSO-E
members*

*TEIAŞ is an ENTSO-E observer member

220

(220)

15

Source of information

ENTSO-E members and
observer members

Med TSO members

Russia

Ukraine

European Network of Transmission
System Operators for Electricity

Mediterranean Transmission System
Operators

System Operators of the UPS of
Russia

UKRENERGO National Power
Company

BLACK SEA

CASPIAN SEA

RED SEA

ADRIATIC SEA

MEDITERRANEAN SEA

ATLANTIC OCEAN

NORTH SEA

BALTIC SEA

NORWEGIAN SEA



32

RENEWABLES READINESS ASSESSMENT

The Ministry of Energy is responsible for the energy sector of Belarus and ensures 
the appropriate use of fuel and energy to meet the demands of the economy and the 
population. It is tasked with developing energy sector policies, guidelines and strategies; 
monitoring their implementation; and putting forward measures for improving energy 
security. The ministry manages and oversees operations of the natural gas supplier 
Beltopgas; the electricity producer, supplier and retailer BelEnergo; and the Belarusian 
Nuclear Power Plant as well as other state-owned energy sector institutions. It is also 
authorised to ensure guaranteed connection of renewable energy generation to the 
state grid (Ministry of Energy, 2020b). 

MART is responsible for the implementation of state policies that prevent monopolistic 
activities and promote fair competition, while also implementing trade policies. MART 
regulates natural monopolies and, specifically in the energy sector, it sets tariffs for 
electricity and heat sold by BelEnergo and its subsidiaries to non-residential entities. 
MART also sets electricity tariffs for independent energy suppliers. 

The Ministry of Natural Resources and Environmental Protection is responsible for 
the exploitation of natural resources, environmental protection and implementation 
of environmental policies. It is also in charge of identifying suitable locations for 
renewable energy project development, maintaining the state register of renewable 
energy projects and issuing certificates of origin to renewable energy generators. 

PRESIDENT of the REPUBLIC of BELARUS
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MINISTRY of ENERGY
(Energy Policy Implementation)
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Municipal district heating companies
Industrial enterprises
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Figure 17 Institutional structure of the energy sector

Source: Adapted from IEA (2020a)
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The ministry is the focal point for the United Nations Framework Convention on Climate 
Change (UNFCCC) and oversees the work of the Republic Unitary Enterprise “Centre 
for International Environmental Projects, Certification and Audit”, which is tasked with 
the implementation of the commitments under the Paris Agreement and the nationally 
determined contributions (NDC).

BelEnergo State Production Association of the Electric Power Industry (BelEnergo SPA) 
is primarily a vertically integrated, fully state-owned electricity and heat producer, supplier 
and retailer. The association employs 65 000 employees and comprises 27 organisations 
including regional energy supplying companies; companies for construction, design 
and installation of energy; and other organisations, such as training institutions. Its 
main operational objective is to ensure reliable and uninterrupted electricity and heat 
supply to end users. BelEnergo’s main activities include the production, transmission, 
distribution and sale of electricity and heat; operational dispatch control; power plant and 
supply network maintenance; and other responsibilities for energy system development 
(e.g., demand forecasting, investment planning, etc.). BelEnergo is a natural monopoly 
for energy transmission and distribution, as required by law.7 It is the dominant electricity 
generator and the supplier of about 50% of the heat supply. The remainder of the heat 
supply is provided by municipal district heating companies (IEA, 2020a). Electricity 
and heat generation, transmission, distribution and sale are carried out by six regional 
vertically integrated subsidiaries of BelEnergo, Oblenergos: Minskenergo, Brestenergo, 
Vitebskenergo, Gomelenergo, Grodmoenergo and Mogilevenergo (BelEnergo, 2020c). 
BelEnergo reports to the Ministry of Energy annually and to Parliament occasionally. By 
monitoring electricity and heat supply and demand trends it prepares energy forecasts 
and energy sector development plans to guide investments in energy infrastructure.

Services Purchase / sale

BelEnergo SPA

Consumers

Operative
Dispatch Unit

(dispatch 
control)

Other power
producers

(Independent 
Power Producers,

NPP)

OBLENERGOs
(production, 
transmission,
 distribution, 

sale of electricity)

Organizations
providing 
power

construction
services

Organizations 
providing 
services in 

design, research,
etc.

Figure 18 Operational structure of the electricity system in Belarus

Source: Adapted from EnC (2018)

7  Regulations on the Association Council approved by the order of BelEnergo, No. 323, 19 December 2014, 
www.energo.by/content/about/sovet-gpo-belenergo/.

http://www.energo.by/content/about/sovet-gpo-belenergo/.
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BelTransGas is fully owned by Russia’s Gazprom and is tasked with the operation of the 
natural gas transit pipelines in Belarus, and thereby the transportation of natural gas 
from the Russian Federation to neighbouring countries/regions such as Ukraine, Poland, 
Lithuania and Kaliningrad, as well as to Germany through the Yamal-Europe transmission 
pipeline.

BelTopGas Fuel and Gasification State-Owned Production Association (BelTopGas 
SPA) is the state-owned supplier of gas to Minsk and the six regions of Belarus. It 
incorporates seven regional supply companies and is answerable to the Ministry of Energy. 
It is tasked with providing a reliable and uninterrupted supply of natural and liquefied 
gas to consumers, operating the gas distribution network, and building gas retail and 
sales infrastructure. It is also responsible for peat extraction and processing as well as the 
production of fuel briquettes for local consumers and export (Beltopgas, 2020).

The National Statistical Committee of the Republic of Belarus (BELSTAT) is tasked with 
administering national data services by collecting, processing and publishing national 
statistics. As part of energy statistics, BELSTAT prepares energy balances, which it 
collects and prepares in co-operation with relevant stakeholders, such as the Ministry 
Energy and energy enterprises.

The Department of Energy Efficiency at the State Committee for Standardisation of 
the Republic of Belarus (Gosstandart) is tasked with the drafting and implementation 
of energy efficiency and renewable energy policies. Furthermore, it sets out standards, 
norms and requirements for achieving energy efficiency through monitoring compliance 
of energy-saving products and services, technical and economic compliance of energy 
generating equipment, and rational use of energy and fuel resources in the country. It 
also develops financial measures for encouraging energy efficiency.

The Ministry of Economy is responsible for regulation and manages analysis and 
forecasts pertaining to social and economic development in Belarus. It is tasked with 
the development and implementation of economic reforms and policies. This includes 
nurturing entrepreneurship and investments, and privatisation of state-owned enterprises 
(Ministry of Economy, 2020a). 

IPPs are also numerous and have been increasing their presence in the energy landscape 
of Belarus. IPPs are predominantly renewable energy power producers who sell their 
electricity to the off-taker, BelEnergo, at feed-in tariff (FiT) prices. In addition, legal 
entities produce renewable power for self-consumption. These account for about 50% of 
the renewable energy production in Belarus.

2.5 ENERGY SECTOR POLICY AND LEGISLATION 

Belarus’s energy policy strives for a reliable, affordable and sustainable energy sector 
with greater energy security through the reduction of energy imports. As such, the 
sector aims to reduce over-reliance on imported oil and gas and promote renewable 
energy and energy efficiency while also commissioning its first nuclear power plant. 
Developing local energy resources, reducing energy intensity through energy efficiency 
measures and diversifying away from natural gas in the energy mix have been embraced 
as critical in achieving the overall sector goals. While there is no comprehensive law on 
energy, nor specific laws on heat and electricity, several normative legal acts govern the 
energy sector instead, as outlined below.
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Resolution of the Council of Ministers On Approval of Electricity Supply Rules No. 1394, 
dated 17 October 2011 with the latest amendment on 25 May 2020, governs procedures 
for connections to the state electricity grid by legal entities, individual entrepreneurs 
and citizens. It obliges the regional electricity companies (Oblenergos – see Chapter 2, 
Section 5) to offer energy suppliers access to the grid and defines the technical conditions 
for connection. The resolution sets out the responsibilities of each entity and obliges 
renewable energy producers to relay real-time information on power production to the 
Oblenergos. It also sets out the procedure for concluding a power supply contract with 
energy producers.

Law On Energy Savings 2015 specifies the use and implementation of energy-efficient 
technologies, as well as the requirements for energy-efficient equipment. The law also 
makes provisions for the creation of energy efficiency policies.

Resolution of the Council of Ministers On Issues in the Field of Heat Supply No. 609, 
11 September 2019, approved the heat supply regulations concerning end user relations 
with suppliers, payment procedures and the connection of individual heat consumption 
systems to the heat network (Council of Ministers of the Republic of Belarus, 2019).

The energy sector is further governed by the Law on Gas Supply (2003) and the Law 
on Nuclear Energy (2008). Also relevant to the energy sector are the Law on Industrial 
Safety and the Law on Environmental Protection. 

Currently, there is no specific legislation governing the electricity sector or an electricity 
market in Belarus. In 2019, Belarus signed the amended Treaty on EAEU for the formation 
of a common EAEU electricity market. However, given that Belarus does not have a law 
on electricity markets that includes rules governing wholesale and retail of electricity in a 
market framework, there is currently no basis for energy companies to participate in the 
EAEU’s common energy market. There are, however, plans to develop a law on electricity 
markets that would restructure the power sector and set out separate activities for 
competitive and non-competitive market segments, and govern the relations between 
electricity providers and end users. The Ministry of Energy has drafted such a law, which 
has been submitted to the Council of Ministers, but not yet passed on to Parliament. The 
draft law also aims to harmonise national legislation with the EAEU Treaty and strives for 
satisfying domestic electricity demand before trading across borders.

Specific renewable energy legislation is further outlined in Chapter 3, Section 2.

The main policy document for the development of the energy sector in Belarus is the 
third edition of the Concept of Energy Security of the Republic of Belarus, approved 
by the Council of Ministers by Resolution No. 1084 in 2015 and effective as of 2016. 
It lays out the long-term policy guidelines for the development of the energy sector until 
2035 and includes the following key objectives (Council of Ministers of the Republic of 
Belarus, 2015):

• decreasing dependence on energy imports by increasing energy sufficiency8 to 20% 
in 2030 (14% in 2015; 16.5% in 2019)

• diversifying energy resources through a greater participation of renewable energy 
and nuclear power in the energy mix

• diversifying energy suppliers by reducing the share of the major energy supplier in 
total energy imports to 70% in 2035 (90% in 2015)

8  The ratio of energy produced nationally compared to energy consumed.
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• ensuring reliability of energy supply

• increasing energy efficiency in end use through modernisation of the energy system 

• increasing economic and energy efficiency in energy generation and distribution 
through enabling legal frameworks and upgrading of grid infrastructure

• ensuring end user affordability of energy while phasing out subsidies for electricity 
and heat

• developing international co-operation with leading energy organisations and 
expanding energy exports to EU countries 

• developing a dedicated law on electricity

• creating a wholesale electricity market

• providing a scientific evidence base for the development of the energy sector including 
technological advances, energy resource assessments, environmental safeguarding, 
and demand and supply side management.

A summary of the key targets for the development of the energy sector until 2035 are 
highlighted in the table below. 

