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1. THE CURRENT STATE OF
THE ENERGY SECTOR OF UKRAINE
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1.1. Overview of energy sector

In 2020, the country produced 148,854 million kilowatt-hours, of which:

RENEWABLE
SOURCES

The energy system of Ukraine includes two trade zones: United Energy System of Ukraine and Burshtyn island. There are possibilities of international flows between the energy systems of Ukraine,
Hungary, Slovakia, Poland, Romania, Russia, Belarus and Moldova. However, considering Ukraine
joining the European Energy Community and Association Agreement with the EU, there are clear
plans to integrate both trading zones of Ukrainian energy system to ENTSO-E over the next few years.

7.3%

HYDRO- POWER
PLANTS
AND ACCUMULATING
POWER PLANTS
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The installed capacity of the power system of Ukraine (excluding the temporarily occupied territories)
as of December 2020 is 54,560.1 MW:
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Figure 1.2. – Distribution of electricity production by types of generation.

THERMAL POWER
PLANTS

40.0%
Figure 1.1. – Distribution of installed capacity by types of generation.
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13 835.00 MW
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Thermal power plants
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4 812.50 MW

8.8%

Hydro Accumulating Power Plants

1 487.80 MW

2.7%

Solar power plants

5 153.90 MW

9.4%

Wind power plants

1 171.60 MW

2.1%

187.70 MW

0.3%

Bioenergy power plants

were produced by nuclear power plants

51.2%

were produced by thermal power plants

26.6%

were generated by combined
heat and power plants

8.6%

were produced by hydropower plants
and hydro accumulating power plants

5.1%

were produced from renewable sources

7.3%

block stations and other sources

1.2%

The current energy system of Ukraine is characterized by significant surplus of base load capacities
(nuclear and most of the thermal power plants) and lack of balancing capacities, making the grid one
of the least flexible. Due to the low water level in some years there is a problem of limited use of water
resources, which exacerbates the problems of balancing1.

THE MODERN ENERGY SYSTEM OF UKRAINE IS CHARACTERIZED
BY A SIGNIFICANT SURPLUS OF BASE LOAD CAPACITIES (NUCLEAR
AND MOST THERMAL POWER PLANTS) AND LACK OF BALANCING
CAPACITIES, WHICH MAKES THE POWER SYSTEM ONE OF THE
LEAST FLEXIBLE

1

According to the review of the Ukrainian Wind Energy Association for 2019.
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1.2. Technical condition of generating
equipment

However, only about 20% of the reactors were reconstructed to preserve their possibility of further
operation, but none of the reconstructions concerned the adjustment of the environmental parameters of the units to the environmental standards proven in Europe. As of October 2019, the operating
hours of all units exceeded the marginal and park resources.

According to the information of the transmission system operator NEC Ukrenergo, presented in the
report on conformity assessment (sufficiency) of generating capacities 2, the technical condition of
generating capacities in Ukraine is unsatisfactory and even threatening given the possibility of further
operation of generating equipment.

Thus, it is clear that the Ukrainian power industry needs immediate renovation of its equipment. Further delay in solving this problem leads to a significant reduction in the productivity of electricity
generation, increased risk of energy and man-made disasters, increased emissions of substances
harmful to human health and the environment. Awareness of these circumstances prompted the
government to identify the upgrade of energy equipment as one of the most important tasks of the
country. But solving this problem is too expensive. Table 1.2 provides an estimate of the cost of renovating the equipment of modern power plants4

Information on the service life of nuclear power plants is given in the table 1.1.

The technological basis of generating capacities in thermal energy consists of pulverized coal power
units with critical steam parameters with a capacity of 150–200 MW and pulverized coal and gas-oil power units with supercritical parameters with a capacity of 300 and 800 MW at condensing power plants.3
Power plants’ power units were put into operation:

Table 1.2. – The cost of renovating the equipment of modern coal-fired thermal power plants and
nuclear power plants

•

with a capacity of 150 MW - in 1959-1964,

•

with a capacity of 200 MW - in 1960-1975,

•

with a capacity of 300 MW - in 1963-1988 and

•

with a capacity of 800 MW - in 1967-1977.

THAT IS, 51% OF THE TOTAL INSTALLED CAPACITY OF THERMAL
GENERATION HAS BEEN IN OPERATION FOR OVER 60 YEARS, 41% 40-50 YEARS.

Type of power plant

Investments, $/kW

The average cost of a unit with a
capacity of 1,000 MW, $ billion

Thermal

3000 – 6250

4.6

Nuclear

6900 – 12200

9.5

According to Ukraine’s Energy Strategy until 2035, a temporary surplus of generating capacities may
exist until 2025, after which, without a significant upgrade of generating equipment, Ukraine’s energy
system will face a significant shortage of generating capacities. Unfortunately, today, due to the crisis
in the energy sector, which occurred due to the failure to regulate the implemented electricity market,
preparations for such an update are not underway. Moreover, delays in the modernization of nuclear
power plants are currently a matter of concern.5

Table 1.1 – Operation term of nuclear power plants
Nuclear Power Plant

Reactors

Electric
power
capacity, MW

Rivne

1

420

South Ukrainian

CURRENT SITUATION

Zaporizhzhia

10

Khmelnytskyi

Date of
commissioning

Expiration date

Extended
expiration date

22.12.1980

22.12.2010

22.12.2030

2

415

22.12.1981

22.12.2011

22.12.2031

3

1000

21.12.1986

11.12.2017

11.12.2037

4

1000

10.10.2004

07.06.2035

-

1

1000

31.12.1982

02.12.2013

02.12.2023

2

1000

09.01.1985

12.05.2015

31.12.2025

3

1000

20.09.1989

10.02.2020

-

1

1000

10.12.1984

23.12.2015

23.12.2025

2

1000

22.07.1985

19.02.2016

19.02.2026

3

1000

10.12.1986

05.03.2017

05.03.2027

4

1000

18.12.1987

04.04.2018

04.04.2028

5

1000

14.08.1989

27.05.2020

-

6

1000

19.10.1995

21.10.2026

-

1

1000

22.12.1987

13.12.2018

13.12.2028

2

1000

07.08.2004

07.09.2035

-

2 https://ua.energy/peredacha-i-dyspetcheryzatsiya/zvit-z-otsinky-vidpovidnosti-dostatnosti-generuyuchyh-potuzhnostej/#1538032249011-abadd3b9-db7ca1e4-9e6d
3 https://ua.energy/peredacha-i-dyspetcheryzatsiya/zvit-z-otsinky-vidpovidnosti-dostatnosti-generuyuchyh-potuzhnostej/#1538032249011-abadd3b9-db7ca1e4-9e6d

UKRAINIAN ELECTRIC POWER INDUSTRY NEEDS URGENT
RENOVATION OF ITS EQUIPMENT. FURTHER DELAY IN SOLVING
THIS PROBLEM LEADS TO A SIGNIFICANT REDUCTION IN THE
PRODUCTIVITY OF ELECTRICITY GENERATION, INCREASED RISK
OF ENERGY AND MAN-MADE DISASTERS, INCREASED EMISSIONS
OF SUBSTANCES HARMFUL TO HUMAN HEALTH AND THE
ENVIRONMENT.

4

Source: Lazard’s Levelized Cost of Energy Analysis—Version 13.0 – 2019

5 https://www.europarl.europa.eu/doceo/document/TA-9-2021-0050_EN.html
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1.3. Energy access challenges
Energy is a necessary component for the operation of power plants. Energy sources of power plants
of traditional type are:




flowing water - for HPPs;
natural gas and coal - for TPPs;
nuclear fuel - for NPPs.

