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55 Resolution of Cabinet of Ministers of Ukraine on Approval of the Energy Strategy of Ukraine until 2030 dated 15 March 2006
56 Update of the Energy Strategy of Ukraine until 2030 issued by the Ministry of Energy and Coal Industry on 7 June 2012
57 The State Complex Program for Construction of wind farms in Ukraine was introduced by order of the President of Ukraine No. 159 

“On Construction of Wind Power Plants” dated 2 March 1996 and relevant resolution of the Cabinet of Ministers of Ukraine dated 2 
February 1997

The strategy is expected to be updated every �ve years. 
According to the �rst draft update56 by the Ministry of 
Energy and Coal Industry, renewables, excluding large 
hydro, are expected to produce 4 TWh of electricity in 
2020 and 13 TWh in 2030. An indicative target for 
wind energy capacity in 2030 is 3GW to 4GW.

In February 2011, Ukraine became a member of the Eu-
ropean Energy Community. By joining, the country agreed 
to transpose a number of EU energy directives. Conse-
quently, in light of the renewable energy directive, Ukraine 
has committed to a binding renewables target of 11% by 
2020. This target is signi�cantly higher than the forecasts 
in the Energy Strategy of Ukraine and its draft update. The 
strategy update needs, therefore, to set more ambitious 
goals for renewables if Ukraine is to honour its obliga-
tions towards the Energy Community. The State Agency 
for Energy Ef�ciency and Energy Savings has proposed 
a renewable energy installed capacity target of 9 GW, ex-
cluding large hydro, by 2020, equivalent to the production 
of 18 TWh of electricity. By 2030, the target should be 17 
GW of renewable capacity, producing 34 TWh of electricity.

4.3.2 Wind energy in Ukraine

In 1996, a state programme57 for the construction of 
wind farms was launched. Its aim was to establish do-
mestic production of wind turbines and it set a target 
of almost 2 GW of installed capacity by 2010. Only a 
fraction of the planned 2 GW was actually built, but 
it did allow for some wind energy development and 
domestic turbine manufacturing.

4.3.1 Power market overview

Ukraine is a long time electricity exporter, mainly to 
Belarus, Hungary, Slovakia and Moldova. Most of the 
electricity generation comes from nuclear and thermal 
power plants. In 2011, the shares of nuclear and 
thermal generation were 44% and 47%, respectively. 
However, Ukraine is facing an electricity production 
risk due to obsolete generation facilities, particularly 
thermal and hydro power plants. Approximately 95% 
of them have reached the end of their useful lives. 
Furthermore, the Ukrainian energy sector is heavily 
dependent on oil and gas imported from Russia. In 
2010, 80% of natural gas consumption and 85% of oil 
consumption came from Russia. 

National plan for renewable energy electricity 
production
In 2006, Ukraine adopted an energy strategy to 
203055. It was expected that electricity generation 
would double over the 2010-2030 period, from 210 
TWh to 420 TWh. However, the forecast seems ambi-
tious given that in 2010 gross electricity generation 
was 16.1 TWh below the 210 TWh forecast. 

The strategy’s base scenario for electricity from re-
newables is an increase in production from 13 TWh in 
2010 to 21 TWh in 2030. However, due to the strong 
expected growth in total electricity generation, the 
share of renewable energy is expected to decline from 
6.2% in 2010 to 5% in 2030.

Chapter 4: Second wave markets

TABLE 4.3.1  OVERVIEW OF ELECTRICITY GENERATION AND CONSUMPTION IN UKRAINE (GWH)

2009 2010 2011

Total gross electricity generation 172.9 187.9 193.9 

Thermal 71.1 78.0 84.8

Nuclear 82.9  89.2  90.2

Hydro 11.8  13.0  10.8

Other 7.1 7.8 8.1

Domestic gross electricity consumption  169.0 183.9 187.7 

Total net exports  3.9 4.0 6.2 

 Source: Ministry of Energy and Coal Industry 
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4.3.4 Main wind energy developers

As previously mentioned, most wind farms in Ukraine 
are state owned. At the end of 2011, however, a pri-
vate company, Wind Parks of Ukraine, developed two 
projects — Wind Park Novoazovskiy in the Donetsk 
region with an installed capacity of 37.5 MW and Wind 
Park Ochakovskiy in the Nikolayev region with an in-
stalled capacity of 25 MW. Vindkraft Ukraine LLC owns 
one operational wind turbine in the Kherson region 
with a capacity of 3 MW.

Several other wind energy projects were under con-
struction during 2012. DTEK, the largest privately 
owned energy company in Ukraine, is among the new 
developers and could take a signi�cant share of the 
wind energy market. Other developers, such as the 
Ukrainian Konkord Group also have several consented 
pipelines. Over the next few years wind farm owner-
ship is expected to diversify and installed capacity 
will increase signi�cantly along with the scale of wind 
energy projects.

TABLE 4.3.3  KEY WIND POWER PRODUCERS IN UKRAINE

Company Installed capacity in MW

State owned companies 85.6

Wind Parks of Ukraine 95

Vindkraft Ukraine LLC 3

Total 183.6

  Source: PwC analysis, The Ukrainian Wind  
 Energy Association, June 2012

The US company Kenetech Wind Power granted a 
licence to the Ukrainian company Windenergo for 
production of the USW 56-100 turbine with a capacity 
of 107.5 kW. Due to inef�ciency and lack of demand, 
production stopped in 2010. In 2003, Windenergo 
started producing the T600-48 turbine with a capac-
ity of 600 kW licensed from Belgian Turbowinds. At 
the end of 2010, 701 USW 56-100 turbines and 20 
T600-48 turbines were in operation totalling 87.4 MW 
of installed capacity. The wind farms are owned by the 
state which �nanced 100% of the programme.

There were 1,560 small wind turbines (300 W–20 kW) 
in operation at end 2011. Their total installed capac-
ity was 12.5 MW, 8.3% of total wind energy installed 
capacity. The company Flamingo Aero is the market 
leader in this segment with a 30% share.

The �rst private commercial wind farm was built in 
2011, which was also the �rst installation of a modern 
wind turbine with installed capacity above 1 MW in 
Ukraine.

4.3.3 Sites

Most wind farms are along Ukraine’s Black Sea coast, 
mainly in Crimea and along the coast of the Azov Sea, 
which are the country’s windiest regions.

Ukraine has mostly a moderate continental climate 
with favourable conditions for wind energy. According 
to the National Academy of Sciences of Ukraine, the 
wind energy potential is estimated at 30 TWh a year 
and total wind energy capacity could reach 16 GW by 
2030: 3.7 GW in the Autonomous Republic of Crimea, 
3.6 GW in the Nikolayev region, 3.5 GW in the Kherson 
region, 3.2 GW in the Zaporozhye region and 2 GW in 
the Donetsk region.

TABLE 4.3.2  WIND ENERGY INSTALLED CAPACITY IN UKRAINE

2009 2010 2011

Installed capacity in MW 90 87.5 151.1

Electricity generation in GWh  40.2 89

 Source: The Ukrainian Wind Energy Association, UWEA 
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Several Ukrainian companies offer services for small 
turbines. A few domestic companies are also able to 
provide services to MW-class turbines. YUZHMASH, a 
state owned company, produces towers for small tur-
bines (up to 60m in height). However, since signing the 
memorandum of understanding with Vestas, it is also 
expected that the latter will start manufacturing larger 
towers. It is, therefore, possible to supply a number of 
components and services locally (table 4.3.5) 

TABLE 4.3.5  WIND TURBINE COMPONENT MANUFACTURING 
 AND CONSTRUCTION IN UKRAINE

Structural manufacturers, electrical equipment suppliers

Design

Maintenance

Construction 

Transport and lifting 

Towers

Steel production

 Source: PwC analysis

Privately owned wind farms were built on a multi con-
tract basis. However, several domestic engineering, 
procurement and construction (EPC) contractors are 
active in the Ukrainian wind power market. A number 
of these are developing Ukraine’s pipeline.

4.3.5 Supply chain

The Ukrainian company Windenergo manufactured 
most wind turbines installed in Ukraine in 2011, both 
in terms of total installed capacity and number of units. 
The �rst modern wind turbine with installed capacity 
higher than 1 MW was installed the same year. Since 
then, the German company Fuhrländer AG has supplied 
25 turbines with a unit capacity of 2.5 MW. The Dan-
ish company Vestas delivered one 3 MW turbine to the 
Novorossiyskiy Wind Power Plant in 2011 and a further 
32 turbines were scheduled for delivery in 2012.

In June 2011, a memorandum of understanding was 
signed by Vestas and the state owned enterprise  
YUZHMASH for the production of towers in Ukraine.