In April 2016, the State Programme for Energy Saving 2016-2020 reinstated some of 
the targets above, set forth further targets for the deployment of renewable energy by 
2020 and identified monitoring measures in tracking the progress of those targets on 
an annual basis. It defined financial resources and various challenges in achieving the 
planned targets; however, it lacked concrete implementable measures to achieve the 
same. Solar PV and wind capacity targets were not reached by the end of 2020. The key 
targets set out in the programme included (EnC, 2018):

• renewable energy share in the TPES to reach at least 6% by 2020 

• domestically sourced primary energy to account for at least 16% of TPES by 2020

• energy intensity of GDP to be reduced by at least 2% by 2020 compared to 2015 levels

• operationalisation of 135 power plants using renewable resources by 2020

• total hydropower capacity of 80 MW by 2020

Table 3 Key targets for energy sector development by 2035

Key targets 2010 2015 2020 2025 2030 2035

Domestic production as share of gross energy consumption (%) 14 14 16 17 18 20

Renewable energy share of TPES (%) 5 5 6 7 8 9

Dominant import supplier (%) 96 90 85 80 75 70

Gas share of gross energy consumption (%) 64 60 57 55 52 50

Gas share in heat and electricity generation (%) 91 90 70 60 50 <50

Energy intensity of GDP (ktoe/BYR9) 426 378 370 353 317 268

Source: Council of Ministers of the Republic of Belarus (2015)

9  At BYR value in 2015.
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• total solar PV capacity by of 250 MW by 2020 and additions of solar PV distributed 
systems

• total wind power capacity of 200 MW by 2020

• increased production and use of biomass, including increased use of biofuels in the 
transport sector (without targets)

• increased uptake of solar water heaters, such as for drying products in agriculture, 
and water heating in the residential sector (without targets).

In February 2021, a new State Programme for Energy Saving 2021-2025 was adopted 
that set out a new renewable energy target by 2025, namely an 8% share of renewable 
energy production in the TPES in 2025. The programme also aims to reduce the energy 
intensity of the GDP by 2026 by at least 7% compared to its 2020 level. It also puts 
forward increased energy efficiency strategies and specific projects for the development 
of biomass and electric heat pumps in heat supply. Furthermore, the document lays 
out the financial resources for the programme and defines the risks and risk mitigating 
mechanisms for the execution of the programme. The main risks are related to adequate 
funding for the programme, timely adjustment of the consolidated targets and indicators 
in the Concept of Energy Security, and timely registration of planned changes in 
legislation. 

Specifically for the power sector, the Comprehensive Plan for the Development of 
the Electric Power Industry until 2025 was approved by the Decree of the Council of 
Ministers by Resolution No. 169 in 2016, and lays out specific implementation activities 
and timelines for the development of the electricity sector until 2025. It includes the 
following key elements:

• phase out electricity tariffs subsidy by 2020

• unbundle the electricity sector by 2025

• create a wholesale and retail electricity market

• commission a nuclear power plant (NPP) of 2 400 MW by 2020

• integrate the NPP grid by installing 985 MW of electric boilers with BelEnergo

• reduce the share of natural gas in heat and electricity supply to 60% by 2025

• increase reserve power capacity by an additional 800 MW

expand charging infrastructure for e-vehicles .

The Sectoral Programme of Electricity System Development for 2016-2020 
foresaw the restructuring of the power sector, and the unbundling of vertically 
integrated BelEnergo into separate generation, transmission, distribution and sales 
entities – activities that to date have not been achieved. In addition, the programme 
aimed to develop legislation for electricity regulation by setting out the operational 
relations between the state and power sector entities, limiting the degree of state 
involvement in regulating energy tariffs, and drawing up the foundations for a wholesale 
and retail energy market (IEA, 2020a).
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Although not a state programme initiated by the Council of Ministers, the Programme 
for the Development of Charging Infrastructure and Electric Transport 2016-2025 
supplements the Presidential Decree on Stimulating the Use of Electric Vehicles. The 
decree passed an incentive that all electric vehicle permits will be issued with waived 
fees and that the state enterprise Belorusneft will be the state operator for the creation 
and development of a charging network for electric vehicles. The programme foresees 
the introduction of up to 30 000 electric vehicles by 2025 (EMEurope, 2019).

The government of Belarus also put in place various policies on mitigating the effects 
of climate change and the reduction of GHG emissions. In 2005, Belarus ratified the 
Kyoto Protocol whereby the country committed to the reduction of GHG emissions by 
8% compared to 1990 levels within the 2008-2012 period, and a 12% reduction for the 
period 2013-2020. The target of 12% was later revised to 8% at the Doha Conference of 
Parties in December 2012. Consequently, a State Programme of Measures to Mitigate 
the Effects of Climate Change for 2012-2020 was enacted that aimed to reduce GHG 
emissions by 8% in 2020 compared to 1990 levels. This amounts to approximately 
11 million tonnes of carbon dioxide-equivalent (MtCO2-eq). In 2016, Belarus submitted 
its intended nationally determined contribution (INDC) following the 21st Conference 
of the Parties (COP21) in Paris, pledging to reduce its GHG emissions by at least 28% in 
2030 compared to its 1990 levels (excluding LULUCF). The achievement of this target 
is not dependent on carbon market mechanisms or development funds. The INDC is in 
line with the National Sustainable Development Strategy of the Republic of Belarus. The 
measures to achieve this reduction include increasing energy efficiency, reforestation 
(to 41% of forest cover in 2030), restoration of peat lands (to at least 60 000 hectares 
[ha] by 2030), conservation of natural ecosystems (with protected areas covering 
8.8% by 2030), and improved legal and regulatory approaches (UNFCCC, 2016). However, 
the INDC does not feature potential renewable energy contributions. An updated NDC is 
currently being drafted and is to be finalised by the end of 2021.

2.7 ENERGY PRICES

Consumer energy pricing in Belarus is based on a complex system of cross-subsidisation 
whose tariff-setting procedure is based on Law No. 255-3 “On Pricing”, and the Resolution 
of Council of Ministers No. 222. The tariff-setting methodology is based on a “base price” 
tariff that should represent the real cost of the unit energy production, transport, repair 
services, depreciation of funds, salaries and social contributions, taxes, and normative 
profits. The Ministry of Anti-Monopoly Regulation and Trade sets the base tariff based 
on information provided by BelEnergo (for heat and electricity cost estimates) and 
BelTopGas (for natural gas and liquid petroleum gas [LPG] cost estimates). However, it is 
argued that the base price does not truly reflect cost recovery. For certain groups of end-
users, energy tariffs are set below the base tariff, and the shortfall is cross-subsidised 
from higher-tariff end users.

For natural gas, the import price is agreed upon between BelTransGas and the Ministry 
of Energy. Tariffs for gas consumption by residential consumers are cross-subsidised 
by higher base tariffs for industrial consumers, although some industrial consumers, 
such as glass, chemical and fertiliser manufacturers, are also subsidised. Residential 
consumer tariffs are differentiated by period of year (i.e., during the heating season, 
tariffs are lower), total consumption volumes and whether the household uses gas 
boilers and meters.
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Heat tariffs are differentiated by type of consumer, i.e., residential, industry, public 
institutions and by region. According to a World Bank study, residential heat tariffs are 
between 10% and 21%10 of the actual unit production cost (World Bank, 2014).

Electricity tariffs are set according to the consumer group and are further differentiated 
by time of consumption (i.e., peak and off-peak hours). For industrial consumers with 
a connection capacity of up to 750 kVA (including electrified public transport, pubic 
institutions and public lighting) a flat rate tariff is applied, while industrial consumers 
with a connection capacity above 750 kVA have a monthly fee on top of the flat-rate 
tariff. For residential consumers, the tariff is differentiated by time of consumption and 
by electricity use (i.e., households with electric stoves have a lower tariff than households 
using gas stoves). Organisations such as health clinics and other public institutions and 
religious institutions have a residential tariff applied (OECD, 2018).

Table 4 Consumer tariffs by energy type, 2020

Energy type Category Price (USD)*

Electricity / kWh
Residential 0.074

Industry 0.095

Heat / Mcal
Residential 0.0075

Industry 0.048

Natural gas / m3
Residential 0.004

Industry 0.02

Gasoline / litre at fuel stations 0.66-0.75**

Diesel / litre at fuel stations 0.70-0.76**

Methane gas / m3 at fuel stations 0.29

Propane gas / m3 at fuel stations 0.36

Source: Adapted from tarify.by (2020)
* prices are approximated/averaged due to numerous differentiations of price tariff for electricity and heat supply
** depending on type and quality 
Note: m3 = cubic metre; Mcal = megacalories

10  Depending on the size, condition and fuel used in the district heating system.
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3  RENEWABLE ENERGY 
SECTOR DEVELOPMENT

3.1 RESOURCE POTENTIAL

Renewable energy is in a nascent stage in the Belarusian energy sector. The share of primary 
energy supply from renewables has been steadily increasing over the past decade and in 
2019 stood at 7.1%. This share largely comprises biofuels and, to a lesser extent, solar PV and 
wind. Nonetheless, the country is well endowed with renewable energy resource potential 
that presents a viable and sustainable pathway for the development of the energy sector. 

Biomass

Biomass is the most abundant renewable energy resource in the country. Much biomass 
potential lies in wood resources, including residues, given the vast expanses of forests11 
covering approximately 40% of the country’s surface area. Waste wood resources that 
can be used for bioenergy production are estimated at 1.5 billion cubic meters (bcm) 
with an annual growth of 0.03 bcm (IEA, 2016). According to the National Programme 
on Local and Renewable Energy Development for 2011-15, solid biomass potential is 
valued at 2.2 million tonnes of oil equivalent (Mtoe)/year, while a further 1.7 Mtoe/year 
is estimated from agricultural waste (crop residues and straw). Currently, solid biomass 
is utilised for heat production in heat and cogeneration power plants and boilers, and 
8.9 MW is installed for power production (Ministry of Economy, 2018).
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Figure 19 Forest residue resources in Belarus

Source: IEA (2016)
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.

11  Large forest covers are predisposed to radioactive contamination dating from the Chernobyl nuclear disaster, which renders some 
quantities of forest residues potentially contaminated and not applicable for onward processing or use.



41

THE REPUBLIC OF BEL ARUS

The potential for biogas production is significant in Belarus, owing to the large quantities 
of manure available from cattle and poultry farming, residues from crop farming, waste 
from the food industry, municipal waste and sewage from treatment facilities. Resource 
assessment studies for biogas potential from these waste sources have not been 
extensively undertaken; however, several approximations have been made. Namely, 
these potentials include 2.3 Mtoe/year of biogas production from animal manure and 
0.3 Mtoe/year from municipal solid waste. In 2019, the installed capacity of biogas power 
plants was 26.8 MW (Ministry of Economy, 2018).

Biofuel production in the form of bioethanol and biodiesel is deemed significant, albeit 
understudied. The potential for biofuel production is due to the significant agricultural 
activities, sugar production, and starch and cellulose industries in Belarus.

Hydropower

Given Belarus’s relatively flat topography, the country’s potential for large hydropower 
development is insignificant, although the potential for small-scale hydropower (<10 MW) 
production is feasible in the northern and central regions of the country. The potential 
hydropower capacity of all bodies of water in Belarus is estimated at 850 MW, of which 
the technical potential is estimated at 520 MW and economic potential is estimated at 
250 MW (UNIDO and ICSHP, 2013). 

Historically, Belarus had a large number of very small-scale hydropower plants for 
electricity production in rural areas and for productive uses, such as sawmills and 
flourmills. With the expansion of the centralised grid, most of these plants became 
obsolete and were decommissioned. Currently, the installed hydropower capacity is 
95.7 MW, of which 88.1 MW is owned by BelEnergo (BelEnergo, 2020b).