Unfortunately, the situation with traditional energy resources in Ukraine is extremely difficult.

1.4. Technical capabilities for import and
export
There are possibilities of international flows between the energy systems of Ukraine, Hungary, Slovakia, Poland, Romania, Russia, Belarus and Moldova. Capacities of international flows as of the beginning of 2021 are given in the table 1.3.
Table 1.3. – Capacity of international flows

Water resources suitable for large hydropower plants in Ukraine have already been depleted. Therefore, in dry years, the already existing deficit does not allow the operation of existing hydropower
plants at full capacity.

Direction of international flow

Power / throughput, MW

Hungary, Slovakia, Romania

650

Ukraine does not have enough natural gas production necessary for the operation of gas-fired thermal power plants. Acquisition of gas in Russia, as we know, leads to increased political and economic
risks. In addition, it leads to the withdrawal of significant foreign currency abroad, which negatively
affects the domestic economy.

Poland

235

Moldova

Up to 700, can be limited to 0

Belarus

900

Russia

3000

Coal mining conditions in Ukraine are among the most difficult in the world from a mining and geological point of view. About 60% of coal in the Donbass, and 100% of coal in the Lviv-Volyn basin are mined
in thin (up to 1.5 m) and ultra-thin (0.6-0.7 m) formations. This leads to the fact that the quality of the
bulk of Ukrainian coal has decreased to the limit values, resulting in a significant deterioration in the
condition of power plant equipment. There is also a need to involve valuable environmental technologies for burning coal to reduce emissions of harmful substances into the atmosphere.

Technical capabilities for imports and exports are planned to change over time through the strategy
of integration of the Ukrainian energy system into ENTSO-E, as described below.

Regarding the energy sources for nuclear power plants, Ukraine has the main reservoir of the original source material - radioactive uranium. But the volume of its production is not more than 30% of
the needs of nuclear power plants - the shortage is covered by import purchases6. In addition to the
fact that there are currently no fuel cell plants in Ukraine, uranium enrichment for fuel cell production cannot be carried out in the country, as Ukraine does not have the status of a nuclear state. That
is why Ukraine is forced to import nuclear fuel, with up to 60% of imports coming from Russia. This
situation, as well as the situation with gas imports, has corresponding negative consequences for
Ukraine. The lack of diversification of these components of the nuclear cycle makes it impossible to
form market prices for relevant products and services.
The problem of access to energy resources was considered in the Energy Strategy of Ukraine for the
period up to 2035. This problem has been identified as a risk to energy security.

Republic of Belarus
Poland

235 MW

900 MW

THE PROBLEM OF ACCESS TO ENERGY RESOURCES POSES A RISK
TO THE COUNTRY’S ENERGY SECURITY

Russian Federation

3000 MW

Ukraine

CURRENT SITUATION

Hungary, Slovakia, Romania

12

650 MW

6 Source: RAZUMKOV CENTER. NATIONAL SECURITY AND DEFENSE. #6, 2009. Page 41
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1.5. Environmental problems of electricity
generation in Ukraine
Ukraine has an extremely difficult environmental situation. Large areas of the country are extremely
polluted and are on the verge of ecological catastrophe.
Ukraine’s accession to the Energy Community and the signing of the Association Agreement with
the EU have radically changed the attitude of energy professionals to the problems of power plants’
impact on the environment. The most difficult situation in this regard is for coal-fired power plants.
Coal combustion is accompanied by significant local emissions of substances that are very harmful
to human health and the environment. The Fig. 1.3 shows that the specific emissions of pollutants in
Ukraine are many times higher than EU standards.
In addition, coal-fired power plants are the most powerful emitters of global greenhouse gas emissions,
controlled by the international community (Ukraine among them), which signed the «Kyoto Protocol to the
UN Framework Convention on Climate Change» (1997) and the Paris Climate Agreement ( 2015)7.
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Figure 1.3. Specific emissions of pollutants from coal-fired power plants in Ukraine and some European countries8

7 Source: I.A. Volchyn, N.І. Dunaevskaya, L.S. Gaponych, М.V. Chernyavsky, O.I. Topal, Y.I. Zasyadko. Prospects for the introduction of clean
coal technologies in the energy sector of Ukraine. – B.:– Gnozis. – 2013. – 320 p..
8 Chernousenko O.Yu. The state of energy in Ukraine and the results of modernization of TPP power units - ISSN 1562-8965. Problems of
general energy, 2014
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2. SCENARIOS OF ENERGY SECTOR
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2.1. Current regulations on energy
development

50000

40000

The direction of future development of the energy sector of Ukraine is set by the following regulations:



Energy Strategy of Ukraine for the period up to 2035;
National plan to reduce emissions from large combustion plants

30000

20000

Energy Strategy of Ukraine till 2035 sets reducing import dependence as a key priority for the further
development of the entire fuel and energy sector. This should be implemented through the development of RES, increasing gas production and energy saving and energy efficiency with high environmental standards.
According to the Energy Strategy it is planned to close the unprofitable state-owned mines by 2025,
further promote the growth of prices for electricity market after 2025 through the import of coal for
thermal power plants, which will not be closed.
Also, the Energy Strategy of Ukraine till 2035 envisages growth of renewable generation, which will
be an instrument of energy security. In addition, there is a growing need to stimulate the development
of decentralized renewable energy.
Table 2.1. – Setting energy development goals according to Ukraine’s Energy Strategy until 2035
Description of the key performance indicator

2015

2020

2025

2030

2035

Share of RES (including hydropower and thermal energy) in
total primary energy supply, %

4

8

12

17

25

The share of RES (including hydro generating capacity) in
electricity generation, %

5

7

10

> 13

> 25

10

15

18

20

Share of local alternative fuels in local fuel and energy
balances, % of total consumption
Limiting CO2 emissions to 1990 levels, %

-

Reduction of emissions in CO2 eq. on final fuel consumption, %
from 2010
Share of capacities in thermal generation that meets EU
environmental requirements (SO2, NOx emissions, ash), %

<1

< 60 % < 60 % < 60 % < 50 %
>5

> 10

> 15

> 20

< 10

< 40

85

100

CURRENT SITUATION

National plan to reduce emissions from large combustion plants is designed and made in accordance
with Ukraine’s commitments comply with the provisions of the Energy Community Treaty. According
to Annex II to this Treaty, all large combustion plants after 31 December 2017 must comply with the
requirements of Directive 2001/80/EU on the limitation of emissions of certain pollutants into the air
from large combustion plants. According to the article of the Treaty, Ukraine is granted a temporary
opportunity to derogate from the requirements of Directive 2001/80/EU and Directive 2010/75/EU,
which amends the former, by implementing a National Emission Reduction Plan, which is essential for
energy security.
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10000
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Figure 2.1. Installed capacity of TPPs and CHPPs that do not meet EU requirements, according to the national plan
to reduce emissions from large combustion plants (according to the Annex 4)

During the implementation of the National Emission Reduction Plan, the Ministry of Energy must
report annually on the implementation of the National Emission Reduction Plan to the Secretariat of
the Energy Community.
The implementation of the approved national plan to reduce emissions due to the crisis in the energy
sector is delayed. Except for measures to collect reporting data, the plan is not actually implemented.
However, if Ukraine does not plan to withdraw from the Energy Community Treaty, it will be necessary to develop clear measures to limit emissions. Therefore, TPPs and CHPPs that do not meet the
requirements for emissions of sulfur dioxide (hereinafter - SO2), nitrogen oxides (hereinafter - NOx)
and substances in the form of suspended solids, will be a subject to decommissioning or significant
limitation of their operating time. From a technical point of view, it is possible that such measures will
be planned for the time of synchronization from the Ukrainian power system with ENTSO-E.

