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SUPPORTED BY

The United Nations Economic Commission for Europe (UNECE) 
was set up in 1947 by ECOSOC.

UNECE's major aim is to promote pan-European economic 
integration. To do so, it brings together 56 countries located 
in the European Union, non-EU Western and Eastern Europe, 
South East Europe and the Commonwealth of Independent 
States (CIS) and North America. All of these countries dialogue 
and cooperate under the aegis of UNECE on economic and 
sectoral issues. However, all interested United Nations 
member States may participate in the work of UNECE. Over 
70 international professional organizations and other non-
governmental organizations take part in UNECE activities.

The International Energy Agency (IEA) provided invaluable 
co-operation in verifying data and conducting analysis on 
countries’ energy situations in this report.

The IEA is an autonomous organisation which works to ensure 
reliable, affordable and clean energy for its 29 member 
countries and beyond. The IEA has four main areas of focus: 
energy security, economic development, environmental 
awareness and engagement worldwide.

Bloomberg New Energy Finance (BNEF) drew from its global 
dataset to provide crucial data on renewable energy investment 
in the covered countries.

BNEF has 200 staff based in London, New York, Beijing, Cape 
Town, Hong Kong, Munich, New Delhi, San Francisco, São Paulo, 
Singapore, Sydney, Tokyo, Washington, D.C. and Zurich and 
provides unique analysis, tools and data for decision makers 
driving change in the energy system.

REN21 is the global renewable energy policy multi-stakeholder 
network that connects a wide range of key actors. REN21’s goal 
is to facilitate knowledge exchange, policy development and 
joint actions towards a rapid global transition to renewable 
energy.

REN21 brings together governments, non-governmental 
organisations, research and academic institutions, international 
organisations and industry to learn from one another and build 
on successes that advance renewable energy. To assist policy 
decision making, REN21 provides high-quality information, 
catalyses discussion and debate and supports the development 
of thematic networks.

PARTNER ORGANISATIONS

Revelle Group is a consulting company working in developing countries and emerging economies in three key sectors: energy 
and climate change, environment, and sustainable economic and social development.  As a cross-cutting service, we also provide 
tailored outreach and communication activities across all sectors of our work. Revelle’s core business is devoted to public sector 
consulting for large institutional clients and donors such as the European Commission, EBRD, World Bank, UNECE, ADB, etc. Revelle 
is expanding its service offering to private sector clients that are interested in taking advantage of the emerging opportunities in 
sustainable energy in developing and emerging economies. 

We would like to thank UNECE, the Federal Ministry for Economic Affairs and Energy 
of Germany (BMWi), the International Energy Agency and all partners involved for the 
excellent collaboration throughout the production of this report
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FOREWORD

Offering reliable, affordable and sustainable energy in 
the future energy system of the eastern reaches of the 
UNECE region remains a challenge, but even more so 
it represents an opportunity. Investments in renewable 
energy in the eastern reaches of the UNECE region in 
2015 amounted to USD 400 million, less than 0.2% of the 
global total. In 2014, investments were USD 700 million, 
0.5% of the global total. These are the critical findings of 
the second report produced by UNECE and REN21 on 
the status of renewable energy in 17 countries in South 
East and Eastern Europe, the Caucasus, Central Asia and 
the Russian Federation. 

Once again, the joint report demonstrates that the 17 
countries, home to more than 300 million people, lag 
in global developments both technically and financially 
despite significant untapped renewable energy 
resources. This high renewable energy potential, as well 
as the intention of all countries to substantially increase 
the deployment of renewable energy, suggests that 
fundamental changes are about to occur. Knowing the 
renewable energy status of these countries – as outlined 
in detail in this report – allows all stakeholders to have a 
better understanding of the situation and to undertake 
actions to speed change. The report enshrines the vision 
for renewable energy playing a key role in the UNECE 
region.

This report informs policies and programmes that 
support renewable energy investment with a view 
towards enabling cost-effective deployment of 
renewables within future energy systems. It is intended 
to support the countries of the region as they work to 
attain the objectives of the 2030 Agenda for Sustainable 
Development.  In addition to monitoring progress, the 
report identifies major barriers to the expansion of 
renewable energy capacity in the region and proposes 
solutions built on a constructive dialogue among all 
stakeholders.

UNECE would like to thank the German Federal Ministry 
for Economic Affairs and Energy (BMWi) for its support, 
which allowed fruitful collaboration with the Renewable 
Energy Policy Network for the 21st Century (REN21) 
and the International Energy Agency. The preparation 
of this report benefited from the support of the UNECE 
Group of Experts on Renewable Energy, particularly in 
gathering country data and information and interpreting 
key messages with a national relevance.

Olga Algayerova
Executive Secretary 
United Nations Economic Commission for Europe 
(UNECE) 



3REN21 UNECE RENEWABLE ENERGY STATUS REPORT 2017

After a very successful collaboration on the first edition 
of the REN21 UNECE Renewable Energy Status Report 
in 2015, REN21 and the United Nations Economic 
Commission for Europe (UNECE) have joined forces 
once more to produce the latest UNECE Renewable 
Energy Status Report 2017. It covers 17 selected UNECE 
member countries and forms part of a series of regional 
reports that REN21 has developed. 

The report provides updated data for the Russian 
Federation as well as for countries in South East and 
Eastern Europe, the Caucasus and Central Asia, which 
face some common challenges as they advance in 
deploying renewable energy and improving energy 
efficiency. The UNECE Renewable Energy Status Report 
2017 puts a renewed spotlight on this highly promising 
region to foster further regional activity in renewable 
energy as well as in the energy efficiency sector.

Renewable energy continued to expand globally in 2016 
with record renewable capacity being commissioned 
against the backdrop of rising worldwide energy 
consumption – particularly in developing countries 
and emerging economies. Global new investment in 
renewable power and fuels amounted to USD 242 billion. 

While more than 2 GW of renewable power was added 
in 2016 (581 MW for non-hydro renewable energy), the 
full renewable energy potential in the region is still far 
from being reached. Despite a total population of 300 
million, the selected 17 UNECE countries still represent 
only a fraction of global investment in renewable energy 
in 2016. Modern renewables are uniquely positioned to 
provide needed energy services in a sustainable manner, 
more rapidly and generally at lower cost than fossil 
fuels. Their potential in South East and Eastern Europe, 
the Caucasus, the Russian Federation and Central Asia 
remains very significant.

REN21 is committed to tracking the development of 
renewables worldwide. In addition to its annual flagship
publication, the Renewables Global Status Report, REN21 
works with regional partners to shed further light on 
renewables development in different world regions. The 
UNECE Renewable Energy Status Report 2017 complements 
earlier regional status reports on China, India, and the 
EAC, ECOWAS, MENA and SADC regions.

Launched at the Eighth International Forum on Energy 
for Sustainable Development in Astana, Kazakhstan, this 
report will help raise awareness about the extraordinary 
potential of renewable energy and energy efficiency in 
the UNECE region. It also will be useful for subsequent 
activities of UNECE and its partners, serving as an 
updated baseline for renewable energy and energy 
efficiency in the region.

We would like to thank UNECE, the Federal Ministry for 
Economic Affairs and Energy of Germany (BMWi), the 
International Energy Agency and all partners involved for 
the excellent collaboration throughout the production 
of this report. We hope that you find the information 
contained in this report informative.

Christine Lins
Executive Secretary
Renewable Energy Policy Network for the 21st Century (REN21)
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The United Nations Economic Commission for Europe (UNECE) 
covers a large and diverse region comprising 56 member 
states. The present report covers 17 of the 56 United Nations 
Economic Commission for Europe (UNECE) countries – grouped 
because of their specific needs to establish a data baseline 
and to track progress made in renewable energy and energy 
efficiency development. The UNECE has been contributing 
actively to fulfilling the 17 countries’ aspirations in renewable 
energy by providing a platform for them to collaborate with 
other UNECE member countries. In 2014, a UNECE Group of 
Experts on Renewable Energy was established to step up these 
efforts. Its mandate is to carry out action-oriented, practical 
activities to greatly increase the uptake of renewable energy, 
helping to meet the objectives of the Sustainable Energy for 
All (SEforALL) initiative. The UNECE Renewable Energy Status 
Report 2017 strives to present analysis of up-to-date data and 
information on the status of renewable energy and energy 
efficiency in the selected countries. This report is the second 
edition, providing the latest developments since December 
2015. 

REGIONAL OVERVIEW

Most of the 17 countries continue to progress in increasing 
renewable energy use and improving energy efficiency. 
This progress includes creating the necessary regulatory 
frameworks and adopting targets, policies and regulations. 
Governments in the region share a variety of energy challenges, 
which could become drivers for renewable energy deployment 
as the countries embrace a more active approach through 
renewable energy policies. 

Energy import dependency dominates, as 11 of the 17 countries 
are net energy importers. Energy subsidies for fossil fuels are 
still present across the region. Energy intensity in the countries 
is high in the global context, with continuing improvements. 
The quality of energy access – mainly access to heat and to 
some extent to electricity – is an issue in several countries with 
regard to reliability, affordability and sustainability. Awareness 
and understanding of renewable energy is an additional 
obstacle to further development of renewables in the region. 
The REN21 Hard Talks – policy debates with participation of 
local stakeholders, held in December 2016 in Georgia and 
Ukraine in the context of preparing this report – confirmed that 
local debate on renewable energy can benefit from external 
support. Overall, it remains a challenge to build sustainable 
and resilient energy systems that offer reliable and affordable 
energy to fuel the region’s future economic growth.  

The share of renewable energy in total final energy 
consumption (TFEC) varies widely across the 17 countries, with 
the average share at 18.2% of TFEC in 2014. Armenia, Bosnia 
and Herzegovina, Georgia, Montenegro and Tajikistan have 
achieved high shares of renewable energy (above 30% of TFEC), 
whereas Azerbaijan, Kazakhstan, Turkmenistan and Uzbekistan 
have low shares (less than 3%). The Russian Federation, the 
region’s largest energy system, had a 3.5% share of renewable 
energy in TFEC in 2014. 

The regional co-operation landscape is changing with the 
end of the European Union’s INOGATE programme. The new 
EU4Energy initiative brings together the Energy Community, 
the Energy Charter and the International Energy Agency 
to set up collaboration activities, including on renewable 
energy. The Energy Community established a Renewable 
Energy Coordination Group in 2016 to discuss and exchange 
experience on the legal transposition and implementation 
of EU directives in EU member countries. UNECE and the 
International Renewable Energy Agency (IRENA) are ramping 
up their activities to increase the renewable energy uptake by 
exploiting untapped potential in these countries. The revamped 
Covenant of Mayors for Climate and Energy is mobilising 
activity at the local level. Other donors and development banks 
also are implementing projects relevant to renewable energy 
(e.g., CASA-1000 on electricity trade in Central Asia).

RENEWABLE ENERGY MARKET  
AND INDUSTRY OVERVIEW

During 2015 and 2016, the region continued to build on 
its substantial renewable energy resources, with new 
developments arising in the power, heat and transport sectors. 
The most prominent growth was in the renewable power sector, 
where further developments beyond traditional technologies 
(such as hydropower) are occurring. Players with nascent 
renewable energy markets continue to mature, and utility-
scale projects are being commissioned in several countries in 
the region (such as Kazakhstan). However, challenges to the 
uptake of renewable energy technologies remain, particularly 
in the heating and cooling and transport sectors.

By the end of 2016, the total installed renewable power 
capacity in the region reached 85.4 gigawatts (GW), with more 
than 2 GW of capacity additions in 2015 and 2016. Hydropower 
accounted for 70% of these additions; however, the fastest 
growth occurred outside the hydropower sector. The most 
significant non-hydro renewable energy capacity additions in 

EXECUTIVE
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2015 and 2016 were in the Russian Federation (153 megawatts 
(MW), Kazakhstan (98 MW), Ukraine (97 MW) and Belarus (94 
MW). 

Hydropower continues to generate a large share of electricity 
in the region. The Russian Federation added the most new 
installed capacity in 2015, at 540 MW, for a total installed 
capacity of 50.2 GW. Due to the significantly larger size of the 
country’s power system, these capacity additions far exceeded 
those in other countries in the region, although Georgia, 
Kyrgyzstan and Turkmenistan all witnessed sizable capacity 
growth by 2016.

Solar photovoltaics (PV) continued to grow in the region, 
increasing by 268.5 MW during 2015 and 2016 to bring the 
total regional installed capacity to 1.2 GW. This growth is based 
on capacity additions in the Russian Federation (104.8 MW), 
Ukraine (62 MW), Kazakhstan (52.3 MW), Azerbaijan (27.1 MW) 
and the countries of Belarus, Bosnia and Herzegovina, the 
former Yugoslav Republic of Macedonia, Moldova and Serbia 
(41.1 MW combined). Kazakhstan is the only country with 
local capacity for producing solar PV modules. Uzbekistan has 
established several joint ventures to develop new solar PV 
manufacturing capacities, and Turkmenistan announced that it 
is soliciting commercial proposals.

Sizable wind resource potential is present in the region, with the 
largest resources in Kazakhstan, the Russian Federation and 
Ukraine. Uzbekistan is working to identify its wind potential. 
The region’s wind sector added an estimated 212 MW over the 
2015-2016 period, for a total installed capacity close to 906 MW. 
Kazakhstan led in new capacity installations, followed by the 
Russian Federation, Belarus, Ukraine and Serbia. No off-grid 
wind power developments are reported to date in the region.
 
Geothermal energy continued its steady development in 
the region, gaining increased attention from international 
developers. During 2015-2016, geothermal power capacity 
additions were 8.5 MW, for a total installed capacity of 86.5 MW. 
The region added 42 MW of solid biomass power generation 
capacity and 18 MW of biogas power generation capacity, for 
a total installed capacity of 1.56 GW for solid biomass and 64 
MW for biogas.

In the heating and cooling sector, renewable energy continued 
to replace fossil fuels. Solar water heaters have replaced 
boilers, geothermal energy is consolidating as an option for 
heat pumps and balneology, and modern biomass-based 
individual heating technologies are expanding in the district 
heating sector. As in the rest of the world, however, the region 
is deploying renewable heating and cooling technologies only 
modestly. The installed renewable heat capacity rose to 725 
megawatts-thermal (MWth), with 54 MWth added in 2015. Albania 
is the most developed market for solar water heating in the 
region, and Belarus has the most developed bio-heat sector. 
Geothermal energy has the potential to be used in direct heat 
applications using low- to medium-temperature resources. 

In the transport sector, countries in the region continued to 
harness renewable energy potentials, mainly in the form of 

liquid biofuel production (biodiesel and ethanol in Belarus and 
the former Yugoslav Republic of Macedonia). Electric mobility 
promotion programmes also are emerging (e.g., in Georgia and 
Ukraine).

DISTRIBUTED RENEWABLE ENERGY 
AND ENERGY ACCESS

Access to clean fuels and technologies for household heating, 
lighting and cooking is still an issue for more than 17 million 
of the region’s inhabitants. Many rural populations continue 
to exhibit a high dependence on solid fuels (exceeding 60% 
in four countries) for residential heating and cooking, as non-
solid fuels are difficult to source. National governments and 
international donors continue to promote renewable energy 
solutions through initiatives to improve the quality of energy 
access. Moving from donor-funded pilot projects to widespread 
adoption of renewable energy for improved quality of energy 
access across the region remains challenging. 

From a global perspective, the region is over-performing in 
terms of electricity access. Fifteen of the 17 countries reported 
a 100% electrification rate in 2014, and the remaining countries 
(Kyrgyzstan and Tajikistan) had rates exceeding 99%. However, 
these two countries reported a 100% electrification rate in 
2012, suggesting that their electrification situation may have 
deteriorated. Tajikistan’s electrification rate is 99.1%, with the 
remaining 0.9% (nearly 75,000 people) living mainly in rural 
areas. In Kyrgyzstan, the electrification rate is 99.8%, with more 
than 11,000 people lacking access to electricity in 2014. 

The main energy access issue is the quality of electricity supply, 
in terms of reliability, affordability and sustainability for the 
countries considered by the report (and to a certain extent 
for some other UNECE countries). Power outages still occur 
in several countries, especially in the Caucasus and Central 
Asia, where the energy infrastructure is poorly maintained 
and ageing. In urban areas, affordability remains a concern 
because energy poverty rates are high. The situation is more 
pronounced in the heating sector, a crucial sector in some of 
the countries due to extremely low temperatures in winter.

Access to the use of clean fuels and technologies (CFTs) in the 
region is growing. All but one of the countries report slow but 
steady CFT growth, led by Albania, Azerbaijan and Kyrgyzstan 
with more than 1% growth for the period 2012-2014. Only 
Bosnia and Herzegovina exhibits negative growth in this area. 
The opportunity to leverage CFT usage is not yet fully exploited 
in the region, both in rural areas and in urban heating solutions. 
Distributed generation combined with net metering could 
be an important factor in addressing affordability, helping to 
reduce electricity costs and the effects of energy poverty.

Multilateral and bilateral donors as well as local governments 
are financing several projects to promote renewable energy 
solutions for improved energy access. Most of the projects 
address heating for residential use using solar thermal systems. 
Distributed generation as a means to increase electrification 
is of lesser importance due to the high electrification rates. 
Tajikistan has a renewable energy target specifically for 



11REN21 UNECE RENEWABLE ENERGY STATUS REPORT 2017

EXECUTIVE
SUMMARY

enabling electricity access in remote communities without grid 
connection. Several countries (e.g., Bosnia and Herzegovina 
and Montenegro) are using solar PV as a distributed energy 
solution.

ENERGY EFFICIENCY

Energy intensity in the region remains high in the global context, 
despite reductions driven by climatic and structural economic 
factors and by inefficiency in energy conversion. Reductions in 
energy consumption alongside simultaneous economic growth 
have been observed in South East Europe and Moldova. Most 
energy efficiency policies and projects are targeting buildings, 
but efficiency in industry and transport also needs to be scaled 
up, considering the available potential for energy savings. 

Energy efficiency markets in the region have been slow to 
develop. This can be attributed to numerous barriers: regulatory 
and institutional, financial and market-related, technological 
and infrastructural as well as social and environmental. Efforts 
by governments and international donors to address these 
barriers are becoming more widespread, however, and best 
practices from more energy-efficient countries are being 
promoted and introduced in the region. 

The efficiency of the electricity supply needs to improve, 
despite ongoing modernisation of the electricity infrastructure. 
Projects are under way in, for example, Albania, Azerbaijan, 
Uzbekistan and the former Yugoslav Republic of Macedonia to 
improve metering infrastructure, reduce electricity losses and 
introduce demand-response capabilities.

Energy efficiency in buildings is the area that is most 
developed for regulatory policies in the region. Projects are 
ongoing in nearly all countries, supported by financing from 
international donors such as the World Bank, the German 
Agency for International Cooperation (GIZ), the United Nations 
Development Programme (UNDP), the Swedish Development 
Agency and the US Agency for International Development 
(USAID). With regard to energy efficiency services, the market 
for energy service companies (ESCOs) is still nascent in the 
region, with a presence in Bosnia and Herzegovina, Moldova, 
Montenegro and Serbia. 

Transposing the EU Directive on Energy Performance of 
Buildings has set a high threshold of energy efficiency measures 
for buildings in South East Europe. The reporting system of the 
Energy Community Secretariat provides a useful tool for easy 
monitoring of progress (or lack thereof). However, improving 
energy use in buildings requires a more sustainable solution 
for supplying space and water heating, which is challenged by 
the use of traditional biomass and inefficient district heating 
systems in many of the 17 countries. 

District heating is important in several countries in the region 
(Belarus, Kazakhstan, Kyrgyzstan, Moldova, Serbia, Tajikistan, 
Turkmenistan, Ukraine and Uzbekistan), and the Russian 
Federation is the largest user of district heating systems in 
the world. Reform and upgrade of the region’s district heating 

systems can be conducive to increasing renewable energy 
use. Lighting efficiency measures are most advanced in the 
countries of the Energy Community based on their obligation 
to transpose EU acquisi on energy efficiency.  Programmes 
are under way to address street lighting in several countries 
(Armenia, Belarus, Uzbekistan). 

Achieving better efficiency in industry faces multiple challenges 
in the region, including high upfront costs, concerns about 
competitiveness and the existence of energy subsidies. 
International donors and development banks are financing 
projects that target energy efficiency improvements in 
industry, including voluntary or mandatory energy audits and 
the introduction of energy management. The transport sector 
represents a sizable share of the region’s total final consumption 
(TFC), with high annual growth rates in some countries. Energy 
efficiency measures in transport remain limited, with only a 
few examples gathered (e.g., the City of Almaty Sustainable 
Transport project).

POLICY LANDSCAPE

The number of countries in the region with policies relevant 
to renewable energy and energy efficiency has increased 
since 2015. Overall the region continues to adopt new policy 
measures  that help to remove barriers for development, attract 
investment, foster energy security and increase the flexibility of 
power systems.

Support policies for renewable energy and energy efficiency 
received increased attention during 2015 and 2016, due in 
part to the global pressure to mitigate global climate change 
in advance of and following the  December 2015 Paris climate 
talks. All countries in the region submitted their Intended 
Nationally Determined Contributions (INDCs) in preparation 
for the event. Since then, six countries have submitted their 
Nationally Determined Contributions (NDCs) as a step towards 
officially joining the Paris Agreement. Furthermore, National 
Renewable Energy Action Plans and obligations under the 
Energy Community continued to drive legislative changes in 
renewable energy in South East Europe. In 2016 Georgia began 
finalising the process to become a member of the Energy 
Community.

The region still has room to improve policy making on renewable 
energy. For example, renewable energy technologies could 
address some of the trade-offs between water, energy and 
food production, bringing substantial benefits in all three 
sectors. By the end of 2016, the total number of countries in the 
region with renewable energy support policies had increased, 
with most countries having policies in place, mostly in the form 
of a feed-in tariff (FIT). Among other developments, Georgia 
adopted a net metering programme; Moldova enacted a new 
renewable energy policy with actions for implementing a FIT, 
net metering and auctions; and several countries approved 
national action plans. 

All countries, except for Turkmenistan, have strategic 
documents outlining their priorities for at least one renewable 

i The acquis is the body of common rights and obligations that is binding on all the EU member states.
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All 17 countries in the region, except Turkmenistan, have 
enacted regulatory policies to advance energy efficiency, 
most commonly in the buildings sector (including lighting and 
appliances), followed by transport and industry. All countries 
except Georgia, Kyrgyzstan and Turkmenistan have established 
energy efficiency targets. To drive the efficiency improvements 
necessary to achieve these targets, governments are 
introducing new regulations or updating existing ones. Belarus 
and Ukraine both have approved National Action Plans for 
Energy Efficiency.

Eight countries (Albania, Belarus, Bosnia and Herzegovina, 
Kazakhstan, the former Yugoslav Republic of Macedonia, 
Montenegro, Serbia and Uzbekistan) are addressing efficiency 
in the buildings sector through long-term strategic plans and 
visions at the government level. Albania, Azerbaijan, Belarus, 
Bosnia and Herzegovina, the former Yugoslav Republic of 
Macedonia, Moldova, Montenegro and Serbia have targets 
for energy efficiency in buildings. Varying levels of energy 
performance requirements exist in all countries except Albania, 
Georgia and Turkmenistan. Auditing regulations are in force 
in Bosnia and Herzegovina, Kazakhstan, the former Yugoslav 
Republic of Macedonia, Moldova, Montenegro, Serbia and 
Uzbekistan. Kazakhstan, Moldova and Ukraine have energy 
performance contracting to support building retrofits based on 
energy savings.

Policies to support energy efficiency in lighting and appliance 
technologies continued to emerge throughout 2016. Serbia 
adopted a regulation enabling procurement of energy 
efficiency in municipal services, including street lighting. 
Policies related to incandescent lighting still lag in some of the 
countries. Despite global efforts to phase out incandescent 
bulbs, only Kazakhstan, the Russian Federation and Tajikistan 
have introduced relevant measures. Kyrgyzstan has adopted a 
system of standardisation and energy certification for lighting 
products produced for household domestic use. 

Appliance standards and labelling continue to contribute 
to improving energy efficiency in buildings. Kazakhstan and 
Uzbekistan have in place comprehensive policies on energy 
efficiency standards and labelling. In South East Europe, 
labelling regulations are based on transposition of the EU’s 
Directive 2010/30/EU on labelling of energy-related products.

INVESTMENT FLOWS

Investment in renewable energy in the 17 countries totalled 
USD 400 million in 2015, a notable decline from USD 700 million 
in 2014. The region still represented only a fraction – less than 
0.2% – of the global investment total in 2015, down from 0.5% 
in 2014. Data for 2016, although still preliminary at the time of 
this writing, point to a further reduction in renewable energy 
investment in the region. This mirrors the overall decline in 
renewable energy investment globally in 2016, on the back of 
decreasing equipment costs.

Only three countries – Kazakhstan, the Russian Federation and 
Ukraine – saw new investment in renewable energy committed 

energy technology. However, the adoption of secondary 
legislation – detailing legal, regulatory and financial mechanisms 
and technical rules – is happening at a slower pace in Eastern 
Europe, the Caucasus and Central Asia than in South East 
Europe, as countries in the latter sub-region seek to fulfil their 
legal obligations under the Energy Community, in line with EU 
sustainability objectives.

Targets for renewable energy are used widely in the region. As 
of year-end 2016, at least 15 of the 17 countries had renewable 
energy targets for capacity installed or for the participation of 
renewables in the energy and/or electricity mix. 

Policy makers continued to focus mainly on renewable power 
generation technologies. As of year-end 2016, 13 countries had 
enacted feed-in tariffs, making this the most widely adopted 
regulatory mechanism to promote renewable power in the 
region. Moldova is the most recent country to approve a FIT 
programme, which will enter into force in 2017. In addition, six 
countries – Armenia, Belarus, Georgia, Moldova, Montenegro 
and Ukraine – enforce net metering or net billing programmes; 
Georgia and Moldova adopted their net metering policies in 
2016.

Electric utility quotas and obligations have been adopted in 
four countries: Albania, Belarus, Montenegro and the Russian 
Federation. The Russian Federation uses a mix of policies, 
including a capacity-based scheme adopted in 2013. While 
some countries incentivise the electricity produced, the Russian 
Federation promotes renewable energy through the capacity 
market.

Policy support for renewable heating and cooling continues to 
lag behind support in the power sector. By the end of 2016, 
only Montenegro had a heating target, and Ukraine had an 
obligation for a 12.4% share of renewable energy in the heating 
and cooling sector by 2020. 

Policies to stimulate renewable energy in the transport sector 
grew slightly in 2015; however, support remains far below other 
sectors. Armenia, Kazakhstan and Turkmenistan strengthened 
their co-operation in the framework of the United Nations 
global conference on sustainable transport. Several countries 
have renewable energy targets for the transport sector, 
including Albania, the former Yugoslav Republic of Macedonia, 
Moldova, Montenegro, Serbia and Ukraine. Two countries – the 
former Yugoslav Republic of Macedonia and Montenegro – 
continue to work on legislation to address further support for 
renewable energy in transport. 

The region has the potential to leverage opportunities 
across several sectors (water, energy and food production) 
by developing its renewable energy potential, provided 
that adequate policies are in place. Overall, increasing the 
renewable energy share can reduce water requirements 
in power generation; boost water security by improving 
accessibility, affordability and safety; and contribute to food 
security objectives.
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in 2015 (USD 100 million in Kazakhstan and Ukraine and USD 
200 million in the Russian Federation), based on the available 
data from Bloomberg New Energy Finance. An absence of new 
investment is notable in South East Europe, the Caucasus and 
Central Asia. 

Additional data gathering conducted for this report reveals 
some positive developments. In Georgia, USD 130 million 
was invested in small hydropower projects between 2013 and 
2016. Armenia aims to attract between USD 200 million and 
USD 300 million in investment for wind power generation by 
2020. Uzbekistan is actively seeking investment for its solar 
power development programme. In Ukraine, renewable 
energy projects representing a total investment of more than 
USD 44.25 million went online in 2016. The European Bank 
for Reconstruction and Development (EBRD) is considering a 
senior loan of up to USD 26 million to India's ACME Cleantech 
Solutions Pvt Ltd for a 29 MW solar project in Kazakhstan.

International donors and development banks continue to be an 
important source of debt financing and grants for renewable 
energy projects in the region. This report tracks some of the 
key activities of donor institutions during the period 2010-2016. 

The EBRD leads renewable energy financing in the region, 
providing more than USD 1.8 billion in lending to renewable 
energy projects (including large-scale hydropower) between 
2010 and 2016, at a total cost of USD 3.9 billion. The World Bank 
financed USD 152 million in renewable energy projects between 
2010 and 2016. The Asian Development Bank, whose mandate 
covers countries in the Caucasus and Central Asia, funded USD 
753.4 million in renewable energy projects between 2010 and 
2016; however, 70% of this total, or USD 536.7 million, went to 
large-scale hydro projects.

In South East Europe, the Western Balkans Investment 
Framework (WBIF) continues to channel investment from 
several international donors and multilateral banks, including 
the European Commission Instrument for Pre-Accession, the 
Council of Europe Development Bank (CEB), the EBRD, the 
European Investment Bank, Germany’s KfW and the World 
Bank. The WBIF provided USD 427 million to renewable energy 
projects between 2010 and 2016 to cover the costs of feasability 
and other technical studies.

The Green for Growth Fund (GGF) complements the WBIF by 
specifically addressing renewable energy and energy efficiency, 
whereas the WBIF is a cross-industry facility. The GGF 
provides refinancing to financial institutions to enhance their 
participation in the energy efficiency and renewable energy 
sectors.