Table 5 Technical potential of biogas generation from animal waste 

Cattle Pigs Poultry TOTAL

Manure output (Mt/year) 69.4 4.5 3.2 77.1

Biogas potential (bcm/year) 3.1 0.26 0.2 3.5

Source: Greenworld.org (2020)
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Wind

Average annual wind speeds are above 6 m/s (at 100 m hub height) in almost all areas 
of the country (see Figure 20). In the north, northwest and around Minsk, average annual 
wind speeds can reach up to 8 m/s, signalling high-quality resource potential for wind 
power development in the country. In 2019, the installed wind power capacity was 
106.1 MW, of which 9 MW were owned by BelEnergo (BelEnergo, 2020b). 

Solar

The annual global horizontal irradiation (GHI) in Belarus is between 1 000 kWh/m2 and 
1 170  kWh/m2, with the highest irradiation in the south and southeast of the country, 
indicating significant potential for solar PV development (see Figure 21). In the high-
potential areas, solar PV generation yield can reach over 1 100 kWh/kWp annually. In the 
rest of the country it can reach well above 1 020 kWh/kWp (see Figure 22). 

For solar thermal applications, the regions with the highest potential are Brest and Gomel 
in the south and southeast of the country, which receive on average 60 clear days per 
year and a direct normal irradiance (DNI) of more than 1 050 kWh/m2 (see Figure 23). 
In general, the country has potential for solar thermal applications, such as for space 
and water heating and low-enthalpy process heat in the industry and services sectors 
(IEA, 2016).
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Figure 20 Annual wind speed map at 100 m hub height

Source: IRENA: Global Atlas; Map data: Technical University of Denmark (2021); United Nations administrative boundaries (2021).
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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Global Horizontal Irradiation
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Figure 21 Global horizontal irradiation in Belarus

IRENA: Global Atlas; Map data: World Bank, ESMAP (2021); United Nations administrative boundaries (2021)
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.

Figure 22 Solar PV potential in Belarus

Source: World Bank –ESMAP (n.d.)
Note: PVOUT = the amount of power generated per unit of the installed PV capacity
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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Geothermal

The potential for geothermal is inadequately assessed to date, with studies carried 
out on only a few regions. In 2018, the first geothermal atlas of Belarus was published, 
consisting of around 50 detailed maps of the Pripyat Trough showing the most promising 
geothermal wells at depths between 100 m and 4 km. The atlas includes geothermal 
gradients, heat flow density and geothermal resources. Although some estimates show 
that temperatures of 150°C to 180°C are available within the crystalline basement of up 
to 6 km depths, they are not economically feasible for exploitation. As such, Belarus’s 
geothermal resources are not deemed significant enough for power generation 
(Dubanevich and Zui, 2019). 

In general, geothermal potential is deemed to be most suitable for low-enthalpy heat 
processes throughout the country. The most promising sites are in the Pripyat Trough in 
the south of the country and in the Brest region (IEA, 2016). Given the potential for the 
integration of low-enthalpy geothermal resources into Belarus’s district energy systems, 
in February 2021, IRENA, together with the State Committee for Standardisation of the 
Republic of Belarus and with technical input from Aalborg University in Denmark, organised 
a workshop titled “Integrating low-temperature renewable energy sources in district 
heating and cooling systems”. The objective of the workshop was to equip district heating 
stakeholders in Belarus (including policy makers at the national, regional and local levels; 
urban planners; and district heating operators/utilities) with various options and tools for 
integrating low-temperature renewable energy sources in district heating networks.
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Figure 23 Direct Normal Irradiance in Belarus

Source: IRENA: Global Atlas; Map data: World Bank, ESMAP (2021); United Nations administrative boundaries (2021)
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.



The State Programme on Energy Saving 2021-2025 
sets out a renewable energy target by 2025 of 8%  
renewable energy share in the total primary 
energy supply 
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As of 2019, Belarus had just under 300 geothermal heat pump installations of under 
13  MW of installed capacity, which are mainly used for space heating and hot water 
supply in cottages and hospitals. The largest geothermal installation (two heat pumps 
with a collective output of 1 010 KW) is located at a greenhouse complex in the Brest 
region, where the water temperature reaches 24°C and flows at about 42 m3 per hour 
(Dubanevich and Zui, 2019).

3.2 RENEWABLE ENERGY POLICY AND REGULATION

As discussed in Chapter 2, Section 6 (2.5 Energy sector policy and legislation), the 
energy sector aims to reduce its over-reliance on imported oil and gas and promote 
renewable energy and energy efficiency while also commissioning the country’s first 
nuclear power plant (NPP). Developing local energy resources, reducing energy intensity 
through energy efficiency measures and diversifying away from natural gas in the 
energy mix have been embraced as critical in achieving the overall sector goals. As such, 
the deployment of renewables is central in fulfilling the energy sector’s development 
goals. According to the newly adopted State Programme on Energy Saving 2021-2025, 
the renewable energy target by 2025 is an 8% renewable energy share in the TPES, 
which differs from the 7% renewable energy share of the TPES by 2025 as set out in the 
Concept for Energy Security. Several legal acts governing the deployment of renewables 
in Belarus are discussed below.

In 2010, Belarus passed its first law On Renewable Energy Sources No. 204-3. The key 
elements in the law are outlined below.

• regulation of the promotion of the use of renewable energy sources and installations 
and the manufacturing and procurement of renewable energy equipment

• provision for private investors to build and operate renewable energy generation 
plants

• guarantee for non-discriminative connection to the grid for renewable energy 
suppliers 

• provision for favourable pricing of renewable energy supply to encourage the use of 
and investment in renewables 

• provision for tax concessions in accordance with legislation for renewable energy 
investments

• obligation of the Oblenergos to purchase electricity from renewable energy generation

• exemption of customs duties for imported equipment related to the generation, 
transmission, consumption, storage and conversion of electricity from renewable 
energy sources.
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In 2015, the Resolution of the Council of Ministers On the Establishment, Distribution, 
Release and Withdrawal of Quotas for the Creation of Installations for the Use of 
Renewable Energy Sources No. 662 was passed. The resolution set out the regulation for 
setting of annual capacity quotas for various renewable energy. Soon thereafter, in 2017, 
the Resolution of the Council of Ministers No. 305 revised the procedure for determining 
and allocating energy generation quotas. The resolution redefined the composition of 
the committee for the determination and allocation of quotas for renewable energy 
generation. It further stipulates that if, during the tender bidding process, more than 
one bidder submits the same bid, the committee is authorised to invite the bidders for 
negotiation. The allocated quotas have been revised several times. The current approved 
quotas for the period 2021-2023 are presented in Table 6.

In 2019, the Presidential Decree On Renewable Energy Sources No. 357 was passed that 
supersedes various aspects of the aforementioned Law on Renewable Energy Sources. 
Specifically, the decree stipulates that only renewable energy generation suppliers that 
use new equipment are permitted to partake in tenders under the quota allocations 
and that the FiTs at which they sell their electricity to the off-taker are set for a ten-year 
period. The off-taker is the Oblenergo in the region where the renewable energy plant is 
located. The FiT is calculated by the application of a multiplying coefficient to the market 
electricity price. The market price is calculated as follows: market price = base price * 
(0.31 + 0.69 C/Ca), whereby C is the exchange rate of BYR against the USD at the time of 
payment and Ca is the exchange rate at the time when the base price was approved. This 
is used to adjust the rates of inflation and index the tariff to the USD. The FiT coefficient 
is dependent on the type of renewable energy, installed capacity and/or lifespan of the 
installation, as shown in Table 7. 

Table 6 Quota allocations, 2021-2023

RE technology
Approved quotas and investment agreements (MW)

2021 2022 2023

Biogas 10.47 1 -

Wind 35.5 19.5 9

Solar PV 2.5 109 9.23

Hydro - 4.76 0.12

Biomass 0.9 10.3 -

Geothermal and waste - - -

Total 49.37 144.5 18.35

Source: Ministry of Energy (2020a)
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The presidential decree also obligates renewable energy generators to produce only 
according to schedules set by the dispatch control centre to offset potential instability 
on the grid system.

According to the tax code of the Republic of Belarus, renewable energy equipment, 
components and spare parts for renewable energy generation are exempted from 
VAT upon import and may further be exempted from custom duties. Land tax is also 
waived for renewable energy facilities and plants. Furthermore, to promote electric 
mobility uptake, VAT for electric vehicle imports is waived. If the vehicles are purchased 
inland, the buyer is eligible for a VAT rebate. Further incentives for electric car owners 
include free public parking and free public road usage tax (Export.by, 2020).

Table 7 Overview of coefficients for FiT calculation

Technology Coefficient

Wind power 
Irrespective of capacity with an operating life of:

<5 years 1.1

>5 years 1.01

Hydro power

up to 300 kW 1.3

301 kW – 2 MW 1.25

>2 MW 1.2

Biomass, incl. wood fuel

up to 300 kW 1.3

301 kW – 2 MW 1.25

>2 MW 1.2

Biogas

up to 300 kW 1.2

301 kW – 2 MW 1.15

>2 MW 1.1

Solar PV

up to 300 kW 1.3

301 kW – 2 MW 1.25

>2 MW 1.2

Geothermal

up to 300 kW 1.2

301 kW – 2 MW 1.15

>2 MW 1.1

Source: Roedl and Partner (2020)
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3.3 RENEWABLE ENERGY FINANCE AND CO-OPERATION

Credit provided by Belarusian banks for the distribution of energy, gas, steam and warm 
water amounted to 6% of total credit disbursed in 2016, and their involvement remains 
limited. Commercial bank lending in Belarus, in local currency, is done at relatively high 
interest rates of 9.023% (in 2019), and loan tenures are rather short (Trading Economics, 
2020). Local green financing is almost negligible, so most investments are supported by 
IFIs or through credit lines provided by international development partners to the local 
banking sector. 

IFIs – such as the World Bank, European Bank for Reconstruction and Development (EBRD), 
the Nordic Environment Finance Corporation (NEFCO) and the Eurasian Development 
Bank (EDB) – have been active in Belarus by offering concessional loans at attractive 
interest rates, partial grant schemes and technical assistance for local banks. However, 
for public projects, IFIs almost always require a sovereign loan guarantee because they 
perceive public institutions, such as municipalities and state-owned enterprises, to have 
low credit-worthiness. Table 8 highlights some of the available financing opportunities 
for the renewable energy sector.

The Republic of Belarus co-operates with various international organisations for the 
development of the energy sector.

The EBRD co-operates with Belarus on the development of renewable energy and 
energy efficiency through programmes such as the Finance and Technology Transfer 
Centre for Climate Change, known as FINTECC. The programme offers investment, policy 
and technical support to a number of countries, including Belarus. Furthermore, EBRD 
has supported Belarus with over USD  500  million in funding for the implementation 
of energy efficiency investment projects. In renewable energy, the bank provided 
a senior loan of USD  18.4  million (of the USD  26.3  million total project cost) for the 
development of three biogas power plants with a total installed capacity of 15  MW. 

Table 8 IFI financing opportunities for renewable energy investments

Financing Organisation Details

European Bank for Reconstruction 
and Development (EBRD)

Equity, loans and loan guarantees for 15 years for renewable energy developers.

EBRD’s Belarusian Sustainable 
Energy Finance Facility (BelSEFF)

Loan of USD 50 million for private and public entities investing in renewables.

Project requirements are positive net-present value over 10 years using 8% 
discount rate in hard currency cash flow.

Eurasian Development Bank (EDB) Loans (USD 30-100 million) for renewable power generation projects.

Nordic Environment Finance 
Corporation

Medium to long-term loans and loan guarantees

Equity and shares subscription to facilitate mobilising equity base for private 
investors.

EUR 1 million credit-line to Belarus People’s Bank for electric vehicle and 
charging station loans.