Fuhrländer AG entered into a joint venture with a 
Ukrainian company in Kramatorsk in July 2012. The 
aim is to produce up to 18 nacelles and rotor hubs 
for the Fuhrländer 2.5 MW turbine per month. Since 
August 2012, the majority shareholder of Fuhrländer 
AG has been Maxim E�mov, a Ukrainian citizen.

As a result of the state complex programme, Ukrain-
ian turbine producers focused on small turbines. 
Therefore, modern MW-sized turbines are not currently 
manufactured in Ukraine. The Fuhrländer joint venture 
could give the Ukrainian turbine manufacturing indus-
try fresh impetus. 

TABLE 4.3.4  WIND TURBINE PRODUCERS IN UKRAINE

Turbine producer No. of installed turbines Total installed capacity (MW)

Windenergo (USW 56-100) 500 - 700* 50 - 80*

Fuhrländer AG 25 62,5

Windenergo (T600-48) 20* 12*

Vestas 1 3

 * PwC estimate (of�cial data not published), as of end 2011

 Source: PwC analysis

Chapter 4: Second wave markets
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TABLE 4.3.6  WIND INDUSTRY SUPPLY CHAIN IN THE UKRAINE. ACTIVE COMPANIES PER SUB-SECTOR

 

Windenergo YUZHMASH Azovinteks Ukrenergo YUZHMASH

Fuhrländer

Vestas

Fuhrländer Energomash-
spetsstal

Konkord Group

BETEN
International

EuroCape

Oblenergos

Vestas

Wind turbine
manufacturers

Component
suppliers

Wind farm
developers/EPC
contractors

Wind farm
construction
companies

Grid operators Maintenance
and repairs

Felbermayr

WKN Ukraine

Wind Parks 
of Ukraine

Vindkraft 
Ukraine LLC

Wind Power 
(DTEK)

West Crimean
Wind Farm

Prenecon-
Karbon

Eco-Optima
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up a €50m Ukraine sustainable energy lending facility 
(USELF) in 2010. USELF provides debt � nance and 
development support to renewable energy investors. 
Two projects for which international � nance institu-
tions granted senior debt � nancing are described in 
box below.

4.3.6 Financing 

The Ukrainian banking system is characterised by a 
lack of liquidity. Consequently, private investors in 
wind energy rely on the EBRD, the World Bank and 
the Clean Technology Fund (“CTF”) for � nancing. To 
stimulate renewable energy projects, the EBRD set 

The 57.5 MW Novoazovskiy wind farm 
was � nanced by both EBRD and CTF. To-
tal investment costs amounted to €95m 
and were � nanced at 70% gearing. EBRD 
provided €33m, CTF extended €16m and 
the balance of €17m was granted by 
other banks on a pari-passu basis. The 
EBRD loan was denominated in euros 
and had a variable interest rate equal to 
EURIBOR plus a margin.

The Novoazovskly and Stariy Sambir wind farms: 
fi nanced by International Finance Institutions

The Stariy Sambir project was � nanced 
by both EBRD and CTF. In August 2012, 
the Ukrainian-Italian joint venture com-
pany Eco-Optima was developing this 
wind farm in the Lviv region with a total 
installed capacity of 12.5 MW. It was 
scheduled to be operational by the end 
of the year. EBRD provided a 10-year 
€9.5m loan and CTF granted a 15-year 
€3.8m loan. The sponsors injected €7.2 
million as equity into the project.

Chapter 4: Second wave markets
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58 Consumers that receive electricity from points with voltage level of 35 kV or 27 kV
59 On 1 January 2009 €100 was equivalent of UAH 1,085.55

The feed-in tariffs are revised by the regulator every 
month and adjusted by taking into consideration the 
UAH/EUR exchange rate established by the National 
Bank of Ukraine. A ratio between the current exchange 
rate and the original exchange rate on 1 January 
200959 is calculated. If this ratio is higher than one, 
the tariff is amended accordingly. Otherwise the origi-
nal tariff is maintained. Thus, exchange rate risk is 
eliminated for foreign investors. The feed-in tariffs are 
not adjusted for in�ation.

Local content
To qualify for the feed-in tariff, renewable energy pro-
ducers are obliged to use local raw materials, �xed as-
sets, engineering or services during construction. From  
1 January 2012, the share of domestic components in 
total construction costs had to be at least 15%, rising 
to 30% in 2013 and 50% in 2014. The formula to cal-
culate local content has not been �nalised. This means 
that it is impossible to demonstrate compliance, so 
that no project can currently bene�t from this support. 

Tax incentives
Where there is no local equivalent, imports of equip-
ment, materials or components used for renewable 
projects are exempt from VAT and import duties. The 
list of such equipment, materials and components is 
compiled and maintained by the government. Further-
more, 80% of corporate pro�ts from selling equipment, 
materials and components used for renewable energy 
projects are exempt from taxation.

Companies producing electricity solely from renewables 
are exempt from corporate income tax until the end of 
2020. However, the tax savings must be used for in-
creasing production volumes, equipment replacement, 
new technologies or repayment of loans and interest 
within three years. If the tax savings are not used within 
the prescribed period, they have to be paid to the tax 
authorities, including penalties for late payment.

Property tax is cut by 25% for land with renewable 
installations. In addition, annual lease payments for 
municipal or government owned land plots may not 
exceed 3% of the plots’ value.

4.3.7 Support scheme

Renewable energy support scheme
Electricity generation from renewable energy is sup-
ported by feed-in tariffs (so-called “green tariffs”), 
mandatory off-take and tax incentives. The feed-in 
tariff was introduced in 2009 and is applicable until  
1 January 2030. Electricity generated by renewables is 
purchased by Energorynok at the feed-in and then sold 
to the distribution operators. The electricity may also 
be sold directly to consumers on the basis of bilateral 
contracts. But the latter regime is subject to further 
regulation and an additional licence is required. The 
shift of the electricity market to a system of bilateral 
contracts is not expected to change the three building 
blocks of the renewable energy support scheme.

Feed-in tariff
The feed-in tariff is determined by the energy regulator. 
The minimum feed-in tariff of UAH 0.58 per kWh was 
set at the level of the retail tariff for electricity for the 
“second voltage class”58 consumers valid in January 
2009. This value is then multiplied by a coef�cient.

TABLE 4.3.7  WIND ENERGY FEED-IN TARIFF COEFFICIENT

Wind farm installed capacity Coef�cient

Below 600 kW 1.2

600 kW - up to 2 MW 1.4

Over 2 MW 2.1

 Source: The Law of Ukraine “On Electrical Power Engineering”

 
The amount of the tariff varies depending on when the 
wind farm comes into operation, on the basis of �ve 
year periods up to 2030. 

TABLE 4.3.8  FEED-IN TARIFF DIGRESSION

Grid connection
Feed-in tariff decrease

from base rate

2015 – 2019 10%

2020 – 2024 20%

2025 – 2029 30%

 Source: The Law of Ukraine “On Electrical Power Engineering”
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60 Law of Ukraine No. 3038-VI "On Regulation of City Development Activity", in force since 12 March 2011 
61 For projects in the Crimea region, the appropriate authority is the Committee for Environmental Protection of the Region of Crimea.
62 Law of Ukraine No. 3486-VI “On Electrical Power Engineering”

farms to the various categories. Depending on the 
category, the right to begin wind farm construction may 
require a written noti�cation �led by the developer, a 
declaration on commencement of the construction 
works or a building permit.

If a public authority requires an environmental impact 
assessment (EIA), an assessment from the Depart-
ment of Environment Protection is needed61. Gener-
ally, once all land-related issued have been cleared, it 
takes two years to obtain the licence, the permit and 
begin construction.

Grid connection

The operator of an electricity transmission or dis-
tribution system is obliged to connect renewable 
generators to the grid62. A connection agreement is 
signed between the operator of the transmission or 
distribution system and the renewable energy elec-
tricity producer. Connection can be refused only in 
case of limited technical or operating capacity of the 
transmission or distribution system. According to the 
legislation, grid connection costs should be borne by 
the grid operators. These costs can then be included 
in the calculation of electricity transmission tariffs.

4.3.9 Opportunities and challenges

Power plants can only be built on land plots desig-
nated for industrial use. Changing the designated 
purpose of land use is complicated and can take up 
to two years. It has to be approved by local authori-
ties that are generally unwilling to classify agricultural 
land for industrial usage. Moreover, this change is 
prohibited for forest, recreational or nature protected 
areas.