AFTER THE EXPIRY OF THE NATIONAL EMISSION REDUCTION
PLAN, ALL COMBUSTION PLANTS MUST COMPLY WITH THE
REQUIREMENTS OF DIRECTIVE 2010/75/EU ON POLLUTANT
EMISSIONS.

After the expiry of the National Emission Reduction Plan, all combustion plants must comply with the
requirements of Directive 2010/75/EU on pollutant emissions. The National Emission Reduction Plan
is valid from January 1, 2018 to December 31, 2033.
During the term of the national plan, plans to reduce emissions and plans to reduce the installed capacity
of TPPs and CHPPs are envisaged. According to the national plan, decommissioned power plants should
be replaced by those that meet the requirements of Directive 2010/75/EU on pollutant emissions.
WIND
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2.2. Integration to ENTSO-E
Energy Strategy of Ukraine till 2035 sets a target for the integration of the Integrated Power System of
Ukraine (IPS) into the power system of continental Europe synchronous zone ENTSO-E by 2025 with a
further increase of capacity to 4 GW. This will provide additional opportunities for balancing the energy
system and create conditions for better competitive development of the energy market.
According to the development strategy of the transmission system operator NEC Ukrenergo, which
was developed in accordance with the Energy Strategy of Ukraine, it is planned to integrate the power
system of Ukraine into ENTSO-E in the upcoming years. At the same time, the level of network capacity between the Integrated Power System of Ukraine (IPS) and ENTSO-E will be increased according
to the following plan:




Currently, the capacity of imports is 885 MW, exports 1450 MW;
The capacity of 2200 MW should be reached in 2023 - 2025;
The capacity of 4000 MW should be reached in 2026 - 2029.

The stress test of the IPS of Ukraine, which will be the main technical milestone of integration into
ENTSO-E, is scheduled for 2021.
The integration of the IPS of Ukraine into ENTSO-E creates preconditions for the future stabilization of the
price levels at the Ukrainian energy market and for the export of produced electricity to the EU countries.

2.3. Energy Development Scenarios
Most likely the energy sector in Ukraine will be developing in the framework of Ukraine’s international obligations to the European Community, which primarily relate to the need to develop renewable
energy sources. In addition, to compensate decommissioned capacity the nuclear power generation
will be slowly provided.
To ensure controlled development it is important to adjust the Energy Strategy of Ukraine till 2035 due
to delays in its implementation.
At the same time, the delays that may occur during implementation of the plans may in the future lead
to excess of demand over electricity supply and an increase in the market price of electricity.

DELAYS THAT MAY OCCUR DURING PLANS FROM THE FURTHER
DEVELOPMENT OF THE GENERATION MAY LEAD IN FUTURE TO
EXCEED DEMAND OVER SUPPLY ELECTRICITY AND MARKET PRICE
GROWTH ON ELECTRICITY

03

CURRENT SITUATION
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3.1. Overview of renewable energy sector

3.3. «Green» Tariff

As of December 2020, the installed capacity of the wind energy sector of Ukraine was 1,171.6 MW
(excluding the temporarily occupied territories). Thus, wind energy remains the second technology in
the country in terms of installed capacity among renewable energy sources, after solar energy. The
share of wind energy from the total installed capacity of the RES sector is 18%, and from the installed
capacity of the energy sector is 2.2%.

The «green» tariff is a scheme to support the development of RES, which was introduced in the country in 2009. For RES projects, the regulator National Energy and Utilities Regulatory Commission of
Ukraine (NEURC) sets the tariff based on the coefficients, that are in force on the date of commissioning, depending on the technology and capacity of the equipment. The main conditions for setting
the tariff are specified in the Law «On Renewable energy sources» and in the procedure for setting
«green» tariffs, approved by the NEURC.

In 2018, the transition from a “green” tariff to “green” auctions was announced. This pushed wind energy
companies to intensify their design and commissioning activities for new wind energy projects. Therefore, the highest growth rates of installed capacity of the RES sector since 2009 were achieved in 2019.

800
700

The «green» tariff is linked to the UAH/EUR exchange rate and is recalculated every quarter. All electricity produced from RES is sold to SE «Guaranteed Buyer». In this case, RES producers receive payment for electricity at the «green» tariff set for each RES facility. The final terms of payment for the
previous month depend on the date of approval of the cost of the service by the Regulator to ensure
an increase in the share of electricity production from alternative sources. Payment for the current
month was previously transferred to the end of the next month, but recently this, unfortunately, does
not happen, and the deadline for payment for the current month is not yet set.

600

Table 3.1 – The current level of «green» tariffs, euro cents per kilowatt-hour

500

2015

2016

2017 2019

2020.01
2020.10

2020.11
2020.12

2021

2022

2023
2024

2025
2029

Wind 600 –
2000 kW

6,28

6,28

6,28

5,88

5,88

5,78

5,67

5,57

5,15

Wind > 2000
kW

9,41

9,41

9,41

8,82

8,82

8,82

8,82

8,82

7,72

400
300
200
100
0

2014

2015

2016

2017

2018

2019

2020

Figure 3.1. Annual increase in wind power capacity 2014 – 2019

3.2. Current legislation regulating the
renewable energy sector
Renewable energy sources (RES) are regulated by two basic laws:
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The current level of the «green» tariff is 8.82 eurocents per kilowatt-hour for wind farms with wind
turbines, that have capacity of more than 2 MW. The «green» tariff is valid until the end of 2029.
However, in accordance with the provisions of the Law of Ukraine № 810-IX «On Amendments to Certain Laws of Ukraine on Improving Conditions for Supporting Electricity Production from Renewable
energy sources» after 2022, new RES facilities will no longer be able to supply electricity for «green»
tariff. In particular, the «green» tariff expires on December 31, 2022 for those wind energy projects,
which concluded the (preliminary) Contracts for the purchase and sale of electricity with the State
Enterprise «Guaranteed Buyer» by December 31, 2019.

Law of Ukraine “On the Electricity Market”,
Law of Ukraine “On Renewable energy sources”.

There are the following opportunities to sell electricity produced from the renewable energy sources:


Due to the crisis of non-payments to the renewable energy producers in Ukraine, from August 2020 the
«green» tariff was reduced by 2.5% for all new wind energy projects, and by 7.5% for existing wind farms.

Sale of electricity by SE “Guaranteed Buyer” at a “green” tariff (the current scheme to support the development of renewable energy sources);
Sale of electricity by SE “Guaranteed Buyer” at the auction price (future scheme to support
the development of renewable energy sources);
Sale of electricity in all segments of the electricity market: forward contracts, the day-ahead
market, the intraday market and the balancing market at the market price.

AFTER 2022, NEW RES FACILITIES WILL NO LONGER BE ABLE TO
SUPPLY ELECTRICITY AT A «GREEN» TARIFF. THE OPPORTUNITY TO
RECEIVE A «GREEN» TARIFF EXPIRES ON DECEMBER 31, 2022

WIND
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3.4. Legislative regulation of the origin of
electricity
According to the Law of Ukraine «On Electricity Market» confirmation of the origin of electricity may
be issued at the request of the producer, which is a guarantee of origin of electricity. This document
is issued by the State Agency on Energy Efficiency and Energy Saving of Ukraine in accordance with
the Procedure for issuing, using and terminating guarantees of electricity origin for producers that
generate electricity from renewable energy sources.
The guarantee is issued in electronic form free of charge for a certain amount of electricity supplied
to the electricity grid for each generating unit separately and for each type of energy source. The volume is determined with an accuracy of 1 MWh.
The warranty is valid for 12 months from the date of issue. The warranty may be revoked after the
expiration date and due to the revocation of the electricity generation license.