The Climate Investment Funds (CIF) is a climate finance source 
that can be leveraged for renewable energy investment in the 
region. The CIF has a 13% allocation for countries in Eastern 
Europe and Central Asia. As of December 2016, its project 
pipeline in the 17 countries was the same as in December 
2014, except for revised funding allocations. The GEF provided 
USD 75.5 million in funding, alongside USD 770 million in co-

financing from the EBRD, UNIDO, UNDP and the World Bank, 
to cover 22 projects, 13 of which address renewable energy 
uniquely or a specific technology (biomass, biogas, bioenergy) 
and 9 of which include renewable energy along with energy 
efficiency, green cities or green economy approaches. 

CONCLUSIONS

The countries in South East and Eastern Europe, the Caucasus 
and Central Asia, as well as the Russian Federation, face 
economic challenges that affect their energy situations and 
consequently the development of renewable energy and 
energy efficiency markets. South East Europe and Eastern 
Europe saw some economic growth in 2015 and 2016, while 
the Caucasus and Central Asia have faced numerous external 
economic shocks. The Russian Federation has borne the 
economic impact of lower oil prices. These economic challenges 
extend into the energy sector and are reflected in renewable 
energy deployment in the region, which favours the cheapest 
energy source in the short term. Energy subsidies for fossil 
fuel generation persist in the region, presenting an additional 
obstacle for the deployment of both renewable energy sources 
and energy efficiency measures.

As a consequence the region is moving only slowly towards 
more sustainable energy systems, with some countries more 
active than others. Renewable energy prospects differ by sub-
region. South East Europe has interesting potential for cost-
competitive deployment of solar and wind power generation.  
However, renewable energy is being challenged politically, given 
the cost of government support policies. In the heating sector, 
the use of  solar water heaters and biomass could be expanded 
in both South East Europe and Eastern Europe; Ukraine, the 
region’s largest renewable energy player, is working to make its 
market more attractive to investors in Eastern Europe. 

In the Caucasus, Azerbaijan is creating opportunities for 
renewable energy development with the government’s support.  
Georgia is moving from hydropower to other renewable energy 
sources, such as wind. Armenia is opening opportunities, 
especially for solar PV, with a strong government push. 

In Central Asia, both Kazakhstan and Uzbekistan plan to develop 
utility-scale power generation projects, based on government 
support combined with financing from development banks (the 
EBRD and ADB, respectively). Kyrgyzstan (with the exception 
of hydropower) and Tajikistan remain on the margins of 
renewable energy deployment, despite their need to improve 
the reliability of electricity and heat supplies. Development of 
the vast renewable energy resource potential in the Russian 
Federation has been slow, as considerable localisation 
requirements impede project development.

Investment across the region, except in the Russian Federation, 
continues to be driven by international donors and development 
banks. Examples of past investments (Georgia, Kazakhstan 
and Ukraine), as well as plans by the governments to attract 
additional investors (Armenia, Georgia, Kazakhstan, Ukraine 
and Uzbekistan), suggest the potential for future growth.

EXECUTIVE
SUMMARY
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OBJECTIVE OF THIS REPORT

The United Nations Economic Commission for Europe (UNECE) 
covers a large and diverse region comprising 56 member 
states.1 These countries have different energy situations and 
vary in their potential for, and progress on, market, industry and 
policy development in renewable energy and energy efficiency. 
The present report covers 17 UNECE countriesi – grouped 
because of their specific needs to establish a data baseline – 
and provides an updated overview of their renewable energy 
situations. This report is the second edition, providing the 
latest developments since the launch of the first edition at the 
21st Conference of the Parties (COP21) to the United Nations 
Framework Convention on Climate Change, held in Paris in 
December 2015. 

The 17 countries and their sub-regions (South East and Eastern 
Europe, the Caucasus, Central Asia and the Russian Federation) 
cover a vast territory that is extremely rich in natural resources, 
including those suitable for almost any type of renewable 
energy technology (see Section 2). During 2015 and 2016, new 
activity in the region resulted in increased renewable energy 
use, which is highlighted in this report. The report attempts, 
through newly gathered data and information, to provide the 
knowledge that is needed to identify specific obstacles and 
to highlight possible solutions and opportunities to greatly 
increase renewable energy uptake in the region.

The UNECE has contributed actively to fulfilling the 17 countries’ 
aspirations in renewable energy by providing a platform for 
them to collaborate with other UNECE member countries. In 
2014, a UNECE Group of Experts on Renewable Energy was 
established to step up these efforts. Its mandate is to carry 
out action-oriented, practical activities to greatly increase the 
uptake of renewable energy, helping to meet the objectives of 
the Sustainable Energy for All (SEforALL) initiative.

The UNECE Renewable Energy Status Report 2017 strives to 
present analysis of up-to-date data and information on the 
status of renewable energy and energy efficiency in the selected 
countries of the UNECE region. Data and information contained 
in this report also intend to provide a reliable baseline on the 
status, trends and gaps between the current state of play and 
the renewable energy component of the Nationally Determined 
Contribution (NDC) targets as part of the Paris Agreement.

i  Albania, Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, Kazakhstan, Kyrgyzstan, the former Yugoslav Republic of Macedonia, Moldova, Montenegro, Rus-
sian Federation, Serbia, Tajikistan, Turkmenistan, Ukraine and Uzbekistan.

DATA collecTion FoR THe Unece 
RenewABle eneRGY STATUS RepoRT

The data presented in this report were compiled from 
governments, international organisations and industry 
sources. The report builds on national progress in 
collecting energy statistics as well as on the established 
data collection process that REN21 uses for its annual 
Renewables Global Status Report. Both formal and 
informal data sources haven been considered to obtain 
the timeliest information available. Support from the 
INOGATE Secretariat in Eastern Europe, the Caucasus 
and Central Asia, and from the Energy Community 
Secretariat in South East and Eastern Europe, has helped 
to improve national statistical systems over the past 
decade and continues to be leveraged in this report. The 
data gathering was organised through a network of local 
co-ordinating contributors who interfaced with national 
governments.

Most importantly, the International Energy Agency 
(IEA) provided invaluable co-operation in verifying 
data and conducting analysis on countries’ energy 
situations. Bloomberg New Energy Finance drew from 
its global dataset to provide data on renewable energy 
investment. The UNECE Group of Experts on Renewable 
Energy (GERE) is the immediate recipient of this report 
but also is feeding, with the expertise developed since its 
inception in 2014, the preparation and direct use of this 
report in UNECE member states. 

Although efforts were made to provide the most 
comprehensive overview of the selected countries, the 
scope and scale of the material presented in this report 
reflects some information gaps, including on investment 
in the region. The exclusion of any programmes, themes, 
sectors or technologies reflects a lack of information, not 
a judgment on their importance to the region. The report 
serves as a baseline to advance future collaboration 
efforts and data-gathering initiatives at a national or 
regional level, as well as to track future developments 
and progress in renewable energy uptake.

REGIONAL
INTRODUCTION01
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TABle 1 | General Overview of the UNECE Region, 2015

REGIONAL OVERVIEW

South East and Eastern Europe, the Caucasus, Central Asia 
and the Russian Federation are very diverse in terms of 
their population size and their economic, social and political 
characteristics, and therefore in their energy systems (see Table 
1).2 However, their energy systems were developed in a similar 
manner and face some common challenges as they advance in 
the deployment of renewable energy and in improving energy 
efficiency.  

The region’s population is more than 300 million, with the 
Russian Federation representing nearly half of this, or more 
than 144 million inhabitants. The smallest country by population 
is Montenegro, with 622,000 inhabitants. The age structure in 

the region is closer to the European Union (EU) than to Asia, 
with youth (below 15 years of age) averaging around 20% of the 
total population. 

This region also shares similar demographic challenges to the 
EU. Countries in South East and Eastern Europe face some of 
the greatest declines in the working-age population in Europe, 
reflecting both unfavourable demographics and emigration.3  

The urban share of the population varies by country, from 
more than 70% in Bosnia and Herzegovina and the Russian 
Federation to only 27% in Tajikistan. Central Asian countries 
are, on average, less urbanised than countries in South East and 
Eastern Europe. Urbanisation across the region is stagnating 
or slowing, and there is a continuing need to address energy 
demand in rural areas.4

Population Population density 
(persons per km2) 

Urban population
(% of population)

GDP per capita,  
current USD, PPP

Albania 2,889,167 105.4 57.41% 11,305

Andorra 70,473 149.9 85.12% N/A

Armenia 3,017,712 106.0 62.67% 8,394

Austria 8,611,088 104.3 65.97% 47,824

Azerbaijan 9,651,349 116.7 54.62% 17,740

Belarus 9,513,000 46.8 76.67% 17,661

Belgium 11,285,721 372.7 97.86% 43,992

Bosnia and Herzegovina 3,810,416 74.4 39.77% 10,510

Bulgaria 7,177,991 66.1 73.95% 17,512

Canada 35,851,774 3.9 81.83% 44,310

Croatia 4,224,404 75.4 58.96% 21,880

Cyprus 1,165,300 126.1 66.92% 30,734

Czech Republic 10,551,219 136.6 72.99% 32,167

Denmark 5,676,002 133.7 87.68% 46,635

Estonia 1,311,998 30.9 67.54% 28,095

Finland 5,482,013 18.0 84.22% 40,601

France 66,808,385 122.0 79.52% 39,678

Georgia 3,679,000 64.3 53.64% 9,679

Germany 81,413,145 233.5 75.30% 47,268

Greece 10,823,732 83.9 78.01% 26,680

Hungary 9,844,686 108.7 71.23% 25,582

Iceland 330,823 3.3 94.14% 46,547

Ireland 4,640,703 67.3 63.24% 54,654

Israel 8,380,400 387.2 92.14% 35,432

Italy 60,802,085 206.7 68.96% 35,896

Kazakhstan 17,544,126 6.5 53.25% 25,877

Kyrgyzstan 5,957,000 31.0 35.71% 3,427

Latvia 1,978,440 31.8 67.38% 24,286

Liechtenstein 37,531 234.5 14.29% N/A

Lithuania 2,910,199 46.4 66.51% 27,730

Luxembourg 569,676 219.9 90.16% 101,926

FYR of Macedonia 2,078,453 82.4 57.10% 13,908

Malta 431,333 1,347.9 95.41% N/A

Moldova 3,554,150 123.7 45.00% 5,039

Monaco 37,731 18,865.5 100.00% N/A

Montenegro 622,388 46.2 64.03% 15,486

Netherlands 16,936,520 503.0 90.50% 48,459
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Note: N/A indicates that the data were not available in the source used for this table.
Source: See endnote 2 for this section.

The countries also differ greatly in their territorial size and 
population density. Kazakhstan and the Russian Federation 
have the lowest population densities (6.5 and 8.8 persons per 
square kilometre, respectively), and Moldova has the highest 
(123.9 persons per square kilometre). Low population density is 
better suited for renewable energy technologies that have large 
land-use requirements; however, some renewable solutions, 
such as solar rooftop installations, also exist where population 
densities are high. 

Geographical and climatic conditions vary across the region and 
offer favourable environments for solar, wind and bioenergy 
technologies (see Section 2). Three of the countries in the region 
– Kazakhstan, Kyrgyzstan and the Russian Federation – are 
among the world’s coldest countries in terms of heating degree 
days, with the remaining countries having seasonal heating 
needs during the winter.5 Renewable energy solutions have a 
role to play in addressing the region’s heating requirements 
(see Section 3). 

The region’s economic history over the past two decades 
resulted in numerous challenges. The economic crisis of the 
1990s resulted in the restructuring and downsizing of energy-
intensive industries (steel, ferrous metals, etc.). In 2016, 
economic growth remained solid in South East and Eastern 
Europe; however, the rest of the region is gradually recovering 
from the recession, with the economy of the Russian Federation 
adjusting to lower oil prices.6 Since 2014, the Caucasus and 
Central Asia have suffered from important external shocks, 
including lower oil prices and economic slowdown of their 
major economic partners, the Russian Federation and China. 
These factors will continue to affect economic growth in the 
region. 

The level of economic development still shows major gaps. 
In 2015, gross domestic product (GDP) per capita based on 
purchasing power parity ranged from USD 25,877 in Kazakhstan 
to USD 2,780 in Tajikistan, a nearly 10-fold difference.7  
Consequently, economic factors continue to affect renewable 
energy markets in the region, both in terms of affordability for 
end-users (see Section 3) and in terms of investment flows (see 
Section 6). 

The region’s vast energy resources play a role in the global 
supply of fossil fuels. Five countries are net energy exporters 
(Azerbaijan, Kazakhstan, the Russian Federation, Turkmenistan 
and Uzbekistan; see Table 2), all of them with sizable oil and gas 
reserves.8 Bosnia and Herzegovina, Kazakhstan, Montenegro, 
the Russian Federation, Serbia and Ukraine have coal reserves. 
Belarus and the Russian Federation have peat deposits. The 
region’s primary energy supply is geared heavily towards fossil 
fuels. Non-renewable sources represented 89% of the total 
primary energy supply in 2014 (see Table 3). 

Some countries have high shares of renewable energy, namely 
Tajikistan (49% of its total primary energy supply), Montenegro 
(33%), Kyrgyzstan (30%), Albania (27%), Bosnia and Herzegovina 
(27%) and Georgia (27%). This is driven either by a high share 
of hydropower in power generation or the use of biomass 
in heating, or by a combination of both (see Section 3). 
Hydropower has a significant presence in the power generation 
of some countries (see Section 2). The share of other renewable 
technologies is rising, with the fastest growth occurring outside 
the hydropower sector. 

Energy intensity in the region is high in the global context, but 
improvements continue with the introduction of additional 

01

Norway 5,195,921 14.2 80.47% 61,472

Poland 37,999,494 124.1 60.54% 26,135

Portugal 10,348,648 112.9 63.47% 29,214

Romania 19,832,389 86.2 54.56% 21,403

Russian Federation 144,096,812 8.8 74.01% 24,451

San Marino 31,781 529.6 94.19% N/A

Serbia 7,098,247 81.1 55.55% 13,482

Slovakia 5,424,050 112.7 53.60% 28,877

Slovenia 2,063,768 102.4 49.65% 31,122

Spain 46,418,269 92.8 79.58% 34,527

Sweden 9,798,871 24.0 85.82% 46,420

Switzerland 8,286,976 209.7 73.91% 60,535

Tajikistan 8,481,855 60.6 26.78% 2,780

Turkey 78,665,830 102.2 73.40% 19,618

Turkmenistan 5,373,502 11.4 50.04% 16,499

Ukraine 45,198,200 78.0 69.70% 7,916

United Kingdom 65,138,232 269.2 82.59% 41,325

United States of America 321,418,820 35.1 81.62% 55,837

Uzbekistan 31,299,500 73.5 36.37% 5,996
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energy efficiency policies and measures accompanied by 
international donor funding (see Section 4). For the residential 
sector, energy use per capita is widely used as an indicator, 
offering a view of the relative intensity of countries rather than 
a comparison of their efficiency. Annual energy use per capita in 
the region ranges from around 12.7 gigajoules (GJ) in Tajikistan 
to around 213.2 GJ in the Russian Federation (see Table 2). 

Annual energy use per capita decreased between 2011 and 2013 
in most of the countries except Albania, Armenia, Azerbaijan, 
Georgia, Kazakhstan, Kyrgyzstan, Tajikistan and Turkmenistan. 

The region’s ageing electricity generation, transmission and 
distribution infrastructure results in significant inefficiencies, 
and some of the countries experience high losses in their 
networks. In terms of total final consumptioni (TFC), the main 
consumers are the residential sector (accounting for more than 
30% of TFC in 10 countries), the industry sector (at least 15% of 
TFC in all countries) and the transport sector (more than 25% 
of TFC in 10 countries); however, important disparities exist 
among countries (see Section 3).

Energy imports, net        
(% of energy use)

2013

Energy subsidies
(% of GDP)

2015

Energy use per capita
(MJ per capita)

2013

Electrification rate         
(% of population)

2014

Albania 12% 1.9%  33,518 100%

Andorra N/A N/A  N/A 100%

Armenia 72% 4.3%  40,583 100%

Austria 64% 0.9%  164,032 100%

Azerbaijan -328% 6.3%  61,714 100%

Belarus 85% 7.0%  120,643 100%

Belgium 74% 1.9%  210,972 100%

Bosnia and Herzegovina 28% 37.0%  70,672 100%

Bulgaria 37% 33.9%  97,445 100%

Canada -72% 2.5%  301,543 100%

Croatia 53% 3.7%  75,946 100%

Cyprus 94% 0.0%  70,803 100%

Czech Republic 28% 8.4%  167,050 100%

Denmark 3% 1.6%  130,090 100%

Estonia 7% 0.5%  193,567 100%

Finland 45% 0.5%  254,338 100%

France 46% 1.0%  160,767 100%

Georgia 63% 5.2%  43,214 100%

Germany 62% 1.4%  161,930 100%

Greece 60% 2.6%  89,351 100%

Hungary 55% 3.9%  95,475 100%

Iceland 10% 0.5%  761,045 100%

Ireland 83% 0.5%  118,913 100%

Israel 73% 2.9%  124,381 100%

Italy 76% 0.6%  107,998 100%

Kazakhstan -107% 11.0%  200,408 100%

Kyrgyzstan 55% 26.4%  28,906 99.8%

Latvia 51% 1.3%  90,403 100%

Liechtenstein N/A N/A N/A 100%

Lithuania 76% 4.4%  98,668 100%

Luxembourg 96% 3.2%  306,068 100%

FYR of Macedonia 48% 18.7%  56,500 100%

Malta 99% 0.2%  72,624 100%

Moldova 90% 5.6%  36,118 100%

Monaco N/A N/A N/A 100%

Montenegro 26% 16.7%  69,137 100%

Netherlands 10% 1.1%  192,820 100%

Norway -486% 0.9%  269,578 100%

i For definition, see Glossary.

TABle 2 | Energy Overview of the UNECE Region 
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Most of the 17 countries continue to progress in increasing 
renewable energy use and improving energy efficiency. The 
World Bank’s RISE (Regulatory Indicators for Sustainable 
Energy) ranking shows that Eastern Europe, the Caucasus and 
the Russian Federation  are among the top tier of 111 countries 
that were evaluated around the world.9 Central Asia countries 
are in the middle tier. Kazakhstan was identified as the top RISE 
performer for renewable energy, and the Russian Federation 
was the top performer for energy efficiency. The progress 
includes creating the necessary regulatory framework, such as 
adopting targets, policies and regulations. Project deployment 
is driven by the donor community and to some extent by fiscal 
and financial incentives. 

Although renewable energy investment (in absolute value) may 
be slowing based on the information available at the time of this 
writing (see Section 6), the region added more than 2 gigawatts 
(GW) of renewable energy power capacity in 2015 and 2016 
(see Section 2). From a global perspective, the region still needs 
to catch up with global renewable energy deployment, despite 
visible growth (see Section 2). The average share of renewable 
energy in the 17 countries is 3% of total primary energy supply 
(TPES) (see Table 3).10

Total energy (ktoe) Non-renewable energy
(ktoe)

Renewable energy  
(ktoe)

Renewable energy  
share (%)

Albania  2,336  1,698  637 27%

Andorra  208 N/A   N/A  N/A

Armenia  2,959  2,753  206 7%

Austria  32,163  21,673  10,490 33%

Azerbaijan  14,322  14,088  234 2%

Belarus  27,746  26,302  1,444 5%

Belgium  52,775  48,753  4,022 8%

Bosnia and Herzegovina  7,824  5,821  2,003 26%

Bulgaria  17,898  16,109  1,790 10%

Canada  279,880  229,501  50,378 18%

Croatia  8,044  6,033  2,011 25%

Poland 27% 9.1%  107,409 100%

Portugal 74% 1.0%  87,203 100%

Romania 19% 6.5%  66,659 100%

Russian Federation -83% 16.0%  213,236 100%

San Marino N/A N/A N/A 100%

Serbia 24% 34.7%  87,022 100%

Slovakia 61% 3.1%  133,070 100%

Slovenia 48% 2.4%  139,138 100%

Spain 70% 1.7%  104,829 100%

Sweden 29% 0.3%  214,847 100%

Switzerland 52% 0.2%  138,333 100%

Tajikistan 30% 7.1%  12,675 99.1%

Turkey 72% 4.5%  63,983 100%

Turkmenistan -191% 23.2%  209,826 100%

Ukraine 26% 60.7%  106,896 100%

United States of America 14% 3.8%  289,553 100%

United Kingdom 42% 1.4%  124,669 100%

Uzbekistan -26% 26.3%  59,431 100%

Note: Electrification rates are as reported by the Global Tracking Framework Report: Progress Towards Sustainable Energy 2017, but some countries still have communities without 
access to electricity (see Section 3, Sidebar 5). Energy subsidies are based on the International Monetary Fund’s definition of “post-tax consumer subsidies”, which arise when 
the price paid by consumers is below the supply cost of energy plus an appropriate “Pigouvian” (or “corrective”) tax that reflects the environmental damage associated with 
energy consumption and an additional consumption tax that should be applied to all consumption goods for rising revenues. N/A indicates that the data were not available 
at the time of publication.
Source: See endnote 8 for this section.

TABle 3 |  Renewable Energy Share of Total Primary Energy Supply in the UNECE Region, 2014
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Cyprus  1,973  1,835  138 7%

Czech Republic  41,208  37,499  3,709 9%

Denmark  16,211  11,834  4,377 27%

Estonia  6,037  5,192  845 14%

Finland  33,934  23,811  10,123 30%

France  242,642  220,295  22,347 9%

Georgia  4,390  3,191  1,199 27%

Germany  306,070  268,979  37,091 12%

Greece  23,134  20,659  2,475 11%

Hungary  22,836  20,965  1,871 8%

Iceland  5,865  645  5,220 89%

Ireland  12,770  11,748  1,022 8%

Israel  22,696  21,524  1,172 5%

Italy  146,774  120,355  26,419 18%

Kazakhstan  76,667  75,934  734 1%

Kyrgyzstan  3,795  2,649  1,147 30%

Latvia  4,340  2,734  1,606 37%

Liechtenstein  66 N/A   N/A   N/A

Lithuania  7,000  5,740  1,260 18%

Luxembourg  3,817  3,626  191 5%

FYR of Macedonia  2,623  2,334  289 11%

Malta  774  759  15 2%

Moldova  3,302  2,991  311 9%

Monaco  N/A N/A  N/A   N/A

Montenegro  957  640  316 33%

Netherlands  72,950  69,302  3,647 5%

Norway  28,746  15,523  13,223 46%

Poland  94,018  85,557  8,462 9%

Portugal  21,161  15,659  5,502 26%

Romania  31,688  25,668  6,021 19%

Russian Federation  710,883  692,912  17,970 3%

San Marino  N/A   N/A  N/A   N/A

Serbia  13,259  11,256  2,003 15%

Slovakia  15,948  14,513  1,435 9%

Slovenia  6,673  5,472  1,201 18%

Spain  114,559  96,229  18,329 16%

Sweden  48,155  30,819  17,336 36%

Switzerland  25,057  19,795  5,262 21%

Tajikistan  2,805  1,429  1,376 49%

Turkey  121,541  109,354  12,187 10%

Turkmenistan  26,749  26,742  7 0%

Ukraine  105,683  102,887  2,797 3%

United States of America  2,216,187  2,061,054  155,133 7%

United Kingdom  179,421  166,861  12,559 7%

Uzbekistan  43,677  42,655  1,021 2%

Total  5,315,196  4,832,358  482,564 9%

Total for 17 countries  

covered in the report
 1,049,976  1,016,283  33,693 3%

Note:  N/A indicates that the data were not available at the time of publication.
Source: See endnote 10 for this section.
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REGIONAL ENERGY CHALLENGES 

Building sustainable and resilient energy systems that offer 
reliable and affordable energy to fuel the region’s economic 
growth is still a challenge, despite some progress in improving 
energy efficiency and introducing modern renewable sources 
in the energy mix. National governments share a variety of 
energy challenges, which could become drivers for renewable 
energy deployment as the countries embrace a more active 
approach through renewable energy policies. 

Energy import dependency dominates, given that a majority of 
the countries (11 out of 17) are net energy importers. In four 
countries – Armenia, Belarus, Georgia and Moldova – net imports 
account for more than 60% of energy use, with Moldova’s 
imports at 90% (see Table 2). In the remaining energy importing 
countries, imports exceed 30%, still constituting an energy 
challenge. Heavy reliance on a single source at country level for 
oil and gas imports is a security issue as well. Energy security 
can be a driver for renewable energy and energy efficiency as 
countries strive to decrease their share of energy imports and 
to leverage local energy sources. Modern renewable energy 
still must compete in some countries with mature technologies 
such as large-scale hydropower and available unconventional 
oil and gas resources, such as shale gas or coal-bed methane.

Energy subsidies are present throughout the region (see Table 
2), whether in oil and gas exporting or net energy importing 
countries. The percentage of energy subsidies in the region’s 
GDP is one of the highest in the world, with individual shares 
ranging from less than 2% in Albania to more than 60% in 
Ukraine (the world’s highest).11 Bosnia and Herzegovina, Serbia, 
Kyrgyzstan, Uzbekistan and Turkmenistan are also in the 
world’s top 10. 

Energy subsidies increase the vulnerability of countries to 
volatile international energy prices, reinforcing concerns about 
the sustainability and reliability of energy systems. Energy 
subsidies are detrimental to renewable energy and energy 
efficiency deployment because energy commodities are not 
priced at market prices, making renewables and efficiency 
comparatively expensive. Subsidies discourage investment in 
the region because energy tariffs remain below cost-recovery 
levels in several countries and do not provide investors with the 
opportunity to recoup their investment.12

Power outages are an issue in some of the countries (see Section 
3) and are exacerbated on a seasonal basis due to hydropower 
fluctuations and to the effects of harsh climatic conditions on 
ageing energy infrastructure. Countries with recent or ongoing 
armed conflict are exposed to outages because of physical 
damage to energy infrastructure. The quality of power and the 
frequency of outages can be a driver for distributed renewable 
energy solutions. Seasonal variations in hydropower could 

be a driver for using non-hydro renewable energy sources in 
countries with high shares of hydropower generation. 

Electricity access is not a pressing issue in the region, as 
electrification is almost universal with the exception of rural 
areas in a few of the countries (see Section 3). Relevant energy 
access issues relate to the quality of access – in terms of reliability, 
affordability and sustainability – as well as to clean heating and 
cooking sources, which is problematic (especially in rural areas) 
despite the progress achieved since 1990.13 This latter concern 
is not a significant driver for renewable energy and energy 
efficiency, particularly given the comparatively higher cost of 
modern renewable energy solutions (see Section 3). 

District heating is used in several countries in the region 
(Belarus, Bosnia and Herzegovina, Kazakhstan, the former 
Yugoslav Republic of Macedonia, Moldova, the Russian 
Federation, Serbia, Ukraine and, to a limited extent, Tajikistan).14 
The ageing infrastructure and high energy losses of these 
systems could be a driver for renewable energy deployment 
where local sources are available alongside ongoing reforms 
of district heating systems (see Section 3). Assessment studies 
in the heating sector are needed to seize the full potential of 
renewable energy solutions.

Institutional and market structures for energy are an issue 
in some of the countries. The lack of liberalisation of energy 
markets and the presence of incumbents makes market entry 
for new players (in renewable energy or other areas) extremely 
difficult. Split responsibilities among institutions and complex 
procedures (for example, to award licences and permits) slow 
the development of renewable energy projects in several 
countries.15 Awareness and understanding of renewable 
energy can be an additional obstacle to further development of 
renewables across the region.

Environmental and health concerns are a minor driver of 
renewable energy and energy efficiency deployment in the 
17 countries, except for solid fuel use for heating. However, 
compliance with international treaties and protocols (such 
as the Kyoto Protocol, the Energy Charter Protocol for 
Energy Efficiency and Environmental Aspects, and the Energy 
Community Treaty), which often are environmentally driven, 
forces countries to take steps towards adopting renewable 
energy and energy efficiency policies.  

Overall, energy challenges in the region remain as they were in 
2015, when the first edition of this report was written. There is 
a lag time between policy and regulatory reforms that favour 
renewable energy, and the practical changes that occur in the 
countries. 

REGIONAL
INTRODUCTION 01
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PLATFORMS FOR REGIONAL ENERGY 
CO-OPERATION

Regional energy co-operation is driven through several 
initiatives (see Table 4).16 Co-ordination on renewable energy 
is limited to the Energy Community member countries  and is 
linked only to the transposition of EU legislation, specifically 
legal obligations to implement the EU Renewable Energy 
Directive and binding renewable energy targets in 2020. 
The countries of South East Europe as well as Moldova and 
Ukraine are members of the Energy Community. The Energy 
Community notably stepped up its involvement in the region in 
2016. Georgia signed the accession protocol to join the Energy 
Community on 14 October 2016 and was expected to become 
a member in 2017. 

A Renewable Energy Coordination Group, set up by the 
Energy Community Secretariat, met for the first time in 2016 
to discuss and exchange experience on legal transposition 
and implementation of EU directives in its member countries. 
This draws on positive experience with a similar co-ordination 
group covering energy efficiency. Some countries in South East 
Europe have EU candidate status (Albania, the former Yugoslav 
Republic of Macedonia, Montenegro and Serbia), and two of 
them (Montenegro and Serbia) have opened negotiations, 
thereby advancing the pace of renewable energy policies. 

The countries have different levels of commitment to the 
Energy Charter. Thirteen countries have member status 
(Belarus is a member and has accepted provisional application 
of the treaty, but its ratification of the treaty is pending). Serbia 
is an observer, and the Russian Federation terminated its 
provisional application to the Energy Charter Treaty. 

Across the region, the UNECE has contributed actively to 
fulfilling the countries’ aspirations in renewable energy. The 
UNECE Group of Experts on Renewable Energy has been 
working since 2014 with the mandate to carry out action-
oriented, practical activities to increase the uptake of renewable 
energy. Its activities entail the present report as well as efforts 
to standardise and share best practices, for example on the 
energy-water-food nexus in the context of renewable energy. 
The future direction of work aims to support countries directly 
in the effort to meet their commitments to global processes, 
from the Paris Agreement to the UN Sustainable Development 
Goals, through the increase in renewable energy deployment.