International Finance Corporation 
(IFC)

Concessional loans to small and medium-sized businesses (SMEs) in the green 
energy sector.

Source: Ministry of Economy (2020), UNDP (2015)
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The plant will be fully owned by the Lithuanian-based Modus Group, which will sell the 
generated electricity to the regional subsidiaries of the state-owned utility company 
BelEnergo (EBRD, 2020a). EBRD is also assisting BelEnergo’s subsidiary MinskEnergo 
in developing electricity infrastructure that will connect to the Minsk Free Economic 
Zone (FEZ Minsk). Specifically, the bank is providing a sovereign loan of EUR 14.5 million 
(euros) (USD 17.4 million) for the construction of a 110/10 kV low voltage substation in 
the town of Fanipol (EBRD, 2020b). Furthermore, the cities of Minsk and Pinsk are both 
members of EBRD’s Green Cities Initiative supporting the preparation of the Green City 
Action Plan. The plan identifies investment needs and provides technical support to city 
administrators and local stakeholders in sectors including waste and water management, 
urban transportation, energy, and green buildings (EBRD, 2020c). Through its BelSEFF, 
EBRD supports projects in energy efficiency and small-scale renewable energy by 
working with local financial institutions to on-lend the funds to small and medium-
sized businesses, corporate and residential borrowers, and renewable energy project 
developers. BelSEFF has financed energy-efficient heating technologies in the Minsk 
region and a 1.78 MW solar PV plant in the Mogilev region (EBRD SEFF, 2020).

The World Bank, through its lending arm, the International Bank for Reconstruction and 
Development, supports Belarus on the Sustainable Energy Scale-Up Project (2020-2025) 
with a total project cost of USD 202.25 million. The borrower is the State Committee for 
Standardisation and the implementing agencies are the Energy Efficiency Department 
and Belinvestenergosberezhenie (authorised agency for the implementation of energy 
conservation projects financed by loans from the International Bank for Reconstruction 
and Development). The project aims to scale up the efficient use of energy in space 
heating of multi-apartment buildings and in woody biomass utilisation for heating in 
selected localities. The components of the project include (World Bank, 2020b):

• renewable wood biomass heating to support fuel switching to renewable biomass 
and efficiency improvement of heating systems through biomass heating investments

• thermal renovation of multi-apartment buildings to support thermal renovation by 
piloting a partially payable grant scheme selected by the government and the bank 

• technical assistance to the thermal renovation pilot and the thermal renovation 
programme, as well as for overall project implementation support.

Furthermore, the World Bank committed USD 90 million to support the Belarus Biomass 
District Heating Project between 2014 and 2021. The project’s objectives are to expand 
the efficient utilisation of biomass in heat and electricity supply in selected towns of 
Belarus (World Bank, 2020c).

Through the IFC, the World Bank further invested USD 850 million for private sector 
development and provides concessional loans to SMEs in the energy sector. It also 
provides investment advice to the government to support the inflow of foreign capital 
and increased private sector engagement. Specifically, between 2019 and 2022, the IFC 
has committed to working on capacity building activities for promoting investment with 
MART, supporting SMEs through the development of conducive regulatory frameworks 
with the Ministry of Economy and improved access to finance with the National Bank of 
Belarus, and enhancing accreditation systems in Belarus with Gosstandart (Ministry of 
Economy, 2020b).
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The United Nations Development Programme (UNDP) and Global Environment Facility, 
in co-operation with the Ministry of Natural Resources and Environmental Protection of 
Belarus, launched the Removing Barriers to Wind Power Development in Belarus project 
in 2015. The objectives of this project, budgeted at USD 3.345 million, are to assist in 
the development of the wind power sector and enable investment for the construction 
of five wind farms with a total installed capacity of 60.7 MW. The project has carried 
out two year wind speed measurements and detailed feasibility studies. It also assisted 
in obtaining various permits that saw the commissioning of 9 MW of wind power in the 
small town of Novogrudok as well as other planned wind power plants in the rest of the 
country (UNDP, 2019). Belarus has also been working closely with the United Nations 
to develop the next United Nations Sustainable Development Cooperation Framework 
for 2021-2025 (UNSDG, 2020). The draft National Sustainability Strategy 2035 was also 
developed with expert support of the United Nations entities in Belarus.

The EDB, as the regional financial institution established to promote economic growth 
in its member states by extending trade, economic and investment ties among them, 
has supported Belarus by financing the construction of a 21.75 MW hydropower plant at 
Polotsk on the western Dvina River. The plant was commissioned in 2017 and is operated 
by BelEnergo’s subsidiary Vitebskenergo. The total project costs were USD 79.97 million 
(EDB, 2019).

NEFCO is an IFI established in 1990 through an intergovernmental treaty between 
sovereign states, the Nordic countries of Denmark, Finland, Iceland, Norway and 
Sweden. NEFCO exclusively finances small and medium-size environmental and climate-
related projects. As an example, NEFCO along with Swedfund provided a EUR 1.2 million 
(USD 1.44 million) loan for a landfill gas-to-electricity project in Vitebsk that is privately 
owned by Vireo Energy (NEFCO, 2019). NEFCO further supports the Belarusian People’s 
Bank with a EUR 1 million (USD 1.2 million) credit line for electric vehicle loans and loans 
for charging stations (EMEurope, 2019).
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4.1 FALLING COSTS OF RENEWABLE ENERGY TECHNOLOGIES

Over the past two decades, global renewable power generation capacity has drastically 
increased, from 754  GW in 2000 to 2 799  GW in 2020. In fact, in 2020, renewables 
accounted for a record share (82%) of all new power generation capacities. In view of the 
COVID-19 global pandemic and the consequent adverse economic effects, it is clear that 
global renewable energy supply chains proved to be resilient and adaptable in dire crises. 

The increasing pace of renewable power capacity additions was facilitated by falling 
renewable energy technology costs due to technological advancements, economies of 
scale and competitive supply chains. In the past decade (i.e., between 2010 and 2020), the 
costs of power production from utility-scale solar PV, concentrated solar power and onshore 
wind have decreased by 85%, 68% and 56%, respectively. A shown in Figure 24, the global 
weighted-average levelised cost of energy (LCOE) of solar PV fell from USD 0.381/kWh 
in 2010 to USD 0.057/kWh in 2020, and for onshore wind from USD 0.089/kWh in 2010 to 
USD 0.039/kWh in 2020. This not only indicates that renewables are able to compete with 
the cheapest fossil fuels, but that they are able to surpass them in terms of cost and new 
installed capacities. This trend is firmly expected to continue in the coming years. As an 
example, based on data from IRENA’s Renewable Auction and PPA Database, utility-scale 
solar PV projects that have won recent competitive procurement processes and that are 
expected to be commissioned by 2022 could have an average price of USD 0.04/kWh, 
which is 27% less than the cheapest fossil fuel competitor, namely coal-fired plants. 
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4.2 INCREASED ENERGY SECURITY

The Belarusian energy sector is heavily based on fossil fuels and highly dependent on energy 
imports. The current energy demand is insufficiently met by locally available resources and, 
as a result, the energy sector relies to a great extent on imports of oil and gas. With energy 
imports amounting to 84.8% of the TPES, Belarus is one of the world’s most energy import-
dependent countries. The highest fuel import dependency is on natural gas, of which only 
2% of demand is produced domestically. Furthermore, most of the energy imports are from 
a single source supplier, which additionally jeopardises the country’s energy security.

Belarus imports most of its energy from the Russian Federation. Traditionally, such 
imports of natural gas and oil from the Russian Federation have benefitted from 
favourable import prices that are only a fraction of the prices charged to other European 
countries. Nevertheless, because of Belarus’s overreliance on energy imports, high energy 
insecurity and extreme vulnerability to price changes, any increases in import prices 
have always been met with strong opposition. Figure 25 shows the strong fluctuations in 
import prices of fossil fuels between 2012 and 2019. 

Belarus has set forth various targets to increase its energy sector security. These have 
been outlined in the main energy policy document on the Concept of Energy Security up 
to 2035 and include increasing the share of domestic energy production in gross energy 
consumption, decreasing dependence on energy imports, diversifying energy resources, 
diversifying import energy suppliers and reducing the share of the major energy supplier 
in total energy imports. Accelerating the deployment of renewable energy is therefore 
critical in meeting these targets. Renewable energy resources, although currently 
untapped, are abundantly available in Belarus and present a way for the energy system 
to reduce its import dependence, alleviate vulnerability of energy import prices and 
promote domestic energy production, thereby improving the country’s energy sector 
security. This in turn would lead to an economically sustainable and environmentally 
sound energy sector.
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Figure 25 Import prices of fossil fuels, 2012-2019

Source: Adapted from BELSTAT (2020c)
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4.3 CONTRIBUTION TO ECONOMIC GROWTH

Belarus relies heavily on energy imports to meet its national energy demand. In 2019, 
gross energy imports amounted to USD 9.9 billion while the net energy import balance 
was USD 3.6 billion (BELSTAT, 2020c). In relative terms, the net energy import balance 
equates to approximately 5.5% of the country’s GDP, contributing significantly to the 
country’s trade deficit. Also, given this high reliance on energy imports and the fact 
that the primary energy supply is not predominately domestically sourced, the energy 
sector is not a significant direct contributor to the country’s GDP. In fact, the supply12 
of electricity, gas, steam and hot water contributes to only 3% of the national GDP 
(BYR 3.95 billion, USD 1.9 billion) (BELSTAT, 2020d). 

Therefore, the exploitation of local energy sources is crucial to enable the country to 
reduce its trade deficit and its expenditures on energy imports. In this regard, renewable 
energy deployment presents one of the most viable options, given the country’s abundant 
and diverse renewable energy resource potential. Moreover, apart from renewable 
energy resources, Belarus does not have other significant energy resources. By boosting 
the deployment of renewable energy technologies, Belarus would be able to increase its 
domestic energy supply, which would have a direct contribution towards the country’s 
GDP while also advancing towards sustainable and environmentally sound economic 
growth in the country. To facilitate the technical and economic viability of renewable 
energy deployment across all economic sectors, energy efficiency measures must also 
be enforced. In consequence this will contribute to the country’s national development 
targets of reducing the energy intensity13 of the economy.

4.4 REDUCTION OF GHG EMISSIONS

In Belarus, energy utilisation alone is responsible for about two-thirds of the country’s 
current greenhouse gas emissions, which is similar to the global average. To achieve the 
GHG emission goals set out in the Paris Agreement, the transformation of the energy 
system is of vital importance. At the same time, economic growth and energy security 
need to be maintained while achieving these goals. For the first time in decades, in 
2014 and for the next three-year period, energy-related global GHG emissions stabilised 
despite continued economic growth (IEA, 2020b) due to the decreasing dependence 
of economic growth on GHG-emitting energy sources and a decrease in the energy 
intensity of the global economy. This was facilitated by the increased deployment of 
renewable energy technologies and increased energy efficiency measures. In Belarus, 
GHG emission stabilisation has been observed since 2005. This is attributed mainly to 
the restructuring of the economy over the past few decades and the fact that energy 
efficiency measures have steadily been introduced across all economic sectors. 

12  Supply refers to all domestically produced electricity, gas, steam and hot water, and domestically provided services such as 
distribution, transmission and sale of the same.