3.5. Crisis of renewable energy sector
On July 1, 2019, the electricity market was introduced in Ukraine. Since the opening of the electricity
market in Ukraine, there are two mechanisms for imposing special responsibilities (hereinafter «ISR»): the supply of electricity to household consumers at a regulated price below market and a
mechanism to support RES. State Enterprise «Guaranteed Buyer» (hereinafter - «GB») is the executor of both mechanisms. According to the law, GB’s activities are financed by the tariff for transmission of the transmission system operator (hereinafter - «TSO»).
According to the Law on Electricity Market, all RES producers sell their electricity to GB at the “green”
tariff set for each producer, and all RES producers must be included in one balancing group, which
is administered by the GB. The GB, in turn, sells the purchased electricity in various segments of the
electricity market.
According to the law, the GB provides transmission system operator (PJSC NEC Ukrenergo) with services of increasing the share of electricity production from alternative sources and receives a fee for
that service. Thus, thanks to the sale of «green» electricity and payment for increasing the share of
electricity production from RES from PJSC NEC «Ukrenergo», which is covered by the transmission
tariff, the GB makes payments to energy producers from renewable energy sources.
The inflexibility and vulnerability of the ISR design and the policy decisions of the NEURC are the main
factors of the crisis in the renewable energy market. Even given the reduction in the “green” tariff,
which came into force on 1 August 2020, the approved transmission tariff is still insufficient to cover
the costs of supporting RES and paying off the debt accumulated in 2020.
Due to the shortcomings of modern legislation and manual regulation of the energy sector, a crisis
arose. To overcome this crisis the amendments to the legislation has to be made.
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4.1. Development of renewable energy
through quota distribution auctions

ANNUAL SUPPORT QUOTAS OFFERED BY

NEC UKRENERGO
300

According to the current legislation the further development of renewable energy will be provided
through auctions for the allocation of quotas for state support. Auctions have been implemented in
Ukraine since 2019, but until the end of 2020, no auction was announced or held. The law sets the
following marginal prices for auctions:



9 eurocents per kilowatt-hour for auctions to be held until 31 December 2024,
8 eurocents per kilowatt-hour for auctions to be held after January 1, 2025.

The law specify that the state will publish annual support quotas in MW for each type of renewable
generation. Auction participants submit applications for participation within the specified quotas. The
lowest price receives state support for the next 20 years. According to the law, one participant can
win up to 25% of the annual quota.
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Figure 4.1 – Annual support quotas offered by NEC Ukrenergo

Support quotas have not yet been approved by the end of 2020, but NEC Ukrenergo, the State Agency
for Energy Efficiency and Energy Saving and the Ministry of Energy have already announced their
indicative proposals.
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LARGER QUOTAS ARE NEEDED TO SIGNIFICANTLY REDUCE THE
PRICE OF ELECTRICITY FROM RES AT AUCTIONS.
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MINISTRY OF ENERGY, THERE WAS NO REASON TO ASSUME THAT
THE AUCTION PRICES WILL BE MUCH LOWER THAN THE LIMIT
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Figure 4.2 – Annual support quotas on the proposal of the State Agency for Energy Efficiency & Energy Saving
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Figure 4.3 – Annual support quotas proposed by the Ministry of Energy
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According to the schedule of auctions for 2021 proposed by the Ministry of Energy, the first auction for
wind farms is scheduled for June with a quota of 50 MW, and the second for November with a quota
of 100 MW.
Larger quotas are needed to significantly reduce the price of electricity from RES at auctions. With
such small quotas proposed by the Ministry of Energy, there is no reason to believe that auction prices
will be much lower than the marginal ones.
However, the Ministry of Energy noted that the proposals for annual quotas were influenced by the
history of auctions in some European countries. In the early years of the introduction of auctions, its
prices were higher than the future one. So, in order to make sure that fewer generating capacities will
be built at the higher prices, the annual quotas for the first years were reduced.
The law № 2712-VIII «On Amendments to Certain Laws of Ukraine on Ensuring Competitive Conditions for Electricity Production from Renewable energy sources» dated April 25, 2019 provided for
the possibility to supply electricity at a «green» tariff and not to participate in auctions, if companies
that intend to produce electricity from renewable energy sources have concluded contracts for the
purchase and sale of electricity at a «green» tariff until December 31, 2019 and put such facilities into
operation within two years from the date of these agreements for the facilities that produce electricity
from solar energy, and within three years from the date of conclusion of these agreements for the
facilities that produce electricity from other types of renewable energy sources.
Thus, as of January 1, 2020, Contracts for the purchase and sale of electricity with the State Enterprise «Guaranteed Buyer» were signed with companies developing wind and solar projects, with a
total capacity of 11.13 GW, including 5.6 GW of wind generation. However, it is still unclear if these
projects will be implemented.
Auctions are an important mean of stimulating the further development of renewable energy sources
in Ukraine, without which it is impossible for Ukraine to meet the goals. Nevertheless, given the crisis
in the energy sector of Ukraine, it is necessary to take into account the following.
As the terms of the auctions are not known, it can be assumed that state support may be provided for
the development of renewable energy in certain regions where there is a need for the state to stimulate development. In this case, there is a need for an additional support scheme for the development
of renewable sources, which will be more effective for the state, take into account the interests of the
investor, and provide additional benefits for the state: stimulating engineering, job creation, etc.
In addition, support quotas have not yet been approved, and the principles for formulating proposals
do not consider the decommissioning rates of existing coal and nuclear generating plants, which are
coming to an end. The proposed quotas also do not provide the development of significant renewable
capacity by 2030 to produce «green» hydrogen.
The crisis of non-payment in the renewable generation has proved that the levels of the current
«green» tariffs cannot be paid without a significant financial burden on all non-domestic consumers.
And if the tariff for transmission will be balanced to the level that compensates the levels of «green»
tariffs, it will lead to a significant financial burden on non-domestic consumers and eventually will
lead to significant price increase, inflation and tariff increase. Auction prices will not be much lower
than the current level of «green» tariffs, so the issue of financing the further development of the industry remains unresolved.

4.2. The need for an alternative scheme to
support the development of renewable
energy
Support for the development of renewable energy is necessary to stimulate the development of the
industry until it become competitive and correct the shortcomings of modern design of the electricity
market. The gradual decommissioning of obsolete generating capacity without the parallel development of new capacity will lead to an inevitable shortage of electricity. If this happens, Ukraine’s energy
dependence will increase. This will lead to an increase in electricity imports and, in the worst scenario,
if it happens before Ukraine’s energy system is synchronized with ENTSO-E, it will be necessary to import most of the electricity to Ukraine from the Russia and Belarus. A clear example of such a flawed
approach was the situation in the Lithuanian energy sector after the closure of the Ingalina NPP.
Due to the above-described features of the auction system in Ukraine, which do not ensure the development of renewable sources at the required pace and do not solve the problem of energy dependence of Ukrainian energy sector, an additional support scheme is needed to ensure the development
of renewable energy sources without significant financial burden on the energy sector. At the same
time, the support scheme should provide an investor-friendly level of return on investment, which
would balance the country’s risks, which are currently identified at the level of «Highly Speculative».9
The development of renewable sources so far has taken place largely due to attraction of foreign investments. At the same time, since much more than half of the funds for the construction of wind and
solar facilities were spent on the purchase of equipment, the attracted investments were withdrawn
from the Ukrainian economy and sent as payment for equipment to European countries and China.
Therefore, the model of the support scheme, which will meet the established requirements, should
include a system of optional incentives for own production of renewable energy equipment components, which can be chosen by the investor at his own discretion. The use of equipment manufactured
at Ukrainian enterprises will help to «leave» the attracted investments in Ukraine. This will give impetus to the development of the machine-building industry of Ukraine, create many jobs, and stimulate
the development of regions where production will be concentrated.
As an alternative scheme should provide support for the development of renewable sources without
a significant burden on consumers, it is recommended to support the scheme, which will sell electricity on the electricity market at market prices supported by the premium for usage of equipment
produced in Ukraine.
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THE MODEL OF THE SUPPORT SCHEME SHOULD INCLUDE A
SYSTEM OF OPTIONAL STIMULATION OF OWN PRODUCTION OF
COMPONENTS OF THE EQUIPMENT OF RENEWABLE ENERGY
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9 Ministry of Finance - https://mof.gov.ua/uk/kreditnij-rejting-potochni-rejtingi-zagalna-informacija-istorichni-zmini
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5.1. Overview of the electricity market of
Ukraine
According to the Law of Ukraine «On the Electricity Market», RES producers can sell the produced
electricity on the electricity market.
There are the following market segments that are available for RES producers:






Forward contracts,
Day-ahead market,
Intraday market,
Balancing market,
Support services market.

5.3. Day-ahead market and intraday market
To participate in the day-ahead market and the intraday market, market participants enter into an
agreement with the market operator on participation in the day-ahead market and the intraday market in a standard form.
Purchase and sale of electricity is carried out according to market rules. To ensure the liquidity of the
day-ahead market, the regulator sets the minimum amount of electricity to be sold by producers in
the day-ahead market, which is not more than 30% of production.

DAY-AHEAD MARKET
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According to the register of market participants, as of March 1, 2021, more than 500 participants have
been registered in the day-ahead market and the intraday market, of which more than 400 have the
status of active participants.
In Ukraine, all market participants, except for consumers who buy electricity under a contract of
electricity supply, are responsible for their electricity imbalances.
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5.2. The market of Forward contracts
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Figure 5.1 – Weighted average prices and average daily sales of electricity at the day-ahead market during 2020
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In order to ensure a sufficient level of liquidity in the electricity market, the regulator has the right
to set limits on the monthly volume of electricity sales under forward contracts between producers
and other participants in the electricity market that are part of one vertically integrated entity or are
affiliated with each other. Such a limit may not exceed 50% of their monthly electricity sales.
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producers have the right to sell electricity under forward contracts, except for the volumes,
which in accordance with the provisions of this Law are subject to mandatory sale on the
market «Day ahead»,
settlements under forward contracts are made exclusively with money.

State owned electricity producers, as well as companies with 50% or more share of state in the authorized capital, companies with 50% or more of shares (shares, units) in the authorized capital belong
to other companies whose shareholder is the state and owns a controlling stake in them, as well as
subsidiaries, representative offices and branches of such enterprises and companies sell electricity
under forward contracts at electronic auctions, the procedure for which is approved by the Cabinet of
Ministers of Ukraine.
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Market participants are free to choose contractors under forward contracts, enter into these agreements in any form and on terms determined by agreement of the parties, taking into account the
following (in terms of manufacturer):
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Figure 5.2 – Weighted average prices and average daily sales of electricity on the intraday market during 2020

Prices on the day-ahead market and the intraday market are free (market) prices, but currently there
are price restrictions set by the regulator for each billing period.
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5.4. Norms of current legislation on the
possibility of selling electricity on the
market
According to the provisions of Article 71 of the Law «On the Electricity Market» the electricity generated at electricity facilities using renewable energy sources (and using hydropower - produced only by
micro, mini and small hydropower plants) may be sold by its producers under forward contracts, on
the day-ahead market, on the intraday market and on the balancing market at prices prevailing in the
respective markets, or at a “green” tariff, auction price established (determined) in accordance with
the Law of Ukraine “On Alternative Sources” energy «. Thus, the law allows producers from renewable sources to sell electricity directly, but only at prices of these market segments.
The sale of electricity at regulated prices is currently carried out through an intermediary - SE «Guaranteed Buyer».

5.5. Features of the electricity market
Due to special liquidity mechanisms, the market volume «for the day ahead» is about 20% of total
production. The concept of liquidity of the electricity market is found in the legislation, but the liquidity
criteria to be set by the regulator in Ukraine are not yet defined, the decision to achieve liquidity in
the electricity market has not been made, so the electricity market in Ukraine is not liquid enough.
In addition, there are marginal prices on the market, which set the minimum and maximum price for
electricity. Due to this, the rise in prices during peak hours of consumption is maintained. Despite this,
the electricity market is volatile, with price fluctuations quite significant.
Therefore, to attract new foreign investment scheme support the further development of renewable energy should include the introduction of a fixed rate, similar to the «green» tariff and auctions. Such a fixed tariff must also be fixed in EUR on a certain date in the same way as auction
prices and «green» tariffs.

UKRAINE’S ELECTRICITY MARKET IS NOT SUFFICIENTLY LIQUID.
THERE ARE MARGINAL PRICES ON THE MARKET, WHICH SET THE
MINIMUM AND MAXIMUM PRICE FOR ELECTRICITY.
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6.1. Norms of current legislation on the
production of equipment in Ukraine

6.2. The need of further stimulation of
equipment production in Ukraine

The Law of Ukraine “On Renewable energy sources” approves a premium to the “green” tariff or auction price for the use of Ukrainian-made equipment, which is set the higher the percentage of the use
of equipment from Ukraine.

Potentially significant European manufacturers meet the conditions for localization of equipment production. Thus, Siemens Gamesa, Lagerwey/Enercon and Vestas have already localized the production of wind turbines even in the Russia and have the first export contracts. The wind energy industry
in China is also founded by European and American wind power equipment manufacturers. Ukraine
has significant prospects for domestic wind power equipment market and should keep the law promoting the use of Ukrainian.

Premium to the "green" tariff or auction price, %

The level of use of Ukrainian equipment, %

5

30 or more, but less than 50

10

50 or more, but less than 70

20

70 or more

The law defines the percentage of equipment use, which is achieved by using Ukrainian-made components of wind power equipment:
Type of equipment

Level of equipment use, %

Blades

30

Tower

30

Gondola

20

The main frame

20

Total

100

Stimulating the machine-building industry in Ukraine will create jobs, raise the welfare of the regions
where enterprises are concentrated, provide the production of goods with significant added value,
and generate foreign exchange earnings for the country.
Unfortunately, the production of wind turbines in Ukraine under license (full production of wind turbines of some models) is not profitable for the country, most of the wind turbines produced are used
in the domestic market and are not exported.
In addition, such production has another significant disadvantage. The connection of component manufacturers with a particular model of wind turbine, so the markets for finished components are significantly narrowed to the markets for a particular model of wind turbine. For the harmonious development
of machine-building enterprises it is necessary to produce, first of all, components of wind turbines
that can be used for different models of wind turbines of different manufacturers, and re-equipment of
production to produce components of one or another model will require minor technological changes.
This will potentially expand the markets for finished products through diversification.
The state can support producers by creating a state credit and export agency, and create the preconditions for the possibility of providing export credits and risk insurance services for the country.
For machine-building enterprises that can potentially produce products (individual components of
wind turbines) capable of export, they will have to obtain certification of production and products from
leading manufacturers of wind turbines, whose products are in demand.
Such an organization of machine-building enterprises will allow to form an export-oriented industry
in the future, because it will be possible to export the components for wind turbines of large world
manufacturers of wind turbines produced in Ukraine.
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BY FURTHER STIMULATING THE MACHINE-BUILDING INDUSTRY IN
UKRAINE, IT IS POSSIBLE TO CREATE JOBS, RAISE THE WELFARE
OF THE REGIONS WHERE ENTERPRISES ARE CONCENTRATED,
ORGANIZE THE PRODUCTION OF GOODS WITH SIGNIFICANT ADDED
VALUE, AND GENERATE FOREIGN EXCHANGE EARNINGS.
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7.1. Mechanical engineering industry

7.3. Logistics

In Ukraine, there are all the prerequisites for the rapid development of the engineering industry. The
mechanical engineering sector is one of the largest sectors of the Ukrainian processing industry. In 2012,
gross value added (GVA) in mechanical engineering amounted to 5.5 billion US dollars or 3.5% of total
GVA. The total employment in the sector was 585 thousand people (5.5% of the total workforce) in 2012.