Local content regulations are problematic as there 
is, to date, little industrial experience with MW-class 
turbines in the Ukraine. Only a handful of Ukrainian 
companies have obtained certi�cation from the NERC 
to show that their components are domestic. Moreo-
ver, the method for calculating the share of domestic 
components in total construction costs had, at time 
of printing, not been determined. This prevents wind 
farm developers securing the feed-in tariff. 

4.3.8 Regulatory framework

Key agencies and institutions

The National State Energy Regulation Implementing 
Commission (NERC) regulates the Ukrainian energy 
sector. It issues licences for electricity generation, 
transmission and distribution and sets electricity prices.

Energorynok is a state owned company and operator of 
the Wholesale Electricity Market (WEM). Energorynok 
also administrates a WEM payment system, manages 
the WEM funds and is chief operator of the electricity 
accounting system in Ukraine.

The Ukrainian electricity market is based on a single 
buyer model — Energorynok is the only buyer. The 
government approved a shift of the electricity market 
to a system based on bilateral contracts in 2002. 
Under this system, electricity producers would have to 
conclude bilateral purchase agreements with electric-
ity consumers. However, the parliament has not yet 
passed the corresponding laws and it is unclear when 
the new system will be adopted.

The Ukrainian electricity transmission system is operat-
ed by the state owned company Ukrenergo. It also owns 
the high voltage network. The Ukrainian electricity distri-
bution networks are managed by 27 distribution compa-
nies (Oblenergos), which are regional monopolies.

Key documents

Building permit and licence

Developers of renewable energy projects apply to the 
NERC for a licence to produce electricity and a licence 
to sell the electricity on the WEM. Projects less than  
5 MW in size bene�t, however, from a simpli�ed licens-
ing procedure. Once all requirements are ful�lled, the 
producer obtains a power generation licence and the 
level of the feed-in tariff. After signing an agreement, 
the producer becomes member of WEM.

Ukrainian law60 sets out �ve construction categories 
with different procedures to obtain approval for wind 
farm construction. It is unclear how to assign wind 

Chapter 4: Second wave markets
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in Crimea and along the Azov Sea coast, which are 
the windiest regions in Ukraine. According to the draft 
update of the Energy Strategy, 6 GW to 7 GW of renew-
able capacity can be connected to the grid without 
threatening its stability. 

Clear administrative procedures for authorising wind 
farms are still lacking. Some have been drafted but 
the responsible authorities do not have the training or 
know how to enforce them. It is consequently dif�cult 
to negotiate project �nance.

According to legislation, grid connection costs should 
be borne by the system operators. In practice, 
however, the connection costs are usually borne by 
electricity producers because the grid operators do 
not have the necessary funds. In addition, wind farm 
developers regard the grid connection procedure as 
one of the most complicated and onerous steps in 
the project.

A large part of the transmission network has already 
reached the end of its planned service life, especially 

TABLE 4.3.9  OPPORTUNITIES AND CHALLENGES BY PROJECT STAGES 

Wind assessment, land acquisition, environment and permits
Opportunities Challenges

Further certi�cation for wind turbines imported from Europe 
is not required

Power plants can only be built on land designated for indus-
trial use. Changing a plot’s designation is a complicated 
process. Agricultural land can seldom be re-designated

Large territories and good wind potentials There is a lack of clarity over the categorisation of wind 
farms in the building permit process. Depending on the 
categorisation more permits may be required 

 
Grid capacity, connection and wind farm operations

Opportunities Challenges

System operators are obliged to connect wind farms to the 
grid 

Although grid connection costs should be borne by the 
system operator, in practice they often do not have the 
necessary funds
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5.1 Serbia

Power market overview

J  Accession negotiations with the EU 
will entail renewable energy targets 
and adopting similar electricity mar-
ket legislation as Member States.

Wind energy in Serbia

J  Serbia has an attractive feed-in tariff 
mechanism.

L  The feed-in tariff is limited to 450 
MW of total wind energy capacity.

J  There is currently a 2.6 GW wind en-
ergy project pipeline.

Sites 

J  Serbia has good wind resource and 
wind energy potential.

Main fi ndings
Regulatory framework

L  Important permitting and land use 
legislation is incompatible with re-
newable energy legislation, result-
ing in wind energy projects being 
blocked.

Opportunities and challenges

J  The Serbian grid can connect 900 
MW of wind energy capacity and up 
to 2,000 MW minor upgrades, de-
spite the feed-in tariff limitation. 
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Chapter 5: Future markets 

63 Of�cial Gazette of the Republic of Serbia No. 35/05, “Energy Sector Development Strategy of Republic of Serbia by 2015”, 2005
64 Of�cial Gazette of the Republic of Serbia No. 17/07 and 73/07, “Energy Sector Development Strategy Implementation Pro-

gramme 2007–2012”, 2007

National wind power plan
Serbia is a signatory of the Kyoto protocol listed under 
Annex I but does not have a formal obligation to curb 
emissions because of its developing country status. 
However, in light of its accession negotiations with the 
EU, Serbia needs to adopt the EU’s renewable energy 
legislation and targets. The new Energy Law, which 
entered into force in mid-2011, has several provisions 
in line with the EU’s renewable energy directive, but 
does not set speci�c targets. Nevertheless, Serbia is 
expected to adopt a mandatory 2020 target for the 
share of renewable energy in �nal energy consumption 
and to develop a National Renewable Energy Action 
Plan (NREAP) similar to those of EU Member States.

Until the new legislation on renewable energy is fully 
developed and enforced, the country will continue fol-
lowing the objectives set out in the 2005-2015 En-
ergy Strategy63 and the 2007-2012 Energy Strategy 
programme64. By 2015 Serbia aims to derive 2% of 
�nal energy consumption from new renewable energy 
capacity (large hydro power excluded) under favour-
able macro-economic conditions. Should economic 
conditions be unfavourable, the target will be revised 
downwards to 0.6%. 

5.1.1 Power market overview

The energy generation sector in Serbia is controlled by 
the state owned company Elektroprivreda Srbije (EPS) 
which manages large coal �red production facilities and 
hydro power plants. Conventional thermal power domi-
nates the electricity generation mix, amounting to 74.5% 
of total production in 2011. Hydro power accounted for 
25.4% of production over the same year, while other 
renewables contributed less than 1%. Total electricity 
generated in domestic power plants increased by 0.5% 
in 2011, reaching approximately 36 TWh. In terms of 
historical trends, electricity production increased at 
a compound annual growth rate (CAGR) of 1.1% from 
2007 to 2011, despite a 0.7% decline in 2010.

Electricity consumption increased at a compound an-
nual growth rate of 1.3% between 2007 and 2011, 
in spite of a 1.6% drop in 2008. The successive in-
creases in consumption (2.3% per year) in 2010 and 
2011 indicate potential for further growth in line with 
economic development. 

With the exception of 2008, Serbia remains a net 
exporter of electricity. 

TABLE 5.1.1  OVERVIEW OF ELECTRICITY GENERATION, CONSUMPTION AND NET EXPORT BALANCE IN SERBIA (GWH)

2007 2008 2009 2010 2011

Gross electricity generation 34,469 35,079 36,112 35,865 36,061

Conventional thermal 71.1% 72.6% 72.6% 67.8% 78%

Nuclear 0% 0% 0% 0% 0%

Hydro 28.8% 28.5% 30.6% 34.6% 35.4%

Other renewables 0.1% 0.1% 0.1% 0.2% 0.1%

Exports 1,730 1,508 2,720 2,559 2,064

Domestic �nal electricity consumption 28,558 29,210 28,744 29,588 29,954

Note: Exports and imports include annual contracts and long term contracts with EP Montenegro

Source: AERS 

TABLE 5.1.2  RENEWABLE ENERGY PRODUCTION IN SERBIA, TARGETS AND ACTUAL FIGURES 2009, 2012, 2015 (MILLION TOE)

2009 2012 2015

Energy Strategy

Favourable conditions 0.17 0.18 0.20

Unfavourable conditions 0.06 0.06 0.07

 Source: Serbian Energy Sector Development Strategy
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65 Vattenfall Europe PowerConsult GmbH, Electricity Coordinating Centre Ltd. “Serbia Power Network Analysis for Wind Power Integra-
tion: Summary of the study”, 2011

66 Inter alia, Société Génerale Banka Srbija, Cacanska Banka, Erste Bank Serbia, Eurobank EFG, KBC Banka, Komercijalna Banka, 
OTP Bank, Privredna Banka Beograd,Procredit Bank, Raiffeisen Bank, UniCredit Bank, Volksbank

67 The status of privileged producer is awarded to renewable energy producers operating plants above 30 MW, which have secured 
grid connection, a special measuring point and an agreement for the sale of electricity. The accession of wind power producers to 
privileged status is permitted as long as the nominal capacity of the project is lower than the remaining capacity eligible for the 
feed-in tariff, set at 450 MW

5.1.3 Financing

Investors in the Serbian wind energy sector can ac-
cess loans offered by numerous commercial banks66. 
The funds are awarded to Serbian enterprises devel-
oping small renewable production facilities and adopt-
ing measures to increase ef�ciency in commercial 
buildings and industrial energy generation. Loans are 
subject to tighter terms than other projects and com-
pete with investments in other sectors such as agri-
culture and tourism. Banks require six to eight months 
minimum from signature for the contract to become 
operational. Industry sources suggest, however, that 
banks are generally unable to provide loans exceeding 
€15m and are unwilling to develop or operate wind 
farms, due to their lack of experience in renewables. 