13  The energy intensity of the economy is the ratio between gross inland energy consumption and GDP. It is a measure of the energy 
efficiency of an economy. The more energy intense an economy is, the more energy it takes to produce the same unit of GDP and 
the less the net value added of the service or good that is contributing to the GDP.
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Under a business-as-usual scenario,14 Belarus’s energy demand is projected to increase 
some 42% by 2050 from its 2018 level. However, realising the need to reduce the energy 
intensity of its economy, the country has committed to continually enforcing energy 
efficiency measures. In fact, with ambitious renewable energy and energy efficiency 
targets, the energy demand of Belarus could potentially fall well below its 2018 levels by 
205015 (Simon et al., 2019). This means that any further deployment of renewable energy 
will be able to directly displace current fossil fuel utilisation and directly contribute 
towards GHG abatement.

4.5 LOCAL VALUE CHAIN CREATION

The development of the renewable energy sector presents opportunities for developing 
domestic industries, creating jobs along the value chain, generating income and 
harnessing wider socio-economic benefits. To maximise these benefits and contribute to 
local value chain creation through renewables, a country needs to leverage its existing 
economic activities, or develop new ones, and build on its local supply chains. 

Local industrial development in Belarus can be enhanced by leveraging local 
materials and industries. These include glass, steel, concrete and aluminium for solar 
PV development, as well as concrete, steel, polymers and fibreglass for wind project 
development. Furthermore, renewable energy development can boost economic 
activities along the various renewable energy value chain segments, which include project 
planning, procurement of raw materials and components, component manufacturing, 
transport, installation, grid connection, commissioning, operation and maintenance, and 
decommissioning. 

According to IRENA’s analysis, the development of a typical 50 MW solar PV plant requires 
approximately 230 000 person days along the value chain (IRENA, 2017a). Figure 26 
shows the distribution of human resources required along the value chain. Although 
various segments of the value chain, such as manufacturing, are concentrated in only 
a few countries, much of the value chain – such as transport and construction – can 
immediately be facilitated by the domestic workforce of existing industries within the 
country. Installation and grid connection segments involve the most labour-intensive 
activities, such as site preparation and civil works, which can also easily be sourced 
locally and have the potential to create local employment opportunities, especially for 
low- to medium-skilled workers (IRENA, 2017b). Furthermore, by building a certified and 
skilled workforce in other value chain segments  –  such as installation, operation and 
maintenance – over 70% of the value chain requirements can be sourced locally, creating 
significant socio-economic benefits.

14  Reflecting a continuation of current energy demand trends.
15  According to a scenario, Energy [R]evolution, designed to achieve a set of environmental policy targets resulting in an optimistic and 

feasible pathway towards a decarbonised energy system.
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Figure 26  Distribution of human resources required along the value chain for the development of a 50 MW 
solar PV plant, by activity

Source: IRENA (2017b)

In 2017, IRENA published two reports, Renewable energy benefits: Leveraging local capacity for 
onshore wind, and Renewable energy benefits: Leveraging local capacity for solar PV. To harness 
the potential for local value creation, the reports assess the types of jobs that can be created along 
the value chain of the two technologies and aims to inform policy makers on the human resources and 
skills required to produce, install and decommission renewable energy plants. The reports assess the 
materials and equipment needed in each segment of the value chain and identify ways to leverage 
existing local industries (IRENA, 2017b) (IRENA, 2017c).
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5.1 POLICY AND REGULATORY FRAMEWORKS

Scaling up the deployment of renewables requires ambitious supporting policies and 
conducive regulatory frameworks. Although Belarus has over the years put in place 
various frameworks and incentives for the development of renewables, they are still in an 
early stage, and the pace of their deployment has not taken advantage of the abundance 
of their resource potential. Some of the policy and regulatory reasons for this slow uptake 
have included unambitious and incoherent renewable energy targets. Furthermore, the 
deployment of renewables in power generation has been facilitated through yearly quota 
allocations that have been prone to revisions, reductions and low pricing of FiTs, which 
have consequently deterred investments. To allow for a more conducive environment 
for renewable energy deployment, recommended actions include increasing the 
ambitiousness of renewable energy targets, improving the quota allocations and their 
pricing methodology, as well as introducing renewable energy auctions for pricing that 
is more market-based, especially for large-scale investments.

Action 1: Revising renewable energy targets

Renewable energy targets can be drivers for multiple interconnected policy objectives 
that lead to the development of the country’s energy sector and its further development. 
Targets facilitate transparency in policy development, provide signals for investors 
regarding investment opportunities in the short- and long-term, and indicate any data 
or methodology discrepancies that need improvement as the sector develops. They also 
provide an indication of the government’s commitment to energy security, environmental 
sustainability and overall socio-economic development. 

For the development of renewables in Belarus, various renewable energy targets have 
been set through multiple policy frameworks. These frameworks have sometimes lacked 
coherence or have been misaligned, and some have only been partially achieved. As 
discussed in Chapter 2, Section 6, the State Programme for Energy Saving to 2020 set 
various technology-specific renewable energy targets that were not met by the end 
of 2020. On the other hand, however, the overall renewable energy target by 2020 
(i.e., 6% renewable energy production of TPES) was achieved, as set out in the 
main policy document of the Concept of Energy Security of the Republic of 
Belarus. In fact, even the renewable energy target for 2025 laid out in the same 
document was achieved in 2020 (i.e., 7% renewable energy production of TPES). 

5  CHALLENGES AND 
RECOMMENDATIONS



Renewable energy targets can facilitate transparency 
in policy development, provide signals for investors 
regarding investment opportunities in the short- 
and long-term 
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The fact that the target was achieved five years in advance presents uncertainty about 
the impetus for continued renewable energy development in the near-term. It also brings 
into question the ambitiousness of the targets and their relation to other development 
objectives, given that a 14% renewable energy share of the TPES was set as an acceptable 
level of energy security.

Although current targets as laid out in the Concept of Energy Security have encouraged 
the development of renewables thus far, it is recommended that these targets now 
be revised, streamlined and increased in ambition and coherence. These actions will 
allow the energy sector to transition from its current early stage of renewable energy 
development and to continue to build momentum while working towards overall 
development objectives. 

As a first step, it is suggested that the current renewable energy target set out in the 
Concept of Energy Security be revised and aligned with the target set in the most 
recently adopted State Programme for Energy Saving 2021-2025 (i.e., 8% share of 
renewable energy production of the TPES by 2025), which would incentivise the 
continued development of renewables in the near-term. Furthermore, renewable energy 
targets in end uses, such as electricity, heat and transport, need to be clearly defined and 
should be consistent with all energy sector development objectives, such as increased 
energy security and gas share reduction. In this case, it is necessary to harmonise targets 
with indicators adopted by the Republic of Belarus within the framework of the Paris 
Agreement on climate and with the United Nations Sustainable Development Goals.

Target setting needs to be founded on metrics and clearly articulated objectives, while 
also taking into consideration political, institutional and economic aspects. They can 
be set in absolute terms (i.e., a specific quantity of energy to be supplied or capacity 
to be installed) or relative to a moving baseline (i.e., generation output as a share of 
final energy supply in percentage terms). Absolute targets for technology-specific 
installed capacities may have the advantage of easier monitoring, but they do run 
the risk of counting idle or under-performing capacities towards the capacity target 
when in reality they do not actually contribute significantly towards energy supply. It is 
therefore recommended that both absolute and relative targets be combined to allow 
for monitoring of renewable energy development in terms of output and capacity. This 
can better facilitate the implementation of such targets and relate them to specific policy 
measures such as quota allocations, FiTs and auctions. Furthermore, technology-specific 
targets should not be considered to be a cap on installed capacities and should be 
regularly reviewed and revised in case one renewable energy technology proves more 
economically viable than another. Targets also need to be enacted by law, with clear 
compliance and enforcement mechanisms. This reduces the market risk for investors 
and clearly signals the country’s commitment to renewable energy development 
(IRENA, 2015). 
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Action 2: Improving the quota allocation for renewables

The development of renewables in the Belarusian power sector is enabled through 
yearly quotas that allocate the amounts of installed capacities per renewable energy 
technology. The quotas are allocated for the coming three-year period, but they have 
been subject to many revisions, a circumstance that has adversely impacted investor 
confidence. In 2015, the Resolution of the Council of Ministers on the Establishment, 
Distribution, Release and Withdrawal of Quotas for the Creation of Installations for the 
Use of Renewable Energy Sources No. 662 was passed, which regulates the setting of 
quotas for various renewable generation capacities (Council of Ministers of the Republic 
of Belarus, 2018). In 2017, however, a revised Resolution of the Council of Ministers 
No. 305 was passed that revised the procedure for determining and allocating energy 
generation quotas, ultimately decreasing the quota amounts to slow the initial influx of 
variable renewable power. This limits the pace of the renewable energy sector’s growth. 
For example, in the period 2017-2019, applications received amounted to 770 MW of 
installed power capacity, whereas the allocated quotas for the same period were seven 
times less (117.42 MW) (Simon et al., 2019). 

Moreover, the quotas allocated to investors for the current three-year period 2021-2023 
have been revised downward twice and have amount to only 38.8 MW out of the total 
129.5 MW allocated for the same period. This amounts to approximately a third of the 
quota allocation and is considered by stakeholders to be unambitious. The revision 
annulled the previously allocated quotas for geothermal and waste-to-energy for the 
three-year period and reduced the total 2023 quota for all technologies from the previous 
allocation of 102.16 MW to 18.3 MW. In addition, the quota allocations do not encourage 
larger-scale investments, which tend to be cheaper. For example, the allocated solar PV 
quota for 2021 is only 2.5 MW, whereas the quotas for both solar PV and wind in 2023 are 
set to 9 MW each, and no quotas have been allocated for biomass in 2022. 

The methodology for quota allocations has been described by national energy 
stakeholders as being insufficiently transparent, not facilitating wider stakeholder 
engagement, and allowing various revisions without justification. Furthermore, the 
FiT incentives (i.e., the multiplier coefficients applied to the base price determining 
the FiT price for renewable energy technology) allocated under the quota system are 
not attractive for investors. This is apparent in the number of previously concluded 
investment agreements that have been terminated, especially in the construction of 
biomass/biogas power plants.

To address these challenges and accelerate the development of renewables, it is 
imperative that the allocated quota amounts be increased and that the multiplier 
coefficients be appropriately determined for each technology to ensure economic 
viability for investors, especially for solar PV, biomass and wind technologies. Through 
the RRA stakeholder consultation process, stakeholders have asserted that given the 
country’s limited hydropower resources, quotas should not be allocated to hydropower 
but should instead focus on solar PV, biomass and wind power development. In addition, 
recommendations were made that renewable energy prosumers16 should not be included 
in the quota system because their power production would have limited consequences 
for the power grid. Furthermore, some stakeholders in Belarus believe that the quota 
allocation period should also be extended from the current three years to five years to 
allow investors to gauge the development of the sector. 

16  Energy prosumers are both producers and consumers of energy.
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In these efforts to improve quota allocations, extensive energy stakeholder engagement 
(including representation from the Renewable Energy Association) is crucial to ensure 
transparency in the process. Multi-stakeholder engagement during the revision stages 
would allow for a more varied and objective consideration in setting the optimal quota 
allocations per technology. Such considerations should include, among others, investor 
readiness, which calls for increased quota allocations, as well as technical bottlenecks, 
which call for more controlled increments. 