There are 5 major seaports in Ukraine:

Productivity in the engineering sector in Ukraine is very low. Thus, labor productivity in mechanical engineering in 2012 was only 79% of labor productivity in the processing industry and 67% of the national
average productivity. Statistics show a huge productivity deficit caused by a lack of investment and technology in the Ukrainian engineering industry. The consequence of physical and moral obsolescence of
equipment and technologies is also the inconsistency of product quality with international standards.
The shortage of capital and technology in Ukraine is caused by two factors. Low labor costs are an
incentive to effectively combine production factors towards more labor-intensive production until labor costs increase. Also, poor access to credit and high interest rates reduce incentives to invest in
fixed assets.
According to foreign experts, there is a huge space for investment and productivity growth of the
engineering sector, which will increase its international competitiveness. Of course, price competitiveness can be achieved through low labor costs, but more capital-intensive and technological production is likely to increase quality competitiveness and contribute to higher wages and economic
growth in Ukraine. The economic potential of the Ukrainian machine building industry, especially at
the enterprises of the defense complex, with its long history and significant technological know-how
is not fully used today.
Additional problems arose in the industry after the Russian invasion. About a third of Ukrainian engineering products were exported to Russia, so this market was lost for Ukraine. Diversification of the
market is possible due to the expansion of the domestic market, as well as exports to EU countries.
This expansion of the domestic market can occur by stimulating the production of wind turbine components. As noted earlier, it is necessary to stimulate the production of components, while maintaining the ability to produce components that can be used for any wind turbines.

7.2. Metallurgy
Metallurgy industry of Ukraine is a prerequisite for the development of components in Ukraine. Metal
rolling is the basic resource to produce towers for wind turbines. Ukrainian machine-building enterprises produce the entire range of metal rolling, needed to produce the towers.
Thus, the organization of tower production in Ukraine can generate additional orders for the Ukrainian
metallurgical industry. Considering the savings on logistics it is obvious that the metal products of
Ukrainian production will have an advantage to produce towers in Ukraine.
A small enterprise to produce towers with a capacity of 300 towers per year requires more than 120
thousand tons of rolled products per year, which will create a significant addition to the annual production of rolled metal.







Seaport «Southern» (Odessa region);
Mykolayiv seaport (Mykolayiv, Southern Bug River);
Black Sea Seaport (Odessa region);
Odessa Sea Commercial Port (Odessa);
Mariupol seaport (Donetsk region).

In addition, there is also a significant port of the Azovstal plant, Mariupol and a seaport in Berdyansk.
All ports are capable of overloading large components of wind turbines. To all seaports the roads
were built that allow transportation of large bulky goods. Of course, given the logistics costs, it’s important to organize the production of large components near the seaport.
Additionally, the production facilities which are located near the seaport create advantages for transportation of components for export in future.

7.4. Potential domestic markets
According to the European Hydrogen Strategy, Europe plans to build 2 x 40 GW of electrolyzers by
2030. Ukraine is a partner of the European Union in the implementation of this plan, according to
which by 2030 in Ukraine should be built about 10 GW of installed capacity of electrolyzers10. Most of
these facilities must be supplied with «green» electricity generated primarily by wind power plants.
Ukraine does not yet have a national strategy for the development of «green» hydrogen or a plan to
build additional electrolyzer capacity of 10 GW by 2030. As Energy Strategy of Ukraine till 2035 was
developed without taking into account the need to build additional renewable generation capacity for
the production of «green» hydrogen, this means that potentially Ukraine must significantly exceed the
RES development plans set out in Ukraine’s Energy Strategy.
Thus, in the coming years it is planned to significantly increase the capacity of renewable generation.
For this purpose, it is possible and necessary to use components of the wind power equipment produced in Ukraine. In addition to the workload of Ukrainian machine-building enterprises, this approach
has an additional economic benefit for the country. The economy of Ukraine will benefit of funds that
can be invested in the construction of new renewable generation facilities. Otherwise, all investment
in renewable capacity construction will be directed abroad for the purchase of foreign-made components, which will lead to a financial imbalance between the volume of investment and its real impact
on the country’s economy and the ability to finance renewable energy development.
Table 7.1. – The capacity of hydrogen plants in Ukraine, which was planned in accordance with the
Hydrogen Strategy of the European Union
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2025

2026

2027

2028

2029

2030

Всього

500

700

1 000

1 400

1 900

2 500

8 000

Since electrolyzers need electricity provided by RES, up to 20 GW of installed wind energy capacity
must be built to implement this plan.
Therefore, one should count on the development of wind energy through auctions and the support
scheme proposed under this document.
10 https://static1.squarespace.com/static/5d3f0387728026000121b2a2/t/5e85aa53179bb450f86a4efb/1585818266517/2020-04-01_Dii_
Hydrogen_Studie2020_v13_SP.pdf
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7.5. Potential foreign markets
Potential foreign markets for Ukraine are the European Union, given the logistical advantages of
Ukraine comparing to other non-European countries producing the components for wind turbines.
According to the European Green Agreement, which provides climate neutrality of Europe until 2050,
European wind farms must produce half of all electricity. This determines that the installed capacity
of wind farms should increase from today’s 220 GW to 1,300 GW.
Achieving these goals guarantees not only a steady load of producers in Europe, but also a stable
demand in the coming years for similar products produced in other countries, such as Ukraine.

NOT ONLY CONSTANT LOADING OF EQUIPMENT MANUFACTURERS
IN EUROPE IS GUARANTEED, BUT ALSO STABLE DEMAND FOR THE
NEXT YEARS FOR SIMILAR PRODUCTION MADE IN UKRAINE
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For the further development of the energy and machine-building industries, it is necessary to reform
the industry with the adoption of amendments to the Laws «On the Electricity Market» and «On Renewable energy sources».

8.1. The need to set a fixed price
The Concept of Further Development of Renewable Energy should be implemented starting from
2022, mainly after the end of the «green» tariff. The basis for the implementation of the Concept
should be foreign investments. Thus, further development of renewable generation is possible under
the condition of financial attractiveness for investors and an acceptable tariff for the energy sector
of Ukraine. In addition, the level of technology development will help to ensure the attractiveness for
investors, provided that modern equipment is used and with much lower tariff.
Due to the volatility of electricity prices and the floating exchange rate of the hryvnia to the Euro, the
basis for the necessary reform is the establishment of a fixed price for electricity produced from renewable energy sources, pegged to the Euro, similar to the fixed size of the «green» tariff and auction
price defined in Euro. As part of the reform, it is proposed to fix the tariff on the level of price at at the
“day ahead” market.
To maintain the ability to plan investments, develop documentation and purchase equipment, such a tariff
should be set at a date in the past that is already known to potential investors. Otherwise market price
volatility and floating exchange rates will not allow attracting investments and implementing the project.
Instead, it is proposed to set a tariff that will attract investment and will be acceptable for the state,
namely at the level of 5.4 eurocents per kWh.
The acceptability of this tariff for the state is proved with the following. This tariff was formed on the
first day of the electricity market on July 1, 2019, currently this tariff is only 20% higher than the weighted average tariff for 2020, which was formed on the «for the day ahead” market. This is a relatively
small addition to the weighted average price of renewable electricity at «for the day ahead” market and
may be in high demand given the development of a carbon-free economy. Potential users of renewable
energy are steel producers, producers of «green» hydrogen and socially responsible companies.
In addition, due to the preconditions for rising electricity prices due to the need to decommission
existing nuclear and thermal power plants, fixing the exchange rate for renewable energy sources at
the calculated level is a beneficial mechanism for the state to support the development of renewable
energy sources.
As fixing the tariff for 20 years is dangerous for the state and can lead to excessive financial burden
on consumers in case of cheaper technology, it is proposed to introduce a mechanism to reduce the
tariff level every 3 years. The criterion for setting a lower tariff is a corresponding decrease in the unit
cost of equipment due to an increase in the unit capacity of wind turbines.