Regional co-operation is driven through cross-regional trade 
in electricity. Transmission investment is supportive and is a 
pre-requisite for increased integration of renewable power 
in electricity networks. The Central Asia South Asia Electricity 
Transmission and Trade Project (CASA-1000) is a flagship project 
implemented jointly by Kyrgyzstan, Tajikistan, Afghanistan and 
Pakistan and co-financed by the World Bank and the European 
Bank for Reconstruction and Development (EBRD).17 

The Central Asia Regional Economic Cooperation Program 
(CAREC) covers energy as one of its sectors.18 The programme 
was established in 1997 by the Asian Development Bank 
(ADB) and covers, among other countries, Azerbaijan, Georgia, 
Tajikistan, Turkmenistan and Uzbekistan. CAREC’s strategy and 
work plan for 2016-2020 includes support for renewables.

The EU’s INOGATE programme of energy collaboration with 
Eastern Europe, the Caucasus and Central Asia ended after two 
decades in 2016. The EU is putting in place EU4Energy as the 
new regional collaboration framework programme with three 
implementing partners: the Energy Community, the Energy 
Charter and the IEA.19 Other frameworks of co-operation 
with the EU include the Association Agreement signed by the 
governments of Georgia, Moldova and Ukraine in June 2014. 
Armenia, Georgia, Moldova and Ukraine also are members 
of the Eastern Europe Energy Efficiency and Environment 
Partnership (E5P), supported by the European Commission and 
other bilateral donors. 

Eight of the 17 countries are members of the Central European 
Initiative, which, among other areas, focuses on the topics of 
renewable energy and energy efficiency. The CEI has been 
working since 2014 on defining bio-economy strategies, 
including the creation of regional biomass markets and the 
promotion of the Danube River as a corridor for sustainable 
mobilisation of biomass and by-products.

The High Level Group on Central and South Eastern Europe 
Gas Connectivity (CESEC) was established in February 2015 to 
accelerate the integration of Central and South East European 
gas markets and the EU.20 Six Energy Community Contracting 
Parties – Albania, Bosnia and Herzegovina, the former Yugoslav 
Republic of Macedonia, Moldova, Serbia and Ukraine – also 
joined CESEC. The latest meeting of the High Level Group in 
September 2016 extended the mandate of CESEC to renewable 
energy, with the objective of boosting the regional market.

All of the 17 countries – except for the Russian Federation, 
Turkmenistan and Uzbekistan – have at least one city or 
town participating as a signatory in the revamped Covenant 
of Mayors for Climate and Energy initiative.21 Signatories 
represent cities or towns, ranging in size from small villages to 
major metropolitan areas, that have committed in a voluntary 
manner to reduce carbon dioxide (CO2) emissions and that, as 
of 2015, have pledged to reduce their emissions at least 40% by 
2030. Signatories also pledge to submit a Sustainable Energy 
Action Plan outlining how they will reach their targets, thereby 
improving citizens’ quality of life and boosting local economic 
development. This includes a push for renewable energy and 
energy efficiency at the city level.  
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The Eurasian Economic Union, formed by Kazakhstan and 
Belarus with the Russian Federation in 2014, is another avenue 
for regional collaboration. Armenia and Kyrgyzstan joined 
in 2015. Central Asia, the Caucasus and Eastern Europe are 
covered by China’s Belt and Road Initiative, which mirrors the 
ancient Silk Road.22 Renewable energy is among the large-scale 
infrastructure projects being pursued by Chinese authorities 
with the objective of connecting Asia, Europe and Africa. The 
Asian Infrastructure Investment Bank plays a support role in 
the initiative.

The International Renewable Energy Agency (IRENA) has 
intensified its activities in the region since 2015. South East 
Europe has been at the centre of its attention.23 Ukraine had its 
own REmap analysis published in April 2015, and the Russian 
Federation is included in IRENA’s overall REmap work.24

In terms of global co-operation, six countries – Armenia, 
Kyrgyzstan, Moldova, Montenegro, the Russian Federation and 

Tajikistan – are partner countries of the SEforALL Initiative (see 
Table 4). SEforALL is focused on speeding up the necessary 
actions to achieve truly global energy transformation, working 
with countries directly and through targeted initiatives. 
Montenegro and Tajikistan are the only countries in the 
region that have finalised rapid assessment and gap analysis, 
which lays the groundwork to scale up actions, undertake 
strategic reforms and attract new investments and financial 
support. 

Other countries could benefit from increased engagement 
in this context, based on the challenges across different 
dimensions of energy access (see Section 3). SEforALL 
contributes directly to the achievements of the Agenda 
2030 on Sustainable Development and its 17 Sustainable 
Development Goals (SDGs). All 17 countries are contributing 
to shaping the new sustainable development agenda, 
including SDG 7 to “Ensure access to affordable, reliable, 
sustainable and modern energy for all”.25

Sub-region energy   
community

energy  
charter

SeforAll  
partner

central  
european 
initiative

cARec1

Albania South East Europe   –   –

Armenia Caucasus    – –

Azerbaijan Caucasus  –  – – 

Belarus Eastern Europe  – 2                  3  –  –

Bosnia and Herzegovina South East Europe   –  –

Georgia Caucasus                   4  – – 

Kazakhstan Central Asia  –  – – 

Kyrgyzstan Central Asia  –   – 

FYR of Macedonia South East Europe   –  –

Moldova Eastern Europe     –

Montenegro South East Europe     –

Russian Federation Russian Federation – –  – –

Serbia South East Europe   –  –

Tajikistan Central Asia –   – 

Turkmenistan Central Asia –  – – 

Ukraine Eastern Europe   –  – 

Uzbekistan Central Asia –  – – 

Partner

Member

Observer

TABle 4 |  Overview of Regional Collaboration on Energy Issues

Notes:  
1 Central Asia Regional Economic Cooperation
2 Applied to become an observer in October 2016.
3 Pending ratification.
4 Signed accession protocol on 14 October 2016 and expected to become a member in 2017.
(-) means country is not participating.

Source: See endnote 16 for this section.
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In 2015 and 2016i, the region continued to build on its substantial 
renewable energy resources, and new developments are 
arising in the power, heat and transport sectors. The most 
prominent growth was in the power sector, where further 
developments beyond traditional renewable technologies (such 
as hydropower) are occurring. Players with nascent renewable 
energy markets continue to mature, and utility-scale projects 
are being commissioned in several countries. For example, 
Kazakhstan commissioned its first 50 megawatt (MW) solar 
photovoltaic (PV) plant in 2015.1 However, challenges to the 
uptake of renewable energy technologies remain, particularly 
in the heating and cooling and transport sectors.

More than 2 GW of renewable power capacity was added in 
the region during 2015 and 2016, resulting in a total installed 
renewable power capacity of 85.4 GW by the end of 2016.2  
Hydropowerii accounted for a large portion of these additions; 
however, the fastest growth rates occurred outside the 
hydropower sector. The most significant non-hydro renewable 
power capacity additions in 2015 and 2016 were in the Russian 
Federation (153 MW), Kazakhstan (98 MW), Ukraine (97 MW) 
and Belarus (94 MW). 

In the heating and cooling sector, renewable energy continued 
to replace fossil fuels. Solar water heaters are replacing boilers, 
geothermal energy is consolidating as an option for heat 
pumps and balneologyiii, and modern biomass-based heating 
technologies are expanding in the district heating sector. 
As in the rest of the world, however, the region is deploying 
renewable heating and cooling technologies only modestly. 
The installed renewable heat capacity rose to 725 megawatts-
thermal (MWth), with 54 MWth added in 2015. In the solar 
heating and cooling sector, despite capacity additions, the 
annual growth rate is flattening out globally.3 

In transport, countries in the region continue to harness the 
sector’s renewable energy potential mainly in the form of liquid 
biofuel production (biodiesel and ethanol). Electric mobility 
promotion programmes also are emerging slowly in the region 
(e.g., in Ukraine).4 

FINAL ENERGY CONSUMPTION

The share of renewable energy in total final energy consumption 
(TFEC) varies widely across the 17 countries, with the average 
share standing at 18.2% of TFEC in 2014 (see Figure 1).5 Georgia, 
Armenia, Tajikistan, Bosnia and Herzegovina and Montenegro 
achieved high shares of renewable energy (above 30% of TFEC), 
while shares in Turkmenistan, Kazakhstan, Azerbaijan and 
Uzbekistan remain low (less than 3%). The Russian Federation, 
the region’s largest energy system, had a 3.5% share of 
renewable energy in TFEC in 2014. 

Rising shares of renewable energy in TFEC are driven by 
abundant hydropower generation, by the continuing use of 
traditional biomass for cooking and heating, and, to a lesser 
extent, by the uptake of modern renewable energy sources 
such as solar PV and onshore wind. In 2014, the industry sector 
accounted for approximately 22% of TFEC in the region, and the 
transport sector accounted for 24%. The two sectors combined 
represent almost half of the region’s TFEC, but renewable 
energy deployment in these sectors remains low.

i At the time of this writing, 2016 data for installed renewable energy capacities were not available for the former Yugoslav Republic of Macedonia, Moldova, the Russian  
Federation and Uzbekistan. Data for end-2015 are used instead. 
ii Hydropower covers a continuum in project scale from large to small, mini, micro and pico. See Glossary. 
iii Balneology is the practice of using natural mineral water baths for the treatment and cure of disease, among other applications.
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FiGURe 1 |  Share of Renewable Energy in Total Final Energy Consumption, by Country, 2014
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Note: Includes non-renewable waste (industry and municipal).
Source: See endnote 5 for this section.

Looking at long-term trends since 1990, some countries greatly 
increased their deployment of renewable energy technologies. 
The region is getting some attention from international 
investors in addition to support from development banks 
and international banks; however, the commercial viability of 
projects remains limited (see Section 6). 

Differences among countries in the share of renewable energy 
in TFEC and in capacity uptake remain significant. For some 
countries, observed increases and decreases in renewable 
energy shares are due to factors such as seasonal fluctuations 
in hydropower generation and to inconsistencies in reporting 
on biomass consumption for energy use. For example, Bosnia 
and Herzegovina saw the region’s strongest growth in the 
renewable share of TFEC during 2012-2014, far ahead of the 
other countries (see Figure 2); however, it is working to improve 
its renewable energy statistics to incorporate consumption of 
biomass for energy purposes.6 Renewable energy shares also 
increased in Georgia, Moldova and Ukraine during 2012-2014.

POWER SECTOR

The power sector experienced a sizable increase in renewable 
energy capacity. In the period 2015-2016, the region added an 

estimated 2 GW of renewable power, of which 28% (581 MW) 
came from non-hydropower resources. Bioenergy, solar PV 
and wind technologies grew the fastest compared to 2014. 
Ukraine, Kazakhstan and the Russian Federation added the 
most renewable energy capacity outside of hydropower, nearly 
350 MW or some 60% of non-hydro capacity additions (see 
Figure 3).7 

Kazakhstan reached a notable milestone in 2015 with the 
inauguration of its first utility-scale solar PV and wind plants.8  
Azerbaijan commissioned the 20 MW Nakhchivan Solar Power 
Plant at the end of 2015, and Georgia completed its first wind 
plant, the 20.7 MW Kartli Wind Power Plant, in 2016.9 

Several additional utility-scale wind power plants are under 
construction in Azerbaijan, Bosnia and Herzegovina and 
Serbia. Planned improvements in transmission infrastructure 
connecting Armenia and Georgia could improve the conditions 
for more integration of renewable power without grid 
constraints.10 South East Europe has sizable potential for 
renewable power generation, particularly wind and solar PV, 
which can be deployed in a cost-competitive manner already 
today (see Sidebar 1).11
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Source: See endnote 6 for this section.
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Sidebar 1. Cost-competitive Renewable Power Generation in South East Europe
The five countries of South East Europe added an estimated 297.3 MW of renewable power capacity during 2015 and 2016. Only 
158.2 MW of this was from non-hydro sources, despite the region’s potential for solar, wind and biomass-based renewable power. 
Solar PV and wind energy already are viable options in the sub-region, based on a study published by IRENA in January 2017. 

IRENA concludes that South East Europe has vast technical renewable energy potential, equal to 812 MW for the seven countries 
covered in the present report (Albania, Bosnia and Herzegovina, the former Yugoslav Republic of Macedonia, Moldova, Montenegro, 
Serbia, and Ukraine). The analysis reveals that 59.7 GW of this potential could be implemented in a cost-competitive way today under 
a medium cost-of-capital scenario. 

Hydropower, both large and small applications, is one of the most economically viable renewable energy sources. An additional 13.3 
GW can be deployed today, out of a technical potential of 29.1 GW.

Wind energy is the most abundant renewable energy source in the region, with an overall technical potential of 399.6 GW. This 
compares to only 579.2 MW of installed capacity currently in place in the seven countries. An estimated 44.4 GW of the total technical 
potential can be deployed today in a cost-competitive manner. 

For solar, of the 89.7 GW of technical potential, 71 MW could be developed today in a cost-competitive manner under a medium-cost 
scenario. A decline in technology costs as well as satisfactory irradiation levels in the region can help push future deployment. If a 
low-cost scenario (lower by two percentage points) is applied, 4.49 GW can be deployed in a cost-competitive manner. 

Additional cost-competitive opportunities are in biomass. Biomass power generation could offer 2 GW of additional generation 
capacity that can be deployed today in a cost-competitive manner, out of a total technical potential of 20.2 GW. Geothermal potential 
is more limited, at 29 MW, and can be deployed in a cost-effective manner only under the low cost-of-capital scenario.

Source: See endnote 11 for this section.
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FiGURe 3 |  Renewable Power Capacity Additions, by Country, 2015/2016
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FiGURe 4 |  Hydropower Installed Capacity and 2015/2016 Additions, by Country

* Capacity additions are for 2015, the latest data available.
Note: Russian Federation has a separate vertical axes given the size of its generation capacity.
Source: See endnote 12 for this section.
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HYDROPOWER 

Hydropower continues to generate a large share of electricity 
in the region. The Russian Federation added the most new 
installed capacity in 2015, at 540 MW, for a total installed 
capacity of 50.2 GW. Because of the much larger size of the 
country’s power system, these additions were far greater 
than those elsewhere in the region. Georgia, Kyrgyzstan and 
Turkmenistan all witnessed sizable capacity growth by the end 
of 2016 (see Figure 4).12 

Further hydropower development is under way in many 
countries, especially in the small hydro sector. Armenia is 
developing multiple small hydro projects, some of them under 
the Clean Development Mechanism.13 The Georgian Energy 
Development Fund, set up by the government to facilitate 
investment in renewables and to identify potential development 
sites for hydropower, is developing several projects jointly 
funded with private investors.14 Project development has been 
driven not only by internal demand, but also by the prospect of 
electricity exports to Turkey.

Kyrgyzstan is developing some 20 MW of small hydro projects 
under the Small Hydro Power Development initiative, with 
technical assistance from the Global Environment Facility (GEF) 
administered by the United Nations Development Programme 
(UNDP).15 Tajikistan restarted development of its 3,600 MW 
Rogun hydropower plant on the Vaksh River, and the first unit 
is expected to be online in 2018.16 Originally, some 189 plants 
were targeted to be built by 2020, but due to the success of the 
programme, some 300 plants were added by the end of 2013, 
when the country’s small hydro capacity reached 132 MW. The 
government envisages up to 3 GW of small hydro capacity to be 
added over time, especially in remote areas.17

Pumped hydropower storage plants can add flexibility to power 
systems and provide regulation services. Pumped hydro plants 
in the region total 3.4 GW of installed capacity and are located 
in the Russian Federation, Bosnia and Herzegovina, Serbia and 
Ukraine. The Russian Federation and Ukraine both increased 
their pumped storage capacity in 2016. Pumped hydro plays 
a crucial role in safely integrating variable renewable energy 
sources such as wind and solar PV into grids (see Sidebar 11).
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GEOTHERMAL  
Geothermal energy continued its steady development, receiving 
increased attention from international developers. During 
2015-2016, the region added 8.5 MW of geothermal power 
capacity, for a total installed capacity of 86.5 MW. No additional 
plants were commissioned in Armenia, which continues to 
explore high-enthalpy geothermal resources with support from 
the World Bank. If the geothermal resource at Karkar field in 
Armenia’s Sjunik region is confirmed, a geothermal plant of 
approximately 28 MW could be built.18

The region’s geothermal energy potential is characterised by a 
relatively low-enthalpy resource base that is more appropriate 
for non-power applications.19 Although there is increasing 
interest in exploring the geothermal resources in the region, 
future development is uncertain. Challenges such as high 
project development risk due to uncertainty of the geothermal 
resource in the early stages of a project have created 
unfavourable conditions for geothermal power development 
across the region (see Sidebar 2).20

Sidebar 2. Geothermal Development for Electricity and Direct Use

Geothermal energy can provide power and heat generation in a cost-effective manner. Geothermal resources have been 
explored and harnessed in the region for more than 60 years. However, the potential remains underdeveloped. 

Studies suggest that significant geothermal resources exist in the Russian Federation, including in the central region, the 
Northern Caucasus, Dagestan and Siberia. In South East Europe, the geothermal energy potential is characterised mainly by 
low-enthalpy resources. In the seven countries covered in this report, the 29 MW of estimated potential can be deployed in a 
cost-effective manner only under a low cost-of-capital scenario. Outside of these countries, however, Romania and to a lesser 
extent Croatia, Bulgaria and Slovenia, have the estimated potential to develop up to 473 MW with binary plants, of which 31 
MW is planned to be developed by 2020. 

High-enthalpy geothermal resources can generate baseload power from indigenous resources, contributing to a country’s 
energy security. In view of this benefit, countries are showing increasing interest in geothermal energy. 

Armenia, with an estimated potential of around 150 MW, is committed to developing its high-enthalpy geothermal resourc-
es. The most promising sites include Karkar, Jermaghbyur and Grizor. The World Bank is supporting Armenia to undertake 
exploratory drilling in Karkar, where, if resources are confirmed, an estimated 28 MW of geothermal power potentially could 
be constructed at the site. 

The Russian Federation harnesses its geothermal resources mostly for electricity generation and is the regional leader, with 
82 MW of capacity operating successfully. The oldest power plant, Pauzhetskaya, dates to 1966. The country is interested in 
further harnessing its widely available low-temperature resources (in Krasnodar Krai and in the Kaliningrad and Kamchatka 
regions) for district heating, heat pumps and industrial processes. 

Medium- to low-enthalpy geothermal resources also offer opportunities for direct heat applications such as heat pumps, 
space heating, industrial processes, greenhouse heating, drying, space cooling, snow melting, bathing and swimming, among 
others.

Serbia uses its geothermal resources for balneology, swimming pools, space heating, pig and poultry farms, and industrial 
processes. However, the country has a promising potential yet to be harnessed in areas such as Bogatic, Mataruska Banja and 
Vrbas for applications beyond balneology. Serbia is exploring opportunities for geothermal power, and in 2015 it established 
a co-operation agreement with Chinese and Icelandic partners that aims to develop production fields in the country’s north.

Albania, Belarus, Bosnia and Herzegovina, Georgia and Ukraine are endowed with a large number of low-enthalpy sites, 
which have been used for balneology and heat pumps for heating and cooling.

Despite these vast resources, challenges lie ahead for further scaling up geothermal energy in the region. Barriers to devel-
opment include financial (high development risk), regulatory (lack of policies that minimise barriers for development, as well 
as complicated procedures) and institutional (lack of reliable data). Moreover, exploring underground resources can be par-
ticularly sensitive in countries that have a history of oil and gas production and where access to reliable geothermal resource 
assessments is limited. 

Source: See endnote 20 for this section.
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Solar PV continued to grow in the region. In 2015 and 2016 the 
installed capacity increased by 268.5 MW, bringing the total 
regional capacity to 1.2 GW (see Figure 5).21 This growth is based 
on capacity additions in the Russian Federation (104.8 MW),  

 
 
Ukraine (62 MW), Kazakhstan (52.3 MW) and Azerbaijan (27.1 
MW), as well as in Belarus, Bosnia and Herzegovina, the former 
Yugoslav Republic of Macedonia, Moldova and Serbia (41.1 MW 
combined).
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FiGURe 5 |  Solar PV Installed Capacity and 2015/2016 Additions, by Country

* Capacity additions are for 2015, the latest data available.
Note: Ukraine has a separate vertical axes given the size of its generation capacity.
Source: See endnote 21 for this section.
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Several countries are adding new utility-scale solar PV plants. 
Ukraine, the largest solar market in the region, commissioned 
37 MW of new capacity in the first half of 2016 to reach a total 
installed capacity of at least 881 MW by year’s end, with several 
more projects in the pipeline.22 The country’s cumulative solar 
installed capacity has almost doubled since 2012 thanks to 
the feed-in tariff programme. Ukraine could be positioned to 
surpass 1 GW of installed solar PV capacity by the end of 2017.23

 
The Russian Federation has ambitious plans to develop its solar 
PV market and aims to add 1.5 GW of capacity by 2021.24 In 
2015 the country experienced the highest annual growth in 
solar PV in the region, adding at least 104 MW, and projects 
in the pipeline are expected to reach a total capacity of some 
800 MW.25

  
Kazakhstan experienced the second largest growth in solar PV 
installed capacity, adding the 50 MW Burnoye Solar 1 plant for 
a total of 57 MW of capacity by the end of 2015.26 Burnoye Solar 
1, the country’s first utility-scale solar plant, was co-financed 
by the EBRD and the Clean Technology Fund.27 The EBRD 

recognised the plant as “Sustainable Energy Project of the Year” 
at its annual Sustainability Awards.28 Other solar PV projects 
in the pipeline include a second phase of the Burnoye plant in 
southern Kazakhstan.29

In Azerbaijan, the 20 MW Nakhchivan Solar Power Plant was 
completed at the end of 2015. Located near Khal-khal village in 
Babek district, the plant was implemented under an agreement 
between the State Energy Agency of Nakhchivan Autonomous 
Republic and the Belgian Soltech Company.30

Uzbekistan continued to develop the 100 MW solar PV plant 
in the Samarkand area, financed by a loan from the ADB and 
the Uzbek Fund for Reconstruction and Development (see 
Sidebar 3).31 Three solar PV plants (100 MW each) remain in 
the pipeline, as well as two concentrating solar thermal power 
(CSP) projects: one 10 MW plant and one 130 MW hybrid fossil-
solar plant, which is an integrated solar combined-cycle (ISCC) 
plant with 30 MW of solar capacity.32 

Sidebar 3. Uzbekistan’s Solar Opportunities

Solar energy is Uzbekistan’s most promising renewable energy resource, and the country aims to become the region’s knowl-
edge hub for solar technologies. The history of solar energy in Uzbekistan dates back to the Soviet era, when the country was 
selected to conduct research on CSP based on its abundant solar irradiance. Solar experimentation has been ongoing since 
1925 with actinometrical measurements at the Uzbek Hydro Meteorological Institute, and a 1 MW solar furnace was operat-
ing in the country as early as 1987 under the Uzbekistan Academy of Science. Consequently, Uzbekistan has a good technical 
capacity and knowledge of CSP, solar materials and PV technology. It also boasts an incipient solar component industry. 

Solar energy has the potential to bring numerous benefits to the country, most importantly improved energy security given 
that Uzbekistan is heavily dependent on oil and gas imports from the Russian Federation. Solar generation also can help re-
duce greenhouse gas emissions in Uzbekistan, which is one of the most energy- and carbon-intensive countries in the region. 

Despite assets including a vast resource potential, plentiful land to develop solar energy, and local experts, barriers to solar 
development persist, including the lack of a policy and regulatory framework and insufficient reliable data on solar irradiance. 
The ADB has provided technical assistance to Uzbekistan to create an enabling environment for solar development, to under-
take resource assessments, and to prepare utility-scale projects. Among the efforts to facilitate the creation of a solar market 
in the country was the establishment of the International Solar Energy Institute, a research centre that aims to bring technol-
ogy innovation, transfer technology and stimulate solar use, with the vision of transforming Uzbekistan into an international 
knowledge hub and solar technology exporter.

Uzbekistan’s solar market began to materialise in 2014 with the commissioning of the first solar power project, a 130 kilowatt 
(kW) solar PV installation in Namangan province. The country is rapidly consolidating its solar PV market, and to date its total 
pipeline of solar PV projects includes 300 MW of installed capacity and an estimated investment of nearly USD 700 million. The 
first utility-scale solar PV project is expected to be the 100 MW plant in Samarkand, which secured a USD 110 million loan from 
the ADB in 2013 as well as support from Uzbekistan’s Fund for Reconstruction and Development (UFRD) and Uzbekenergo. 
The project developer is China Singyes Solar Technologies Holdings, which won an engineering, procurement, and construc-
tion contract on behalf of Uzbekenergo via a tender. Two more projects are on the way in the Namangan and Surkhandarya 
regions, financed by the ADB and UFRD and with an estimated combined cost of USD 420 million. 

The government plans to further develop its installed capacity with three additional solar PV projects in the preparation stage: 
100 MW in Kashkadarya, 130 MW in Navoi and 10 MW in Tashkent. Uzbekistan is actively working to become the region’s solar 
energy knowledge and technology hub.

Source: See endnote 31 for this section.
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Kazakhstan and Uzbekistan continue to engage in domestic 
solar PV module production, supported by special premiums 
for solar projects built with local equipment. The Decree of 
the Government of the Republic of Kazakhstan No. 644, dated 
12 June 2014, and the feed-in tariff premium for using local 
equipment outline the details of the localisation requirements.33 

Kazakhstan produces silicon PV modules manufactured by 
the company Astana Solar in a production plant with a design 
capacity of 50 MW, expandable up to 100 MW. The plant 
employs more than 200 professionals and is equipped with 
European automated equipment; the resulting modules meet 
European quality norms and certification.34

In Uzbekistan, several joint ventures were established recently 
to manufacture silicon PV panels. For example, the company 
Uzeltechsanoat plans to develop solar PV power plants with a 
capacity of up to 500 kW in Navoi province, relaying largely on 
its own technology for the production of PV equipment.35 About 
30 local companies are engaged in manufacturing, assembling, 
installing and providing after-sale servicing of renewable 
equipment/systems, and this sector is growing constantly.36

Turkmenistan continues to develop experimental solar 
prototypes at the Solar Energy Research Institute under 
the Academy of Science.37 In 2015, the Ministry of Industry 
announced that it was soliciting commercial proposals for the 
creation of a joint venture for the production of solar panels, 
although no results have been reported to date.38 

WIND ENERGY 

Sizable wind resource potential is present across the region, 
with the largest resources in Kazakhstan, the Russian 
Federation and Ukraine. Uzbekistan is working to identify its 
wind potential.39 The region’s wind sector added an estimated 
212 MW over the 2015-2016 period, for a total installed capacity 
of 906 MW.40 Kazakhstan led in new capacity installations, 
followed by the Russian Federation, Belarus, Ukraine and 
Serbia (see Figure 6).41 No off-grid wind energy developments 
have been reported to date in the region, although Azerbaijan 
has expressed interested in transforming its existing offshore 
oil platforms into offshore wind; a project off the coast of 
Pirallahi Island is expected to be the first wind farm built in an 
offshore oil production area.42

FiGURe 6 |  Wind Power Installed Capacity and 2015/2016 Additions, by Country
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Kazakhstan continues to tap into its vast wind potential. In 2015, 
it commissioned its first utility-scale wind farm, a 45 MW facility 
in the Akmola region financed by the Eurasian Development 
Bank.43 The country’s wind power market is expected to grow 
rapidly in the next 10 years, with several fully permitted projects 
ready to be built and others in different stages of the permitting 
process.44 Local manufacturing capabilities are growing as well, 
and in 2016 the Almaty-based company Tree Energy launched 
a challenge to produce wind generators and water power 
stations using 90% of components made in Kazakhstan.45

In Serbia, a dozen utility-scale wind projects are under 
development, for a cumulative capacity of at least 400 MW. The 
most advanced projects are Cibuk 1 Dolovo wind park (158 MW), 
Plandiste wind park (102 MW), Kovacica wind park (95 MW) and 
Alibunar wind park (42 MW), plus several smaller projects of up 
to 10 MW each. All of the projects are fully permitted and ready 
for the start of construction as soon as the government enacts 
a power purchase agreement (PPA).46

Ukraine added 28.3 MW of new wind power capacity in 2015-
2016, for a total of 525.6 MW.47 As of 1 October 2016, 10 wind 
generators were selling electricity based on the country’s 
feed-in tariff, called “the green tariff”.48 The growth of the 
wind industry might be impacted by recent changes to the FIT 
(including the return of a premium for local content), hampering 
the investment climate in the country.