Action 3: Designing renewable energy auctions

Renewable energy producers in Belarus sell their electricity to the off-taker, the respective 
regional subsidiary of the state-owned BelEnergo, at a FiT set out by MART. As discussed in 
Chapter 3, Section 2, the FiTs per technology are calculated by applying different multiplier 
coefficients on the electricity base tariffs. Given that FiT calculations are based on electricity 
tariffs that do not truly reflect the unit cost of production, and further compounded by the 
fact that the multiplier coefficients are low, stakeholders report that the FiTs in turn are too 
low to attract the necessary investments at scale. More specifically, the FiTs are considered 
particularly low for wind and solar PV technologies, whose multiplier coefficients are on par 
with otherwise cheaper technologies, such as hydropower. Furthermore, the methodology 
for setting the multiplier coefficients lacks transparency, and it is unclear why some 
multiplier coefficients are differentiated by lifetime of the project, as is the case for wind, 
while others are differentiated by capacity size. 

To attract renewable energy investments, especially at a larger scale, it is recommended 
that the country look into developing renewable energy auctions that can allow for 
market-based tariff setting of renewable power generation and the potential for real 
price discovery. Auctions are one of the most successful policy support mechanisms for 
the development of renewables globally, specifically for utility-scale renewable energy 
plants. They allow for well-planned and cost-efficient renewable energy deployment, 
and their transparent design and implementation can instil confidence in investors and 
reduce the perceived market risks. A key strength of auctions is their ability to determine 
the real market tariff for renewable power generation in a structured, transparent 
and competitive process, while considering the development and maturity of national 
markets and the development of local supply chains. Furthermore, auctions can facilitate 
contractual agreements between the power producer and the off-taker that clearly lay 
out the commitments and liabilities of the two parties, and in turn offer more regulatory 
certainty. Nevertheless, the eventual success of auctions relies on eliminating any 
potential for bidder collusion and ensuring fair competition while offering terms that can 
attract a critical number of bidders.
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In 2013, Kazakhstan set an ambitious target of generating 50% of its electricity from renewable energy sources by 
2050. FiTs were introduced in 2014 to attract renewable energy investments, and although they did initially boost 
renewable energy deployment, the FiTs did not capture the rapidly falling costs of solar PV and wind technologies. 
This led the country to design renewable energy auctions that would allow for more competitive price setting and 
increased transparency of energy procurement. In 2018, the first auction bidding round was announced, along 
with guidelines on eligible renewable energy technologies, project capacity limits for bidders, dedicated land plots 
for project development, assigned grid connection points and ceiling prices equivalent to FiT prices from 2014. 
At the same time, the country also announced its planned auction schedules going forward, which encouraged a 
pipeline of renewable energy projects in the subsequent auction rounds. In only two years since the auction launch, 
Kazakhstan has completed 28 auctions with a contracted capacity of 1.07 GW, of which 609 MW is wind, 356 MW is 
solar PV, and the remainder are hydro and biomass power plants. Furthermore, in the same time period, the auction 
bids were at least 15% and as much as 66% lower that the previously set FiT prices, depending on technology 
(USAID, 2020). The design of the auctions in Kazakhstan was supported by IRENA. 

Box 1 Successful auction design: The case of Kazakhstan

IRENA has served as a global reference for renewable 
energy auctions since 2012, when the agency 
produced its first study on auctions, Renewable 
energy auctions in developing countries. In 2015, 
IRENA, together with the Clean Energy Ministerial, 
developed a six-volume guidebook on the design of 
auctions, Renewable energy auctions: A guide to 
design, which has advised policy makers on various 
approaches to auction design and their implications. 
The report highlights key auction design elements 
and offers choices and recommendations to support 
optimal decision-making in different contexts with 
a view to ensuring cost-effectiveness, security of 
energy supply and socio-economic development 
objectives (IRENA and CEM, 2015). This guidebook 
has been used by several governments and 

development banks, such as EBRD, the World Bank and the United States Agency for International 
Development (USAID), to support countries in designing their auctions. Since then, IRENA has 
published three reports on the topic. The latest, Renewable energy auctions: Status and trends 
beyond price (2019), demonstrates how auctions can be designed to support other objectives. 
Building on this knowledge, IRENA supports countries with the design and implementation of 
renewable energy auctions according to specific country circumstances and broader objectives and 
provides capacity-building workshops and more tailored advice upon request.
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5.2 RENEWABLES IN END USES

Heat accounts for the largest share (30%) of final energy consumption in Belarus, 
and given that it is overwhelmingly fossil-fuelled, its decarbonisation is imperative for 
ensuring a sustainable and energy-secure development future for Belarus. Currently, the 
heat sector does not have a dedicated law governing its development, decarbonisation 
and subsidisation. This has subsequently led to the slow uptake of renewables in 
heating and an over-subsidisation of the otherwise fossil-fuelled sector. Although the 
country plans for more integration of biomass in heating, sustainable biomass resource 
potentials are insufficiently assessed, and the methodologies for the estimation 
of their energy content are outdated. Furthermore, alternative renewable energy 
technologies  –  such as geothermal and solar thermal, which would allow for a more 
diversified and decarbonised heat supply – are insufficiently accounted for in planning, 
despite their potential. It is therefore recommended that a law governing the broader 
energy sector, and heat supply specifically, be developed that would make provisions 
for decarbonisation and appropriately allocated subsidies that are more conducive to 
renewables. Finally, the development of heat supply in Belarus should be diversified 
and based on the integration of modern, technically and economically feasible energy-
efficient technologies harnessing the country’s renewable energy potential.

Action 4: Developing a law on energy and heat

As discussed in Chapter 2, Section 6, Belarus has enacted several laws and legal acts 
governing the country’s energy sector. Nevertheless, there is no primary act or base 
law on energy that holistically governs the energy sector, defining the energy system 
and the roles of the different energy sector entities, including suppliers, consumers 
and prosumers and their operational obligations, reporting and deliverables, and the 
appointment of monitoring and enforcement agencies. To compensate for the lack of 
a state-wide law on energy, local regulations ultimately fill this gap and tend to leave 
room for inconsistency among different regions. A telling example is that Belarus does 
not have a specific law governing this end use sector. As such, there is no comprehensive 
legal framework to incentivise the development of renewable energy in heating and 
support its decarbonisation.

Heat accounts for the largest share (30%) of final energy consumption in Belarus, but 
only 10.6% of heat production comes from renewable energy sources – mainly biomass. 
Furthermore, there are no specific renewable energy targets for the heating supply 
except for targets to reduce the gas share in the heat supply, as defined in the Concept 
for Energy Security (see Chapter 2, Section 6) and technology-specific targets for the 
development of biomass and heat pumps for heating, as defined in the State Programme 
on Energy Saving. Solar thermal and geothermal technologies remain unexploited 
despite the country’s potential to harness such renewable energy sources for heating and 
hot water supply and thereby effectively reduce the sector’s overreliance on imported 
natural gas. 

The increased uptake of renewables in heating is further hindered by a lack of cost-
competitiveness compared to alternatives, such as relatively low-cost natural gas, and 
the high degree of subsidisation of end user heat tariffs, which is a measure to address 
energy poverty. According to energy stakeholders in the country, the methodology for 
setting consumer tariffs lacks full transparency and the base price for heat production 
does not reflect the true cost of heat production. 
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The state spends up to an estimated USD 800 million annually to subsidise heat supply. 
Residential heat tariffs alone are estimated to be between 10% and 21%17 of the actual 
production cost (World Bank, 2014). Given the high degree of subsidisation, it is increasingly 
difficult for renewable energy investments to compete. There is a need to shift these 
subsidies to more sustainable sources of energy to reduce the long-term cost of support 
while supporting the energy transition. A dedicated and comprehensive legal framework 
for the energy sector would be a starting point in addressing this challenge and assigning 
legal enforcement mechanisms for the development of various energy sector programmes. 
Furthermore, a dedicated heat law and accompanying bylaws could incentivise the 
development of renewables (including geothermal, solar thermal and modern biomass) in 
heat supply and would signal the political commitment to the decarbonisation of the sector. 
Policies to phase out fossil fuels, eliminate distortions and incentivise energy transition 
solutions are described in detail in the joint IRENA, IEA and REN21 report Renewable 
energy policies in a time of transition: Heating and cooling (IRENA, IEA and REN21, 2020) 
and in IRENA’s World energy transition outlook (IRENA, 2021).

Action 5: Harnessing renewable energy potentials in heating

Belarus places great importance on the development of biomass for heating. It is endowed 
with great biomass potential, both from agricultural waste and vast expanses of forest 
cover, which can be used to increase the share of renewables in the heat supply – both 
for space and water heating. However, despite the high potential, securing good 
quality and continuous biomass feedstock supply from sustainable sources is crucial 
to ensuring the technical viability and sustainability of projects. The country’s biomass 
supply is characterised by seasonal fluctuations in supply availability, which largely 
depends on the type of feedstock and can be offset with feedstock storage facilities 
and combinations with other feedstocks that offer seasonal complementarity. Biomass 
resource assessments in Belarus have been undertaken to various degrees. However, 
assessments of the calorific value of different feedstocks and fuel products need further 
improvement, especially because the country relies on resource assessment standards 
that are outdated and do not take into account different technological advancements for 
thermal extraction and processing of feedstocks into more calorie-dense fuel products. 
Furthermore, standardisation and costs accompanying logistical supply chains of 
feedstocks and fuels also require consideration. 

Biomass feedstocks must be available in reasonable quantities within an acceptable 
distance to make any investments economically viable because transportation costs 
factor significantly into the final unit price of the fuel. Currently, the unit price of biomass 
is based on mass or volume of the fuel, rather than per unit calorific value. This introduces 
discrepancies, especially as different qualities, chemical and physical characteristics of 
feedstock arise. For example, feedstocks that have low energy density and high moisture 
content present challenges for storage and transportation and may not be technically viable 
unless pretreated through drying and densification, which in turn affects its economics. 
Therefore, standardising the quality of biomass feedstocks and ensuring trading prices 
based on such quality standards, such as per unit energy density, is necessary to ensure 
the technical and economic viability of biomass for heating. Furthermore, innovative 
technologies for biomass and waste-to-energy require development, demonstration and 
evaluation of economic efficiency, especially for district heat supply. 

17  Depending on the size, condition and fuel used in the district heating system.
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The development of bioenergy also needs to be sustainable. Relevant aspects of 
sustainability include biodiversity and ecosystem benefits (including flood mitigation, 
water and soil quality) and impacts (on biodiversity and land and water use), as well as 
social issues such as food security, impacts on gender and job creation. Belarus already 
has vast areas of disturbed peatland forests (UNDP, 2018), and further damage must be 
avoided. It is important to recognise the significant risks related to negative impacts, both 
on the climate and in terms of wider sustainability, and to introduce measures to mitigate 
them. Such measures, and broader policies to support the deployment of bioenergy, are 
presented in IRENA’s report Recycle: Bioenergy (IRENA, 2020).

Geothermal energy is another option for decarbonising heat supply. The resource 
assessment of the potential of geothermal energy has only been carried out in a small 
number of sites, mainly in the south of the country. Further resource assessments need 
to be undertaken to more concretely estimate the enthalpy of geothermal potential in 
Belarus and how it can most efficiently be tapped and integrated into heat networks. 
Furthermore, the most appropriate technology application for harnessing geothermal 
energy in district and individual heating systems requires greater research. 

The increased use of renewable energy sources in heating should be based on the 
integration of modern, technically and economically feasible energy-efficient technologies 
harnessing the country’s biomass, low-enthalpy geothermal and solar thermal resources, 
as well as energy-efficient heat pumps. To advance renewable energy use in the heat 
supply, the National Academy of Sciences of Belarus should be supported in its efforts to 
fully develop and implement resource assessments and demonstrate the technical and 
economic feasibility of pilot projects.