For large projects requiring higher capital investments, 
international �nancing institutions are the only option 
at present. 

5.1.4 Support scheme 

In June 2011 Serbia adopted a new energy law that 
makes the development of the economic, �nancial and 
commercial framework for the generation of renewable 
electricity a priority and sets up a support mechanism 
for renewable producers. The feed-in mechanism guar-
antees purchase of electricity from privileged produc-
ers at �xed tariff. 

The power market operator is legally obliged to con-
clude a long term power purchasing agreement (PPA) 
with renewable producers that have obtained privi-
leged status67. Feed-in tariffs are guaranteed over a 
12 year period and are not indexed to in�ation. At end 
2012, the feed-in tariff amounted to the equivalent 
of €95/MWh. A maximum of 450 MW are currently 
available for support from the feed-in tariff. Due to the 
limited scope of the feed-in scheme, the PPA is not 
bankable for large projects as investors would have to 
undertake numerous costly and time consuming pro-
cedures without the certainty of �tting within the cap.

The Energy Strategy Implementation Programme 
envisages a 2.2% increase in the share of electricity 
from renewables in total consumption from its level 
in 2007. The programme established a wind energy 
capacity target of 45 MW by 2012, producing 114.7 
GWh. Serbia is unlikely to meet this target due to de-
lays in adopting necessary secondary legislation. 

5.1.2 Wind energy in Serbia

While there are no operational wind farms in Serbia 
at present, the project pipeline reached 2.6 GW in 
201165. Unof�cial market data suggests that four 
wind farms are likely to obtain a building permit dur-
ing 2013. Other projects also seem to have made 
considerable progress. The Serbian Wind Energy 
Association (SEWEA) expects the �rst wind farms to 
become operational by 2014/2015 if current legisla-
tive uncertainties are tackled quickly.

Serbia has a moderate continental climate with sig-
ni�cant seasonal and geographic variations in wind 
speed. The highest wind speeds are in the eastern 
parts of the country (Stara Planina, Ozren, Vlasina, 
Rtani, Deli Jovan, Crni Vrh), the mountainous ranges 
(Pester, Zlatibor, Zabljak, Bjelasica, Kopaonik, Di-
vcibare) and the Pannonia plain. Wind measurements 
are being carried out in order develop a comprehen-
sive national wind atlas. 

Serbia’s environmental protection areas fall outside 
the scope of the Natura 2000 programme. However, 
the participation in the Emerald network, supplement-
ing Natura 2000 in some non-EU countries, entails 
speci�c measures aimed at ensuring the conservation 
of environmentally sensitive areas. As such, there are 
only minor differences between Serbian environmen-
tal requirements and those of international �nancial 
institutions such as EBRD — discrepancies regarding 
the timing of the Environmental Impact Assessment, 
for example. 
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Environment and Spatial Planning for larger projects. 
Installations located in the autonomous province of Vo-
jvodina are subject to speci�c permitting procedures.

Applications for building permits should be processed 
within eight days from the submission of all required 
documents, which include an energy permit for pro-
jects exceeding 1 MW in installed capacity. However, 
the of�cial deadline is seldom met in practice. Produc-
ers must demonstrate conformity with the provisions 
of the building permit and with additional technical 
requirements by obtaining a building use permit from 
the relevant authority based on an inspection.

The license to generate electricity is issued by the 
energy agency to renewable energy producers that 
meet technical, �nancial, environmental, organisa-
tional and legal prerequisites within 30 days of ap-
plication. Given that government regulations restrict 
the eligibility for energy licenses to legal entities 
registered in Serbia, foreign investors must set up 
a local subsidiary in order to qualify. Licenses are 
granted for a 10 year period, subject to extension 
upon request. This license is not required for capaci-
ties below 1 MW. 

Grid connection

System operators have 60 days to approve connec-
tion requests. Among other elements, the approval 
speci�es the connection point, the procedure and 
technical parameters for the connection, associated 
deadlines and costs. Once the conditions have been 
met, the balancing responsibility allocated, the access 
to the electricity system secured and the use permit 
obtained by the applicant, operators have 15 days to 
connect the plant. Prior to �nalising the connection, 
system operators and renewable producers conclude 
the connection contract. 

Privileged renewable energy producers are entitled 
to priority dispatch, provided that their operations do 
not compromise the safe operation of the electricity 
power system. System operators that refuse contracts 
to privileged producers without valid motive are liable 
for �nes between 1.5m and 3m RSD (€127,330 to 
€255,669).

The transmission system operator (TSO) issues guar-
antees of origin for every megawatt hour of electricity 
produced which remain valid for one year from their 
issuance. 

5.1.5 Regulatory framework

Key agencies and institutions
The Ministry of Infrastructure and Energy is the au-
thority that oversees the energy sector. The primary 
responsibilities of the ministry include the elaboration 
of the energy strategy and the plans for its implemen-
tation, issuing energy permits and approving privileged 
producers. 

The Energy Regulatory Agency of the Republic of Ser-
bia (AERS) is the administrative body responsible for 
regulating the electricity sector. The regulator estab-
lishes the general terms for the electricity market, is-
sues licenses for energy activities, sets prices, settles 
appeals and implements measures stipulated within 
rati�ed international agreements. The regulator plays 
an important role in the development of renewable 
energy, issuing the generation licenses and resolving 
appeals against the failure to release a decision or 
rejection of connection applications.

The Serbian Energy Ef�ciency Agency (SEEA) is a spe-
cial state funded organisation that aims to improve en-
ergy conservation and promote the use of renewables. 

Elektromreza Srbije (EMS) is a state owned company 
that acts as the operator of the transmission network 
consisting of 220 kV and 400 kV lines. EMS is primar-
ily responsible for the functioning and upgrading of 
the electric power system and the development of the 
domestic electricity market. The distribution system is 
currently managed by EPS and its �ve regional subsidi-
aries (Elektrovojvodina plc, Elektrodistribucija Beograd 
plc, Elektrosrbija plc, ED Jugoistok plc, ED Centar plc). 

Key documents

Building permit and licence

Building permits are issued by local authorities for 
wind farms of up to 10 MW and by the Ministry of 

Chapter 5: Future markets 

AF_Emerging_report.indd   100 12/12/12   17:44



Eastern winds - Emerging European wind power markets  101 

non-agricultural purposes. Misalignments between the 
energy law and current decrees have halted project 
development. Investors would welcome regulations to 
guarantee the privilege producer status earlier on in 
the project and the raising of the regulatory threshold 
for wind installations (according to the power system’s 
capacities). In addition, rules allowing permit connec-
tion approval to be signed following the issuance of 
the location permit would be helpful. 

Grid capacity limitations are not an issue at present. 
According to the Vattenfall study, the transmission 
system requires minor upgrades and extensions in 
order to integrate 2,000 MW of wind energy capacity. 
The power system can support 900 MW of installed 
wind capacity without any adjustment to operating re-
serves and unit commitments. However, the regulatory 
threshold for the total wind capacity that is eligible for 
feed-in tariff is currently set at 450 MW, much lower 
than the limits of the transmission and the power 
systems. 

Serbia is preparing to adhere to the Natura 2000 
network. Considering that the country is rich in biodi-
versity, both in terms of ecosystems and species, the 
inclusion of areas of environmental importance under 
the Natura 2000 framework will require developers to 
prepare the necessary Appropriate Assessment. 

5.1.6 Opportunities and challenges

Serbia has a technological wind potential of about 2.3 
TWh and several regions whose wind speeds make 
projects economically feasible even in the absence 
of support. Given the untapped potential, the country 
is set to attract investments once legal issues are 
resolved. The members of SEWEA have announced 
plans to invest €1.5bn over the coming �ve years to 
construct wind farms with a total installed capacity of 
1,000 MW. 