Bosnia and Herzegovina expects its first utility-scale wind power 
plant to be commissioned in 2017. At least three plants are in 
the development phase, with permits secured and loans from 
Germany’s development bank KfW.49 The state-owned utility 
Elektroprivreda (ERS) from Trebinje has a 50-year concession 
to build and operate the 48 MW Hrgud wind farm in Berkovići 
municipality.50 The other two wind farms, Mesihovina and 
Podveležje, received KfW loans of USD 77.2 million and USD 
69.7 million, respectively.51

In Azerbaijan, wind development continues including the 80 MW 
Absheron project, the 50 MW Yeni Yashma Wind Farm and the 
52.8 MW Shurabad project.52 In Montenegro, development of the 
Krnovo and Mozura wind farms continues.53 The 72 MW Krnovo 
project, valued at around USD 128.6 million, started construction 
in summer 2015; it is implemented by Austria’s Krnovo Ivica 
Consulting and France’s Akuo Energy and is financed by the 
EBRD, KfW and Proparco.54

Several projects are planned in the Russian Federation, including 
a 51 MW wind park being developed in Kalmykia and a USD 
139.4 million offshore wind park planned in the White Sea area 
off the coast of Karelia.55 Local authorities and private investors 
also plan to invest up to USD 894 million in eight wind farms in 
the Yeisk, Temryuk, Shcherbinovsky and Kanev districts of the 

southwest Krasnodar region.56 Additionally, Chinese turbine 
manufacturer Dongfang signed an agreement in 2016 with the 
local government of Ulyanovsk and the Ulanotech research 
centre to build a blade production facility in southwest Russia.57

Belarus added 45.5 MW of wind power capacity in 2015-2016, 
including its largest wind farm of 7.5 MW (see Sidebar 4).58

Sidebar 4. Wind Power Development in 
Belarus

The hilly landscape of Belarus – especially in Minsk in the 
west and in the cities of Vitebsk and Polotsk – makes the 
country suitable for wind energy development. Wind re-
sources benefit from feed-in tariffs under the Presiden-
tial Decree on the Use of Renewable Energy. They also 
are supported through the State Programme on Energy 
Efficiency for 2015-2020 and the Comprehensive Devel-
opment Plan for the Electricity Sector to 2025. 

However, the country’s wind energy potential is un-
known. In October 2016, the Ministry of Natural Re-
sources and Environmental Protection held an open 
bidding process to execute the undertaking of a wind 
resource measurement project. The government also is 
working to remove barriers to wind power development 
and to assist in the development (permitting, financing 
and construction) of sites for a new 25 MW wind plant. 
These actions are expected to pave the way for future 
development of wind turbines by private companies.

Wind resource development is supported by the donor 
community. Since 2014, Belarus has hosted the technical 
assistance project “Removing Barriers to Wind Power De-
velopment”, funded by UNDP/GEF. The project proposes 
establishing a financially viable private company to fa-
cilitate investment in wind energy in Belarus. It aims to 
provide first-loss capital and to establish market-based 
empirical precedents. 

Because of these efforts, Belarus is emerging as a wind 
energy market in Eastern Europe. The installed capac-
ity currently comprises just over 60 wind power plants 
with a total capacity of about 70.4 MW. The largest wind 
plant, a 7.5 MW plant in Navahrudak district, started op-
erating in 2016. The country is expected to commission a 
2.5 MW wind farm in 2017 to be built by FWT, a German 
manufacturer of wind turbines. 

Source: See endnote 58 for this section.
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BIOENERGY (BIO-POWER)

Bioenergy draws on a wide range of potential feedstock 
materials, including forestry and agricultural residues, wastes 
of many sorts, and material grown specifically for energy 
purposes. The raw materials can be converted to electricity or 
heat for use in buildings and industry, or into gaseous or liquid 
fuels that can be used in transport, for example. In 2015-2016 
the region added 42 MW of solid biomass and 18 MW of biogas 
power generation capacity, for a total installed bioenergy 
electricity production capacity of 1.56 GW for solid biomass and 
64 MW for biogas.

South East Europe, Eastern Europe and the Russian Federation 
have large biomass resources that are only partially exploited. 
Bioenergy production remains nascent in the region. Wood 
chips or pellets are produced in South East Europe for export to 
fuel several combined heat and power (CHP) plants in Belarus, 
the Russian Federation and Ukraine.59 Azerbaijan is preparing 
a 18.2 MW bioenergy project with support from the ADB in 
the Oguz, Samukh and Agcjabady regions.60 Belarus annually 
produces about 200,000 tonnes of fuel briquettes of sawdust, 
flax shive and other wood residues as well as wood pellets 
made from wood residues for export.61

HEATING AND COOLING SECTOR

The growth of renewables in the heating and cooling sector 
remained nascent during 2015-2016i. The region has good 
potential for using solar, geothermal and biomass for 
renewable heating and cooling. Solar water heating continues 
to grow in several countries (see Figure 7).62 

Albania is the most developed market for solar water heating 
in the region. The government, with support from UNDP/GEF, 
is working to replace electric boilers with solar water heaters by 
securing an enabling policy framework, increased awareness 
and advocacy, a suitable financing mechanism and a supply of 
reliable technology (e.g., through labelling and quality control).63

In Armenia, solar water heating capacity continued to grow 
thanks to funding programmes such as the soft loans of the 
commercial banks of Armenia and Germany’s KfW development 
bank. Additionally, at least 7 hotels, 4 catering businesses and 
more than 20 service companies have benefited from the 
Green Leasing programme to fund solar thermal systems for 
small and medium-sized enterprises.64

The region has vast bioenergy resources that could be used 
for bio-heat for buildings and industrial processes. Eastern 
European countries have seen progress in the use of biomass 
for district heating.

Belarus continues to have the most developed bio-heat sector, 

with 7 solid biomass-based and 16 biogas-based CHP plants 
feeding district heating networks, as well as more than 3,000 
biomass-based boilers for heating public buildings and houses 
in rural areas.65 Belarus' example is replicable in countries with 
existing and functioning district heating networks, as these can 
be converted to be fuelled by solid biomass or biogas where 
local supply is available. Individual heating systems also can 
take advantage of local biomass resources.

Moldova continued to promote renewable heating systems 
through the Moldova Energy and Biomass Project funded by 
the EU. The programme supplies municipal institutions with 
biomass heating systems (burning mainly biomass briquettes 
and pellets from agricultural waste).66 The government and 
the Japanese International Cooperation Agency are installing 
biomass heating systems in schools and kindergartens using 
agricultural by-products and residuals (such as straw, sunflower 
and maize stalks) as well as orchard and vineyard residuals.67 

Montenegro is implementing the Energy Wood project – which 
provides soft loans for heating systems fuelled by modern 
biomass, such as wood pellets or briquettes – with support 
from Luxembourg’s Agency for Development Cooperation.68 

In Bosnia and Herzegovina, a co-financing agreement for a new 
biomass heating system was signed by the Czech Development 

i Data for the heating and cooling sector as well as for the transport sector are limited.
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Agency. The project covers heaters, external piping and an 
integrated heating control system for the Cantonal Hospital 
in Bihać. The hospital will be funded by the Agency, through a 
UNDP-managed project, for more than USD 821,777, and the 
regional government will contribute USD 537,316 for a new 
facility to host the heating system. The new heating system will 
allow energy savings of up to 50%, which will be redirected to 
other health services for regional residents.

Geothermal energy has the potential to be used in direct heat 
applications using low- to medium-temperature resources 
(see Sidebar 2). Geothermal direct use in the region totalled an 
estimated 561 MWth in 2015 (see Figure 8).69 

FiGURe 8 |  Geothermal Heat Installed Capacity and 2015 Additions, by Country
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TRANSPORT SECTOR

Renewable energy can be used in the transport sector to 
replace fossil fuels with liquid or gaseous biofuels, and to power 
electric vehicles. Countries in the region continued to harness 
renewable energy in transport. Belarus has a reported liquid 
biofuels production capacity of  50 million litres of biodiesel 
per year, the former Yugoslav Republic of Macedonia has a 
production capacity of 30,000 tonnes of biodiesel per year, 
and Ukraine has a production capacity of 500,000 tonnes of 
biodiesel and 131,000 tonnes of ethanol per year.70 

Biodiesel production in the former Yugoslav Republic of 
Macedonia started in 2007 and is based on rapeseed (canola).71  
The production is used for the sale of a B6 blend with diesel 
as well as for pure B100 biodiesel.72 Two additional biodiesel 
refineries have been announced for the country, one of which 

will use sunflower and soya as feedstock and is expected to 
produce 13,000 tonnes of biodiesel per year.

Electric mobility promotion programmes also are emerging in 
the region. In Ukraine, electric vehicles are developing rapidly. 
At least 1,700 electric vehicles were operational in 2016, and 
this number is expected to increase to 7,000 by the end of 
2017.73 In Georgia, Tbilisi City Hall opened two electric vehicle 
charging stations, and the number of stations is expected to 
reach 100 by 2018. Currently, some 50 electric vehicles are 
being driven in the country.74 Belarus started a pilot production 
of electric buses in 2016. The country expects to reach 30,000 
electric vehicles by 2025.75 With this target in mind, 20 charging 
stations are planned to be put into operation every year.

Sidebar 5 showcases the example of Kazakhstan, which is 
leading the “green” agenda in Central Asia.76
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Sidebar 5. Kazakhstan Leading the Green Agenda in Central Asia

Kazakhstan plans to obtain 50% of its total energy consumption from alternative and renewable energy sources by 2050. 
Currently the renewable share in TFEC is 1.4%. The target is part of the country’s 2050 strategy, centred on the principles of 
a green economy. Kazakhstan is positioning itself as a leader of the green agenda in Central Asia. In 2017 it will be the first 
Central Asian country to host EXPO, which will be dedicated to the topic “Energy of the Future”. 

In 2016, Kazakhstan reported a 0.9% share of renewable energy in TPES and a total installed renewable energy capacity of 
2,855 MW, including 2,688 MW of large-scale hydropower, 98.52 MW of wind and 57.3 MW of solar PV. 

That year, the country took additional steps to amend its legislation on renewable energy through the law on “amendments 
and additions to some legislative acts of Kazakhstan on the transition of the Republic of Kazakhstan to the green economy” 
and the law on “supporting the use of renewable sources of energy“. The changes, which aim to facilitate the development of 
a renewable energy market in the country, include:

• annual indexation of approved fixed tariffs for renewable power generation,
• creation of a reserve fund to cover cash deficiencies of the financial settlement centre responsible for the centralised 

purchase and sale of energy generated by designated renewable energy facilities,
• extension of the deadline for concluding a sale and purchase agreement with the financial settlement centre to 60 days, 

and
• changes to the agreement on connection of renewable energy facilities to the power grid and to the obligations of re-

newable energy producers.

Kazakhstan has intermediate targets to 2050, aiming for a 3% share of renewable energy in TFEC by 2020 and a 10% share 
by 2030. By the end of 2020, Kazakhstan plans to introduce some 52 renewable power facilities with a total installed capacity 
of 2 GW (22 wind plants for a total of 957 MW, 18 solar plants for a total of 750 MW and 13 hydroelectric plants for a total of 
268 MW). The targets were approved in 2016 through two legislative acts: the “Order of the Republic of Kazakhstan Minister 
of Energy on November 7, 2016 № 478 on approval of the targets for renewable energy sector” and the “Order of the Republic 
of Kazakhstan Minister of Energy of December 21, 2016 №544 on approval of maximum allowable power facilities renewable 
energy sources in the zones (areas) of the unified power system of the Republic of Kazakhstan for 2017”.

Source: See endnote 76 for this section.
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DISTRIBUTED RENEWABLE  
ENERGY AND ENERGY ACCESS03

Access to affordable, reliable and sustainable energy, especially 
for low-income and rural populations, remains a challenge 
for the region despite its endowment in energy sources. The 
quality and reliability of the electricity supply is problematic in 
several countries. Access to a sustainable and affordable heat 
supply is challenging in those countries that have a cold climate 
and long heating seasons that span from one-third to one-half 
of the year. 

Access to clean fuels and technologies for household heating, 
lighting and cooking remains an issue for more than 17 
million of the region’s inhabitants, and many rural populations 
continue to exhibit a high dependence on solid fuels (exceeding 
60% in four countries) for residential heating and cooking, as 
non-solid fuels are difficult to source. National governments 
and international donors continue to promote renewable 
energy solutions through initiatives to improve the quality of 
energy access. Moving from donor-funded pilot projects to 
widespread adoption of renewable energy for improved quality 
of energy access across the region remains challenging. 

TRENDS AND CURRENT SITUATION 
OF ENERGY ACCESS

Access to energy is a multi-dimensional issue, involving many 
variables. In many parts of the world, physical availability (of fuel, 
or connection to a distribution system for gas, heat or power) is 
a fundamental concern. Issues such as affordability, reliability 
and sustainability of energy and its sources are especially 
relevant in developing societies and emerging economies. The 
UN’s Sustainable Development Goal 7 provides for access to 
affordable, reliable, sustainable and modern energy for all.  

The multi-dimensional character of energy access requires 
methodologically suitable measurement and reporting tools 
that move beyond the binary dimension (“having electricity or 
not having electricity”) and that adopt a multi-tier approach 
to measuring energy access.1 Multi-tier approaches measure 
energy access as a continuum of improvement, based on 
the performance of the energy supply. This methodological 
approach is particularly suitable in assessing the situation 
across South East and Eastern Europe, the Caucasus, Central 
Asia and the Russian Federation, where electrification rates are 
above the global average but where a multi-tiered approach 
shows that many challenges remain. 

Two dimensions of energy access emerge as having particular 
importance in the region: 1) the expansion of infrastructure 
to provide service to areas with poor access, and 2) upgrading 
or replacing infrastructure to improve access to areas 
already served. Despite the importance of both issues, the 
second (improving infrastructure to existing connections) is 
a larger task in the region, where the number of non-served 
communities is below the global average but where the quality 
of supply remains a major issue.2 

From a global perspective, the region over-performs in terms 
of electricity access. Whereas 1.2 billion people worldwide 
lack access to electricity networks, 15 of the 17 countries in 
the region reported a 100% electrification rate, and the 2 
remaining countries had rates higher than 99% in 2014 (see 
Figure 9).3 The electricity access situation in the region is a 
notable improvement over 1990, when 12 countries reported 
access rates of between 90% and 100%.4 Albania, Belarus, 
Montenegro, the Russian Federation and Serbia have reported 
100% electrification rates since 1990. 

Kyrgyzstan and Tajikistan both reported a 100% electrification 
rate in 2012, suggesting that their electrification situation 
may have deteriorated since that year. In 2014, Tajikistan’s 
electrification rate was 99.1%, with the remaining 0.9% (or 
almost 75,000 people) living mainly in rural areas. Kyrgyzstan’s 
electrification rate was 99.8%, with more than 11,000 people 
lacking access to electricity.5

A discrepancy remains between reported rates and the 
situation on the ground, where a small number of remote 
settlements and rural communities continues to lack access to 
electricity (see Sidebar 6).6
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FiGURe 9 | Access to Electricity, by Country, 1990-2014

Sidebar 6. Communities Without Electricity Access

The World Bank’s World Development Indicators report that in 15 of the 17 countries in the region, 100% of the population 
had access to electricity in 2014, while the remaining two countries (Kyrgyzstan and Tajikistan) had electrification rates higher 
than 99%. However, information gathering indicates that several communities across five countries, particularly in rural or 
remote areas, still lack access to electricity.

In Bosnia and Herzegovina, problems with electrification remain, and despite efforts by international donors to establish 
pilot projects and develop innovative solutions, widespread adoption was still lacking as of December 2016. Beyond physical 
grid access, barriers involve prohibitive grid connection costs and slow administrative approval of new connections for dis-
placed families that have returned, particularly in Kraiina and Eastern Bosnia. The homes of at least 1,765 returnees across 
the country have been identified as in need of connection to the grid, and a political initiative of September 2016 undertook 
to resolve the issue within six months.

In Georgia, electrification efforts have been completed with the exception of around 130 settlements in rural areas and 
mountain regions. These settlements are mostly seasonal residences occupied only during the summer. Electrification of the 
off-grid villages was completed based on government efforts during 2012-2016.  As many as 29 villages that were without 
electricity for more than 25 years now have access and are connected to the national grid. Since mid-2015 several projects 
have been implemented, including a 100 kW micro-hydropower plant, Mutso HPP, built to bring electricity to the high moun-
tain village of Mutso. Rehabilitation of the Shatili micro power plant, which operates as a stand-alone system, increased its 
capacity to 600 kW. 
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In Kyrgyzstan, about 20 settlements are not provided with electricity in the Batken region on the border with Uzbekistan and 
Tajikistan. Electricity traditionally was supplied from a power plant located outside of Kyrgyzstan, but supplies were ceased in 
2013. The Islamic Development Bank continues to provide funding for projects through 2017 that will improve electricity sup-
ply in the region. Sourcing surplus power from Tajikistan (which neighbours the Batken region) during the summer months 
also has been under way. The State Committee for Industry, Energy and Mining of Kyrgyzstan subcontracted a private com-
pany to execute works to improve transmission networks in the region in 2016.

Tajikistan is focused on utilising its significant hydropower potential and its even distribution of rivers throughout the coun-
try to create distributed small hydro solutions to provide electricity access for the approximately 10% of the population that 
lives in remote, mountainous regions. The country’s Long-term Programme for  Building  Small  Hydropower  Plants  2009-
2020  foresees  construction  of  190 small  hydro  plants  with  a  total capacity  of  100 MW, with run-of-the-river solutions 
being the preferred approach for remote, sparsely inhabited regions.

Uzbekistan has about 1,500 communities without connection to the centralised electricity supply. In these remote settle-
ments, seasonal dwellings and farms, installing solar home systems has become the preferred solution. The Ministry of 
Agriculture and Water Resources is promoting installation  of mini and micro hydropower stations to address local electricity 
needs. 

Source: See endnote 6 for this section.

A major electricity access issue in parts of the region remains 
the quality of electricity supply, particularly in terms of reliability, 
affordability and sustainability. Despite physical connection to 
the grid, the quality of supply in certain cases is unreliable, 
especially during periods of high demand. Power outages 
still occur in several countries, especially in the Caucasus 
and Central Asia, where the energy infrastructure is poorly 
maintained and ageing. This is an issue for both residential 
and commercial electricity use.7 Rolling blackouts during 
winter are a fact of life in Tajikistan (see Sidebar 7), Uzbekistan 
and Kyrgyzstan, although in the latter case recent and timely 
infrastructure works during summer 2016 reportedly resulted 
in a 10% reduction of outages that winter.8 The outages are 
attributable mainly to an inflexible electricity generation 
mix with high reliance on seasonal patterns combined with 
increased electricity demand for heat during winter. 

Beyond electricity, the region is challenged on other dimensions 
of energy access. The dichotomy between rural and urban 
areas is pronounced: populations in many urban areas, despite 
having physical access to various energy sources, face issues 
with affordability of energy, reflected in high rates of energy 
poverty (see Table 5). In rural areas, the problems relate to the 
quality of supply and health issues because households lack 
widespread access to clean fuels and technologies (CFTs) for 
heating and cooking (see Table 5).

Access to CFTs at the household level for cooking, heating 
and lighting is one of the most significant indicators affecting 

energy access, and both aspects (the fuel and the technology 
used) must be tracked and reviewed to adequately protect 
public health.9 In monitoring progress towards SDG 7, the Inter-
Agency Expert Group on SDG Indicators uses the new indicator 
“Percent of population with primary reliance on clean fuels and 
technologies at the household level” in place of non-solid fuel 
usage.10 The new indicator includes kerosene in the polluting 
fuels and tracks the use of inefficient technology to better 
reflect residential energy reliance. Polluting fuels (especially 
unprocessed coal and kerosene) and obsolete technologies for 
cooking, cleaning and lighting continue to play an important 
role in many countries of the region. 

More than 17 million people across the region, or approximately 
6% of the total population, still rely on polluting and health-
damaging fuels and technologies to meet their cooking, 
heating and lighting needs (see Table 5).11 In eight countries, 
access to CFTs is available to less than 90% of the population 
(see Figure 10), and in two of them (Bosnia and Herzegovina 
and Georgia) the share is below 60%. Closely related, Georgia 
shows evidence of an alarmingly high mortality rate attributed 
to air pollution (the world’s highest, with close to 300 deaths 
per 100,000 people).12 From a population standpoint, in eight 
countries more than 1 million people lack CFT access, and in 
four of them (Bosnia and Herzegovina, Serbia, Tajikistan and 
Uzbekistan) the figure exceeds 2 million.
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Albania 67 1.33 952,630 46% 2.6%

Armenia 100 0.30 865 35% 0.1%

Azerbaijan 97 1.79 292,061 21% 0.1%

Belarus 100 0.14 1,811 6% 0.1%

Bosnia and Herzegovina 40 -0.85 2,299,720 29% 0.3%

Georgia 55 0.22 1,677,968 39% 0.5%

Kazakhstan 92 0.59 1,409,585 27% 0.4%

Kyrgyzstan 76 1.06 1,376,130 25% 2.3%

FYR of Macedonia 61 0.07 799,152 N/A 1.2%

Sidebar 7. Quality of Electricity Supply in Tajikistan

An estimated 70% of Tajikistan’s population suffers from frequent power outages, particularly during the winter when the 
demand for electricity for heating is high and hydropower generation (the country’s main electricity source) is low due to 
reduced water flows. Apart from detrimental effects on the commercial sector, the lack of supply heavily affects social and 
welfare services, in addition to schools and hospitals. 

The energy supply deficit affects rural populations in particular. In winter, 70% of the population living in rural areas has 
about three hours of electricity supply per day. Rural households struggle to meet their heating needs and rely increasingly 
on solid fuels for heat, as electricity is not readily available. Rural households also report cutting back on food expenditure to 
supplement their heating budget. Vulnerable social groups (pensioners, single mothers, people with disabilities, households 
with many children) are particularly affected.

In urban areas outside the capital city of Dushanbe the problem is still pronounced, with many of the poorest households 
spending a large share of their budget on electricity for heat despite the low tariffs. The monthly electricity consumption of 
the Tajik population in cities other than Dushanbe is only half that of the population of the capital, and rural areas consume 
75% less electricity than the population living in the capital.

The government recognises this problem, and the planned National Development Strategy of Tajikistan for 2016-2030 fore-
sees tripling the country’s electricity generation (from 17 TWh to 45 TWh annually) to address the electricity deficit. Develop-
ment donors also are cognisant of the issue and are actively increasing their efforts to address the electricity supply crisis, 
focusing on sectoral reforms (for example, ADB’s contribution towards unbundling and the adoption of a new tariff-setting 
methodology) as well as infrastructure and power plant modernisation projects (for example, Phase II of the Qairokkum Hy-
dro Power Plant Climate Resilience Upgrade, initiated in April 2016). The commencement of works on the 3,600 MW Rogun 
Hydro Power Plant in November 2016 also was foreseen to greatly increase Tajikistan’s electricity production.

In addressing this supply crisis, renewable energy sources can provide a valuable alternative. Small hydropower is a priority, 
and a number of small hydro projects are in the pre-development stage, according to the national “Program for renewable 
energy and construction of small hydroelectric power plants for the period 2016-2020”. Several wind power projects are in 
the data collection phase. Solar is also an option, with a potential of 25 TWh per year, especially in mountainous regions with 
high irradiation. 

Distributed generation can be crucial for the country, given its mountainous terrain. About 75% of the Tajik population lives 
in rural areas, and 93% of the country is covered by mountains. This makes physical grid access problematic and expensive 
and grid losses significant, and international donors are providing financing to alleviate the country’s energy supply issues.

Source: See endnote 8 for this section.

TABle 5 |  Overview of the Quality of Energy Access, by Country
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Moldova 93 0.74 231,832 52% 0.2%

Montenegro 74 0.65 160,689 35% 0.8%

Russian Federation 100 0.13 27,621 29% 0.2%

Serbia 71 0.52 2,053,697 49% 0.3%

Tajikistan 72 0.63 2,348,856 60% 4.4%

Turkmenistan 100 0.00 531 N/A N/A

Ukraine 98 0.51 1,121,736 15% 0.2%

Uzbekistan 90 0.66 2,991,001 N/A 2.2%

Notes: The CFT indicator tracks the percentage of population with primary reliance on clean (i.e., excluding unprocessed coal and kerosene) fuels and technologies at the 
household level for cooking, lighting and heating. Data are tracked by the World Health Organization in partnership with UN Energy and the SEforALL Global Tracking Frame-
work Consortium. N/A indicates that the data were not available at the time of publication. 
1 Energy poverty rate is the share of households spending more than 10% of their budgets on energy. 
2 Data for the Russian Federation are from 2012. 
Source: See endnote 11 for this section.

Access to CFT use is growing in the region, as evidenced by 
the annualised growth rates for the share of the population 
using CFTs for the period 2012-2014 (see Figure 10).13 All but 
one of the countries reported slow but steady increases in CFT 

growth, with Albania, Azerbaijan and Kyrgyzstan leading with 
more than 1% growth for the reference period. Only Bosnia 
and Herzegovina exhibited negative growth, regressing further 
in its use of polluting fuels and technologies for household use. 
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The use of solid fuels for cooking and heating in rural areas (see 
Sidebar 8) is important.14 A variety of factors explain the high 
level of solid fuel use, including in particular the limited access 
and affordability of other energy sources for cooking (such 
as electricity and gas).15 Widespread availability of fuel wood 

(obtained cheaply through social assistance programmes, such 
as those in Georgia, or through illegal logging, as is occurring 
in South East Europe) also contributes to increased reliance on 
solid fuels for domestic use.  

In urban areas, affordability remains an important issue since 
energy poverty rates remain high. The energy poverty rate is 
defined as the share of households in a country that spend 
more than 10% of their household budget on energy.16 The 
situation is more pronounced in the heat sector, a crucial 
sector in some countries of the region due to extremely low 
temperatures in winter (see Sidebar 8). 

Where district heating is available, usually the equipment is 
obsolete and the infrastructure is inefficient. Moving away 
from subsidised fuel to more market-oriented approaches is 
driving up the final costs of heat to the consumer (see Sidebar 
9).17 Heat, which in many parts of the region was formerly 
understood to be a “social right”, is turning into a commodity. 
Moreover, district heating systems, where present, rarely use 
metering on a building basis and even less so for different 
apartments within the same building. Instead, they usually 
allocate costs based on inflexible parameters (such as building 
floor area). There often is no choice to adjust demand, and 
households that cannot pay for the heat may be forced to be 
totally disconnected.  

In other cases, the collapse of district heating systems or the 
increasing costs associated with them drive households to 
private heating solutions. This approach potentially could result 
in more efficient use by adopting renewable technologies in 
boilers and reducing transmission losses through distributed 
generation of heat. The widespread adoption of renewable heat 
solutions is limited, however, by high costs for new installations, 
by the unreliability of fuel supply and by high costs of renewable 
fuels.  Reliance on electricity for heating needs varies across the 
region and is intensive in Albania, the former Yugoslav Republic 
of Macedonia and Montenegro.18 Some countries (Kyrgyzstan, 
Serbia and Tajikistan) use electricity as a supplementary heat 
source in winter, resulting in demand peaks that sometimes 
directly affect the availability of electricity in winter (see Sidebar 
7 for Tajikistan).19 Other households, even if power supply is 
available, cannot afford the additional electricity expenditures 
and turn to other solutions.

Sidebar 8. Solid Fuel Dependence in Rural Households and Indoor Air Pollution

Solid fuel use by households is closely linked to indoor air pollution. The World Health Organization (WHO) has documented 
the detrimental health effects of traditional biomass and other solid fuels in residential applications, mainly in cooking. The 
WHO raised the issue of indoor air pollution to the level of a “health crisis”, attributing more than 4.3 million premature deaths 
in 2012 to this cause.

Women, children and the elderly are particularly vulnerable to the effects of indoor air pollution because they spend more 
time inside the house. Other adverse effects include those related to the environment, such as deforestation, as well as to the 
welfare of children, who usually are tasked with fuel collection at a cost to their education and social development. 

In the region covered in the present report, the problem is especially pronounced outside of urban centres. In rural areas, 
reliance on solid fuels as the primary fuel available for heating and cooking surpasses 50% in six countries: Albania, Bosnia 
and Herzegovina, Georgia, the former Yugoslav Republic of Macedonia, Montenegro and Serbia. Among these six countries, 
84% of Georgia’s rural population and 77% of Bosnia and Herzegovina’s depends entirely on solid fuel for household needs. 

Even more importantly, in only two countries in the region (Belarus and Turkmenistan) does less than 5% of the rural pop-
ulation rely on solid fuels. This indicates the pervasiveness (to a greater or lesser extent) of solid fuels in almost all rural 
populations across the region.

Sources: See endnote 14 for this section..
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Sidebar 9. Affordability of District Heating

District heating systems in Eastern Europe, Central Asia and the Caucasus have undergone significant transformation since 
the early 1990s. They still represent a significant share of urban heating in the Russian Federation (representing over 70% of 
the housing stock), Ukraine (over 60%), Belarus (over 50%), Kazakhstan (over 50%), Uzbekistan and Kyrgyzstan, but their op-
eration relies on decades-old generation systems and transmission infrastructure, resulting in low efficiency and high losses. 
District heating systems have partially or entirely collapsed in Armenia, Georgia, Moldova and Tajikistan.  

Part of the problem lies with the allocation of costs. District heating systems are heavily subsidised across the region and re-
cover only a part of their costs. Even though subsidies appear on the surface to benefit the poorer segment of the population, 
they often are regressive rather than progressive, proving more beneficial to the richer parts of the population. Moreover, 
tariff increases to cover system costs and to transition to a more market-oriented approach are not allocated proportionally 
and create social tension. Lack of transparency and trust in tariff setting is also widespread.

In Belarus, where heat tariffs recover only 30% of the costs of district heating, a 2015 World Bank study proposed rethinking 
the tariff methodology and cost allocation in combination with mitigation measures to alleviate the social impact of increased 
tariffs. 
 
In Armenia, a multi-part heat tariff was proposed during a UNDP/GEF study and pilot project for Yerevan that was report-
ed under the UN Environment Programme (UNEP) initiative “District Energy in Cities”. The project encouraged reduction in 
demand-side consumption while also focusing on ensuring that the fixed element of the tariff covered the fixed costs of the 
connection.  

In Kyrgyzstan, where 25% of the population was considered “energy poor” in the 2015 World Bank study, subsidies and cross 
subsidies in the heating sector are regressive, benefiting the upper 50% of the population much more than the lower 50%. 
Tariff reforms are considered the single most important policy action needed  to improve the financial viability of the heating 
sector and to incentivise end-user energy efficiency. 

In Ukraine, the World Bank’s District Heating Regulatory Reform Program provides technical assistance with the tariff calcula-
tion methodology for district heating, with the objective of moving from a “cost-plus” system to an incentives-based method.