5.3 PLANNING AND INTEGRATION OF RENEWABLES

The integration of renewables can present various challenges for an energy system 
which, if not appropriately accounted for, can deter their wider development. Adequate 
planning is required to align different cross-sector development objectives, and 
in Belarus, the implementation of a holistic master plan for the energy sector with a 
higher share of renewables is imperative. Specifically in the power sector, renewable 
integration at a larger scale is hampered by the lack of adequate grid codes that provide 
technical guidelines for the connection and operation of renewable power generation 
facilities and a lack of short-term variable renewable generation forecasting, which 
has resulted in power system operations that are non-conducive to wider renewable 
energy deployment. To address these challenges and facilitate the wider integration of 
renewables, it is recommended that an energy sector master plan with higher shares 
of renewables be developed, along with grid codes and improved variable renewable 
energy forecasting in power system operations.
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Action 6: Developing an energy sector master plan with higher shares of renewables

The development of the energy sector in Belarus is guided by a number of state 
programmes such as the Concept of Energy Security by 2023, State Programme for 
Energy Saving by 2025, Comprehensive Plan for the Development of the Electric Power 
Industry until 2025 and the Programme for the Development of Charging Infrastructure 
and Electric Transport by 2025. However, to foster an effective integration of renewables 
and ensure coherence among the various sub-sector programmes and the feasibility of 
attaining each programme’s objectives, it is necessary to integrate these cross-sector 
strategies into a master plan for an integrated development of the energy sector. 

For example, the State Programme on Energy Saving plans for an increased electrification 
of heat supply in Belarus that has implications for the development of the power sector. 
The power sector would need to align its development objectives even more intensively 
towards renewables to make sure that electrification of heating, and even transport, 
does not call for increased fossil-fuelled power production. The power sector would 
need to reflect timely infrastructure deployment, regulatory frameworks and demand-
side management measures, among others, to align with the development objectives of 
heat supply and electric transport. 

Moreover, the decarbonisation of the energy sector requires a long-term vision 
incorporated into such coherent planning. This entails the determination of short, 
medium and long-term objectives and commitments that can also guide the timely 
implementation of all international commitments, national development objectives, 
reforms and infrastructural advancements, etc., that are related to the energy sector. 
In other words, in striving for an increased share of renewable energy, the master plan 
should also ensure its alignment with international commitments, such as the Paris 
Agreement on climate change, as well as overall national development objectives, such 
as acceptable levels of energy security. 

The increased participation of renewables leverages broader energy sector objectives, 
existing infrastructure and operational complementarity with current technologies. 
While renewables present various integration challenges, a master plan would allow 
for a preview of such challenges and offer ways to address them and methods to 
leverage existing and planned infrastructure to facilitate larger shares of renewables. 
The development of such a plan, and the accompanying energy system modelling, would 
facilitate sector-wide policy assessments, environmental impacts, and infrastructural 
and financial needs of fulfilling wider development objectives. Furthermore, a master 
plan would allow for a more co-ordinated, coherent and holistic development approach 
to various renewable targets, quota allocations and auction rounds, as discussed 
in Chapter 5, Section 1. 

Action 7: Adopting a grid code for renewables

The Belarus power system is in a relatively early stage of managing variable renewable 
power injection. The system has been built around thermal power production, which 
amounts to 98% of electricity supply, and BelEnergo has limited operational experience 
with renewable power plant connections, grid management and stability with higher 
shares of renewables. As a precautionary measure to avoid any disturbances on 
the grid, renewable power producers are not given priority dispatch, but instead 
have to feed in power generated according to dispatch control centre schedules. 
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Furthermore, there is a lack of technical standards for the integration of variable 
renewable power to the grid and uncertainty about technical requirements that 
the developers need to abide by to connect and feed in to the grid. This introduces 
transmission or grid risks and significantly increases the cost of financing for renewables. 
A well-formulated national renewable energy grid code that outlines the procedures and 
technical requirements for variable renewable power producers feeding into the central 
grid will help to alleviate investment risk and allow for a level playing field for all power 
producers, while also maintaining power system stability.

Of immediate importance to Belarus are the development and adoption of connection and 
operation codes that would take into account different renewable energy technologies 
and different capacity sizes. Connection codes regulate the generator connection, and 
operating codes regulate operational security, planning and scheduling as well as load 
frequency and emergency procedures. Various aspects for consideration during grid 
code development include the size of the power system; the level of interconnection with 
other countries’ power grids; the voltage levels of connection whereby requirements for 
connecting to lower voltages differ from higher voltage levels; distribution and flexibility 
of load and generation, which is also dependant on the geographical locations of 
connection points; the characteristics of conventional generators, such as the combined 
cycle gas turbines and their operational flexibility; energy policy and planning; and current 
and planned grid operational practices (IRENA, 2016). It is also important that grid codes 
are regularly reviewed and updated to take into account policy changes, the experience 
gathered with the implementation of the grid code and planned development of the 
power grid system. Grid codes should anticipate the future of the system requirements 
and align with national energy development goals. Furthermore, the participation of 
various energy stakeholders, such as policy makers, system operators and power plant 
producers, in the revision of grid codes is crucial in ensuring that system security is not 
compromised and that the responsibilities are justly distributed among all actors.

In 2016, IRENA published Scaling up variable 
renewable power: The role of grid codes, which 
provides guidance to national stakeholders such 
as policy makers and system operators on how to 
develop and implement grid connection codes to 
enable a higher share of variable renewable power 
by considering different aspects of a country’s power 
system context. It also highlights specific examples of 
variable renewable energy grid code implementation 
from other countries (IRENA, 2016).
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Action 8: Improving variable renewable power generation forecasting

Variable renewable power (such as solar PV and wind) forecasting is an essential and 
cost-effective tool for managing the power system operations, balancing of power 
supply and maintaining grid stability in power grids to which variable renewable power 
generators are connected. It becomes an increasingly essential part of power system 
management as higher shares of renewables, i.e., above 5%, are integrated into the grid. 
Currently in Belarus, wind and solar PV forecasting is not optimally integrated into daily 
scheduling and dispatch operations for power system balancing. 

In Belarus, all renewable energy generators above 1 MW are obliged to participate in the 
day-ahead scheduling. However, given the variability of renewable power generation, 
short-term (zero to six hour) forecasting is crucial in predicting renewable energy 
production in the next few hours and down to the next few minutes. Specifically, when 
intra-day adjustments of forecasted renewable energy production are not accounted for, 
power production uncertainty is created, resulting in discrepancies between the actual 
variable renewable energy that could have been fed into the grid and the scheduling 
set out by the dispatch control centre. This leads to unnecessary power curtailments for 
which renewable power producers are not compensated and which adds to the power 
market risk for investors in Belarus. 

To alleviate this investment risk and facilitate the increased integration of renewable power 
plants as the sector develops, it is imperative that short-term forecasting be integrated into 
generation scheduling and dispatch operations. This will allow for reconfiguring peaking 
plant operations (such as gas turbines) to allow for more renewables power injection, 
which has a zero marginal cost of production, and offset the need for costly fossil fuel 
utilisation. Such short-term forecasts are based on numerical weather prediction (NWP) 
models of weather conditions at site locations of the renewable energy power plants. Such 
meteorological data is converted to power forecasts combining both physical and/or 
statistical methods. An example of a physical method to predict wind power production 
is Preventio, developed by the University of Oldenburg in Germany, which uses current 
NWP data to calculate wind speeds at wind turbine hub heights and thereby forecast 
power production. An example of a statistical method is the Wind Power Prediction Tool, 
developed by the Technical University of Denmark, which perpetually calibrates various 
data flows, such as weather conditions and past power production patterns, and uses 
statistical methods to predict power production (Zieher, Lange and Focken, 2015). 

In 2020, IRENA published Innovation landscape 
brief: Advanced forecasting of variable renewable 
power generation, which provides an overview of 
advanced weather forecasting and its importance 
for variable renewable power integration into power 
systems. The publication discusses the importance 
of short and long-term weather forecasting for 
both renewable generators as well as power system 
operators and presents key requirements for the 
implementation of such forecasting, together with 
best-practice examples from different countries 
(IRENA, 2020b).
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5.4 RENEWABLE ENERGY FINANCING

Financing levels for renewable energy projects in Belarus is very low, and there is an 
overall shortage of both debt and equity financing. In particular, the local financial sector 
has an inadequate track record in green financing, and most investments have been 
facilitated through international capital. Furthermore, local financing is very costly, and 
commercial lending incurs high interest rates and demands high collateral requirements 
due to numerous perceived risks. Such risks include the non-standardisation of PPAs in 
Belarus and the fact that contracts are negotiated on a case-by-case basis and signed 
only after commissioning of power plants. This ultimately introduces significant risks for 
investors and jeopardises their ability to secure financing for projects in the first place. 
These and other risks can be alleviated through various policy and financial de-risking 
mechanisms, including the standardisation of PPAs, as discussed in the recommended 
action points below. 

Action 9: Improving de-risking mechanisms for renewable energy investments

The financial sector risk presents a challenge for equity financing of renewable energy 
investments in Belarus and significantly contributes to the high cost of equity financing. 
This is largely due to a lack of financial sector policy for investing in renewable energy 
infrastructure and a general non-prioritisation of green financing in the sector. It is 
further compounded by a lack of local financing products, including those from the 
national development bank, in supporting renewable energy developers to access 
various funding opportunities. Small-scale investors, such as individual residential 
units, also lack appropriate financing mechanisms. It is therefore recommended that 
clear financial sector policies for green financing be developed with the national 
development bank creating a dedicated green financing portfolio and taking the lead 
in local green financing efforts. These should also include small-scale financing, such 
as the inclusion of rooftop solar PV, heat pumps and electric vehicles under housing 
and vehicle loans with the appropriate tailoring of loan tenures. Other financial sector 
policies could also encourage green financing through obliging financial institutions 
to report on their green financing portfolios as part of corporate social responsibility 
measures. Furthermore, a dedicated renewable energy fund could be an effective way 
of providing public loans and de-risking mechanisms for renewable energy investments. 
Such a fund can be sustained by taxes on GHG emissions, waste water pollution and 
natural resource exploitation, for example. 

Currency risk also adversely impacts the cost of international debt and equity financing. 
The Belarusian ruble is prone to considerable fluctuations and has depreciated in the 
recent past compared to hard currencies such as the euro or the US dollar. Currently, 
FiTs are dependent on the base price of electricity, which in turn is correlated to the price 
of imported fossil fuels. As such, according to legislation, the local currency FiTs are 
partially indexed to the US dollar. However, this indexation has decreased in recent years, 
and there is much uncertainty about how the newly added nuclear energy production 
will impact the indexation because the base tariff for electricity will have less influence 
from imported fossil fuel prices. Moreover, there is currently no indexation of local 
currency FiTs with the euro, which adversely affects financing from European countries. 
To increase the bankability of renewable energy investments, it is recommended that 
fixed prices in PPAs (as recommended in Action 3) should be at least partially indexed to 
the euro to decrease currency risks, and this indexation should be enforced in legislation.
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Off-taker risk is also a contributor towards the high costs of financing. The off-taker, the 
state-owned BelEnergo, is not perceived to have a high degree of credit-worthiness. 
This is mainly due to a lack of transparency in its financial reporting and the country’s 
highly subsidised energy tariffs. This poses a risk that the off-taker may default or delay 
payments to the renewable energy developers. Clear clauses to mitigate this risk need to 
be part of a standardised PPA. Additionally, government-backed guarantees and letters 
of support with the PPA can alleviate the off-taker risk.