The lack of an integrated legislative framework and 
delays in the adoption of decrees that have a major 
bearing on investment parameters are the main barri-
ers to the development of wind power. Given the rela-
tively recent introduction of incentive mechanisms and 
adherence to international environmental protocols, 
authorities have had limited opportunities to assess 
the effects of different legal provisions. Major adjust-
ments to renewable regulations are still under way. 

The necessary secondary legislation for the 2011 en-
ergy law is still pending. Authorities are lagging on the 
adoption of new feed-in tariffs, new terms for the ac-
quisition of electricity from privileged producers, rules 
to accede to privileged producer status and rules on 
the usage of agricultural land owned by the state for 

TABLE 5.1.3  OPPORTUNITIES AND CHALLENGES BY PROJECT STAGES 

Wind assessment, land acquisition, environment and permits
Opportunities Challenges

Environmental licensing procedures similar to those of inter-
national �nancing institutions 

Wind measurements still being carried out 

Incomplete legal framework for land acquisition

Generation license restricted to Serbian legal entities

Implementing legislation for permits and licenses still pending

Inclusion in the Natura 2000 framework

 
Grid capacity, connection and wind farm operations

Opportunities Challenges

Transmission and power system capacities able to support 
installations up to 900 MW, up to 2,000 MW with minor 
upgrades 

Incomplete legislation 

Administrative delays 

Uncertainties over future feed–in tariffs
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5.2 Slovakia

Power market overview

K  Since the decommissioning of the 
Jaslovské Behunice nuclear reactor, 
Slovakia is a net importer of electric-
ity.

L  Despite its lack of domestic capaci-
ty, wind energy deployment has been 
stopped. Installed wind capacity is 
currently anecdotal.

Wind energy in Slovakia

L  Slovakia could move away from feed-
in tariff support mechanisms to re-
verse auctions.

Main fi ndings
Supply chain

L  There has been, to date, little scope 
for the development of a wind indus-
try supply chain.

Regulatory framework

L  Up to 600 MW of wind energy capac-
ity have completed an EIA process, 
but are on hold.

Opportunities and challenges

J  A review of the electricity grid’s ca-
pacity could lead to connection pos-
sibilities for wind farms as of 2013.
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National plan of wind power electricity production
In its National Renewable Energy Action Plan (NREAP), 
Slovakia has set its 2020 target for the share of 
renewables in total gross electricity consumption 
at 14%, up from 10.2% in 2010. The indicative tar-
get for wind energy capacity is 350 MW generating 
around 560 GWh, accounting for 7.5% of renewable 
production and 1.8% of the projected total electricity 
consumption. Since the authorities stopped granting 
approvals for wind farms in 2009 arguing that they 
threaten the stability of the grid, it will be challenging 
to meet the 2020 target.

5.2.1 Power market overview 

Slovakia was a net electricity importer over the past 
three years due to the decommissioning of the V1 
nuclear power plant in Jaslovske Bohunice at the end 
of 2008. Nuclear power plants generated 54% of elec-
tricity on average during this period while thermal and 
hydro plants accounted for 19% and 17%, respectively. 
Wind had a negligible share in electricity generation 
since total installed capacity was constant at 3.1 MW.

TABLE 5.2.1  OVERVIEW OF ELECTRICITY GENERATION AND CONSUMPTION IN SLOVAKIA (GWH)

2009 2010 2011

Total gross electricity generation 26,074 27,720 28,135

Thermal 4,768 5,023 5,726

Hydro 4,662 5,493 4,006

Nuclear 14,081 14,574 15,411

Other 2,563 2,630 2,992

of which wind 6 6 5.3

% of wind in total gross electricity generation 0.02% 0.02% 0.02%

Domestic gross electricity consumption 27,386 28,761 28,862

Total SK import/(export) balance 1,312 1,041 727

 Source: Regulatory Of�ce for Network Industries

TABLE 5.2.2  SLOVAKIA WIND ENERGY TARGETS AND ACTUAL FIGURES

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

National plan 

Installed capacity in MW 5 5 150 150 150 300 300 300 350 350 350

Electricity generation in GWh 8 8 120 240 240 480 480 480 560 560 560

Actual �gures 

Installed capacity in MW 3 3          

Electricity generation in GWh 6 5          

 Source: Ministry of Economy of the Slovak Republic, Regulatory Of�ce for Network Industries
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sector regulation in Slovakia. The URSO sets the feed-
in tariff, proposes measures to support renewables, 
issues licences, supports competition and supervises 
the energy market.

The Slovak electricity transmission system is oper-
ated, maintained and upgraded by the Slovak Elec-
tricity Transmission System (SEPS), a state owned 
company controlled by the national property fund. The 
local electricity distribution systems are operated by 
three distribution companies, in which strategic inves-
tors (E.ON, RWE or EDF) own 49% stakes and have 
managerial control.

Key documents

Building permit and licence

The licence to operate a wind farm is issued by the 
URSO. Other necessary approvals and permits are 
more dif�cult and time consuming to secure. It is 
necessary to complete an Environmental Impact As-
sessment (EIA) procedure for all wind farms, which 
usually takes two years. A total of around 600 MW 
worth of wind energy capacity has already successfully 
undergone the procedure.

The Ministry of Economy has to deliver a certi�cate 
before a power plant can operate. A plant will only be 
certi�ed if the applicant’s investment plan is in line 
with Slovak long term energy policy. An important 
prerequisite for obtaining this consent is a con�rma-
tion by SEPS that the power plant under consideration 
does not threaten transmission system stability.

In line with any other construction process, it is nec-
essary to obtain a zoning permit and a construction 
permit. These related procedures can take up to two 
years as they involve various public authorities and 
agencies, numerous statements, documents, prelimi-
nary approvals and public enquiries.

5.2.2 Wind energy in Slovakia

Installed wind energy capacity in Slovakia decreased 
from 5.1 MW in 2007 to 3.1 MW in 2008 and has 
been stable since. Unlike other countries, the adoption 
of a law supporting renewables in 2009 has not led to 
a rapid development of wind power as building permit 
approval procedures were suspended. As a result, the 
sector has not developed and there are no local sup-
pliers of wind turbine components or local wind farm 
servicing and construction companies. 

The wind industry and potential investors and develop-
ers estimate that with the current regulatory framework 
in Slovakia, revoking the building ban would allow for 
500 MW to 600 MW of wind energy capacity to be built. 
This would not pose a threat to the stability of the grid. 
Should the ban be revoked, mainly German and Austrian 
engineering, procurement and construction (EPC) con-
tractors and component suppliers are expected to enter 
the Slovak market.

5.2.3 Support scheme

Electricity production from renewables is promoted by 
mandatory off-take by distribution system operators 
and a feed-in tariff. The latter is applicable only for wind 
farms up to 15 MW of installed capacity. If the wind 
farm is bigger than 15 MW, the feed-in tariff is reduced 
proportionally. 

Feed-in tariffs are guaranteed for 15 years and are not 
adjusted for in�ation. The feed-in tariff applicable for 
projects connected in 2013 is €72.29/MWh.

5.2.4 Regulatory framework

Key agencies and institutions

The Regulatory Of�ce for Network Industries (URSO) 
is the administrative authority responsible for energy 

TABLE 5.2.3  INSTALLED WIND ENERGY CAPACITY IN SLOVAKIA 

Year 2005 2006 2007 2008 2009 2010 2011

Total installed capacity in MW 5 5 5 3 3 3 3

Total electricity generation in GWh n/a n/a n/a n/a 6 6 5

 Source: EWEA, Ministry of Economy of the Slovak Republic, Regulatory Of�ce for Network Industries
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68 Progress report on promotion and usage of energy from renewable energy sources, issued by the Ministry of Economy of the 
Slovak Republic in May 2012

accepted since. As a result, it is not certain that the 
projects which have already obtained EIA approvals 
will be authorised, should grid capacity be allocated 
to wind.

However, if the grid capacity review gives the green 
light to wind energy, the government is expected to 
revise the support mechanism. A scheme of periodic 
reverse auctions, already announced in the country’s 
NREAP in 2010, will be launched. Developers would 
be required to bid for a feed-in tariff in regions where 
grid capacity has been allocated. This mechanism was 
scheduled to come into force during 2011, but, in its 
progress report68 to the European Commission on the 
implementation of the NREAP, the Slovak government 
postponed it to 2013. Nevertheless, the adoption of 
the auctions is dependent on the grid review freeing 
up capacity for wind energy. Should this not be the 
case, legislation will remain unchanged. 

Grid connection

Renewable energy power plants have priority connec-
tion on the distribution systems. Operators can refuse 
access to the grid only if there is a lack of capacity. 
Renewable generators are granted both priority con-
nection and dispatch on the transmission grid.