In Moldova, a comprehensive assessment of electricity and district heating tariffs in 2015 concluded that tariff increases are 
necessary for the viability of the system and should be adopted urgently. However, considering that as much as 80% of the 
population may be in energy poverty, tariff increases should be mitigated by appropriately planned amendments to existing 
social assistance programmes.

The question of balance between affordable energy and economically viable heat systems, with the fair allocation of costs as 
a constant through the whole system, is at the heart of the heat affordability discussion, and substantial technical assistance 
is required to address it. 

Source: See endnote 17 for this section.
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DISTRIBUTED RENEWABLE ENERGY 
SOLUTIONS FOR ENERGY ACCESS

Multilateral and bilateral donors as well as government 
programmes continue to finance various projects to promote 
renewable energy solutions for improved energy access (see 
Table 6). Nevertheless, the affected countries have yet to 
benefit from their participation in energy access initiatives, 
such as SEforALL (see Section 1), that can bring them to the 
mainstream of energy access innovation using renewable 
energy technologies. The main gaps continue to persist in 
communities without electricity access or with high use of solid 
fuels for heating. 

Most of the projects in the region address heating for 
residential use using solar thermal systems. Albania and the 
former Yugoslav Republic of Macedonia have sizable installed 
capacities of solar thermal (see Section 2). In Uzbekistan, the 
deployment of solar water heaters produced by a local joint 
venture between the country’s utility and a foreign manufacturer 
increased during 2015 and 2016. The manufacturing facility, 
situated in the economic zone of the city of Jizzakh in the 
country’s east, has an annual production capacity of around 
3,000 collectors, although long-term capacity may increase to 
around 50,000 collectors per year.20

Distributed generation as a means to increase electrification is 
of lesser importance in the region due to the high electrification 
rates. Tajikistan has a renewable energy target specifically for 
enabling electricity access in remote communities that are 
not connected to the national grid.21 The target addresses 
mountainous areas of the country where laying power lines 
is not economically feasible.22 Georgia, Kyrgyzstan, Tajikistan 
and Turkmenistan all integrate electrification into their small 
hydropower development strategies (see Section 2). 

Several countries are using solar PV as a distributed energy 
solution (see Table 6).23 In 2011 and 2012 the government of 
Montenegro implemented the Solarni Katuni programme 
to subsidise the installation of solar PV systems on remote 
farms. The programme offered 80% government support for 
the initial investment (both the national and local government 
contribution) combined with a 20% contribution from the end-
user. Some 189 systems were installed during the two phases 
of the project, which continued through 2016 with additional 
funding of USD 59,000.24 Bosnia and Herzegovina offered an 
example of technology innovation for renewables at costs 
rivalling connection to the national grid.25

acceSS to cLean FueLS and technoLogieS For houSehoLd 
heating, Lighting and cooKing remainS an iSSue For more 

than 17 miLLion oF the region’S inhabitantS, and many 
ruraL popuLationS continue to exhibit a high dependence 

on SoLid FueLS (exceeding 60% in Four countrieS) For 
reSidentiaL heating and cooKing, aS non-SoLid FueLS are 

diFFicuLt to Source.
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Distributed generation combined with net metering can be an 
important factor in addressing affordability, reducing electricity 
costs and the effects of energy poverty, increasing the 
availability of supply, disassociating from solid fuel use while 
encouraging the use of renewable energy sources in more 
residential activities (heating, cooking, lighting) and reducing 
the burden on the system during peak demand periods. In 
Georgia, a new amendment to the Law on Electricity and 
Natural Gas was adopted in May 2016, on micro generation 
from renewable energy sources with a capacity of up to 100 
kW, and net metering. Consequently, consumers will be able to 
connect to the network in order to be provided with additional 
electricity from the power dispatching network in case a micro 
generation installation does not provide sufficient electricity, as 
well as to sell the surplus electricity to the power network. 

 In Ukraine, the number of solar rooftops increased from 244 at 
the end of 2015 to 625 at the end of the third quarter of 2016.26  
In Moldova, the adoption in 2016 of net metering for electricity 
producers with installations up to 100 kW set the tone for more 
distributed generation in the country for 2017 (see Section 5). In 
Uzbekistan, regulation to allow distributed generation facilities 
to sell surplus power to the grid was introduced in 2015 and 
is still in the preliminary stage of implementation. The system 
takes into consideration transmission grid costs when pricing 
the tariff, one of the main concerns in implementing net 
metering policies in a fair and sustainable way.27 In Armenia, 
the combination of distributed generation and net metering is 
projected to achieve energy savings of 1,781 megawatt-hours 
(MWh) in 2017, 2,141 MWh in 2018 and 2,851 MWh in 2020.28 

DISTRIBUTED RENEWABLE ENERGY 
AND ENERGY ACCESS 03

PROJECT TITLE DESCRIPTION

Montenegro
Biomass heating  

systems

The Ministry of Economy of Montenegro, in co-operation with the Luxembourg Agency for 
Development Cooperation (Lux-Dev) and the Norwegian government, implemented the 

Energy Wood project  providing interest-free loans for the purchase and installation of modern 
biomass heating systems (pellet, briquette), including in rural areas. During the first phase of 

the project (2013-2015), 243 heating systems were installed, and during the second phase, 500 
systems had been installed by May 2016. 

Tajikistan
Solar cookers 

in mountain villages 

The non-governmental organisation Little Earth continued its initiative (ongoing since 2014) to 
provide solar cookers in mountainous villages of the wester Pamir with the provision of solar 
parabolic cookers to nine families in earthquake-afflicted villages and setting up a 50%-50% 

buying scheme for the local population.

Uzbekistan Solar PV with storage

A battery-supported PV power plant pilot project was installed at Furqat farm in the Pakhtakor 
district of Jizzakh region, under the project “Climate change mitigation in rural areas of 

Uzbekistan” implemented by GIZ and utilising co-operation between Jizzakh Polytechnic Institute 
and Hamburg University of Technology.

TABle 6 |  Distributed Renewable Energy Initiatives Improving the Quality of Energy Supply

Source: See endnote 23 for this section. 
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Energy efficiency is a way of managing the growth in energy 
consumption. Increasing energy efficiency means delivering 
more services for the same amount of energy consumed, or the 
same services for less energy. The UNECE countries covered in 
this report are exhibiting steady progress in increasing energy 
efficiency in several sectors, assisted by a series of measures 
from international donors. Energy intensity in the region 
remains high in the global context, despite reductions driven 
by climatic and structural economic factors.1 Reduction in 
energy consumption with a simultaneous increase of economic 
growth is observed in South East Europe and Moldova.2 Most 
policies and projects are targeting buildings; however, energy 
efficiency in industry and transport also needs to be scaled up, 
considering the available potential for energy savings. 

REGIONAL OVERVIEW

Energy intensity can be used to describe trends over time, 
bearing in mind that efficiency is only one driver of intensity.3  
Decomposition analysis is a helpful tool for quantifying the 
effect of different drivers and for isolating the actual intensity 
component for the period from 1990 until today.4 For South 
East Europe, energy efficiency’s contribution in reducing energy 
consumption was limited until the mid-1990s. For that period, 
intensity reduction could be attributed mainly to the structural 
socio-economic changes that the region experienced, since the 
reduction in energy use was accompanied by (and in large part 
justified by) a reduction in economic output.5 

Since 1996, economic growth in the region has been associated 
with a steady decrease in the total primary energy supply. This 
absolute decoupling of energy and GDP growth rates continued 
into 2014. For example, the former Yugoslav Republic of 
Macedonia, Moldova, Montenegro and Serbia have achieved 
reductions in primary energy consumption while increasing 
their GDPs, effectively decoupling energy consumption from 
economic growth.6 Serbia, in particular, managed to decrease 
its energy intensity from 23,860 megajoules (MJ) per USD in 
2011 to 19,670 MJ per USD in 2014, on its way towards reversing 
the highly energy-intensive nature of its economy (in 2011, 

Serbia’s primary energy consumption per dollar of GDP was 
six times higher than Germany’s).7 In Albania, in contrast, an 
increase in total primary energy supply since 2012 continued 
into 2014 (from 87,830 terajoules (TJ) in 2013 to 89,760 TJ) 
without a proportional increase in GDP, resulting in an increase 
in energy intensity.8 An overview of primary energy intensity in 
the region for 2012-2014 is illustrated in Figure 11.9

In Eastern Europe, the Caucasus and Central Asia the initial 
period lasted until the end of the 1990s, leading to the same 
conclusion about reduction in intensity being correlated closely 
with a decrease in output.10 In the new millennium, the trend 
reversed, with economic growth proportionally exceeding the 
increase in energy demand.11 The trend for Eastern Europe, the 
Caucasus and Central Asia therefore is similar to that of South 
East Europe but much less pronounced over the long term. 
Eastern Europe, the Caucasus and Central Asia have energy 
intensities above 5 MJ per USD of GDP PPP.12 Nevertheless, 
significant reductions in intensity (more than 4% annually) 
were achieved in 2013 and 2014.13 Regional exceptions to this 
trend include Georgia and Tajikistan, which exhibited a steady 
increase in primary energy intensity during 2012-2014 (see 
Figure 11).
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FiGURe 11 |  Primary Energy Intensity, by Country, 2012, 2013 and 2014

Source: See endnote 9 for this section.

Sectoral analysis of total final consumption (TFC) in 2014 (see 
Figure 12) indicates that the residential sector (representing 
more than 30% of TFC in 10 countries) consumes the largest 
share of energy in the region.14 It is the largest sector in TFC in 
Armenia, Azerbaijan, Belarus, Bosnia and Herzegovina, Georgia, 
Kyrgyzstan, Moldova, Montenegro, Serbia, Ukraine (tied with 
the industry sector) and Uzbekistan. The residential sector 
accounts for more than 40% of TFC in Bosnia and Herzegovina, 
Montenegro and Uzbekistan. 

The industry sector remains an important factor in regional 
energy use. It represents at least 15% of TFC across all countries 
in the region and is the most energy-consuming sector in three 
countries: Kazakhstan, the Russian Federation and Ukraine 
(tied with the residential sector). 

The transport sector (with a share exceeding 25% of TFC in 
10 countries) remains a consistently high-energy sector in the 
region, which intersects two continents and historically has 
been a nexus of trade routes and movement of populations. In 
Albania, the former Yugoslav Republic of Macedonia, Tajikistan 
and Turkmenistan, transport is the most energy-consuming 
sector. Reporting gaps in the sectoral analysis also exist, 
however, as three countries (Tajikistan, Turkmenistan and 

Uzbekistan) report double-digit figures for energy consumption 
“non-specified” by sector.

High shares of energy consumption do not necessarily indicate 
that these sectors are inefficient. For example, the industry 
sector’s prominence over the residential sector in the TFC of 
certain countries can be attributed to the existence of energy-
intensive industries, such as iron and steel, in countries such as 
Kazakhstan and Ukraine.15 Kazakhstan’s industrial sector, the 
largest consumer of energy in the country due to many energy-
intensive industries, consistently lags in intensity compared to 
international best practices, but significant steps were taken 
during 2012-2014 to address the enormous potential for 
energy savings.16 

The residential sector continues to be a dominant energy  
consumer (48% of TFC) in Bosnia and Herzegovina, with 
substantial room for improvement in residential uses such 
as heating and cooking. Advances continue to be made in 
several countries towards promoting energy efficiency in 
buildings, mostly in the residential and public sectors. Energy 
efficiency policies for industry are slowly being introduced and 
are showing results (for example, in Moldova), but policies for 
transport are still lagging (see Section 5).17 
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Energy efficiency markets in the region have been slow to 
develop, despite the significant potential that the energy 
services sector manifests globally.18 This can be attributed to 
the existence of various barriers: regulatory and institutional, 
financial and market-related, technological and infrastructural, 
and social and environmental.19 Efforts by governments and 
international donors to address these barriers are becoming 
more widespread, however, and best practices from more 
energy-efficient countries are being promoted and introduced 
in the region.

Regulatory barriers, including the existence of subsidies and the 
lack of metering at the customer level for selected sub-sectors, 
continue to present the main obstacle. Subsidies for energy use 
in particular remain widespread (for example, in the heat and 
industry sectors), and price signals are not sufficient to drive 
the adoption of new, efficient and more costly technologies or 
upgrades.20 

Among the institutional barriers is the lack of dedicated 
agencies to co-ordinate policies from the government side (see 
Section 5), despite the effectiveness of such agencies in many 

countries that have introduced them. In Ukraine, the State 
Agency on Renewable Energy and Energy Efficiency has played 
a central role in co-ordinating energy efficiency measures in the 
country (including compliance with EU acquis).21 In Serbia, in 
contrast, the decision to abolish the Energy Efficiency Agency in 
2012 created concerns (which continued to be relevant in 2016) 
about the country’s capacity to successfully implement energy 
efficiency changes.22 Albania set up an Energy Efficiency Agency 
in December 2016 with the main goal of implementing policies 
and measures that promote energy efficiency; the Energy 
Community advocates this approach for all member countries 
that do not have a similar agency set up yet.23

Another barrier to deployment of energy efficiency projects 
is the availability of sizable public or private funding and the 
capacity to utilise existing funding opportunities. This is more 
relevant in Eastern Europe, the Caucasus and Central Asia 
than in South East Europe, where funding from international 
donors is available but the absorption capacity at the local 
level is weak.24 Beyond traditional donor-based funding or 
concessional loans, the creation of energy efficiency-focused 
funds offers a more market-oriented approach. 
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In Bosnia and Herzegovina, a new Revolving Fund for Energy 
Efficiency was created in 2016 with contributions from 
the Government of Sweden and UNDP through the Green 
Economic Development Project.25 In Ukraine, the planned 
Energy Efficiency Fund is supported by several international 
stakeholders (including the Government of Germany and the 
European Commission) and was foreseen to be operational by 
April 2017.26 Moldova’s Energy Efficiency Fund, supported by 
the EU Delegation in Moldova, finances small energy efficiency 
projects by public or private entities, in the range of USD 10,720 
to USD 176,880.27 During the first call for proposals it financed 
87 projects (out of 303 applications received) for a total value of 
approximately USD 10.5 million.28 

A leading technical barrier is the availability of data at the user 
level. Tracking performance indicators for energy efficiency, 
such as kWh per floor area, is challenging, and individual 
metering in district heating is not available systematically at the 
end-user level.29 In Belarus, where heat tariffs recover only 30% 
of the costs of district heating, the introduction of apartment-
level heat metering is considered a prerequisite to the proposed 
rethinking of tariff methodology and cost allocation.30

Social barriers include low public awareness of energy efficiency 
and a lack of skilled labour, as technical and technology know-
how are still being built in the local market.31 Increasing public 
awareness has been a mainstay of international assistance in 
the region through campaigns and pilot projects. 
 

These diverse barriers continue to hinder progress in energy 
efficiency in the region; however, an assortment of government 
targets, regulatory policies and support mechanisms attempts 
to eliminate them, with varying levels of success for each 
respective barrier and country. The following sections highlight 
the latest developments in the main energy efficiency sectors.

ELECTRICITY SUPPLY

Countries in South East and Eastern Europe, the Caucasus 
and Central Asia continue to face challenges in improving the 
energy efficiency of their electricity supply, despite ongoing 
modernisation of their electricity infrastructure. Kazakhstan, 
Kyrgyzstan, Tajikistan and Uzbekistan continue to have high 
levels of transmission and distribution losses, with Kyrgyzstan 
reporting losses of 20.3% in 2013 (well below the 34.5% 
reported eight years earlier) and Tajikistan reporting losses of 
14.8%.32 Uzbekistan reported losses of less than 10%.33 

In South East and Eastern Europe, high levels of losses were still 
reported in 2015 for Albania (2% in transmission and 31.3% in 
distribution), the former Yugoslav Republic of Macedonia (1.7% 
in transmission and 14.8% in distribution), Montenegro (3.8% 
in transmission and 17.6% in distribution) and Serbia (2.2% in 
transmission and 14.1% in distribution) (see Table 7).34

Transmission losses (%) Distribution losses (%)

2014 2015 2014 2015

Albania 2.1 2 37.8 31.3

Bosnia and Herzegovina 1.7 2 10.7 10.4

FYR of Macedonia 1.9 1.7 15.5 14.8

Moldova 2.7 2.7 9.7 8.5

Montenegro 3.9 3.8 17.6 17.6

Serbia 2.44 2.22 14.4 14.1

Ukraine 2.7 3 10.1 9.8

TABle 7 |  Transmission and Distribution Losses In Selected Countries of South East and Eastern Europe, 2014 and 2015 

Note: Transmission losses are a percentage of total losses in the transmission system (relative to the total electricity injected into the transmission network). Distribution losses 
are a percentage of total losses in the distribution system (relative to the total electricity injected into the distribution system).
Source: See endnote 34 for this section.
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Modernisation of the transmission and distribution network 
remains a governmental priority in several countries. Significant 
donor attention also is focused on the issue. In 2016, the ADB 
approved a USD 750 million multi-tranche programme loan 
facility to upgrade power distribution networks in Azerbaijan 
that is foreseen to address grid losses and benefit more than 
1.4 million consumers.35 The World Bank had several important 
grid-related projects running as of end-2016, including the 
Second Power Transmission Project in Ukraine, the Electricity 
Transmission Network Improvement Project in Armenia, the 
Transmission Grid Strengthening Project in Georgia and the 
Power Recovery Project in Albania (which addresses grid losses 
under the Second Component).36 Since early 2016, the EBRD 
has provided support of USD 8.8 million for improvement of 
the transmission grid of Bosnia and Herzegovina.37

In electricity distribution, the importance of advanced metering 
infrastructure and “smart meters” in grid management, the 
reduction of losses (including revenue losses and meter 
tampering) and better demand response has become 
increasingly important in the region. Albania invested more 
than USD 50 million  in 2015 to improve its distribution network 
(including rollout of smart meters), to improve the quality of 
supply and to reduce technical losses.38 In Uzbekistan, following 
the approval of a USD 300 million loan from the ADB in late 
2015, a large-scale rollout of smart meters began in 2016.39 
The former Yugoslav Republic of Macedonia had installed 
35,000 smart meters and 347 transformer substations as of 
November 2016.40 Most of the aforementioned projects for 
transmission grid improvement have a component related 
to advanced metering infrastructure (for example, the World 
Bank’s Power Recovery Project in Albania foresees the rollout 
of smart metering under its Third Component, and the ADB-
funded project in Azerbaijan provides for the installation of 
108,400 smart meters).41

International donors contribute to electricity network 
infrastructure in the region. Better regional interconnections 
can allow for more efficient use of available resources and 
optimisation of dispatch, resulting in fewer grid losses.42 This 
adds to other benefits such as increased security of supply and 
more flexible capacity planning. An increased security of supply 
offered by regional interconnections eases the development of 
renewable energy generation, since the larger, interconnected 
system has more resources available to offset the intermittent 
aspect of some renewable generation. 

Several interconnection projects were launched in 2015 and 
2016. The CASA-1000 Power Line Project, which will move 
electricity at high voltages between Kyrgyzstan and Tajikistan 
(the first 477 kilometres) and from Tajikistan to Afghanistan 
and Pakistan (the next 750 kilometres) was launched in 2016.43 
Assistance towards its budget of more than USD 1 billion 

is provided by the World Bank, the Islamic Development 
Bank, the European Investment Bank (EIB), the US Agency for 
International Development (USAID), the US State Department, 
the UK Department for International Development, the 
Australian Agency for International Development (AusAID) 
and other donors. Other regional interconnection projects 
include the Georgia–Armenia High-Voltage Interconnection 
(financed by KfW on behalf of the German government, the EU 
Neighbourhood Investment Facility, EIB and the governments 
of  Georgia and Armenia) and the Albania–former Yugoslav 
Republic of Macedonia Interconnection (financed mainly by 
KfW and the EBRD).44 

BUILDINGS

Globally, buildings account for 31% of final energy consumption 
and are the largest energy-consuming sector, with space and 
water heating accounting for the highest share of building 
energy consumption.45 Residential energy use accounts for 
a sizable share of TFC in the region. For all but 3 of the 17 
countries, residential energy use accounts for at least one-
quarter of TFC, and even in countries with energy-intensive 
industry (such as Russia and Ukraine) it amounts to more than 
30% of TFC (see Figure 12). 

Energy efficiency in buildings is the most developed area for 
regulatory policies in the region (see Section 5), and projects 
are ongoing in almost all countries, supported by financing 
from international donors such as the World Bank, GIZ, UNDP, 
the Swedish Development Agency, USAID and others.46 

From a legislative perspective, the harmonisation of relevant 
regulations by the Energy Community for its member states 
through transposition and implementation of the EU Directive 
on Energy Performance of Buildings sets a high threshold of 
energy efficiency measures for buildings.47 The reporting/
monitoring system of the Energy Community Secretariat also 
provides a useful tool for easy monitoring of progress (or lack 
thereof). However, improving energy use in buildings requires 
a more sustainable solution for supplying space and water 
heating, which is challenged by the use of traditional biomass 
and inefficient district heating systems. 

Building stocks vary across the 17 countries, given differences 
in both climates and economies (see Section 1). However, 
they also share some common features. In the residential 
sector, most buildings were constructed after World War II 
and comprise large, identical residential blocks with poor 
energy performance.48 In rural areas of South East Europe, 
large numbers of houses are not completed and lack external 
insulation and window sealing.49 

For existing buildings, the potential for energy savings is 
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estimated at 30-75%, with efficiency improvements targeting 
mainly external insulation and windows.50 Increasing 
technical capacity and research on modern, energy-efficient 
construction materials and techniques is crucial. The Tashkent 
Architecture and Construction Institute of Uzbekistan invested 
in research and development by introducing a laboratory and 
research facility to improve the energy efficiency of buildings 
that will increase both academic knowledge and professional 
techniques. The laboratory seeks funding to acquire research 
equipment and offers seminars and workshops on energy 
efficiency.51

In Armenia, the National Programme on Energy Saving and 
Renewable Energy estimates the potential for energy savings 
in the buildings sector at 40%.52 In the Russian Federation, 
where buildings account for more than 35% of final energy 
consumption, the potential for savings from deep energy 
efficiency renovation in multi-story residential buildings is 
estimated at 50% of their energy consumption.53 In South East 
Europe, where buildings represent around 50% of final energy 
consumption, there is the opportunity to achieve energy 
savings of 20-40%.54 The highest potential is estimated in the 
public sector (35-40%) and the residential sector (10-35%).55 

International donors are active in supporting energy efficiency 
projects for buildings across the region through policy 
development, institutional capacity building and financing 
of retrofits. Donor initiatives continued through 2015 and 
2016. In Belarus, the UNDP/GEF project “Improving Energy 
Efficiency in Residential Buildings in the Republic of Belarus” 
has achieved significant progress since January 2016. It has 
produced several technical guidelines, among them the Energy 
Efficiency in Buildings Technical Code, which was to be adopted 
into legislation in 2017. Energy audits of 55 residential buildings 
also have been carried out successfully using modern software 
tools and protocols, and the project is providing support for the 
construction of three pilot energy-efficient multi-apartments in 
Minsk, Hrodna and Mahilou.56 

In Montenegro, the Montenegrin Energy Efficiency Project, 
funded by a loan from the International Bank for Reconstruction 
and Development (IBRD), aims to improve energy efficiency in 
healthcare facilities and to increase public awareness of energy 
efficiency measures. The project entered its second phase in 
2015 and refurbished 5 healthcare facilities (in addition to the 
14 facilities renovated under the first phase).57 

In Kazakhstan, the UNDP/GEF showcased in 2016 a series 
of “Success Stories” in retrofitting residential buildings and 
schools with modern energy efficiency equipment, including 
pipe/valve replacements, installation of heat meters, insulating 
and replacing windows and doors. In one case, a retrofitted 
public school showed 80% annual savings for hot water and 
29% annual savings for heat.58

Public awareness of energy efficiency in buildings is of extreme 
importance, and significant donor resources are addressing the 
issue. In 2016, the inauguration of INOGATE Information Centres 
in Georgia and Moldova helped the public obtain information 
on energy efficiency measures and decide on small, affordable 
ways to better manage their energy consumption. Increasing 
human capacity also is a focus, and in 2016 GIZ continued to 
offer assistance to Ukrainian municipalities to train experts 
and implement energy efficiency upgrades through the Energy 
Efficiency in Municipalities programme.

Space and water heating typically is the most important 
component of residential energy use, even if consumption 
patterns vary by country based on different climatic conditions 
and the specific energy performance of the building stock. In 
South East Europe, 65% of residential energy is used for space 
and water heating.59 Heating solutions across the region rely 
primarily on solid fuels (see Section 3). 

District heating is important in several countries (Belarus, 
Kazakhstan, Kyrgyzstan, Moldova, Serbia, Ukraine, Uzbekistan, 
Tajikistan and Turkmenistan), and the Russian Federation is the 
largest user of district heating systems in the world.60 In most 
of these countries, however, the systems remain inefficient and 
have continued to deteriorate since the 1990s, leading the IEA 
to identify district heating as an area of high savings potential.61  
Significant donor-funded projects to reform district heating 
are under way or planned in Belarus, Kazakhstan, Kyrgyzstan, 
Serbia and Ukraine (see Table 8).62 
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PROJECT TITLE DURATION DESCRIPTION

Belarus

Belarus Biomass  

District Heating  

Project

2014-2019
Aims to scale up the efficient use of renewable biomass in heat and 

electricity generation in selected towns.

Kazakhstan
Reconstruction of 

Heating Networks
2015, ongoing

Provides funding to continue modernisation of district heating in 

several cities, including Pavlodar, Ekibastuz, Petropavlovsk and Aktobe.

Kyrgyzstan
Bishkek District  

Heating Network
2016, ongoing

Includes modernisation of pumping stations, with replacement of the 

main-line pumps with variable frequency drive, installation of remote 

control and the introduction of water and heat distribution monitoring 

and heat network mode control (SCADA system modernisation).

Moldova

District Heating 

Efficiency Improvement 

Project

2014-2020

Aims to improve the operational efficiency and financial viability of the 

district heating company of Chisinau and to improve the quality and 

reliability of heating services delivered to the city’s population.

Serbia

Rehabilitation of

District Heating System

in Serbia – Phase IV

2012-2018  

(overall 2001-2018)

So far has covered 22 district heating companies with about 450,000 

households as well as about 30,000 industrial customers, representing 

approximately 90% of all district heating users in Serbia. Phase IV 

continues to contribute to improving infrastructure, reducing grid 

losses and advancing boiler efficiency.

Ukraine
District Heating Energy 

Efficiency
2014-2020

Aims to improve the energy efficiency of 10 district heating utilities 

around the country – saving energy, reducing CO2 emissions and 

improving heat supply for more than 3 million beneficiaries.

TABle 8 |  District Heating Projects Planned or Under Way in the Region

Sources: See endnote 62 for this section.

The reforms and upgrades of district heating systems in the 
region can be conducive to increasing renewable energy use, 
and certain projects listed in Table 8 include a renewable 
energy component in their planning. In Belarus, the World 
Bank’s project includes investment in baseload biomass boilers, 
biomass-based small CHP plants and, in some towns, wood 
chipping equipment. In Serbia, a KfW project, aims to introduce 
biomass (in the towns of Mali Zvornik, Prijepolje, Novi Pazar 
and Nova Varoš) and geothermal energy (in the town of Bečej) 
in district heating systems. 

Public sector buildings account for a large share of commercial 
buildings in the 17 countries and represent an opportunity 
for energy savings. In South East Europe, central government 
buildings represent 11% to 37% of the total floor space of 

commercial buildings, and in three countries (Moldova, 
Montenegro and Ukraine) public building floor space amounts 
to more than 70% of total commercial floor space, and central 
government building floor space represents from 28% to 37% 
of total commercial floor space.63 

International donor-supported projects in the region have 
focused on improving energy efficiency in public buildings, 
given the role of public institutions in leading by example and 
helping to create local markets.64 In 2016, UNDP in Bosnia and 
Herzegovina signed a cost-sharing agreement with the Sarajevo 
Canton government to increase insulation, replace heat boilers 
and perform other energy-efficient retrofits in seven public 
buildings (four elementary schools, an orphanage, a youth 
theatre and a health centre).65
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In 2016, Montenegro also began implementing the second 
phase of the Energy Efficiency Program in Public Buildings, 
financed by a combined loan and grant from KfW. Under 
the first phase, 20 schools and 1 student dormitory were 
reconstructed under a USD 13.7 million budget, and the second 
phase has a budget of approximately USD 23.2 million.66 

In Moldova, the successful Energy and Biomass Project, 
funded by the EU and implemented by UNDP, was extended 
until November 2017. The project aims to increase the use of 
biomass, the most readily available renewable energy source 
in the country. During its first phase the project installed 144 
biomass-fired heating systems in public buildings in rural 
communities, and Phase II aims to install 80 more systems (in 
schools, kindergartens and community centres).67

Donor interest extends to the residential sector, given its 
potential for energy savings in combination with energy 
efficiency policies.68 The planned Energy Efficiency Fund, to be 
launched in Ukraine in 2017, will target primarily residential 
users.69

The market for energy service companies (ESCOs) was valued 
at about USD 24 billion globally in 2015, but it remains nascent 
in the region.70 ESCO schemes, which provide a full range of 
services, including design, implementation and financing for 
energy efficiency projects, are present in some countries, 
including Bosnia and Herzegovina, Moldova, Serbia and 
Montenegro (which is piloting an ESCO scheme).71 

The EBRD and the Energy Community Secretariat continue to 
support Bosnia and Herzegovina under the Regional Energy 
Efficiency Programme, targeting the development of ESCO-
enabling regulations (among others).72 In Moldova, the UNDP/
GEF ESCO-Moldova project continues to support the creation 
of a functioning, sustainable and effective ESCO market by 
converting existing energy service provider companies into 
ESCOs.73  In Ukraine, the ESCO law was adopted in October 2015, 
and a new legislative initiative to amend public procurement 
requirements and facilitate energy services procurement by 
public entities passed its first reading in the Parliament. In 2016, 
25 tenders were announced in different regions of Ukraine for 
ESCO services, and 19 energy performance contracts were 
signed in Kyiv, Odessa, Vinnytsia, Poltava and elsewhere.74 In 
Serbia, the first tender for a municipal ESCO street lighting 
project was published in June 2016.75

LIGHTING, APPLIANCES AND 
COOKING

Globally, lighting, appliances and cooking account for 45% 
of energy consumption in buildings.76 Although significant 
improvement in energy efficiency is possible today based on 
the introduction of modern technologies, their deployment 

in the market is complex, and the availability, price and sales 
of energy-efficient appliances, equipment and lighting are 
driven mainly by regulatory policies. For members of the 
Energy Community, the obligation to adopt energy efficiency 
policies and legislation in those sectors that are compatible 
with the acquis communautaire is monitored and evaluated, 
but results often fall short of full implementation.77 In the 
remaining countries, adoption of relevant policies is even more 
inconsistent with regard to both the specific measures adopted 
as well as their legally binding nature and actual enforcement 
by competent authorities.  