REFORM

FURTHER DEVELOPMENT OF RENEWABLE GENERATION IS
POSSIBLE UNDER THE CONDITION OF FINANCIAL ATTRACTIVENESS
FOR INVESTORS AND AN ACCEPTABLE TARIFF FOR THE ENERGY
SECTOR OF UKRAINE
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8.2. Changes to the established surcharge for
the use of equipment manufactured in
Ukraine
If the established level of the tariff cannot guarantee the investor the desired profitability, a surcharge
to the market price for the use of Ukrainian equipment may be set to the tariff. Thus, the investor will
stimulate the development of domestic engineering.
Currently, the surcharge is already provided by law, but only for «green» tariffs or the auction price.
In order to develop the Concept, it is also necessary to set a surcharge for the use of Ukrainian equipment up to the fixed price described above. The surcharge has been in force in the legislation on renewable sources since 2009, but, unfortunately, has not yielded significant results that would be felt
today in the engineering industry. Stimulation of production of wind turbine components in Ukraine
must be provided in the future. The development of significant wind energy capacities, which are envisaged by Ukraine’s Energy Strategy, should not take place without the parallel development of the
machine-building industry. As mentioned above, only if the components of own production are used,
the largest share of attracted investments will remain in Ukraine, will create jobs, which, in turn, will
have a positive impact on improving the living standards of the population. Thus, additional revenues
to the social insurance fund and taxes to the budgets of different levels are generated.
Table 9.1 – The recommended level of surcharge to the market tariff for the use of Ukrainian
equipment
The share of equipment produced in Ukraine, %

Surcharge for a fixed market tariff, %

30 and more but less than 50

15

50 and more but less than 70

30

70 and more

40

To preserve free market access for all producers, and to avoid creating barriers to the further development
of wind energy the surcharge to the fixed rate should still be left selective. That should avoid establishing
obligations of investors to use only Ukrainian components. Instead, it is necessary to leave the investor the
right to choose, but to offer a surcharge on condition of investment in Ukrainian engineering.

ONLY IF THE COMPONENTS OF OWN PRODUCTION ARE USED, THE
LARGEST SHARE OF ATTRACTED INVESTMENTS WILL REMAIN
IN UKRAINE, WILL CREATE JOBS, WHICH WILL HAVE A POSITIVE
IMPACT ON IMPROVING LIVING STANDARDS
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ELECTRICITY TARIFFS
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Figure 9.1. – Comparison of current and proposed electricity tariffs with RES

45

09
44

60

30

9. FINANCING THE FURTHER DEVELOPMENT OF
RENEWABLE ENERGY IN UKRAINE

Since the proposed model of support with market tariffs is characterized by significantly lower tariffs
for electricity produced, its implementation does not require immediate organizational efforts for
additional financing of further development.
Moreover, if some projects that could be implemented under the auction scheme, choose the proposed scheme support with market tariffs and a surcharge for the use of Ukrainian-made equipment,
it will significantly reduce the burden on the tariff for electricity transmission.
An overview of possible additional sources of funding for further development is provided in this section. To use all these additional sources of financing, it is necessary to amend the Law of Ukraine
«On the Electricity Market» to change the financing mechanism of the State Enterprise «Guaranteed
Buyer». It is necessary to add that along with the possibility of financing from the tariff for electricity
transmission there should be added financing from the national budget. The latter could become
possible when the tax for emissions will be introduced.

9.1. Additional revenues at the renewable
energy sector
It is likely that the support system proposed by the Concept will be used by the projects that are not going to
participate in the auction support system, or those whose investors will be satisfied with the average return
given by market prices for electricity.
As already mentioned, preliminary power purchase agreements have been signed for a total installed capacity of 11.13 GW. It is obvious that most of these projects will not be implemented, as the debt of SE «Guaranteed Buyer» to RES producers is a significant obstacle for attracting investments. The implementation
of only a share of these projects under the proposed market tariff support scheme will lead to significant
investments to the renewable energy sector.
In addition, due to the lack of equipment production in Ukraine, most of the investments in renewable energy returned as payment for equipment to the machine-building industries of the countries where the production facilities are located. Up to 64% of wind energy project costs are made by the cost of wind turbines.
Considering this a very significant amount of money that can be saved in Ukraine.
Also, a significant share of investments were payments for financial services or loan interests of banking
or financial institutions. Such costs could amount to up to 9% of the investment. As Ukrainian banking institutions do not have enough resources to finance large renewable energy projects, this share of investment
has often been directed to the economies of countries other than Ukraine.
Up to 11% of the investment was paid by investors for the connection of electricity facilities to the electricity
grid. This share of the investment is controlled by the distribution system operators or the transmission
system operator.
Only a share of investments into construction works, which was about 16% of the total volume of investments, was directed to the economy of Ukraine.
Due to the interest of investors in using equipment components made in Ukraine, it is expected that the
share of investments remaining in Ukraine will increase significantly.
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These investments will be directed to the machine-building, metallurgical, mining and logistics industries,
where they will generate revenues, taxes and incomes to the national budgets and create new jobs.
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9.2. Emissions Tax
Given Ukraine’s commitment to international partners to reduce emissions according to the United
Nations Framework Convention on Climate Change (1992) and the Paris Climate Agreement (2015),
it is logical to introduce an emissions tax and financing the further development of the renewable
energy sector via these taxes as well.
As the emissions to be reduced in Ukraine are quite diverse, the gradual introduction of such a tax
system will give the industry an impetus to gradually reduce harmful substances and carbon dioxide.
Thus, Ukraine will be able to reduce emissions not only by reducing industrial production.
In order to introduce a system of taxes on emissions of harmful substances and carbon dioxide, it
is also necessary to amend the Law «On the Electricity Market» and to introduce changes in the financing mechanism of SE «Guaranteed Buyer». Currently, it is possible to finance renewable energy
only through the tariff for electricity transmission. It is necessary to provide the possibility of additional financing of the renewable energy sector from the national budget due to the receipt of taxes
on emissions of harmful substances into the atmosphere. In particular, via the tax on carbon dioxide
emissions.

9.3. Guarantees of origin of electric energy
On March 17, 2021, the Energy Community Secretariat published for discussion a document on the implementation of the guarantee of the origin of electricity in the Energy Community.
Guarantees of origin confirm the production of energy from renewable sources and can serve as an important tool for increasing investments in renewable energy sources and stimulating the energy transition.
It should also be noted that the system of trading guarantees of electricity origin will attract private capital
in the renewable energy sector and will reduce amount of support through the transmission tariff. The
Contracting Parties, in particular, Ukraine is currently lagging behind in establishing the electronic system
required for the issuance and trade of guarantees of origin, despite the fact that they are mandatory under
the Renewable Energy Directive.
Thus, Ukraine can implement the same mechanisms for the issuance and trade of guarantees of electricity
origin after the introduction of emissions taxes in the European Union. Such mechanisms will allow the
purchase of Ukrainian guarantees of origin of electricity in the European Union and direct investment in
Ukrainian renewable energy.