5.2.4 Opportunities and challenges

At the end of 2009, SEPS stopped providing grid con-
nection for wind farms arguing it posed a threat to grid 
stability. SEPS, the regulator (URSO) and the Ministry 
of Economy are reviewing Slovakia’s transmission grid 
capacity and the volume of wind power it can manage. 
The results of the review were not available at the time 
of printing. Should the review determine that the grid 
is capable of managing wind power, SEPS will begin 
granting connection for wind energy projects.

Requests for wind farm approval submitted before 
2010 were annulled and new requests have not been 

TABLE 5.2.4  OPPORTUNITIES AND CHALLENGES BY PROJECT STAGES 

Wind assessment, land acquisition, environment and permits
Opportunities Challenges

If barriers to wind energy deployment are removed, there will 
be signi�cant scope for new projects to enter the permitting 
process

There is a multitude of necessary permits requiring contact-
ing numerous administrations. The processes can take 
several years

 
Grid capacity, connection and wind farm operations

Opportunities Challenges

Wind farms have priority connection to the grid and bene�t 
from priority dispatch 

Connection of wind farms to the grids has been stopped 
due to claimed threats to grid stability
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5.3 Slovenia

Power market overview

L  Energy generation is a largely state 
controlled sector in Slovenia.

K  Although Slovenia is, currently, a net 
electricity exporter, with increasing 
domestic consumption exports are 
decreasing.

Wind energy in Slovenia

L  There is currently no signi� cant wind 
energy development in Slovenia, the 
country is, therefore, lagging behind 
the objectives of its NREAP. 

J  A mid-term wind energy potential of 
600MW has been identi� ed.

K  Wind energy developers can choose 
between a feed-in tariff or feed-in 
premium, above 10 MW a wind en-
ergy project is only eligible for the 
premium.

Main fi ndings
Supply chain

L  There is no signi� cant wind industry 
supply chain, but � rst movers in high 
value added sub sectors are emerg-
ing.

Regulatory framework

L  Administrative procedures both for 
building permits and grid connection 
are burdensome and opaque. 

Chapter 5: Future markets 
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5.3.1 Power market overview 

The energy generation sector is controlled by the state 
owned holding Slovenske Elektrarne which manages 
the largest coal and hydro power plants. Nuclear power 
and conventional thermal resources are predominant 
in the generation mix, amounting to 38.7% and 37.8% 
of gross production in 2011, respectively. Hydro power 
accounted for 23.1% of production over the same year, 
while other renewables contributed less than 1%. 

Total gross electricity generated in domestic power 
plants decreased by 2.3% in 2011, reaching ap-
proximately 16 TWh. Historically, electricity production 
increased at an annual compound growth rate of 1.6% 
between 2007 to 2011, despite a decline of 2.3% in 
2011. This contraction was caused by depleted hydro 
resources due to a prolonged dry spell. 

Domestic electricity consumption decreased by 11.8% 
during 2009, which resulted in a negative compound 
annual growth rate of -3.4% between 2007 and 2010. 
However, in 2011, consumption increased by almost 
6% indicating potential for further growth in line with 
improvements in macro-economic conditions.

Slovenia has been a power exporting country since 
2007. Exports peaked in 2009 at 3TWh and were 1.3 
TWh in 2011, 8% of total generation. 

National Renewable Energy Action Plan
The EU renewable energy directive set Slovenia a tar-
get of 25% renewables in �nal energy consumption by 
2020. To meet this, the Slovene National Renewable 
Energy Action Plan (NREAP) has set a target of over 
39% electricity consumption met by renewables. The 
government is aiming for a cumulative wind installed 
capacity of 106 MW by 2020. The total electricity to be 
derived from wind farms by 2020 is estimated at 191 
GWh, equivalent to 3.1% of the renewable electricity 
production forecast, meeting 1.3% of the country’s 
consumption.

5.3.2 Wind energy in Slovenia 

At end 2011, the only wind capacity in Slovenia was 
micro generation for a total capacity of around 0.03 
MW. Consequently, the country is lagging behind the 
trajectory it set itself for wind energy in the NREAP. 

TABLE 5.3.1  OVERVIEW OF ELECTRICITY GENERATION, CONSUMPTION AND NET EXPORT BALANCE IN SLOVENIA

In Gwh 2007 2008 2009 2010 2011

Gross electricity generation 15,043 16,398 16,401 16,433 16,056

Conventional thermal 40.4% 37.2% 36.3% 36.9% 37.8%

Nuclear 37.9% 38.3% 35% 34.4% 38.7%

Hydro 21.7% 24.5% 28.7% 28.6% 23%

Other RES 0% 0.01% 0.02% 0.1% 0.4%

(Imports)/Exports (229) 1,599 3,059 2,119 1,270

Domestic �nal electricity consumption 13,405 12,945 11,422 12,084 N/A

 Source: Statistical Of�ce of Slovenia

TABLE 5.3.2  SLOVENIA WPP TARGETS AND ACTUAL FIGURES 

Year 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

National plan 

Installed capacity in MW 2 2 2 8 8 60 60 60 60 106 106

Electricity generation in GWh 2 4 4 14 14 109 109 109 109 191 191

Actual �gures 

Installed capacity in MW 0 0          

Electricity generation in GWh 0 0          

 Source: National Renewable Energy Action Plan, EWEA. 
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69 UDI, World Electric Power Plants Database, 2009
70 Decree on support for electricity generated from renewable sources No.37/2009

The duration of the support is calculated by subtract-
ing the age of the production facility from the maxi-
mum regulated period of support (15 years), where 
the age is the time lapsed from the issuance of the 
permit for commercial operation or from the connec-
tion to the grid70. 

The level of support provided under both systems is 
commensurate with the reference costs of electricity 
production: the costs incurred by representative pro-
ducer groups and across the different size classes of 
renewable energy plants. Reference costs consist of 
a �xed component — re�ecting investment variables 
and capital costs — and a variable component indica-
tive of reference fuel prices. The �xed component is 
adjusted every �ve years, the variable component 
annually or more often, depending on the estimated 
reference prices for energy. Feed-in tariffs are equal to 
the reference cost, while the operating support is the 
difference between the reference costs and market 
price. 

In 2012 the feed-in tariff was €95.38/MWh, while op-
erating support was €50.75MWh for wind farms of up 
to 10 MW and €38.76/MWh for larger projects. Wind 
farms exceeding 10 MW are not eligible for the feed-
in tariff and can only be supported via the premium 
system. 

5.3.3 Supply chain

While several pilot projects have been commissioned 
and in some isolated areas wind is being used to grind 
feed or pump water, cumulative wind installed capacity 
in Slovenia remained below 1 MW in 2011. Given that 
the wind sector is still in its infancy, the number of 
local component suppliers is limited and few compa-
nies have the expertise to construct or operate wind 
farms. However, it is worth noting the emergence of 
�rst movers in the high value added sections of the 
supply chain — requiring specialised skills such as 
the development of anemometers and wind turbines.

According to data from UDI69, wind farms with a cumu-
lative installed capacity of around 40 MW are in the 
planning phase. 

5.3.4 Support mechanism

In 2009, Slovenia adopted two support mechanisms 
for renewables, a feed-in tariff and a feed-in premium 
for electricity traded on the market or used for auto 
consumption, known as “operating support”. Whereas 
the operating support is accessible to all wind farms, 
the feed-in tariff scheme is restricted to facilities of 
less than 5 MW. Borzen, organizator trga z električno 
energijo d.o.o. (Borzen), the power market operator, is 
required to purchase all the electricity quali�ed for the 
feed-in system and carries full balancing responsibility. 

TABLE 5.3.3  FEED-IN TARIFFS AND OPERATING SUPPORT FOR WIND POWER 2012 (MW)

Plant size Reference cost (EUR/MWh) Feed-in tariff (EUR/MWh) Operating support (EUR/MWh)

Less than 10 95.38 95.38 50.75

10-125 86.74 - 38.76

 Source: Borzen
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Key documents

Building permit and licence

Wind farm building permits are issued by local au-
thorities based on the submission of mandatory 
documents, including an energy permit, environmental 
protection consent and other authorisations depend-
ing on the location and type of plant. Developers must 
demonstrate conformity with the requirements of the 
building permit and building law prior to commission-
ing the wind farm, by obtaining an operating permit. 
Wind farms with a nominal capacity below or equal to 
50 kW do not require a building permit.

The licence to generate electricity is issued by the 
energy regulator within one month of the receipt of 
documentation that proves that the applicant meets 
all �nancial, organisational and legal prerequisites. 
The deadline is extended to two months where special 
declaratory proceedings are required for the regulator 
to issue a decision. 