The recommended policy tool for improving lighting 
efficiency is the phase-out of inefficient technologies, such as 
incandescent light bulbs. Lighting accounts for approximately 
15% of electricity consumption worldwide.78 Georgia and the 
Russian Federation have joined the Global Efficient Lighting 
Partnership Programme, which collaborates with the UNEP/GEF 
en.lighten initiative and other countries within a specific region 
to achieve a co-ordinated, sustainable transition to efficient 
lighting. Technical assistance in phasing out obsolete lighting 
technologies in an economically sustainable manner can prove 
to be a difficult exercise. The en.lighten initiative is a public-
private partnership that involves industry leaders and provides 
a comprehensive set of guidebooks, toolkits and policy guides 
to facilitate the transition to energy-efficient lighting.79

Street lighting also presents an opportunity for lighting 
replacement at a larger scale, and projects have been 
implemented in several of the countries with international 
donor support. The Green Urban Lighting Program for Armenia, 
financed by UNDP/GEF, will continue to support the replacement 
of incandescent/sodium street lamps with light-emitting diode 
(LED) lightning into 2017.80 The EBRD has offered a co-financing 
grant of USD 2 million) (funded by the E5P multi-donor fund) for 
street lighting replacement in Yerevan as well as USD 12.5 million 
from the EBRD-administrated Green Energy Special Fund funded 
by the Taiwanese International Cooperation and Development 
Fund, further topped up by USD 10.85 million from the EIB.81 
In Belarus, part of a USD 10.5 million grant for environmental 
projects granted by the GEF will be allocated to energy-efficient 
illumination of cities.82 The Islamic Development Bank approved 
a USD 36 million project for the Efficient Outdoor Lighting for 
Tashkent City, and the realisation process begun in 2015.83 

In appliances and labelling, members of the Energy Community 
are required to transpose the EU acquis, and progress has been 
steady, although many aspects of secondary legislation must 
be introduced in some countries (such as Albania, Montenegro 
and Serbia).84 Other countries in the region have adopted 
a variety of measures, from voluntary labelling to complete 
mandatory labelling schemes with incentives for purchase of 
higher-rated appliances (see Section 5).  
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the induStry and tranSport SectorS pLay an important roLe 
in totaL FinaL conSumption in moSt oF the 17 countrieS. 

induStry accountS For more than 25% oF tFc in nine oF the  
countrieS. in South eaSt europe, induStry’S Share in tFc iS  
between 19% and 33%, and it iS the third LargeSt energy- 

conSuming Sector in the region.

The use of energy for cooking varies across the region, with 
cooking in several countries dominated by traditional biomass 
rather than electricity. The main priority in the region is to 
increase access to non-solid fuels for rural populations (see 
Section 3). The proliferation of energy-efficient appliances, 
initially through policy measures and subsequently through 
market conditions, is an equally important priority once access 
to clean fuels for cooking is achieved. Labelling policies and 
initiatives are crucial in countries that have widespread access 
to non-solid fuels (see Section 5). 

OTHER SECTORS 

The industry and transport sectors play an important role in 
total final consumption in most of the 17 countries. Industry 
accounts for more than 25% of TFC in nine of the countries 
(see Figure 12). In South East Europe, industry’s share in TFC 
is between 19% and 33%, and it is the third largest energy-
consuming sector in the region. Achieving better efficiency 
in industry faces multiple challenges in the region, including 
high upfront costs, concerns about competitiveness and the 
existence of energy subsidies.85 

Nevertheless, global energy efficiency investment in industry is 
estimated at USD 39 billion in 2015 (including USD 20 billion 
of investment in non-energy-intensive industry and USD 19 
billion in energy-intensive industry). To reach international 
climate change goals, USD 35 billion in annual energy efficiency 
investment in energy-intensive industry is needed by 2020, an 
84% increase from current levels.86 This indicates that both the 
need and the opportunity for substantial investment exist.

International donors and development banks are financing 
projects that target energy efficiency improvements in 
industry, including voluntary or mandatory energy audits and 

the introduction of energy management, either directly or 
indirectly (such as by financing energy efficiency renovations 
to an enterprise’s facilities or equipment).87 For example, the 
World Bank continues to support the USD 100 million Energy 
Efficiency Facility for Industrial Enterprises Project (UZEEF) in 
Uzbekistan, which has provided financing for 81 sub-projects 
by 32 enterprises around the country. These sub-projects will 
save more than 539 GWh of electricity and 252 million cubic 
metres of gas every year – an energy savings that is large 
enough to supply electricity to 850,000 families annually (if one 
family consumes 3,600 kWh).88 

Incremental energy efficiency investment in transport totalled 
USD 64 billion in 2015, with passenger vehicle energy efficiency 
investment amounting to USD 35 billion, freight transport to 
USD 2 billion and other transport to USD 28 billion.89 More 
than 88 million road vehicles were sold worldwide in 2015, with 
the highest share being light-duty vehicles used for passenger 
transport and other commercial purposes (e.g., taxi and 
delivery services).90

The transport sector represents a sizable share of the region’s 
TFC (see Figure 12), with high annual growth rates in some 
countries.91 Several countries are located on the transit route 
between Europe and Asia and have high road transport flows.92  
In Kazakhstan, where the number of vehicles has almost tripled 
since the 1990s and 80% of vehicles have been in service for 
over 10 years, a study of the country’s transport sector prepared 
under the UNDP/GEF City of Almaty Sustainable Transport 
project proposed a series of measures to increase energy 
efficiency in the sector, ranging from exempting vehicles using 
clean fuels from tax to promoting cycling and improving public 
transport routes.93 The project also contributed to improving 
public transport and traffic management in the city of Almaty.94



58

SECTOR-SPECIFIC TARGETS

05
POLICY  

LANDSCAPE



59REN21 UNECE RENEWABLE ENERGY STATUS REPORT 2017

POLICY
LANDSCAPE05

Policies and targets are essential drivers for attracting 
investment to renewable energy and energy efficiency projects. 
The REN21 Renewables Global Status Report 2016 highlights that 
nearly all countries worldwide now have renewable energy 
support policies in place. The 17 countries in the present 
report also follow this trend, and the number of countries 
with relevant policies has increased since 2015. The region 
overall continues to adopt new policy measures for renewable 
energy and energy efficiency that help to remove barriers for 
development, attract investment, foster energy security and 
increase the flexibility of power systems.

Renewable energy and energy efficiency support policies 
received increased attention in 2015 and 2016 in part because 
of the international pressure to mitigate climate change in 
advance of and following the UN climate talks in Paris in 
December 2015. All countries in the region submitted their 
Intended Nationally Determined Contributions (INDCs) in 
preparation for the Paris event, sending a government signal 
of commitment to addressing climate change and supporting 
renewable energy development and increased energy 
efficiency.1 Since then, six countries have submitted their 
Nationally Determined Contributions (NDCs) as a step for those 
officially joining the Paris Agreement.

In South East Europe, National Renewable Energy Action Plans 
and obligations under the Energy Community continued to 
drive legislative changes in renewable energy. In 2016, Georgia 

began finalising the process to become a member of the Energy 
Community.2

The region overall has considerable room to improve policy 
making on renewable energy (see Sidebar 10).3 For example, 
renewable energy technologies could address some of the 
trade-offs between water, energy and food production, 
bringing substantial benefits in all three sectors.

By the end of 2016, the total number of countries in the 
region with renewable energy policies again increased, and 
most countries had renewable energy support policies in 
place, mostly in the form of a feed-in tariff. Among other 
developments, Georgia adopted a net metering programme; 
Moldova enacted a new renewable energy policy with actions 
for implementing a FIT, net metering and auctions; and several 
countries approved national action plans. 

All 17 countries, except for Turkmenistan, have strategic 
documents outlining their priorities for at least one renewable 
energy technology. The adoption of secondary legislation 
– detailing legal, regulatory and financial mechanisms and 
technical rules – is happening at a slower pace in Eastern 
Europe, the Caucasus and Central Asia than in South East 
Europe, as countries in this latter sub-region seek to fulfil their 
legal obligations under the Energy Community, in line with EU 
sustainability objectives.4 

Sidebar 10. REN21–UNECE Renewable Energy Hard Talks

The importance of international assistance in promoting policy dialogue and building human capacity in renewable energy in the countries 
of the region cannot be overstated. Against this background, REN21 and UNECE launched a new initiative, the Renewable Energy Hard Talks.

The Hard Talks are two-day events. The first day is an expert-level workshop for energy professionals and practitioners from public and private 
institutions of the host country and the international donor community. Debate focuses on a Discussion Paper prepared by the organisers 
and on important issues of the energy sector of the host country. Conclusions from the first day are reflected in the Discussion Paper and are 
debated by decision makers on the second day during a high-level policy dialogue. The Discussion Paper contains practical and concrete rec-
ommendations for tackling key issues and priority areas pointed out during the discussion. 

The first two Renewable Energy Hard Talks were held in Tbilisi (Georgia) and Kyiv (Ukraine) in December 2016. In Kyiv, the event was hosted at 
the Verkhovna Rada, Ukraine’s parliament. The event’s objective was to discuss, very concretely, how to reach Ukraine’s target of 11% renew-
able energy in final energy consumption by 2020 (as outlined in the National Renewable Energy Action Plan), with an estimated investment 
requirement of USD 16.9 billion.  

In Tbilisi, the event was hosted by the Ministry of Energy and held at a crucial time for Georgia as the country aims to diversify its renewable 
energy mix. In addition, Georgia’s membership in the Energy Community will require energy reforms, including for renewable energy. At the 
event, Georgian authorities confirmed, for the first time, a renewable energy target for 2017. 

The events were welcomed as an opportunity to openly debate the topic of renewable energy among the more than 70 participants present 
at each. Success is owed in part to the talks’ unique format: a combination of expert-level, direct and pragmatic debate of stakeholders during 
the first day and high-level policy discussions the second day, focused around a concrete and actionable Discussion Paper that actively follows 
and incorporates the discussions. 

Source: See endnote 3 for this section.
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Eight countries – Albania, Bosnia and 
Herzegovina, Kazakhstan, the former Yugoslav 
Republic of Macedonia, Montenegro, Moldova, 
Serbia and Ukraine – have renewable energy 
action plans at the national level, including 
Albania’s recently approved National Renewable 
Energy Action Plan (January 2016), the former 
Yugoslav Republic of Macedonia’s National 
Renewable Energy Action Plan (November 
2015) and Bosnia and Herzegovina’s Action Plan 
for the Use of Renewable Energy.5 For energy 
efficiency, both Belarus and Ukraine approved 
their National Action Plans.6

In Moldova, the Law on the Promotion of Energy 
from Renewable Sources, approved in early 
2016, aims to secure more local renewable 
energy generation and to increase competition 
among stakeholders such as electricity 
generators to help the country transition to 
a cleaner, more competitive energy sector.7 

Moldova is determined to modernise its grid 
and has set a target for an 11% reduction of 
transmission  and distribution losses by 2020.

Armenia and Uzbekistan have roadmaps for 
the development of renewable energy, and 
Azerbaijan, Belarus, Georgia and Kyrgyzstan 
have state programmes dedicated to 
renewables development.  In the Russian 
Federation, a government resolution prioritises 
the development of renewable energy within 
the country’s energy strategy.

RENEWABLE ENERGY 
TARGETS  
AND POLICIES

Worldwide, targets for renewable energy 
continue to be a primary means for 
governments to express their commitment 
to renewable energy deployment. Targets 
for renewable energy remain widely used in 
the region covered by this report. As of year-
end 2016, at least 15 of the 17 countries had 
renewable energy targets for capacity installed 
or for the participation of renewables in the 
energy and/or electricity mix (see Table 9).8 

Although neither Turkmenistan nor Georgia 
had targets, both countries showed 
advancements in sustainable energy. Georgia 
announced the coming of a target in 2017 and 
adopted a net metering policy after amending 
its Law on Electricity and Natural Gas to 
promote net metering and micro-generation.9 

Turkmenistan adopted a Law on “protection 
of the atmosphere” that promotes the use 
of solar, wind and geothermal, among other 
renewable energy technologies.10 

COUNTRY SECTOR/TECHNOLOGY TARGET

Albania
Energy 38% of gross final energy consumption by 2020

Transport 10% biofuels in total fuel consumption of transport 
sector by 2020

Armenia

Small hydro 397 MW by 2025

Wind 100 MW by 2025

Solar PV 80 MW by 2025

Geothermal 100 MW by 2025

Geothermal heat pumps 25 MW by 2025

Solar thermal 20 MW by 2025

Azerbaijan

Energy 9.7% of total energy consumption by 2020;  
1 GW of capacity by 2020

Electricity 20% of electricity consumption from renewable 
energy sources by 2020

Wind 350 MW of new generation capacity

Solar 50 MW of new generation capacity

Bioenergy  20 MW of new generation capacity

Belarus Energy 6% of gross energy consumption by 2020, 7% by 
2025, 8% by 2030 and 9% by 2035

Bosnia and 
Herzegovina Energy 40% share of renewable energy sources in the gross 

final energy consumption by 2020

Georgia None

Kazakhstan

Energy 3% alternative sources (solar and wind) in energy 
production by 2020

Hydropower 539 MW at 41 hydroelectric power stations by 2020

Wind 1,787 MW at 34 wind-power stations by 2020

Solar 713.5 MW at  28 solar electric plants by 2020

Bioenergy 15.05 MW at 3 bioelectric stations by 2020

Electricity 50% share of renewable energy in  
power generation by 2050

Kyrgyzstan Energy 1.5% share of electric energy by 2017,  
100 MW on the basis of RES by 2025

FYR of 
Macedonia

Energy 28% of gross final energy consumption by 2020 

Electricity 9% by 2020

Heating and cooling 11% by 2020

Transport 2% by 2020

Moldova

Energy 20% by 2020

Electricity 10% of final gross electricity consumption by 2020

Heating and cooling 27% of gross final energy consumption by 2020

Transport 10% biofuels in fuel consumption by 2020

Montenegro

Energy 33% of gross final consumption by 2020 

Electricity 51.4% by 2020

Heating and cooling 38.2% by 2020

Transport 10.2% by 2020

Russian  
Federation

Electricity 4.5% of power generation by 2024, excluding large 
hydro, 5.9 GW by 2024

Hydro 0.9 GW by 2020

Wind 3.5 GW by 2024

Solar PV 1.5 GW by 2020

Serbia

Energy 27% of gross final energy consumption by 2020

Electricity 37% of gross final energy consumption by 2020

Heating and cooling 30% of gross final energy consumption by 2020

Transport 10% of gross final energy consumption by 2020

Tajikistan Electricity 10% of the electricity balance 

Turkmenistan None

Ukraine

Energy 11% of the primary energy balance by 2020

Electricity 11% of generation by 2020

Heating and cooling 12.4% of gross final energy consumption by 2020

Transport 10% (including electricity in transport) by 2020

Uzbekistan Electricity 16% of total generation by 2030; 19% by 2050

TABle 9 |  Overview of Renewable Energy Targets  

Source: See endnote 8 for this section. 
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Source: See endnote 11 for this section.

Renewable energy targets in the power sector continued to be 
the most popular and were present in 11 countries at the end of 
2016: Azerbaijan, Kazakhstan, Kyrgyzstan, the former Yugoslav 
Republic of Macedonia, Moldova, Montenegro, the Russian 
Federation, Serbia, Tajikistan, Uzbekistan and Ukraine. Six 
countries (Albania, the former Yugoslav Republic of Macedonia, 

Moldova, Montenegro, Serbia and Ukraine) have targets for 
heating and cooling, and seven countries (Albania, Bosnia and 
Herzegovina, the former Yugoslav Republic of Macedonia, 
Moldova, Montenegro, Serbia and Ukraine) have targets for the 
transport sector. 

POWER SECTOR

Policy makers continued to focus mainly on renewable power 
generation technologies (see Figure 13).11 As of year-end 2016, 
13 countries had enacted feed-in policies, making this the most 
widely adopted regulatory mechanism to promote renewable 
power in the region (see Table 10).12

Moldova is the most recent country to approve a FIT programme, 
which will enter into force in 2017. In addition to the FIT, Law No. 
10 of 26 February 2016 establishes a set of policy changes that 
includes consideration of a net metering scheme for systems 
up to 100 kW and sets a maximum generation equivalent of the 

total electricity consumption. The Law also introduces the idea 
of renewable energy auctions for utility-scale systems.13 

Ukraine modified its FIT policy by first abolishing the local 
content requirement in 2016 and then introducing a premium 
to the FIT of 5% if at least 30% of the equipment is from 
domestic sources and of 10% if at least 50% is from domestic 
sources.14 Technology-specific FITs include Georgia’s FIT 
for small hydropower plants (under 0.1 MW) as well as two 
Albanian measures: a FIT for small hydro plants (under 10 MW) 
and 15-year concession agreements for larger-scale hydro 
plants (between 10 MW and 15 MW of capacity).15
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Albania Hydro
Existing plants up to 10 MW: EUR 0.06 per kWh

New plants up to 15 MW: EUR 0.07 per kWh

Armenia

Small hydro

Plants built on natural water streams: EUR 0.036 per kWh (VAT excluded) 

Plants built on irrigation systems: EUR 0.024 per kWh (VAT excluded) 

Plants built on natural drinking sources: EUR 0.016 per kWh (VAT excluded) 

Wind EUR 0.065 per kWh (VAT excluded)

Biomass EUR 0.069 per kWh (VAT excluded)

Azerbaijan

Private small hydro EUR 0.027 per kWh

Wind EUR 0.029 per kWh

Other renewable energy 
sources* EUR 0.03 per kWh

Belarus1

Hydro EUR 0.14 per kWh for the first 10 years for systems up to 300 kW

Wind EUR 0.14 per kWh for the first five years

Solar PV EUR 0.29 per kWh for the first 10 years for systems up to 300 kW

Biomass EUR 0.15 per kWh for the first 10 years for systems up to 300 kW

Biogas EUR 0.15 per kWh for the first 10 years for systems up to 300 kW

Geothermal EUR 0.14 per kWh for the first 10 years for systems up to 300 kW

Renewable energy EUR 0.8 per kWh for the first 10 years

Bosnia and Herzegovina - 
Federation of Bosnia and 
Herzegovina

Hydro

Micro: EUR 0.1484 per kWh 

Mini: EUR 0.093 per kWh 

Small: EUR 0.0703 per kWh 

Medium: EUR 0.0632 per kWh

Wind

Micro: EUR 0.189 per kWh

Mini: EUR 0.1131 per kWh 

Small: EUR 0.0 967 per kWh 

Medium: EUR 0.0 819 per kWh 

Large: EUR 0.0754 per kWh 

Solar

Micro: EUR 0.3160 per kWh 

Mini: EUR 0.2419 per kWh 

Small: EUR 0.2010 per kWh 

Biomass

Micro: EUR 0.1599 per kWh 

Mini: EUR 0.1277 per kWh 

Small: EUR 0.0123 per kWh 

Medium: EUR 0.0116 per kWh

Biogas

Micro: EUR 0.4683 per kWh 

Mini: EUR 0.3406 per kWh 

Small: EUR 0.1425 per kWh 

Bosnia and Herzegovina  
– Republika Srpska

Hydro

Up to 1 MW: EUR 0.0788 per kWh

1-5 MW: EUR 0.0678 per kWh

5-10 MW: EUR 0.0637 per kWh

Wind Up to 10 MW: EUR 0.0845 per kWh

Solar (rooftop)

Up to 50 kW: EUR 0.1635 per kWh

50-250 kW: EUR 0.1414 per kWh

250 kW-1 MW: EUR 0.1128 per kWh

Solar (ground-mounted)
Up to 250 kW: EUR 0.1312 per kWh

250 kW-1 MW: EUR 0.1044 per kWh

Solid biomass
Up to 1 MW: EUR 0.1234 per kWh

1-10 MW: EUR 0.1156 per kWh

Biogas For agricultural biogas up to 1 MW: EUR 0.1228 per kWh

Landfill gas
Up to 1 MW: EUR 0.0357 per kWh

1-10 MW: EUR 0.0277 per kWh

* created exclusively for the energy supply of business activities of legal entities and individual entrepreneurs

TABle 10 |  FIT Rates in Selected Countries   
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FYR of Macedonia

Hydropower

≤ 85,000 kWh of electricity delivered per block: EUR 0.12 per kWh

> 85,000 and ≤ 170,000 kWh of electricity delivered per block: EUR 0.08 per kWh

> 170,000 and ≤ 350,000 kWh of electricity delivered per block: EUR 0.06 per kWh

> 350,000 and ≤ 700,000 kWh of electricity delivered per block: EUR 0.05 per kWh

> 700,000 kWh of electricity delivered per block: EUR 0.045 per kWh

Wind EUR 0.089 per kWh (Art. 8 par. 2 FiT Decree)

Solar 
≤ 0.05 MW: EUR 0.16 per kWh

> 0.05 MW: EUR 0.12 per kWh

Montenegro2

Hydro

3 GWh of produced electricity: EUR 0.1044 per kWh3

3-15 GWh of produced electricity: EUR 0.0744 per kWh3

More than 1 GWh of produced electricity: EUR 0.0504 per kWh3

Wind EUR 0.0961 per kWh (Art. 4 Tariff System Decree)

Solar EUR 0.15 per kWh (Art. 4 Tariff System Decree) for power plants using solar energy on buildings and 
engineering constructions equally

Biomass
EUR 0.1371 per kWh for power plants using biomass from forestry and agriculture

EUR 0.1231 per kWh for power plants using biomass from wood processing industry

Biogas
EUR 0.08 per kWh for power plants using waste gas

EUR 0.15 per kWh for power plants using biogas (Art. 4 Tariff System Decree).

Serbia

Hydro

Up to 0.2 MW: EUR 0.1240 per kWh (Art. 13 § 3 Item No. 1.1 Incentive Measures Decree)

0.2-0.5 MW: EUR 0.13727 per kWh -6.633xP4 per kWh (Art. 13 § 3 Item No. 1.2 Incentive Measures Decree)

0.5-1 MW: EUR 0.1041 per kWh (Art. 13 § 3 Item No. 1.3 Incentive Measures Decree)

1-10 MW: EUR 0.10747 per kWh -0.337xP4 per kWh (Art. 13 § 3 Item No. 1.4 Incentive Measures Decree)

10-30 MW: EUR 0.0738 per kWh (Art. 13 § 3 Item No. 1.5 Incentive Measures Decree)

For plants up to 30 MW using existing infrastructure (see Art. 2 Nr. 2 Privileged Power Producer Decree):  
EUR 0.059 per kWh (Art. 13 § 3 Item No. 1.6 Incentive Measures Decree). 

Wind EUR 0.0920 per kWh (Art. 13 § 3 Item No. 5 Incentive Measures Decree)

Solar 

Roof-mounted power plants up to 0.03 MW: EUR 0.2066 per kWh  
(Art. 13 § 3 Item No. 6.1 Incentive Measures Decree)
Roof-mounted power plants of 0.03-0.5 MW: EUR 0.20941 per kWh - 9.383xP4 per kWh  
(Art. 13 § 3 Item No. 6.2 Incentive Measures Decree)

Ground-mounted power plants: EUR 0.1625 per kWh (Art. 13 § 3 Item No. 6.3 Incentive Measures Decree)

Biomass

Up to 1 MW: EUR 0.1326 per kWh (Art. 13 § 3 Item No. 2.1 Incentive Measures Decree)

1-10 MW: EUR 0.1382 per kWh -0.56xP4 per kWh (Art. 13 § 3 Item No. 2.2 Incentive Measures Decree)

Over 10 MW: EUR 0.0822 per kWh (Art. 13 § 3 Item No. 2.3 Incentive Measures Decree)

Biogas

Up to 0.2 MW: EUR 0.1566 per kWh (Art. 13 § 3 Item No. 3.1 Incentive Measures Decree)
0.2-1 MW: EUR 0.16498 -4.188xP4 per kWh (Art. 13 § 3 Item No. 3.2 Incentive Measures Decree)
Over 1 MW: EUR 0.1231 per kWh (Art. 13 § 3 Item No. 3.3 Incentive Measures Decree)
For power plants using animal waste: EUR 0.1231 per kWh  
(Art. 13 § 3 Item No. 3.4 Incentive Measures Decree)
For power plants using landfill and sewage gas (see Art. 2 Nr 6 and 7 Privileged Power Producer Decree):  
EUR 0.0691 per kWh (Art. 13 § 3 Item No. 4 Incentive Measures Decree)

Geothermal 

Up to 1 MW: EUR 0.0967 per kWh (Art. 13 § 3 Item No. 7.1 Incentive Measures Decree)

1-2 MW: EUR 0.10385 per kWh -0.688xP4 per kWh (Art. 13 § 3 Item No. 7.2 Incentive Measures Decree)

Over 5 MW: EUR 0.0692 per kWh (Art. 13 § 3 Item No. 7.3 Incentive Measures Decree)

Ukraine 

Small hydro EUR 0.105- 0.175 per kWh until 2019

Wind
EUR 0.102 per kWh for capacity of more than 2 MW

EUR 0.116 per kWh until 2019 for systems up to 30 kW

Solar5
EUR 0.17 per kWh (or capacity installed in 2016) 

EUR 0.15 per kWh (or capacity installed in 2017-2019)

Solar (rooftop)

Households with systems up to 30 kW:

EUR 0.2 per kWh (for capacity installed in 2015) 

EUR 0.19 per kWh (for capacity installed in 2016) 

EUR 0.18 per kWh (for capacity installed in 2017-2019) 

Biomass EUR 0.124 per kWh until 2019

Biogas EUR 0.124 per kWh until 2019

Geothermal EUR 0.15 per kWh until 2019

POLICY
LANDSCAPE 05

Notes: 1 Tariff for the first 10 years of commissioning up to 300 kW, except wind which is the first 5 years of commissioning regardless of the size. After that FIT progressively decreases.
2 Small hydro plants, plants using biomass, biogas, solid waste or landfill gas and co-generation plants are limited to a maximum capacity of 10 MW (MWe), while solar power 
plants are restricted to a maximum capacity of 1 MW limited only to rooftops or building structures. Only for wind power plants there is no prescribed maximum size.
3 If the small hydro plant has been built on an existing pipeline or dam, the incentive price is reduced to 80% of the above mentioned value (Art. 5 § 3 Tariff System Decree).
4 “P” stands for the value in MW of the installed power of the power plant.
5 Households are eligible for the FIT if total power capacity of their installations using solar and/or wind energy does not exceed 30 kW.
Source: See endnote 12 for this section.
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In addition, six countries – Armenia, Belarus, Georgia, Moldova, 
Montenegro and Ukraine – enforce net metering / net billing 
programmes. Georgia and Moldova both adopted net metering 
policies in 2016. Georgia’s programme was introduced in an 
amendment to the Law on Electricity and Natural Gas, which 
now states that renewable energy systems (under 100 kW 
capacity) are eligible for self-consumption and also can connect 
to the grid to buy or sell the electricity surplus at the end of the 
year.16

Four other regulatory policies are being used in the region (see 
Table 11). Tendering is used in six countries (Albania, Bosnia and 
Herzegovina, Georgia, Moldova, Montenegro and the Russian 
Federation), and tradable renewable energy certificates are 
used in five countries (Albania, Belarus, Kyrgyzstan, the Russian 
Federation and Tajikistan). Under Albania’s Law on Renewable 

Energy, the support scheme is to be based on “contracts 
for difference” for which the total support available will be 
determined by tenders. Renewable energy producers will sell 
the electricity in the market and receive the variable premium 
as the difference between the auction price and the electricity 
market price.17 

electric utility quotas and obligations have been adopted in 
four countries: Albania, Belarus, Montenegro and the Russian 
Federation. The Russian Federation uses a mix of policies, 
including a capacity-based scheme adopted via Decree No. 
449 in 2013. While some countries incentivise the electricity 
produced, the Russian Federation uses a different approach, 
promoting renewable energy through the capacity market. The 
International Finance Corporation is supporting Russia in the 
development of enabling policies (see Sidebar 11).18

Sidebar 11. Enabling Renewable Energy Integration Through Pumped Storage

Renewable energy technologies that are variable in nature – such as wind and solar – are becoming an important component 
of power systems around the world. Despite the benefits that wind and solar bring (such as energy security), the variable out-
put can lead to frequency and voltage fluctuations, which could adversely affect grid stability. Furthermore, climate impacts 
on hydropower – the backbone of electricity generation in a variety of countries – is driving modernisation of power systems 
to improve their flexibility and resilience.