GUARANTEES OF ORIGIN CONFIRM THE PRODUCTION OF ENERGY
FROM RENEWABLE SOURCES AND CAN SERVE AS AN IMPORTANT
TOOL FOR INCREASING INVESTMENT IN RENEWABLE ENERGY
SOURCES AND STIMULATING THE ENERGY TRANSITION.
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9.4. Further reform of the renewable energy
sector in Ukraine
The potential for reforming Ukraine’s energy sector is not yet exhausted. There are several potential
opportunities for improving the energy sector:



Reforming the mechanism of imposing special obligations.
Implementation of contracts for the difference.

As mentioned earlier, the inflexible and unsuccessful mechanism of imposing special obligations is
one of the reasons for the crisis development in Ukraine’s energy sector. Reforming this mechanism
is one of the necessary preconditions for overcoming the crisis. For example, special obligations and
the responsibilities for the development of renewable energy should be shared between different
state-owned enterprises.
The introduction of contracts for difference is a mechanism to ensure more efficient development
of renewable sources for the state in which the state pays the difference between the established
«green» tariff and the market price, while producers must sell the energy produced in the electricity
market. Unfortunately, in Ukraine, such legislative initiatives are only being discussed and have not
yet been implemented, even though the need for such a reform was indicated in a memorandum with
renewable energy producers, which resulted in reduced «green» tariffs.
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10. IMPLEMENTATION OF THE CONCEPT
OF WIND GENERATION DEVELOPMENT
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The Concept should be implemented in case the production of wind turbine components to be organized in Ukraine and it will be certified by a manufacturer, whose products are in demand. Only in such
case the domestic production will have the potential to be exported, not just to cover domestic demand.

10.1. Implementation of a pilot project
The implementation of the Concept could be started with the launch of a pilot project. As the main
feature of the Concept is the organization of production of components of wind equipment in Ukraine,
the pilot project is necessary for the organization of the initial order.
Wind turbine manufacturers must involve component manufacturers to organize the production of
components on a contractual basis. Therefore, it is necessary to form a first order to cover the costs
and risks of manufacturers.
The organization of production of wind turbine components in Ukraine is associated with the cost of
equipment transfer and know-how, staff training and the need for production certification. To cover such
costs, equipment manufacturers need a guarantee of a fairly large order with a guaranteed financing.
As the organization of several projects with the same equipment and simultaneous terms, guaranteed
financing is not possible in practice, the beginning of this process should be carried out with the help of a
pilot project that will ensure compliance with the requirements of the equipment manufacturers.
The Development Strategy of Donetsk and Luhansk regions envisages the implementation of such a
project: building a wind farm with an installed capacity of 800 MW in Nikolsky and Mangush districts
of Donetsk region by Wind Farm LLC.
The project already received letters of interest from Vestas, Nordex and GoldWind regarding the potential readiness to manufacture wind turbine components in Ukraine, on the condition that wind
turbines of 800 MW capacity are ordered. In addition, Wind Farm LLC indicates that, if the proposed
reform Concept will be accepted, the IRR of investment will reach 12-19%, which is acceptable for
investors. The company has already signed a contract for the project. Implementation of such a pilot
project will demonstrate the existence of a new effective way of wind energy development and will
attract attention to the industry.

10.2. Development of other projects according
to the Concept
As mentioned above in this document, SE “Guaranteed Buyer” has entered into contracts for the purchase
and sale of electricity at a “green” tariff until the completion of construction (prePPA) for an installed
capacity of renewable sources of 11.13 GW. Including 5.6 GW belonging to wind generation. Due to the
renewable crisis, which has created significant barriers to attracting investments, most of these projects
will not be implemented. Thus, a part of these projects also will benefit of the Concept implementation.
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Thus, the reform proposed by the Concept will provide an impetus for the further development of
renewable generation, including wind, and will create a mechanism for achieving the goals set in the
Energy Strategy of Ukraine for the period up to 2035.
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11. FORECAST OF INDUSTRY DEVELOPMENT,
OF THE CONCEPT TO BE IMPLEMENTED
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Subject to the implementation of the reform envisaged by this Concept, the wind energy will be developing at a faster pace than provided by auctions. Small and medium-sized projects that have the
potential to compete for the right to receive government support in the form of an auction price are
more likely to participate in auctions given the opportunity to qualify for a higher tariff. Project investors who do not qualify for support in the auctions will be faced with the choice of waiting a few more
months to participate in another auction or accepting the possibility of implementing a project this
year with a much lower fixed market tariff.
Ukraine’s commitment to renewables cannot be met by small projects. So, the proposed reform
will leave at the initial stage of auctions an opportunity of insignificant quotas for development of
the large projects.
Table 11.1 – Projected growth of wind energy sector, provided that the Concept is implemented
Years

2024

2025

2026

2027

2028

2029

2030

Implemented installed capacity of wind energy 1000
projects per year, MW

1000

1200

1350

1500

1800

1800
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12. CONCLUSIONS
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The Concept is aimed at reviving Ukraine’s economy:




Creating jobs,
Organizing machine-building enterprises to produce goods with high added value,
Generating additional revenues to the budgets of different levels and the social insurance fund.

It’s not possible to receive “green” tariffs for new wind generation facilities or those that are being
built under prePPA signed by the end of 2019 and ready to be put in operation by the end of 2022.
Despite the deep crisis in Ukraine’s energy sector, the Concept points the way to the gradual and
sustainable development of wind generation in Ukraine. The Concept offers the state such a support
scheme, which will create a balance of supply and demand for state support to further wind generation development. The Concept considers the interests of the state and the investor in ensuring the
development of renewable generation to meet Ukraine’s international obligations and ensuring generation replacement in the decommissioning of existing obsolete generating capacities.
This Concept outlines the necessary sources of funding for the further development of renewable
energy, wind, namely:





additional revenues,
emissions taxes,
guarantees of electricity origin and
further reform of the industry, including the implementation of contracts for difference.

This requires the work of state institutions because it involves the impact on other sectors of the economy.
The Concept allows Ukraine not only to meet its energy needs, but also not to lose the opportunities
provided by the trend of “green” hydrogen in Europe. Thus, remains the possibility of creating an export
industry producing “green” hydrogen in Ukraine with its subsequent export to European countries.
In addition, the issues of preserving Ukrainian exports of metallurgical enterprises with the possible
introduction of import duties or taxes on metallurgical products for countries with high carbon dioxide emissions are considered.
The Concept envisages the use of the world’s best practices to bring the wind energy industry out
of the crisis. The same methods helped to overcome the deep financial depression after the war in
countries with developed market economies.
The United States, Germany, France, the Netherlands, Japan, Norway and other countries in certain periods of their history in the acute financial crisis used the methods of intersectoral analysis of
American economist-mathematician Vasily Leontiev “Costs - Issue”, for which he was awarded the
Nobel Prize in Economics in 1973.

CONCLUSIONS

The method is that under acute shortage of solvent demand, in the above countries with highly developed market economy, introduced regulated prices. It is this approach that will provide the balance of
supply and demand that Ukraine needs until the electricity market offers investors attractive conditions for investing in domestic energy sector.
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Website of WIND PHARM LLC
windfarm.com.ua

youtube.com/watch?
v=BkZErnTpOFw