Grid connection

In order to connect wind farms to the public grid, 
renewable energy producers must obtain a number 
of documents from the transmission or distribution 
system operator, including the project conditions, the 
consent to connect, the connection agreement and 
the grid access agreement, among others.

Project conditions are issued upon submission of rel-
evant permits (such as the energy permit, environmen-
tal consent). They de�ne the main parameters of the 
grid connection, including the connection point and 
the spatial layout of the connecting lines. To obtain 
the connection agreement, developers must ful�l all 
the legal prerequisites for the connection within two 
years of receiving consent. 

Once a connection agreement is concluded, the wind 
farm can be built. Developers also have to con�rm their 
preferred incentive mechanism to enter into a grid ac-
cess agreement. Subsequently, producers request a 
technical inspection of the plant and connecting lines 
whose results determine whether the operational per-
mit is released. Operators are given eight days from 
the date of issue of the operational permit to set up 
the connection of the renewable energy plant. 

To bene�t from the incentive schemes, an application 
must be �led with the Energy Agency. Renewable produc-
ers who have the option to choose between schemes 
are required to communicate their preference in the 
application for support. The costs associated with the 
incentive mechanisms are passed on to end-consumers 
in the form of an added payment per kWh consumed.

5.3.5 Regulatory framework

Key agencies and institutions

The Energy Agency of the Republic of Slovenia is the 
administrative body responsible for the electricity, 
natural gas and district heating sectors. The regulator 
establishes the general terms for the consumption 
and supply of electricity, grid operations and balanc-
ing activities, issues permits and licenses, sets 
network charges and tariffs and participates in the 
development of the national energy strategy. The 
regulator also issues guarantees of origin to renew-
able generators.

Borzen (organizator� trga� z� električno� energijo� d.o.o.) 
provides balancing and settlement services for the 
electricity market and oversees the renewable energy 
support mechanism. Through its Centre for RES/CHP 
support, Borzen awards �nancial support to quali�ed 
producers and purchases electricity from them, per-
forms the settlement of green electricity balances and 
promotes energy ef�ciency.

Elektro-Slovenija d.o.o. (ELES) is a state owned com-
pany that acts as the operator of the local transmis-
sion network consisting of 110 kV, 220 kV and 400 kV 
lines. ELES is primarily responsible for the operation, 
maintenance and development of the transmission 
network, as well as secondary networks and power 
generation facilities. The company balances electricity 
supply and demand and oversees interconnections 
with neighbouring countries. 

The local distribution system is currently managed by 
SODO, the state owned electricity distribution system 
operator. SODO leases the electricity infrastructure 
and specialised services of �ve smaller distribution 
companies and other closed distribution systems, 
providing distribution services to end consumers. 
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71 Ecorys Netherlands BV, “Assessment of non-cost barriers to renewable energy growth in EU Member States – AEON”, 2010
72 Eclareon, Öko-Institut, “Integration of electricity from renewables to the electricity grid and to the electricity market – RES-INTE-

GRATION; National report: Slovenia”, 2011

This problem is exacerbated by the limited legal 
grounds for obliging network operators to upgrade 
the grid. The transmission system operator (TSO) and 
distribution system operators (DSOs) must complete 
the construction and modernisation works required 
to connect renewable energy facilities, but their 
responsibilities only extend to plants for which grid 
adjustments were budgeted in the ten year network 
development plan. The connection of plants requiring 
grid investments that were not accounted for in the 
long term plan may take up to �ve years. However, 
the low nominal capacity and output of new renewable 
energy projects means that grid reinforcements are 
seldom needed in practice. According to Eclareon and 
the Öko-Institut72, the public grid does not suffer from 
capacity constraints as far as renewable electricity 
projects are concerned and curtailment is not an is-
sue for producers. 

It is likely that the exclusion of wind farms above 10 
MW capacity from the feed-in scheme will reduce the 
attractiveness of investments to international develop-
ers and suppliers specialising in large projects, who 
have the know-how and resources to jump start the 
sector. 

5.3.6 Opportunities and challenges

Slovenia has a mid-term wind potential of around 600 
MW, six times greater than foreseen in the country’s 
NREAP. However, the country’s high population density 
and small size limit the number of suitable wind farm 
locations. The extensive coverage of the Natura 2000 
network and the strong opposition of environmental 
activists towards project development in protected 
areas further restrict the choice of location. 

The administrative framework for renewable facilities 
poses signi�cant problems to investors. There is a lack 
of clarity of administrative requirements, procedures are 
lengthy and involve a large number of authorities. The 
general perception in the industry is that administrative 
bodies tend to oppose the development of renewables71. 

Another important barrier is the obscurity and com-
plexity of the grid connection process. Although 
information is readily available, the numerous precon-
ditions for the conclusion of access agreements and 
the absence of a common grid code for all of SODO’s 
subcontractors translate into a time consuming and 
expensive process. While regulation guarantees 
connection to renewable plants, de facto developers 
have few legal means of af�rming their rights if their 
application is rejected, with no possibility of claiming 
compensation. 

TABLE 5.3.5  OPPORTUNITIES AND CHALLENGES BY PROJECT STAGES 

Wind assessment, land acquisition, environment and permits
Opportunities Challenges

Generating licenses are issued quickly, generally within one 
month of application

Obtaining building and environmental permits is  
cumbersome and wind farm developers face opposition 
from local authorities

Slovenia has an extensive Natura 2000 network

 
Grid capacity, connection and wind farm operations

Opportunities Challenges

Grid connection costs of wind farms up to 25 MW covered 
by authorities

Obscurity and complexity of grid connection process

Electricity markets are liberalised Numerous preconditions and diverging grid code  
requirements are time consuming and expensive

Limited legal possibilities to challenge an application  
rejection or claim compensation
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5.4 Russia

Wind energy in Russia

L  Wind energy development in Russia 
is lagging due to a lack of an appro-
priate regulatory framework.

L  Two different and contradictory sup-
port mechanisms have been written 
into law, but are still not functioning.

Sites 

J  Russia has a huge wind energy po-
tential.

Main fi ndings
Supply chain

L  Regional public utilities own most of 
the wind energy assets.

Regulatory framework

L  Grid connection costs are unclear.
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73 Decree N° 1715-r of the Government of the Russian Federation dated 13 November 2009
74 This target includes hydro power plants with installed capacity lower than 25 MW

5.4.1 Power market overview

The Russian Federation has been a long standing 
electricity exporter. Thermal power plants accounted 
for over 60% of total gross electricity generation since 
2009, while nuclear and hydro plants produced 17% 
and 16% respectively. There is very little installed wind 
capacity in Russia, consequently its share of the gen-
eration mix is negligible. 

National renewable energy plan
National indicative targets for renewable energy elec-
tricity generation have been set in the Energy Strategy 
of Russia to 203073. According to the strategy, 4.5% 
of electricity should be generated by renewables74 in 
2020. Afterwards, the share of renewables should not 
fall below this level. According to the strategy achiev-
ing this target requires the connection of at least 25 
GW of new renewable capacity to the grid by 2020.

The 2010 target of 1.5% renewable electricity was not 
met. According to the Energy Forecasting Agency, only 
about 0.3 to 0.4 GW of new renewable energy power 

plants will be built by 2020 and the 4.5% target might 
be met only in 2030. The agency’s forecasts are not 
aligned with the strategy and offer a different view on 
future development of the Russian renewables sector. 
According to the latter’s reference scenario, 6.1 GW of 
new renewable energy capacity is expected by 2030. 
In its maximum growth scenario, the agency forecasts 
new renewable energy capacity to reach 14.1 GW by 
2030, considered suf�cient to meet 4.5% of consump-
tion by 2030. Again, this is in stark contradiction with 
the energy strategy.

5.4.2 Wind energy in Russia

With no regulatory framework or support scheme for 
renewables, the Russian wind energy sector is under-
developed. Although Russia is the largest country in 
the world and has the longest coastline, installed wind 
power capacity was only 15.4 MW at the end of 2011. 
Moreover, the majority of the capacity comes from 
small wind farms that currently dominate the Russian 
market. Only four wind farms had total installed capac-
ity exceeding of 2 MW. 