Pumped storage, a proven grid-scale energy storage solution, can help countries balance generation from variable renewable 
energy sources and reduce the amount of new transmission required to integrate the renewable capacity needed to meet set 
targets. In the region covered in the present report, 4 of the 17 countries – Bosnia and Herzegovina, the Russian Federation, 
Serbia and Ukraine – have pumped storage plants, which have been providing affordable water regulation and peak demand 
shaving in the region for decades. 

The Russian Federation commissioned its first pumped storage plant in 1967. The 15.9 MW Stavropolskaya plant is used for 
seasonal water level regulation in the Great Stavropol Canal, filling it with water during the shallow autumn-winter period. A 
second pumped storage plant, the 1,200 MW Zagorskaya [GAES] plant located in the Moscow region, provides peak smooth-
ing services. The country also has an ambitious pipeline of more than 2 GW of pumped hydro projects for further peak shav-
ing for the Moscow region as well as added flexibility in view of coming nuclear power plants.

Ukraine’s electricity system, dominated by nuclear power, has been undergoing a transformation. It is rapidly integrating 
significant solar and wind capacity and is looking to add pumped storage to assist with peak shaving and to provide effective 
load regulation for wind and solar plants. Dniester pumped storage plant is planned to reach an installed capacity of 2.27 
GW, becoming the sixth largest pumped storage plant in the world. As of end-2016, 972 MW was in operation. The plant will 
store the electricity generated during low demand times and re-inject it to the grid during peak hours. Also in the pipeline is 
the Kaniv Pumped Storage Plant, with an expected capacity of 1,000 MW. However, the plant is on hold due to licensing and 
financing hurdles.

Pumped storage in Bosnia and Herzegovina dates back to 1979, when the Čapljina facility started operation as the first 
pumped storage power plant in the former Yugoslavia. The plant contributes to the reliability of the power system as well as 
addressing the peak load challenge. In Serbia, the 614 MW Bajina Basta pumped storage plant was commissioned in 1982 
and is operated by Elektroprivreda Srbije (EPS) as part of the power system. The plant helps maintain the reliability of the 
electricity supply and operates based on electricity price arbitrage opportunities. 

Despite the rising interest in pumped storage, the lack of a specific regulation to support energy storage (especially for 
pumped hydro) has confined its development to only projects where the economics of electric arbitrage are sufficient for 
investors. Projects also are facing permitting challenges related to environmental concerns. Pumped hydro, with its balancing 
attributes, can enable the efficient integration of variable renewable energy into the system while increasing resiliency and 
energy security.

Source: See endnote 18 for this section.
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HEATING AND COOLING SECTOR
Policy support for renewable heating and cooling continues 
to lag behind such support in the power sector. By the end 
of 2016, only Montenegro had a heating target, and Ukraine 
had an obligation for a 12.4% share of renewable energy 
sources in the heating and cooling sector by 2020.19 Bosnia and 
Herzegovina was one of the pioneering countries to include 
planned measures for renewable energy in heating in its 
INDC submitted to the UNFCCC, but implementation on this 
commitment is lacking.20 The Energy Community, in its Annual 
Implementation Report for 2016, highlighted the lack of progress 
in the countries of South East Europe in complying with EU 
rules on heating and cooling.21

Albania’s National Renewable Energy Action Plan establishes 
a target for 38% renewable energy consumption by 2020, 
including a contribution from the heating and cooling sector via 
biomass (wood/waste) and heat pumps. The Plan also states 
Albania’s intention to introduce support schemes for the use of 
renewable energy for heating and cooling.22 

Montenegro continues to be the only country with a mandate 
for renewable heating and cooling in new buildings; depending 
on the climate zone, a quota of hot water needs must be met 
using renewable energy sources (solar energy and biomass 
boilers, among others).23 

TRANSPORT SECTOR

The number of policies in the region to stimulate renewable 
energy in the transport sector increased slightly in 2015; 
however, support remains far below other sectors. Armenia, 
Kazakhstan and Turkmenistan strengthened their co-
operation in the framework of the UN global conference on the 
sustainable transport.24

Several countries have renewable energy targets for the 
transport sector, including Albania, the former Yugoslav 
Republic of Macedonia, Moldova, Montenegro, Serbia and 
Ukraine. Two countries – the former Yugoslav Republic of 
Macedonia and Montenegro – continue to work on legislation 
to address further support for renewable energy in transport.
 
The National Renewable Energy Action Plans of Albania and 
Ukraine indicate 10% renewable energy targets in the transport 
sector by 2020.25 In Moldova, the renewable energy policy 
(Law No. 10) tasks the Ministry of Environmental Protection to 
develop a regulation on sustainability criteria for transport to 
be submitted by the government for adoption by 2017. Bosnia 
and Herzegovina (Republika Srpska) has committed to a yearly 
increase of 0.5% in the use of renewable energy in the transport 
sector, to reach a 10% share by 2020.26 

Early in 2016, Moldova adopted a Law on Promotion of Energy 
from Renewable Sources, a breakthrough towards establishing 
a solid regulatory framework that enables the development of 
renewable energy projects.27 The Law addresses issues related 
to Moldova’s compliance with the EU’s renewable energy acquis 
emanating from the country’s membership in the Energy 
Community. The entry into force of the legislation was delayed 

to March 2017 to give the concerned authorities time to adopt 
the necessary secondary legislation. The Law envisions the 
introduction of support schemes for renewable power projects 
in the form of tendering, as well as for renewable heating and 
cooling. It also requires that renewable energy technologies be 
included when planning, constructing and renovating buildings 
or industrial sites. 

FISCAL INCENTIVES AND PUBLIC 
FINANCING

Various types of fiscal incentives and public financing for 
renewable energy are present in all countries in the region 
except three (the former Yugoslav Republic of Macedonia, 
Turkmenistan and Uzbekistan (see Table 11).28 

Bosnia and Herzegovina, the former Yugoslav Republic of 
Macedonia and the Russian Federation use capital subsidies 
or rebates. In the former Yugoslav Republic of Macedonia, the 
government introduced capital subsidies of 30% of the total 
investment cost for a household’s solar water heater.29

Energy production payments are used in Albania, Armenia, 
Azerbaijan, Belarus, Georgia, Kyrgystan, Montenegro, the 
Russian Federation, Tajikistan and Ukraine. Kyrgyzstan, 
Tajikistan and Ukraine use investment or production tax credits. 
Public investment, loans or grants are used in nine countries 
(Armenia, Azerbaijan, Georgia, Kazakhstan, Kyrgyzstan, 
Moldova, Montenegro, Serbia and Tajikistan), and reduction in 
sales, energy, CO2, value-added tax (VAT) or other taxes is used 
in three countries (Kyrgyzstan, Moldova and Ukraine). 

In Moldova, for example, construction works on wind and 
solar installations are exempted of VAT. Also, wind turbines 
with a capacity of more than 1 MW are exempted of VAT and 
other customs taxes.30 The country is using fiscal incentives to 
develop its biomass market as well, making available a wide 
range of biomass baling, milling, briquetting and pelleting 
equipment under advantageous conditions for a three-year 
period with 0% commission, 0% interest and zero-rate VAT.31

Ukraine provides import tax exemptions for renewable 
energy materials, equipment and installations, as well as a 
significant reduction of the land tax for owners of renewable 
energy projects, who pay only 25% of the land tax (and others). 
Montenegro provides an interest-free credit line for the 
installation of heating systems (modern biomass fuels) as part 
of Phase II of the Energy Wood project.32 

In Georgia, Energocredit, a dedicated programme of the EBRD, 
supports local businesses and individuals in implementing 
energy efficiency measures and renewable energy projects. 
The EBRD provides USD 125 million to local financial institutions 
in the Caucasus region, for on-lending. Creditworthy private 
companies and Individuals, as well as suppliers of eligible 
equipment and materials, can apply for Energocredit loans 
through commercial banks. Residential customers also can 
apply for an incentive payment amounting to 10% of the 
Energocredit loan value for installations with the highest energy 
efficiency standards.33

POLICY
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Albania              
Armenia              
Azerbaijan              
Belarus              
Bosnia and Herzegovina              
Georgia              
Kazakhstan              
Kyrgyzstan              
FYR of Macedonia              
Moldova              
Montenegro              
Russian Federation              
Serbia              
Tajikistan              
Turkmenistan              
Ukraine              
Uzbekistan              

TABle 11 |  Overview of Renewable Energy Policies, by Country 

Note: Check marks indicate the presence of, and "x's" indicate the absence of, a policy or regulatory measure. Information for Albania Renewable Energy Sources Action Plan was 
approved in 2016.
Source: See endnote 28 for this section. 

CITY AND LOCAL GOVERNMENT 
POLICIES 

In 2016, more than 350 representatives of central, regional and 
local authorities of the Eastern Partnership gathered in Armenia 
to launch the new Mayors for Economic Growth initiative (M4EG) 
and the second phase of Covenant of Mayors East (CoM East), to 
support local sustainable development and economic growth in 
the Eastern Partnership countries.34 In 2017, a new round of Call 
for Proposals would make available USD 10.5 million in grants 
for municipalities in the Eastern Partnership countries for the 
implementation of their Sustainable Energy and Climate Action 
Plans.35

The region has potential to leverage opportunities across 
several sectors (water, energy and food production) through 
development of its renewable potential, provided that adequate 
policies are in place. Sidebar 12 discusses the intersection 
between renewable energy deployment and the water-energy-
food nexus.36

RENEWABLE ENERGY AND 
NATIONALLY DETERMINED 
CONTRIBUTIONS UNDER THE PARIS 
AGREEMENT

All countries in the region submitted Intended Nationally 
Determined Contributions (INDCs) outlining their commitments 
to tackling climate change in advance of the UNFCCC 
Conference of the Parties (COP21) in Paris in December 2015.37 
As participating countries officially join the Paris Agreement, 
their INDCs will be converted into Nationally Determined 
Contributions (NDCs), which will become the national climate 
action plans. Countries must update their NDCs every five years. 
As of February 2017, 120 countries worldwide had submitted 
their NDCs, including 5 countries covered in this report: Albania, 
Belarus, Kazakhstan, Turkmenistan and Ukraine.

NDCs can play a role in advancing renewable energy targets 
by incorporating the appropriate level of ambition. However, 
based on IRENA analysis in selected countries, including 
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Kazakhstan, the Russian Federation and Ukraine, renewable 
energy does not play an adequate role in the design of the 
contributions (see Table 12).38 Renewable energy commitments 
are not always included, and countries do not necessarily take 
into account deployment of the most cost-effective renewable 

energy options. In addition, the NDCs examined have 
underestimated the potential for renewable energy in 2030 by 
a factor of five. More emphasis must be put on examining how 
renewable energy can mitigate greenhouse gas emissions at 
the national and regional levels. 

Sidebar 12. Intersectoral Synergies to Deploy Renewable Energy: The Water-Energy-Food Nexus 
Approach

Renewable energy technologies could address some of the trade-offs between water, energy and food production, bringing 
substantial benefits in all three sectors. They can moderate competition by providing energy services using less resource-in-
tensive processes and technologies compared to conventional energy, especially in transboundary river basins in South East 
Europe, the Caucasus and Central Asia. 

In most of these basins, the riparian countries have active hydropower development but also have the potential to exploit 
other renewable sources such as solar, wind and geothermal energy. The distributed nature of many renewable energy 
technologies means that they can offer integrated solutions for expanding sustainable energy while enhancing security of 
supply across the three sectors. This contributes to addressing the region’s strategic energy challenges. Distribution of small 
scale-solutions also can reduce environmental impacts of fossil fuel use. 

The meaning of “nexus” in the context of energy, water and food (agriculture) refers to these sectors being inseparably linked 
so that actions in one sector commonly have impacts on the others, as well as on ecosystems. The nexus approach aims to 
support more sustainable renewable energy deployment by building synergies, increasing efficiency, reducing trade-offs and 
improving governance among sectors. The emphasis is on transboundary co-operation in both energy sector development 
and water management. The nexus approach has been adopted to stimulate renewable energy deployment in the region by 
the Group of Experts on Renewable Energy of the UNECE, in co-operation with the Convention on the Protection and Use of 
Transboundary Watercourses and International Lakes (Water Convention). 

The work resulted in policy recommendations on how the nexus consideration can be leveraged for better resource man-
agement, with a focus on renewable energy deployment across the basins. Full and fair access to the existing grid is required 
for electricity produced from renewable energy. The energy system of the future needs to be considered in planning grid 
infrastructure development or replacement. System costs need to be reduced by means of market reforms, normative instru-
ments (such as standards), business models and targeted financing instruments. Barriers faced by new generation, non-con-
ventional renewable energy technologies need to be removed to promote their penetration into national energy systems. 
Targeted instruments need to be developed to reduce renewable energy financing costs, and decentralised direct uses of 
renewable energy need to be promoted as a way to provide on-site energy services, including through micro-, mini- and off-
grid renewable energy options for remote areas. 

Overall, increasing the renewable energy share can help to reduce water requirements in power generation; boost water 
security by improving accessibility, affordability and safety; and contribute to food security objectives. All of the countries 
involved may share the benefits. 

Source: See endnote 36 for this section.
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TABle 12 |  Overview of Submitted Nationally Determined Contributions and Renewable Energy in the Region

Renewable Energy 
Targets or Measures Remarks

Albania Not included

Albania argues that it already has a very high share of renewable energy in its energy mix 

and that hence there is little room for further decarbonisation of its energy system with 

renewables.

Azerbaijan Included
The NDC calls for a 35% reduction of CO2 by 2030 in comparison with 1990 and for a 420 MW 

increase in renewable energy capacity by 2020. 

Belarus Included –

Kazakhstan Included Renewable energy is a central pillar of the country’s Green Economy Strategy.

Turkmenistan Included Renewable energy development is one of the main priorities under the NDC.

Ukraine Included –

Source: See endnote 38 for this section.
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ENERGY EFFICIENCY TARGETS AND 
POLICIES

Energy efficiency represents the opportunity to deliver more 
services for the same energy input, or the same amount of 
services for less energy input. Support policies for energy 
efficiency are a complex body of instruments including 
regulations, standardisation and certification, and monitoring 
rules. Enforcement requires the allocation of resources, and 
the results of these measures (in terms of energy savings) take 
time to realise, creating a challenge for managing expectations. 

All 17 countries in the region except for Turkmenistan have 
enacted regulatory policies to advance energy efficiency, 
most commonly in the buildings sector (including lighting 
and appliances) followed by transport and industry. All of the 
countries except Georgia, Kyrgyzstan and Turkmenistan have 
established energy efficiency targets (see Table 13).39 To drive 
the efficiency improvements necessary to achieve their  targets, 
governments are introducing new regulations or updating 
existing ones. Belarus and Ukraine both have approved their 
National Action Plans for Energy Efficiency. 

Azerbaijan approved its Energy Efficiency Action Plan for 2020 
in 2016, and Armenia approved its second National Action Plan 
for Energy Efficiency in 2017.40 Belarus approved its National 
Programme on Energy Efficiency and Energy Saving for 2016-
2020, which aims to improve data, monitoring, education, 
training and international collaboration, among others.41 
Albania adopted a new Law on Energy Efficiency in November 
2015, replacing the outdated Law on Energy Efficiency of 2005. 
The Law envisages institutional and financial reinforcement, 
such as the establishment of an energy efficiency agency and 
an energy efficiency fund.42 Also in November 2015, Ukraine 
adopted its National Energy Efficiency Action Plan to 2020, 
which foresees an overall national indicative energy savings 
target of 9% of final energy consumption until 2020.43

In Central Asia, Kazakhstan amended its Law on Energy 
Efficiency in 2015 and is implementing its Energy Efficiency 
Programme 2020, aimed at reducing the energy intensity 
of the national economy 10% by 2015 and 25% by 2020.44  

Turkmenistan’s government acknowledges the importance 
of energy efficiency and increased use of renewable energy 
sources as key priorities of the policy for limiting greenhouse 
gas emissions envisaged in the country’s National Strategy on 
Climate Change.45 Georgia is in the process of producing its first 
National Energy Efficiency Action plan.46 Only Kyrgyzstan and 
Turkmenistan do not have mandated government institutions 
(dedicated agencies or appointed ministries) to formulate and 
implement energy efficiency strategies and policies.

BUILDINGS SECTOR

Energy efficiency in buildings is addressed through a mix of 
instruments including mandatory building standards, minimum 
energy performance requirements, support mechanisms (such 

as energy audits, energy labels and certificates), awareness 
campaigns and trainings. 

Eight countries – Albania, Belarus, Bosnia and Herzegovina, 
Kazakhstan, the former Yugoslav Republic of Macedonia, 
Montenegro, Serbia and Uzbekistan – address efficiency in the 
buildings sector through long-term strategic plans and visions 
at the government level. 

In addition, eight countries – Albania, Azerbaijan, Belarus, 
Bosnia and Herzegovina, the former Yugoslav Republic of 
Macedonia, Moldova, Montenegro and Serbia – have targets 
for energy efficiency in buildings. Varying levels of energy 
performance requirements exist in all countries except Albania, 
Georgia and Turkmenistan.47 The regulatory landscape in this 
area is still under development, with technical assistance 
support from international donors.
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Albania    
Armenia    
Azerbaijan    
Belarus    
Bosnia and Herzegovina    
Georgia    
Kazakhstan    
Kyrgyzstan    
FYR of Macedonia    
Moldova    
Montenegro    
Russian Federation    
Serbia    
Tajikistan    
Turkmenistan    
Ukraine    
Uzbekistan    

TABle 13 |  Overview of Energy Efficiency Policies, by Country 

Note: Check marks indicate the presence of, and "x's" indicate the absence of, a policy 
or regulatory measure. 
Source: See endnote 39 for this section.
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In Turkmenistan, UNDP has worked to improved energy 
efficiency in residential buildings by introducing improved 
design measures and by supporting pilot projects.48 Mandatory 
building labelling has been adopted in Bosnia and Herzegovina, 
the former Yugoslav Republic of Macedonia, Montenegro, the 
Russian Federation, Serbia and Uzbekistan (see Table 14).49 

Auditing regulations are in force in Bosnia and Herzegovina, 
Kazakhstan, the former Yugoslav Republic of Macedonia, 
Moldova, Montenegro, Serbia and Uzbekistan. Kazakhstan, 
Moldova and Ukraine have energy performance contracting to 
support building retrofits based on energy savings.50 

However, support for building retrofits is translated into 
financial, fiscal or economic instruments only in Albania, 
Kazakhstan, the former Yugoslav Republic of Macedonia, 
Moldova, Montenegro and Ukraine. For example, the former 
Yugoslav Republic of Macedonia and Moldova use grants, 
rebates and subsidies. Montenegro and Ukraine have 
preferential loans. Kazakhstan provides state support for 
energy-saving equipment.51

Other countries have opened dedicated credit lines with the 
support of international donors, such as the EBRD in Georgia 
and the World Bank in Kyrgyzstan.52 Support mechanisms for 
energy efficiency in buildings have been adopted in Albania, 
Belarus, Kazakhstan, Kyrgyzstan, the former Yugoslav Republic 
of Macedonia, Montenegro and Ukraine. 

LIGHTING AND APPLIANCES SECTORi 

Policies to support energy efficiency for lighting and appliance 
technologies continued to be pursued slowly during 2016. 
Serbia adopted a regulation enabling procurement of energy 
efficiency in municipal services, including street lighting. 

Lighting standards exist in nine countries of the region and 
are absent in Armenia, Azerbaijan, Georgia, Tajikistan and 
Turkmenistan. Mandatory labelling for lighting has been 
adopted in Belarus, the former Yugoslav Republic of Macedonia, 
Montenegro, Serbia, Ukraine and Uzbekistan. 

Four countries – Georgia, Kazakhstan, Kyrgyzstan and the 
former Yugoslav Republic of Macedonia – use support 
mechanisms such as advice and aid services to promote 
energy-efficient lighting and appliances. In Georgia, Bolnisi 
municipality is working with USAID to installed LED street lights 
powered by solar energy.53 

Kazakhstan and Kyrgyzstan work with international and 
educational campaigns to promote standards for efficient 
lighting, Belarus and Kazakhstan have professional training 
programmes and research and development, and the former 
Yugoslav Republic of Macedonia uses voluntary approaches. 
Kazakhstan and Kyrgyzstan have public awareness campaigns 
on lighting efficiency. Only Belarus, Montenegro, Serbia and 
Uzbekistan use a mix of support instrumentsii to create a 
comprehensive approach that is conducive to more efficient 
lighting performance. 

Policy regarding incandescent lighting is still lagging in some of 
the countries. Despite global efforts to phase out incandescent 
bulbs, only Kazakhstan, the Russian Federation and Tajikistan 
have introduced such measures. Kyrgyzstan has adopted a 
system of standardisation and energy certification for lighting 
products that are produced for household domestic use. 

Appliance standards and labelling continue to contribute 
to improving energy efficiency in buildings. Five countries – 
Albania, Montenegro, Serbia, Tajikistan and Ukraine – have 
long-term strategic plans and visions for appliances. Albania, 
Belarus, Montenegro and Serbia have energy efficiency 
targets for appliances. Nine countries – Belarus, Bosnia and 
Herzegovina, the former Yugoslav Republic of Macedonia, 
Moldova, Montenegro, the Russian Federation, Serbia, Ukraine 
and Uzbekistan – have adopted mandatory labelling for 
appliances.iii 

Kazakhstan and Uzbekistan have in place comprehensive 
policies on energy efficiency standards and labelling. In the 
countries of South East Europe, labelling regulations are based 
on transposition of the EU’s Directive 2010/30/EU on labelling 
of energy-related products. Belarus has advice and aid services, 
international and educational campaigns, professional training 
programmes and research and development on appliances. 
Kazakhstan has international and educational campaigns 
and professional training programmes, and Ukraine has 
professional training programmes.
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Albania   
Armenia   
Azerbaijan   
Belarus   
Bosnia and Herzegovina   
Georgia   
Kazakhstan   
Kyrgyzstan   
FYR of Macedonia   
Moldova   
Montenegro   
Russian Federation   
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Tajikistan   
Turkmenistan   
Ukraine   
Uzbekistan   

TABle 14 |  Overview of Mandatory Labelling Policies, by Country
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Note: Check marks indicate the presence of, and "x's" indicate the absence of, a policy 
or regulatory measure.
Source: See endnote 49 for this section.

i  Includes cooking equipment. Energy use in cooking is addressed in Section 3.
ii  The support mechanisms include advice and aid services, international and educational campaigns, professional training programmes, voluntary approaches and RD&D.
iii Montenegro was still in the progress of adopting the legislation at the time of this report preparation. 



70

SECTOR-SPECIFIC TARGETS

06
INVESTMENT  

FLOWS



71REN21 UNECE RENEWABLE ENERGY STATUS REPORT 2017

INVESTMENT
FLOWS06

GLOBAL OVERVIEW1

Global new investment in renewable power and fuels (not 
including hydropower above 50 MW) grew in 2015 to USD  
285.9 billion, a 5% increase compared to 2014.2 Global 
investment in renewable power, at USD 265.8 billion, was 
twice the amount for new coal and natural gas power 
generation capacities. 2015 was the first year that renewable 
energy investment in developing countries, at USD 156 billion, 
outweighed that in developed countries, at USD 130 billion. 

However, none of the 17 countries covered in this report ranked 
among the top 10 countries in renewable energy investment, 
nor has any surpassed the USD 500 million mark to join the 
group of top-performing developing countries that includes 
Brazil, Chile, China, Honduras, Mexico, Morocco, Pakistan, the 
Philippines, South Africa and Uruguay. Solar and wind power 
were the leading technologies by far in global investment. 

Solar (mostly solar PV) accounted for USD 161 billion of new 
investment in renewable power and fuels (not including 
hydropower above 50 MW), and wind’s share was USD 109.6 
billion. 

Renewable energy investment in the 17 countries of the region 
totalled USD 400 million in 2015, a notable decline from USD 
700 million in 2014. The region still represented a fraction – less 
than 0.2% – of the global total in 2015, compared to 0.5% in 
2014 (see Figure 14).3 

While the data for 2016 were preliminary at the time of this 
writing, they point to further reductions in investment in the 
region. This reflects the overall trend of decreased investment 
in renewable energy globally in 2016 on the back of declining 
equipment costs.
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FiGURe 14 |  Renewable Energy Investment in the Region, 2004-2015

Source: See endnote 3 for this section.
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Only three countries – Kazakhstan, the Russian Federation 
and Ukraine – saw new investment committed in 2015 (USD 
100 million in Kazakhstan and Ukraine and USD 200 million 
in the Russian Federation), based on the available data 
from Bloomberg New Energy Finance. The absence of new 
investment is notable in South East Europe, the Caucasus and 
Central Asia.

Ukraine still dominates the region in cumulative renewable 
energy investment since 2004 (see Figure 15), despite a 
slowdown since 2014.4 Only the Russian Federation (USD 
1 billion), Kazakhstan (USD 600 million) and Bosnia and 
Herzegovina (USD 500 million) have achieved or surpassed the 
USD 500 million in cumulative investment, with the remaining 
countries trailing below this mark. 

Additional data gathering conducted for this report reveals 
some positive developments. In Georgia, USD 130 million was 
invested in small hydro projects between 2013 and 2016 (see 
Sidebar 13).5 Armenia aims to attract between USD 200 million 
and USD 300 million in investment for wind power generation 
by 2020.6 Uzbekistan is actively seeking investment for its 

solar power development programme.7 In Ukraine, renewable 
energy projects representing more than USD 44.25 million 
in investment reportedly went online in 2016.8 The EBRD is 
considering providing a senior loan of up to USD 26 million 
to India's ACME Cleantech Solutions Pvt Ltd for a 29 MW peak 
solar project in Kazakhstan.9 
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FiGURe 15 |  Cumulative Renewable Energy Investment in Selected Countries, 2004-2015 

Source: See endnote 4 for this section.

Sidebar 13.  Investment in Small Hydropower in Georgia

Georgia is one of the world’s leading countries in water resources per capita. The Ministry of Energy estimates Georgia’s 
hydropower potential at 40 terawatt-hours, yet currently only 20% of the country’s hydro resources are realised. Between 
2013 and 2016, Georgia’s hydropower development programme attracted more than USD 92 million for 13 small hydro 
projects (installed capacity less than 50 MW), with state and private participation totalling 87.95 MW. During the same period, 
two large-scale hydro plants (capacity over 50 MW) attracted almost USD 309 million, with a combined installed capacity of 
195 MW. This brings the average investment for small hydro to USD 1.05 million per MW, and for large-scale projects to USD  
1.046 million per MW. 
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REGIONAL FINANCING SOURCES

Debt is the major source of financing for utility-scale renewable 
energy projects globally. It is complemented by bond issuance, 
including growing issuance of green bonds. Utilities are an 
important source of equity financing. A specific breakdown of 
sources is not available for the region covered in this report. 
However, information is available about donor community 
activities in the region, including lending, which is analysed 
below.

International donors and development banks continue to be an 
important source of debt financing and grants for renewable 
energy projects in the region. This edition tracks some of the 
key activities of donor institutions during the period 2010-2016. 
The EBRD and the World Bank currently have the largest 
mandates in the region, covering all 17 countries. The ADB 
has a mandate for the Caucasus and Central Asia. South East 
Europe benefits from dedicated donor funds, which also are 
available for lending to renewable energy.

The EBRD leads renewable energy financing in the region, 
providing more than USD 1.8 billion in lending to renewable 
energy (including large-scale hydro) projects between 2010 
and 2016. The total cost of the projects was USD 3.9 billion.10 
The highest share of lending went to hydropower projects, at 

USD 993 million. Lending to wind projects totalled USD 224 
million and to solar projects totalled USD 180 million. A non-
technology-specific amount of USD 495 million covered several 
financing facilities and financing frameworks in Armenia, 
Georgia, Kazakhstan and Ukraine. 

During 2015 and 2016, the EBRD’s activity was spread across 
several countries in the region (see Figure 16).11 Kazakhstan 
captured the highest amount, USD 390 million, of which USD 
1.18 billion is dedicated to utility-scale solar projects. The rest of 
the funding is spread over large hydropower projects, totalling 
USD 103 million in Georgia and Tajikistan, and wind projects 
totalling USD 95 million in Georgia, Serbia and Ukraine. The 
EBRD announced in December 2016 that it had earmarked 
EUR 200 million (US 214.4 million) to finance primarily private 
renewable energy projects in Kazakhstan within the next five 
years, with a total generating capacity of 300 MW.12 EBRD will 
allocate EUR 160 million (US 172 million) to the construction 
of generating capacity (wind, solar, small hydro plants or 
biogas) and EUR 40 million (US 43 million) to electricity grid 
modernisation.

Hydropower development in Georgia offers interesting lessons as the country’s renewable energy sector gears up to diversify 
into other technologies. Georgia’s first 20.7 MW wind farm in Gori was in test operations in 2016. The EBRD contributed to its 
financing, building on the bank’s role as a financier of hydropower development. The Ministry of Energy estimates 1,500 MW 
of wind energy potential. Ten wind power plants are undergoing feasibility studies, with a total installed capacity of 822 MW 
and an estimated USD 1.3 billion of investment required. 

Georgia’s success in attracting private investors to its hydropower programme based on key elements of the country’s overall 
framework, in particular the government’s investor-friendly business climate. Georgia’s liberal and attractive legal and tax 
framework is attractive for private investors (the country has no VAT nor any special fees for hydro resource utilisation). Tariff 
policy has been forthcoming to newly built hydropower plants. Regulatory reforms are under way, based on harmonisation 
with the EU power market regulations and pointing in the direction of a deregulated and day-ahead energy market. Georgia 
offers simplified procedures for hydropower developers: for example, small-scale generation (13 MW installed capacity or 
less) does not require a generation licence.