Risk associated with permitting procedures also poses a challenge for renewable 
energy investments. For example, the country has a well-developed atlas of solar PV 
and wind sites indicating high resource potential areas that are favourable for project 
development. However, there is limited access to grid data to discern the possibility of 
connecting eventual renewable power generation to the grid. Data on the status and 
utilisation of power grids are not holistically available, and it is not always apparent to 
potential developers whether they will eventually be able to connect to their power plants 
to the grid in a timely manner or obtain the necessary permits. Therefore, including 
available grid connection points in the renewable energy atlas would allow investors to 
better assess the technical and economic feasibility of project development and help in 
alleviating permitting risk. Furthermore, permitting procedures should be streamlined 
and consistent in each administrative region of the country.

IRENA publishes a series of reports on measures for risk mitigation and financing mechanisms for 
renewable energy projects.

IRENA started its analytical work on renewable energy finance and investment in 2016, when 
it launched the publication Unlocking renewable energy investment: The role of risk mitigation 
and structured finance. The report highlighted the need to scale up renewable energy investment, 
outlined the challenges of attracting private investment and proposed ways to overcome barriers. 

In January 2018, IRENA joined forces with the Climate Policy Initiative, a leading institution in the 
tracking and analysis of climate finance flows, and launched the joint report Global landscape of 
renewable energy finance 2018. The report looks at key global investment trends in 2013-2016 by 
region and sector, maps the roles of different financial instruments, and explores key differences 
between private and public actors. 
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In January 2020, IRENA published three finance briefs looking at sovereign guarantees and other risk 
mitigation options (Renewable energy finance: Sovereign guarantees), providing recommendations 
to harness institutional investment for renewable energy projects (Renewable energy finance: 
Institutional capital) and highlighting the need for more green bonds to drive sustainable, climate-
safe energy finance (Renewable energy finance: Green bonds).

Institutional investors – including pension funds, 
insurance companies, sovereign wealth funds, and 
other endowments and foundations – represent 
an enormous global capital pool that has yet to be 
harnessed for the energy transition. Mobilising 
institutional capital for the energy transition 
considers ways to attract institutional investors into the 
sector on the necessary scale. Its recommendations 
are aimed at policy makers, public capital providers, 
capital market regulators and other stakeholders, 
including major institutional investors that could 
channel capital into renewables.

Action 10: Standardising PPAs

PPAs are legally binding long-term contracts signed between independent power 
producers (IPPs, the sellers of power generated) and the off-taker (the purchaser of the 
power). The contract defines the price at which power will be sold and includes various 
clauses that define the legal obligations of both contractual parties, thereby allocating 
risk accordingly. Well-formulated PPAs are a crucial link in securing project financing for 
renewable power developers and allow for ascertaining the bankability of a project and 
the various risks associated with the operation of the project during the lifetime of the 
contract. 
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PPAs for different renewable energy technologies in Belarus are not standardised. The 
clauses within the contract are individually negotiated between the off-taker, Oblenergo, 
and the developer. Furthermore, PPAs are only signed once the renewable power plant 
has been built and commissioned, which introduces a significant risk for the developers, 
may jeopardise the bankability of their project and weakens their negotiating position. 
Moreover, not having a PPA in the development phase of the renewable power project 
adversely impacts the ability of the developer to obtain debt financing for the project in 
the first place.

Currently, the prices that are set out in the PPAs are not fixed. On the contrary, the 
FiT prices are susceptible to annual changes depending on the changes in the base 
tariff for electricity production, which is largely based on the costs of the natural gas 
imports (see Chapter 3, Section 2 on FiT-setting methodology). Therefore, fluctuations in 
natural gas prices indirectly cause fluctuations in the FiT, which can significantly impact 
the economic viability of the project and increase the power market risk for investors. 
A further challenge affecting the economic viability of renewable energy projects is the 
dispatch scheduling, which can lead to unnecessary power curtailments for the IPPs and 
for which they are currently not compensated.

As the country looks towards attracting more renewable energy investments, 
standardised PPAs for different renewable energy technologies need to be developed 
and applied in all regions of the country. PPAs should be concluded with the developers 
after successful bidding, and well before the commissioning of the power plants to 
facilitate financing. Throughout the duration of the contract, a guaranteed fixed price for 
the sale of electricity needs to be applied to alleviate the power market risk. Fixed prices 
can be set through eventual auction bidding rounds as recommended in Chapter  5, 
Section  1, Action  3. Furthermore, the contracts should include clauses that clearly 
define non-compensable and compensable power curtailments. For example, a non-
compensable curtailment may occur in the event that power cannot be dispatched due 
to grid maintenance, in which case the IPP would not be compensated for the deemed18 
energy generated. On the other hand, compensable curtailment may occur in the event 
that the off-taker cannot accept power due to balancing issues, in which case the IPP 
would be compensated for the deemed generation. The compensable curtailment – the 
so-called “take-or-pay” mechanism  –  is essential in creating certainty of the project 
revenue stream for the developer, especially in cases of power curtailments that 
are beyond the control of the power producer. There could also be a limit to non-
compensable power curtailments, and/or the PPA may makes provisions for extensions 
of the duration of the agreement to allow for recovery of missed energy production. 
Further clauses that need to be included in the standardised PPAs should obligate 
power producers to maintain minimum thresholds of guaranteed availability in the case 
of wind power (usually set at 95% of mechanical availability) and minimum thresholds 
of committed power generation in the case of solar PV (usually set at 85% of committed 
energy supply). 

18  Deemed generation is the electricity that a power plant was capable of generating but had to curtail due to power system conditions 
beyond the control of the power plant. 
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5.5. INSTITUTIONAL CAPACITIES AND SKILLS

Developing an energy sector with an increased share of renewables requires 
competencies beyond the conventional fossil fuel-based system that currently exists. 
These competencies are both at the institutional level in enabling an overall systematised 
deployment of renewables and at the individual level in building a qualified workforce 
at all stages of the value chain to adequately support renewable energy deployment. 
In Belarus, there is a need to strengthen both human and institutional capacities for 
renewable energy deployment across all sectors, including within the public sector on 
renewable energy target setting and reporting, in the private sector on due diligence 
of project preparations, in the financial sector on green financing, and in academia in 
nurturing technological research and innovation. 

IRENA and Terawatt Initiative’s Open Solar Contracts platform provides support for streamlining 
project development and finance processes by offering simple and universally applicable legal 
agreements that decrease transaction costs, shorten project development timelines and facilitate 
balanced risk allocation, making contracting much faster and less costly. With the support of several 
top-tier law firms, the contracts are publicly available on the Open Solar Contract website and include: 
Power Purchase Agreement, Implementation Agreement, Operation and Maintenance Agreement, 
Supply Agreement, Installation Agreement and Finance Facility Term Sheet. These contracts are 
fine-tuned for small and medium-sized, grid-connected solar PV projects. Going forward, a similar 
process will be initiated for wind projects. Upon request, IRENA provides training on the use of the 
Open Solar Contracts and how to tailor them to the needs of project proponents.

IRENA’s project facilitation through the Climate Investment Platform

The Climate Investment Platform (CIP) is a global initiative supported by IRENA, the United Nations 
Development Programme (UNDP) and Sustainable Energy for All (SEforAll) in co-operation with the 
Green Climate Fund (GCF). The CIP’s objective is to step up climate action and translate ambitious 
national climate targets into concrete investments on the ground. While initially focused on energy 
transition, the ultimate goal of the initiative is to accelerate investments in renewable energy and 
enable the success of the NDCs.

The platform offers an avenue to strengthen existing collaboration and presents an opportunity to 
consider new ways for more effectively bringing together stakeholders to catalyse action, all within 
existing institutional structures and in line with the respective mandates of the partner organisations. 
In this context, investment forums, a key element of IRENA’s strategy to facilitate investments in 
renewable energy, offer an effective organising framework for the implementation of the CIP through 
a sub-regional approach. 

In operationalising the CIP, IRENA intends to work with multilateral, bilateral and local financial 
institutions; private companies and investors; and development partners who are prepared to provide 
financial and technical resources and support the realisation of projects.
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Action 11: Building human and institutional capacities for renewable energy 
development

Within the public sector, planning and facilitating renewable energy deployment through 
incentive schemes are the two priority areas that require capacity strengthening. In 
planning for renewable energy investments, a holistic statistical basis is required. Energy 
sector statistics in Belarus are regularly updated, publicly reported and comprehensive. 
However, reporting on renewable energy generation needs to be improved. Currently, 
electricity generated by renewable energy prosumers, such as solar PV installations 
for self-consumption in the residential sector, is largely unaccounted for in official 
statistics. This skews reporting on the achievement of energy targets and does not 
enable a holistic understanding of the degree of uptake, the efficiency and operational 
experience of installed systems, and potential for further deployment. This in turn offsets 
appropriate planning and the need for developing various policy incentives such as the 
development of a prosumer strategy and appropriate incentives. Forming a working 
group is necessary to design a methodology for the assimilation of renewable energy 
production by decentralised and stand-alone systems, which would capacitate BELSTAT 
and other public institutions in collecting and utilising such data for further energy sector 
planning and policy development. Furthermore, renewable energy auction design is 
another policy mechanism that requires capacity-building efforts in public institutions 
and among policy makers. 

Within the private sector, insufficient due diligence in preparation of renewable energy 
project documentation also hinders project financing. This can be mainly attributed to 
the lack of local skills in project development and engineering design. For example, 
there tends to be a lack of high-quality energy audits; design estimates on technical, 
financial and economic viability; long-term operational projections; and estimated return 
of investment. All of this hinders potential investors and financiers in assessing the 
economic viability of proposed projects. Usually, international experts are relied upon to 
carry out various feasibility studies. 

Inadequate competences are also reported in the 
various segments of the value chain of developing 
renewable energy projects, including procurement 
and manufacturing, installation (especially for PV 
and wind), operation, and maintenance. A local 
workforce in such areas is not readily available, 
evidenced by the fact that most larger projects have 
been implemented by Russian and other European 
companies. As such, practical skills at academic 
institutions and on-the-job training need to be 

enhanced to ensure a qualified workforce for the development of a renewable energy 
sector in Belarus. The practical skills of the workforce can be developed by adjusting the 
curriculum for the relevant higher education institutions to include more practical training 
on renewable energy technologies and by facilitating individual training programmes for 
the construction, installation and operation of renewable energy technologies. Figure 27 
shows an example of human resource requirements for the operation and maintenance 
of onshore wind projects.
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The local financial sector in Belarus is inexperienced in financing renewable energy 
projects, and it has insufficient capacities for and a lack of expertise in appraising 
renewable energy project proposals. Most commercial lending has been done through 
credit lines facilitated by IFIs which have also, to some extent, provided technical 
assistance in project appraisals. Nevertheless, such experience gained by local financial 
institutions is not readily shared among the financial sector, and there is a continued need 
for development partners to support local financial institutions with technical assistance 
in project appraisals and create the impetus for local renewable energy financing. 

In terms of research and development, there is a low demonstration of working 
effectiveness of renewable energy technologies in Belarus and low levels of technological 
innovations locally. This leads to an over-reliance on equipment imports and studies that 
are not specific to the local context. It is necessary to determine the priority directions 
for the development of scientific research in the field of renewable energy and ensure 
comprehensive co-operation of national scientific organisations with industrial and energy 
enterprises, international organisations, development partners and foreign researchers to 
build the capacities of local institutions in renewable energy technology innovation.

Engineers

27 %
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Environmental
experts

3 %

Safety experts 
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Management

2 %

Administrative and
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in energy regulation
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Figure 27 Distribution of human resources required to operate and maintain a 50 MW wind farm, by occupation 

Source: IRENA (2017c)
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