TABLE 5.4.1  OVERVIEW OF ELECTRICITY GENERATION AND CONSUMPTION IN RUSSIA (TWH)

2009 2010 2011

Total gross electricity generation 957 1,005 1,019

Thermal 577 621 634

Nuclear 163 170 173

Hydro 166 158 155

Other 52 56 58

Domestic gross electricity consumption 943 989 1,000

Total RU import/ (export) balance (14) (16) (19)

 Source: System Operator of the Uni�ed Energy System

TABLE 5.4.2  RUSSIAN RENEWABLE ELECTRICITY PRODUCTION TARGETS

2010 2015 2020 2030

Share of renewables in electricity generation 1.5% 2.5% 4.5% More or equal 
than 4.5%

Sources: Resolution No. 1-r “On the Main Areas of Government Policy to Raise the Ef�ciency of Electric Power  
 from Renewable Energy Sources for the Period to 2020” and the Energy Strategy of Russia until 2030
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75 Federal Law No. 250-FZ dated 4 November 2007

TABLE 5.4.3 INSTALLED WIND ENERGY CAPACITY IN RUSSIA

Year 2006 2007 2008 2009 2010 2011

Total installed capacity in MW 15.5 16.5 16.5 14.0 15.4 15.4

 Sources: PwC analysis and World Wind Energy Association

5.4.3 Sites

Russia has many locations with favourable wind con-
ditions for wind energy. The regions with the highest 
wind potential are the coastlines of the Paci�c and 
Arctic Oceans, the Caucasus region, the Urals region, 
the Altai and the Sayan mountains. Currently, the larg-
est wind farms are located in the Kaliningrad Region, 
Republic of Bashkortostan, Republic of Kalmykia and 
in Chukotka.

5.4.4 Main wind energy developers

Most wind turbines are owned and operated by state 
controlled regional utility companies that also operate 
the local transmission systems.

TABLE 5.4.4  MAIN WIND ENERGY DEVELOPERS IN RUSSIA

Company
Total installed 

capacity in MW

Kaliningrad Generation Company JSC 5.1

Chukotkommunhoz JSC 2.5

Bashkirenergo OJSC 2.2

  Source: PwC analysis, as of August 2012

5.4.5 Supply chain

Most wind turbines installed in Russia began operat-
ing before 2002 and are less than 1 MW. The only two 
larger turbines were manufactured by Vensys in 2011. 
Cumulatively, however, Vestas is the largest turbine 
supplier, both in terms of total capacity and number 
of installations. 

TABLE 5.4.5  WIND TURBINE MANUFACTURERS’ SHARE OF THE 
RUSSIAN MARKET

Turbine producer
No. of installed 

turbines
Total installed 
capacity (MW)

Vestas 20 4.5

AVE 10 2.5

Vensys 2 2.4

Hanseatische AG 4 2.2

Raduga 6 1.5

Micon 4 1.0

Wind World 1 0.6

 Source: PwC analysis, as of August 2012

Since the Russian wind energy sector is underdevel-
oped, modern wind turbines with capacity higher than 
1 MW are not produced in Russia. Moreover, there is 
a limited local supply chain, as domestic companies 
do not have experience in manufacturing components 
for modern wind turbines or in building and servicing 
wind farms.

5.4.6 Wind energy support scheme

In November 2007, the Russian government adopted 
a federal law introducing the Electricity Premium 
Scheme75, for renewables. According to this law, quali-
�ed producers should receive the wholesale electricity 
market price plus a premium for the electricity gen-
erated. The premium should be applicable until the 
national renewables targets are met. Thus, the period 
during which the premium will be paid is not �xed and 
can be shortened at any stage during a wind farm’s 
operating lifetime. Although this renewable support 
mechanism is legally binding, regulations setting up 
the scheme and determining how the premium is cal-
culated have not been adopted. 
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76 Federal Law No. 401-FZ dated 28 December 2010
77 Can be both RES and conventional sources 
78 Resolution of the Russian Federation Government of 3 June 2008 No. 426
79 Resolution No. 850 On the Approval of Criteria for the Provision of Subsidies from the Federal Budget to Compensate for the Costs 

of the Technical Connection of Generating Facilities with an Installed Capacity Not Exceeding 25 MW and that have been Quali�ed 
as Renewable Energy Facilities

In addition, it regulates the market, adopts standard 
contractual forms for securing trade on the market and 
approves renewable electricity generation facilities.

Electricity prices have been liberalised. As of August 
2012, approximately 80% of electricity was traded on 
the wholesale market. This competitive market has, 
however, not been extended to isolated regions, such 
as the Russian Far East, Kaliningrad and Arkhangelsk 
regions.

Key documents

Building permit and licence

The Federal government78 de�nes the criteria for re-
newable producers to become a quali�ed generating 
facility. Operators have to demonstrate that the facil-
ity uses renewables — and thus contributes to the 
national renewable energy targets — for the market 
council to of�cially acknowledge them.

Grid connection

Grid connection costs for renewable energy facilities 
with installed capacity up to 25 MW should be covered 
by the government79. However, as of August 2012, it 
was not clear how the installed capacity should be 
calculated and whether investors have to pay grid con-
nection costs themselves up front, and then ask for 
reimbursement or whether the government pays the 
costs directly to the grid operator.

5.4.8 Opportunities and challenges

Although laws promoting renewables have been adopt-
ed, the necessary legislation and regulations to launch 
the support mechanisms have yet to be determined. 
Progress towards �nalising the support schemes is 
slow. As a result, the Energy Strategy of Russia, adopted 
in November 2009, has fallen short as investments in 
renewables are commercially unfeasible. Moreover, the 
strategy is weak as the renewable energy targets are 
not mandatory and are unclear beyond 2030. It also 
does not provide any plan for achieving its objectives. 

The electricity producer is required to sign a capacity 
market trading system accession contract with the 
market council. The wholesale market electricity buy-
ers are obliged to purchase a certain amount of elec-
tricity produced by renewables at a determined price.

In December 2010, the law introducing the capacity 
based scheme76, which does not repeal the electricity 
premium scheme, was adopted. According to the new 
law, the market council determines a feed-in tariff for 
new power plants77 included in a list prepared by the 
government. Renewable feed-in tariffs are applicable 
for 10 years and approved for new facilities until the 
national renewable targets — calculated in installed 
capacity — are reached. However, neither the param-
eters for calculating the tariff nor the national capacity 
(MW) targets have been determined. 

Furthermore, the law requires the government to adopt 
the list of new power plants which can conclude power 
purchase agreements at a feed-in tariff but does not 
specify a mechanism for selecting the assets. It is 
thought that the government could announce tenders 
for power plants at a speci�c location and then ap-
prove the assets on the basis of the submitted bids. 
Nevertheless, it is unclear how the two support 
mechanisms are meant to coexist.

5.4.7 Regulation overview

Key agencies and institutions

Since the restructuring of the electricity market in 
2008, the Ministry of Energy is responsible for energy 
policy. The Federal Grid Company of Uni�ed System is 
a government controlled operator and owns the high 
voltage transmission system. The government is also 
the largest shareholder in a number of the 11 regional 
distribution grid companies. The remaining ownership 
stakes have been privatised.

The market council operates the commercial and 
technological infrastructure of the wholesale market. 
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TABLE 5.4.6  OPPORTUNITIES AND CHALLENGES BY PROJECT STAGES 

Wind assessment, land acquisition, environment and permits
Opportunities Challenges

Laws and targets to promote renewables have been 
adopted 

Inapplicability of renewable energy laws 

No regulatory framework or support scheme for wind energy 
development

 
Grid capacity, connection and wind farm operations

Opportunities Challenges

Grid connection costs of wind farms up to 25 MW covered 
by authorities

Lack of clarity over how connection costs are calculated and 
are acquitted

Electricity markets liberalised
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About PwC:
PwC helps organisations and individuals create the value they’re looking for. We’re a network of �rms in 158 
countries with more than 180,000 people who are committed to delivering quality in assurance, tax and advisory 
services. Tell us what matters to you and �nd out more by visiting us at www.pwc.com/ro.

PwC refers to the PwC network and/or one or more of its member �rms, each of which is a separate legal entity. 
Please see www.pwc.com/structure for further details. 

Disclaimer: 
We understand that the European Wind Energy Association (EWEA) will make copies of this report available to 
other persons except as described in the Contract. However, PwC accepts no duty of care to any person (except to 
EWEA under the Contract) for the preparation of the report. Accordingly, regardless of the form of action, whether 
in contract, tort or otherwise, and to the extent permitted by applicable law, PwC accepts no liability of any kind 
and disclaims all responsibility for the consequences of any person (other than EWEA on the above basis) or for 
any decisions made or not made which are based upon this report.

The report contains information obtained or derived from a variety of sources (described within the report in more 
detail). PwC has not sought to establish the reliability of those sources or veri�ed the information so provided. 
Accordingly no representation or warranty of any kind (whether express or implied) is given by PwC to any person 
(EWEA under the Contract) as to the accuracy or completeness of the report.

AF_Emerging_report.indd   116 12/12/12   17:44