Yet the hydropower programme also has shed light on existing challenges. The framework lacks a structured administrative 
approach regarding applicable permits and agreements, including PPAs. Government policy is not perceived as stable. Afford-
able financing is an issue, especially beyond institutional investors such as the EBRD. Access to local industry professionals 
is limited. The focus of hydropower developers on the potential for export to Turkey is being challenged by the reduction in 
Turkey’s tariffs and limited cross-border trade capacities. Finally, buy-in from local communities has been difficult, especially 
for larger hydropower projects. Georgia’s hydro projects have been challenged by environmental issues, geological hazards 
and resettlement issues, making it harder to attain public buy-in for these renewable technologies.

The Georgian government is addressing the above issues with a series of measures. The length of PPAs was extended to 
incentivise further investments. The Law on Environmental Impact Assessment is being revised in line with the relevant EU 
directive. A Memorandum of Understanding was signed between the government and developers of large-scale hydropower 
plants to address the issues around involuntary resettlement. 

Source: See endnote 5 for this section.
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FiGURe 16 |  EBRD Country-Level Renewable Energy Funding in 
the Region, 2015-2016

FiGURe 17 |  World Bank Renewable Energy Funding in the Region, 2010-2016
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The World Bank financed USD 152 million in renewable energy 
projects in the region between 2010 and 2016 (see Figure 
17).13 More than 50% of this was financing for a single biomass 
district heating project in Belarus. In Armenia, the World Bank 
supported the preparation of a renewable energy action plan 
and is financing preparatory work for geothermal energy. The 
World Bank is funding biogas development in Moldova and 
renewable energy use in agriculture in Uzbekistan. 

The mandate of the ADB covers countries in the Caucasus and 
Central Asia. The ADB funded USD 753.4 million in renewable 
energy projects in the region between 2010 and 2016 (see 
Figure 18).14 However, 70% of the total, or USD 536.7 million, 
went to large-scale hydropower projects. The non-hydro 
renewable energy funding, USD 216.7 million, was split almost 
equally between grants (USD 106.73 million) and loans (USD 
110 million). The non-hydro funding was dominated by ADB’s 
activity in Uzbekistan, where the bank has allocated USD  
213.2 million for solar projects. The remaining funding is split 
between biomass projects in Azerbaijan (USD 1 million) and 
small hydro in Uzbekistan (USD 2.5 million).

Source: See endnote 11 for this section.

Source: See endnote 13 for this section.
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FiGURe 18 |  ADB Renewable Energy Funding in the Caucasus and Central Asia, 2010-2016

In the countries of South East Europe, the Western Balkans 
Investment Framework (WBIF) continues to channel investment 
from several international donors and multilateral banks, 
including the European Commission Instrument for Pre-
Accession, CEB, the EBRD, EIB, KfW and the World Bank. 

The WBIF provided USD 426.2 million to renewable energy 
projects between 2010 and 2016 (see Figure 19) to cover the 
costs of feasability and other technical studies.15 Bosnia and 
Herzegovina received the highest amount for small hydro 
projects (9.75 MW of installed acapacity in Kruševo, 2.12 MW 

in Zeleni Vir and 11.5 MW in Babino Selo) and wind projects 
(50 MW of installed capacity in Vlašić-Travnik and increasing 
installed capacity to 108 MW in Poklečani), amounting to EUR 
256 million (USD 274 million). The former Yugoslav Republic 
of Macedonia received EUR 131 million (USD 140 million) for 
the 36.8 MW Bogdanci wind farm. In Montenegro, the WBIF 
provided EUR 18 million (USD 18.9 million) to fund electricity 
network expansion for the development of renewable energy 
sources. The WBIF also allotted EUR 875,000 EUR (USD 940,000) 
for a regional study on biomass-based heating in the Western 
Balkans.

Source: See endnote 14 for this section.

Source: See endnote 15 for this section.
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The Green for Growth Fund (GGF) is complementary to the 
WBIF because it addresses renewable energy and energy 
efficiency specifically, whereas the WBIF is a cross-industry 
facility. The GGF provides refinancing to financial institutions 
to enhance their participation in the energy efficiency and 
renewable energy sectors. It also makes direct investments 
in non-financial institutions with projects in these areas. The 
GGF has disbursed nearly EUR 300 million (USD 322 million) 
since its inception in December 2009, with 19.1% for the use of 
renewables for commercial energy generation and 3.4% for the 
use of renewables by households and businesses.

Germany’s KfW is another development bank whose mandate 
covers the funding of renewable energy projects in South 
East Europe. Since 2010, KfW financed the Podvelezje wind 
farm in Bosnia and Herzegovina with a EUR 65 million (USD 
70 million) loan and the Bogdanci wind farm in the former 
Yugoslav Republic of Macedonia with a EUR 33 million (USD  
35 million) loan.16 In the former Yugoslav Republic of 
Macedonia, KfW also provided EUR 32 million (USD 34 million) 
for the rehabilitation of six hydropower plants.17 In addition KfW 
jointly funded, with the German Federal Ministry for Economic 
Cooperation and Development, a Balkan wind atlas to faciliate 
investment opportunities in the region.18

Other funding sources for renewable energy in the region 
included the EU Investment Facility for Central Asia (IFCA), 
which co-financed five sustainable energy projects totalling 
EUR 29 million (USD 31 million) between 2010 and 2015.19

 
POTENTIAL OF CLIMATE FINANCE

Climate finance consists of mitigation and adaptation funds. 
Renewable energy falls under mitigation funds, which can 
constitute an additional source of financing for projects in the 
region. Albania, Armenia, Azerbaijan, Bosnia and Herzegovina, 
Georgia, Kazakhstan, Kyrgyzstan, the former Yugoslav Republic 
of Macedonia, Moldova, Montenegro, Serbia, Tajikistan, 
Turkmenistan and Uzbekistan are all non-Annex I Parties under 
the UNFCCC and therefore are expected to be receivers of 
climate funds. 

The Climate Investment Funds (CIF) is one source that can be 
leveraged for renewable energy investment in the region. The 
CIF was established in 2008 to trigger investments at scale 
to empower climate-smart growth and transformation in 
developing and middle-income countries. The CIF has available 
USD 8.3 billion in pledged resources that can be leveraged 
further through private and public co-financing.20 The CIF 
covers both the construction of installed capacity as well 
as accompanying support, such as technical assistance and 
advisory services. 

The CIF has a 13% allocation for Eastern Europe and Central 
Asia countries.21 As of December 2016, CIF’s project pipeline 
in the 17 countries remained the same as in December 2014, 
except for revised funding allocations. The CIF has endorsed 
13 renewable energy projects in Armenia, Kazakhstan and 
Ukraine and has allocated USD 262 million, with an estimated 
co-financing of USD 1.3 billion (see Figure 20).22 The projects 
fall under the CIF’s Clean Technology Fund and, for projects in 
Armenia, under the Scaling Up Renewable Energy Programme. 
The CIF also has committed USD 21 million, with USD 65 million 
in co-financing, for large-scale hydropower in Tajikistan under 
its pilot programme for climate resilience.

The Global Environment Facility has been in operation since 
1991 and can be tapped for renewable energy financing. 
The GEF channels investment from several international 
development partners, and multilateral development is 
leveraged through additional co-financing. Figure 21 provides 
an overview of GEF-supported projects during 2010-2016, 
which cover renewable energy either under the main project 
scope or as a part of project activities.23 GEF funding totalling 
USD 76 million, with USD 770 million in co-financing from the 
EBRD, UNIDO, UNDP and the World Bank, covers 22 projects 
in the region, 13 of which focus uniquely on renewable energy 
or a specific technology (biomass, biogas, bioenergy) and 9 of 
which include renewable energy along with energy efficiency, 
green cities or green economy approaches. 
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The countries in South East and Eastern Europe, the Caucasus 
and Central Asia, as well as the Russian Federation, face 
economic challenges that affect their energy situations and 
the development of renewable energy and energy efficiency 
markets. South East and Eastern Europe saw some economic 
growth in 2015 and 2016, while the Caucasus and Central Asia 
have faced numerous external economic shocks. The Russian 
Federation has borne the economic impact of lower oil prices. 
The economic challenges extend into the energy sector and 
are reflected in renewable energy deployment in the region, 
which favours the cheapest energy source in the short term. 
Energy subsidies to fossil fuel generation persist and present 
an additional obstacle for the deployment of both renewable 
energy sources and energy efficiency measures in the region.

As a consequence the region is moving only slowly in the 
direction of more sustainable energy systems, with some 
countries being more active than others. Hydropower accounts 
for 70% of renewable power capacity additions in the region. 
Six countries (Albania, Armenia, Kyrgyzstan, Montenegro, 
Tajikistan and Turkmenistan) did not add any non-hydro 
renewable power in 2015 and 2016, while four countries 
(Belarus, Kazakhstan, the Russian Federation and Ukraine) 
added more than 90 MW each. 

With the end of the INOGATE programme, the region has 
witnessed several sub-regional energy collaboration 
initiatives, including in renewable energy. The new EU 
programme EU4Energy involves collaborations with the Energy 
Community, the Energy Charter and the IEA. The EU also has 
included renewable energy in the remit of the High Level Group 
on Central and South Eastern Europe Gas Connectivity. UNECE 
and IRENA are pushing the region’s renewable energy policy 
agenda in a regional setting. Energy efficiency continues to be 
tackled under the successful Covenant of Mayors initiative.

All 17 countries in the region submitted their INDCs prior to 
the December 2015 UN climate talks in Paris. Since then, six 
countries have submitted their NDCs, with five countries 
including plans to increase renewable energy deployment.

Access to affordable, reliable and sustainable energy 
remains a challenge for the region despite its endowment in 
energy sources, especially for low-income and rural populations. 
The quality and reliability of the electricity supply is problematic 
in several countries. Access to a sustainable and affordable heat 
supply is challenging in those countries that have long heating 
seasons. Access to clean fuels and technologies for household 
heating, lighting and cooking is still an issue for more than 17 
million people in the region. Improving the quality of energy 

access in rural and to some extent urban communities through 
renewable energy (bioenergy and solar PV) will continue to be a 
topic of focus, especially in the Caucasus and Central Asia and 
in parts of South East and Eastern Europe.

Even though energy intensity in the 17 countries is high in the 
global context, improvements continue with the introduction of 
additional policies and energy efficiency measures. The region 
exhibits steady progress in increasing energy efficiency in 
several sectors, assisted by financial support from international 
donors. Most policies and projects are targeting buildings, 
but energy efficiency in industry and transport also needs to 
be scaled up, considering the available potential for energy 
savings. Encouraging reductions in energy consumption 
alongside simultaneous economic growth have been observed 
in South East Europe and Moldova. 

Renewable energy markets continue to grow in the region, 
with new developments arising in the power, heat and transport 
sectors. The most prominent growth was experienced in power 
generation, where further developments beyond traditional 
technologies (such as hydropower) are occurring. Players 
with nascent renewable energy markets continue to mature, 
and utility-scale projects are being commissioned in several 
countries in the region (Azerbaijan, Belarus, Kazakhstan, the 
Russian Federation, Serbia and Ukraine). 

The region added more than 2 GW of renewable power capacity 
in 2015 and 2016, to reach a total installed capacity of 85.4 GW. 
The most significant renewable power capacity additions in 
2015 and 2016, outside of hydropower, were in the Russian 
Federation (153 MW), Kazakhstan (98 MW), Ukraine (97 MW) 
and Belarus (94 MW).

In the heating and cooling sector, renewable energy continued 
to replace fossil fuels. Solar water heaters are replacing boilers, 
geothermal energy is consolidating as an option for heat pumps 
and balneology, and modern biomass-based individual heating 
technologies are expanding in the district heating sector. 
As in the rest of the world, however, the region is deploying 
renewable heating and cooling technologies only modestly. 

Overall, the share of renewable energy in total final energy 
consumption diverges widely across the 17 countries, with a 
regional average of 18.2% of TFEC in 2014. Georgia, Albania, 
Tajikistan, Bosnia and Herzegovina and Montenegro have 
achieved high shares of renewable energy of above 30%, 
whereas Turkmenistan, Kazakhstan, Azerbaijan and Uzbekistan 
have low shares of less than 3% of TFEC.  

CONCLUSION
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new policy measures for renewable energy and energy 
efficiency in the region have progressively helped to remove 
barriers, attract investment, drive deployment, foster energy 
security and increase the flexibility of power systems. 
Renewable energy and energy efficiency support policies have 
received increased attention since 2015, due in part to the 
global pressure to mitigate global climate change in advance of 
and following the Paris climate talks. 

By the end of 2016, the number of countries in the region 
with renewable energy policies had again increased. At least 
15 countries had renewable energy targets in place, and most 
countries had renewable energy support policies in place, 
mostly in the form of a feed-in tariff. More than one-third of 
the 17 countries are pursuing renewable energy tendering, 
mimicking the global trend for this regulatory policy.

Renewable energy prospects differ by sub-region. In South 
East Europe, there is interesting potential for cost-competitive 
deployment of solar and wind power generation. However, 
renewable energy is being challenged politically, given the cost 
of government support policies. In the heating sector, the use 
of solar water heating and biomass could be expanded in both 
South East and Eastern Europe. Ukraine, the largest renewable 
energy player, is working to make its market more attractive to 
investors in Eastern Europe. 

In the Caucasus, Azerbaijan is creating opportunities for 
renewable energy development with the government’s support. 
Georgia is moving from hydropower to other renewable energy 
sources, such as wind. Armenia is opening opportunities for 
solar PV in particular, with strong government push. 

In Central Asia, the development of utility-scale projects for 
renewable power generation is expected in in Kazakhstan 
and Uzbekistan, bolstered by government support combined 
with financing from development banks (EBRD and ADB, 
respectively). Kyrgyzstan (with the exception of hydropower) 
and Tajikistan remain on the margins of renewable energy 
deployment, despite the need to improve the reliability of 
electricity and heat supplies. Development of the Russian 
Federation’s vast renewable energy resource potential has 
been slow, as considerable localisation requirements impede 
project development.

Investment across the whole region, except for in the Russian 
Federation, continues to be driven by international donors and 
development banks. Examples of past investments (in Ukraine, 
Georgia and Kazakhstan), as well as government plans to attract 
more investors (in Armenia, Georgia, Kazakhstan, Ukraine and 
Uzbekistan), suggest the potential for future growth.

ADB Asian Development Bank
CAREC Central Asia Regional Economic Cooperation Program
CEB Council of Europe Development Bank
CESEC Central and South Eastern Europe Gas Connectivity
CF Clean fuels and technologies
CHP Combined heat and power
CIF Climate Investment Funds
CO2 Carbon dioxide
COP Conference of the Parties
CSP Concentrating solar (thermal) power
E5P Eastern Europe Energy Efficiency and Environment 
EBRD European Bank for Reconstruction and Development
EIB European Investment Bank
ESCO Energy service company
EU European Union
EUR Euro
FIT Feed-in tariff
FYR Former Yugoslav Republic
GDP Gross domestic product
GEF Global Environment Facility
GGF Green Growth Fund
GIZ German Agency for International Cooperation
GJ Gigajoule
GW/GWh Gigawatt/Gigawatt-hour
IEA International Energy Agency
INDC Intended Nationally Determined Contribution
IRENA International Renewable Energy Agency
ISCC integrated solar combined-cycle
kW/kWh Kilowatt/kilowatt-hour
LED Light-emitting diode
MEPS Minimum Energy Performance Standards
MJ Megajoule
MW/MWh Megawatt/Megawatt-hour
MWth Megawatt-thermal 
NDC Nationally Determined Contribution
PPA Power purchase agreement
PPP Purchasing power parity
PV Photovoltaic
REN21 Renewable Energy Network for the 21st Century
RISE Regulatory Indicators for Sustainable Energy
SDG Sustainable Development Goal
SEforALL United Nations Sustainable Energy for All initiative
TFC Total final consumption
TFEC Total final energy consumption
TJ Terajoule
TPES Total primary energy supply
UFRD Uzbekistan Fund for Reconstruction and Development
UNDP United Nations Development Programme
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GLOSSARY

BioDieSel. A fuel produced from oilseed crops such as soy, 
jatropha, rapeseed (canola) and palm oil, and from other oil 
sources such as waste cooking oil and animal fats. Biodiesel is 
used in diesel engines installed in cars, trucks, buses and other 
vehicles, as well as in stationary heat and power applications.

BioeneRGY. Energy derived from any form of biomass, 
including bio-heat, bio-power and biofuel. Bio-heat arises 
from the combustion of solid biomass (such as dry fuel wood) 
or other liquid or gaseous energy carriers. The heat can be 
used directly or used to produce bio-power by creating steam 
to drive engines or turbines that drive electricity generators. 
Alternatively, gaseous energy carriers such as biomethane, 
landfill gas, or synthesis gas (produced from the thermal 
gasification of biomass) can be used to fuel a gas engine. 
Biofuels for transport are sometimes also included under the 
term bioenergy (see Biofuels).

BioFUelS. A wide range of liquid and gaseous fuels derived 
from biomass. Biofuels – including liquid fuel ethanol and 
biodiesel, as well as biogas – can be combusted in vehicle 
engines as transport fuels and in stationary engines for heat 
and electricity generation. They also can be used for domestic 
heating and cooking (for example, as ethanol gels). Advanced 
biofuels are made from sustainably produced non-food 
biomass sources using technologies that are still in the pilot, 
demonstration or early commercial stages. One exception 
is hydro-treated vegetable oil (HVO), which is now produced 
commercially in several plants.

BioGAS/BioMeTHAne. Biogas is a gaseous mixture consisting 
mainly of methane and carbon dioxide produced by the 
anaerobic digestion of organic matter (broken down by micro-
organisms in the absence of oxygen). Organic  material and/or 
waste is converted into biogas in a digester. Suitable feedstocks 
include agricultural residues, animal wastes, food industry 
wastes, sewage sludge, purpose-grown green crops and the 
organic components of municipal solid wastes. Raw biogas can 
be combusted to produce heat and/or power; it can also be 
transformed into biomethane through a simple process known 
as scrubbing that removes impurities including carbon dioxide, 
siloxanes and hydrogen sulphides. Biomethane can be injected 
directly into natural gas networks and used as a substitute 
for natural gas in internal combustion engines without fear of 
corrosion. 

BioMASS. Any material of biological origin, excluding fossil 
fuels or peat, that contains a chemical store of energy (originally 
received from the sun) and that is available for conversion to a 

wide range of convenient energy carriers. These can take many 
forms, including liquid biofuels, biogas, biomethane, pyrolysis 
oil or solid biomass pellets.

BioMASS pelleTS. Solid biomass fuel produced by 
compressing pulverised dry biomass, such as waste wood and 
agricultural residues. Torrefied pellets produced by heating the 
biomass pellets have higher energy content per kilogramme, 
as well as better grindability, water resistance and storability. 
Pellets are typically cylindrical in shape with a diameter of 
around 10 millimetres and a length of 30–50 millimetres. Pellets 
are easy to handle, store and transport and are used as fuel 
for heating and cooking applications, as well as for electricity 
generation and combined heat and power.

BRiQUeTTeS. Blocks of flammable matter made from solid 
biomass fuels, including cereal straw, that are compressed in 
a process similar to the production of wood pellets. They are 
physically much larger than pellets, with a diameter of 50–100 
millimetres and a length of 60–150 millimetres. They are less 
easy to handle automatically but can be used as a substitute 
for fuelwood logs.

cApAciTY. The rated capacity of a heat or power generating 
plant refers to the potential instantaneous heat or electricity 
output, or the aggregate potential output of a collection of 
such units (such as a wind farm or set of solar panels). Installed 
capacity describes equipment that has been constructed, 
although it may or may not be operational (e.g., delivering 
electricity to the grid, providing useful heat or producing 
biofuels).

cApiTAl SUBSiDY. A subsidy that covers a share of the upfront 
capital cost of an asset (such as a solar water heater). These 
include, for example, consumer grants, rebates or one-time 
payments by a utility, government agency or government-
owned bank.

concenTRATinG SolAR THeRMAl poweR (cSp) (also called 
concentrated solar power or solar thermal electricity, STE). 
Technology that uses mirrors to focus sunlight into an intense 
solar beam that heats a working fluid in a solar receiver, which 
then drives a turbine or heat engine/generator to produce 
electricity. The mirrors can be arranged in a variety of ways, 
but they all deliver the solar beam to the receiver. There are 
four types of commercial CSP systems: parabolic troughs, 
linear Fresnel, power towers and dish/engines. The first two 
technologies are line-focus systems, capable of concentrating 
the sun’s energy to produce temperatures of 400°C, while 
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the latter two are point-focus systems that can produce 
temperatures of 800°C or higher. These high temperatures 
make thermal energy storage simple, efficient, and inexpensive. 
The addition of storage – using a fluid (most commonly molten 
salt) to store heat – usually gives CSP power plants the flexibility 
needed for reliable integration into a power grid. 

DiSTRiBUTeD GeneRATion. Generation of electricity from 
dispersed, generally small-scale systems that are close to the 
point of consumption.

eneRGY. The ability to do work, which comes in a number of 
forms including thermal, radiant, kinetic, chemical, potential 
and electrical. Primary energy is the energy embodied in 
(energy potential of) natural resources, such as coal, natural 
gas and renewable sources. Final energy is the energy delivered 
to end-use facilities (such as electricity to an electrical outlet), 
where it becomes usable energy and can provide services such 
as lighting, refrigeration, etc. When primary energy is converted 
into useful energy, there are always losses involved.

eTHAnol (FUel). A liquid fuel made from biomass (typically 
corn, sugar cane or small cereals/grains) that can replace 
gasoline in modest percentages for use in ordinary spark-
ignition engines (stationary or in vehicles), or that can be used 
at higher blend levels (usually up to 85% ethanol, or 100% in 
Brazil) in slightly modified engines such as those provided in 
“flex-fuel vehicles”. Note that some ethanol production is used 
for industrial, chemical and beverage applications and not for 
fuel.

FeeD-in TARiFF (FiT). The basic form of feed-in policies. A 
guaranteed minimum price (tariff) per unit (normally kWh or 
MWh) is guaranteed over a stated fixed-term period when 
electricity can be sold and fed into the electricity network, 
normally with priority or guaranteed grid access and dispatch.

FinAl eneRGY. The part of primary energy, after deduction 
of losses from conversion, transmission and distribution, that 
reaches the consumer and is available to provide heating, 
hot water, lighting and other services. Final energy forms 
include electricity, district heating, mechanical energy, liquid 
hydrocarbons such as kerosene or fuel oil, and various gaseous 
fuels such as natural gas, biogas and hydrogen. Final energy 
accounts only for the conversion losses that occur upstream 
of the end-user, such as losses at refineries and power plants.

FiScAl incenTiVe. An economic incentive that provides 
individuals, households or companies with a reduction in their 
contribution to the public treasury via income or other taxes, 
or with direct payments from the public treasury in the form of 
rebates or grants.

GeneRATion. The process of converting energy into electricity 

and/or useful heat from a primary energy source such as wind, 
solar radiation, natural gas, biomass, etc.

GeoTHeRMAl eneRGY. Heat energy emitted from within the 
Earth’s crust, usually in the form of hot water or steam. It can 
be used to generate electricity in a thermal power plant or to 
provide heat directly at various temperatures for buildings, 
industry and agriculture.

GeoTHeRMAl HiGH-enTHAlpY (oR HiGH-TeMpeRATURe). A 
geothermal resource for which the reservoir temperature is at 
least 225°C, making it suitable for power generation.

HYDRopoweR. Electricity derived from the potential energy of 
water captured when moving from higher to lower elevations. 
Categories of hydropower projects include run-of-river, 
reservoir based capacity and low-head in-stream technology 
(the least developed). Hydropower covers a continuum in 
project scale from large (usually defined as more than 10 MW 
of installed capacity, but the definition varies by country) to 
small, mini, micro and pico.

inVeSTMenT. Purchase of an item of value with an expectation 
of favourable future returns. In this report, new investment 
in renewable energy refers to investment in: technology 
research and development, commercialisation, construction 
of manufacturing facilities and project development (including 
construction of wind farms and purchase and installation of 
solar PV systems). Total investment refers to new investment 
plus merger and acquisition (M&A) activity (the refinancing and 
sale of companies and projects).

JoUle/KiloJoUle/MeGAJoUle/GiGAJoUle/TeRAJoUle/
peTAJoUle/ eXAJoUle. A Joule (J) is a unit of work or energy 
equal to the energy expended to produce one Watt of power 
for one second. For example, one Joule is equal to the energy 
required to lift an apple straight up by one metre. The energy 
released as heat by a person at rest is about 60 J per second. 
A kilojoule (kJ) is a unit of energy equal to one thousand (103) 
Joules; a megajoule (MJ) is one million (106) Joules; and so on. 
The potential chemical energy stored in one barrel of oil and 
released when combusted is approximately 6 GJ; a tonne of 
oven dry wood contains around 20 GJ of energy.

MAnDATe/oBliGATion. A measure that requires designated 
parties (consumers, suppliers, generators) to meet a minimum, 
and often gradually increasing, target for renewable energy, 
such as a percentage of total supply or a stated amount of 
capacity. Costs are generally borne by consumers. Mandates 
can include renewable portfolio standards (RPS); building codes 
or obligations that require the installation of renewable heat or 
power technologies (often in combination with energy efficiency 
investments); renewable heat purchase requirements; and 
requirements for blending biofuels into transport fuel.
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MoDeRn BioMASS eneRGY. Energy derived from combustion 
of solid, liquid and gaseous biomass fuels in efficient small 
domestic appliances to large-scale industrial conversion plants 
for modern applications of space heating, electricity generation, 
combined heat and power, and transport (as opposed to 
traditional biomass energy).

neT MeTeRinG. A regulated arrangement in which utility 
customers who have installed their own generating systems 
pay only for the net electricity delivered from the utility (total 
consumption minus on-site self-generation). A variation that 
employs two meters with differing tariffs for purchasing 
electricity and exporting excess electricity off-site is called “net 
billing”.

poweR. The rate at which energy is converted per unit of time, 
expressed in Watts (Joules/second).

pRiMARY eneRGY. The theoretically available energy content 
of a naturally occurring energy source (such as coal, oil, natural 
gas, uranium ore, geothermal and biomass energy, etc.) before 
it undergoes conversion to useful final energy delivered to the 
end-user. Conversion of primary energy into other forms of 
useful final energy (such as electricity and fuels) entails losses. 
Some primary energy is consumed at the end-user level as final 
energy without any prior conversion.

pUBlic coMpeTiTiVe BiDDinG (AlSo cAlleD AUcTion 
oR TenDeR). A procurement mechanism by which public 
authorities solicit bids for a given amount of renewable energy 
supply or capacity, generally based on price. Sellers offer the 
lowest price that they would be willing to accept, but typically at 
prices above standard market levels.

ReGUlAToRY policY. A rule to guide or control the conduct 
of those to whom it applies. In the renewable energy context, 
examples include mandates or quotas such as renewable 
portfolio standards, feed-in tariffs, biofuel blending mandates 
and renewable heat obligations.

RenewABle eneRGY TARGeT. An official commitment, plan 
or goal set by a government (at the local, state, national or 
regional level) to achieve a certain amount of renewable energy 
by a future date. Some targets are legislated while others are 
set by regulatory agencies or ministries.

SolAR HoMe SYSTeM (SHS). A stand-alone system composed 
of a relatively small power photovoltaic module, battery and 
sometimes a charge controller, that can power small electric 
devices and provide modest amounts of electricity to homes 
for lighting and radios, usually in rural or remote regions that 
are not connected to the electricity grid.

SolAR pHoToVolTAicS (pV). A technology used for 
converting solar radiation (light) into electricity. PV cells are 

constructed from semi-conducting materials that use sunlight 
to separate electrons from atoms to create an electric current. 
Modules are formed by interconnecting individual solar PV 
cells. Monocrystalline modules are more efficient but relatively 
more expensive than polycrystalline silicon modules.

SolAR wATeR HeATeR (SwH). An entire system – consisting 
of a solar collector, storage tank, water pipes and other 
components – that converts the sun’s energy into “useful” 
thermal (heat) energy for domestic water heating, space 
heating, process heat, etc. Depending on the characteristics 
of the “useful” energy demand (potable water, heating water, 
drying air, etc.) and the desired temperature level, a solar water 
heater is equipped with the appropriate solar collector. There 
are two types of solar water heaters: pumped solar water 
heaters use mechanical pumps to circulate a heat transfer fluid 
through the collector loop (active systems), whereas thermo-
siphon solar water heaters make use of buoyancy forces 
caused by natural convection (passive systems).

SUBSiDieS. Government measures that artificially reduce the 
price that consumers pay for energy or reduce production 
costs. 

ToTAl FinAl conSUMpTion (TFc). The sum of consumption 
by the different end-use sectors. TFC is broken down into energy 
demand in the following sectors: industry, transport, buildings 
(including residential and services) and other (including 
agriculture and non-energy use). It excludes international 
marine and aviation bunkers, except at the world level where it 
is included in the transport sector.

ToTAl FinAl eneRGY conSUMpTion (TFec). A measure that 
covers all energy supplied to the final consumer for all energy 
uses. It is usually disaggregated into the final end-use sectors: 
industry, transport, households, services and agriculture.

TRADiTionAl BioMASS. Solid biomass, including gathered 
fuel wood, charcoal, agricultural and forest residues, and animal 
dung, that is usually produced unsustainably and typically 
used in rural areas of developing countries by combustion in 
polluting and inefficient cook stoves, furnaces or open fires to 
provide heat for cooking, comfort and small-scale agricultural 
and industrial processing (as opposed to modern biomass 
energy).

wATT/KilowATT/MeGAwATT/GiGAwATT/TeRAwATT-
HoUR. A Watt is a unit of power that measures the rate of 
energy conversion or transfer. A kilowatt is equal to one 
thousand (103) Watts; a megawatt to one million (106) Watts; 
and so on. A megawatt electrical (MW) is used to refer to electric 
power, whereas a megawatt-thermal (MWth) refers to thermal/
heat energy produced. 
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