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Eastern Europe
Countries: Belarus, Bulgaria, Czech Republic, Hungary, Moldova, Poland, 
Romania, Russia, Slovakia, Ukraine 

INTRODUCTION TO THE REGION
The countries of Eastern Europe include six member states of the European Union (EU) – Bulgaria, the Czech Republic, Hun-
gary, Poland, Romania, and Slovakia, as well as four non-member states – Belarus, Moldova, Russia and Ukraine. Moldova 
and Ukraine are members of the Energy Community and are taking steps to unify the legislative framework governing their 
energy sectors with that of the EU. The electricity grids of the EU member states are interconnected through the ENTSO-E 
network of transmission operators, which also includes parts of the electricity grid of Ukraine. Significant interconnections 
additionally exist between Ukraine and Moldova, as well as between Russia and Belarus. 

The generation of electricity in Eastern Europe is dominated by thermal power and nuclear power, with the latter present 
in the energy mix of every country in the region with the exception of Poland and Moldova and accounting for the largest 
share of annual generation in Slovakia, Hungary and Ukraine. Hydropower and other renewable energy sources (RES) play an 
important supplementary role in Eastern Europe. Wind power and solar power are used widely but account for a relatively 
small share of total generation. Poland leads the region in wind power capacity and Ukraine has the region’s largest solar 
power capacity. The region’s largest electricity producer is Russia, which sources most of its generation from thermal power, 
nuclear power and hydropower. 

Hydropower is present in the energy mix of every country in Eastern Europe, but in most countries in the region its role is 
secondary to that of other energy sources. Russia is the region’s largest hydropower producer by both installed capacity 
and annual generation, but hydropower is outpaced in the country by thermal and nuclear power in terms of its share of 
annual generation. In Slovakia, hydropower is the leading energy source in terms of installed capacity, but accounts for a 
significantly smaller share of generation than nuclear power. The contribution of hydropower to the energy mix of Belarus, 
Hungary and Moldova is relatively small. An important issue facing hydropower in Eastern Europe is the age of existing dams 
and hydropower infrastructure, many of which were built decades ago and increasingly carry the risk of leakage or failure. 

BELARUS

BULGARIA

CZECH REPUBLIC
SLOVAKIA

HUNGARY MOLDOVA

UKRAINE
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POLAND
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An overview of the electricity sectors of the countries in the region is provided in Table 1.

Table 1. Overview of Eastern Europe

Country Total population 
(million people)

Electricity 
access, total 

(%)

Electricity 
access, rural 

(%)

Total installed 
capacity (MW)

Electricity gen-
eration (GWh/

year)

Hydropower in-
stalled capacity 

(MW)

Hydropower 
generation 
(GWh/year)

Belarus 9 100 100 11,280 38,179 96 400

Bulgaria 7 100 100 12,839 39,466 3,213 3,000

Czech Republic 11 100 100 21,350 81,444 2,265 3,437

Hungary 10 100 100 9,202 34,154 58 219

Moldova 3 100 100 2,999 4,289 62 147

Poland 38 100 100 49,238 152,308 2,356* 2,698

Romania 19 100 100 18,538 53,000 6,642 15,400

Russia 147 100 100 245,313 1,047,000 49,912 207,416

Slovakia 5 100 100 7,716 29,010 2,544 4,871

Ukraine 44 100 100 54,365 153,800 6,300 7,800

Total - - - 432,840 - 73,448 -

Source: WSHPDR 20221

Note: *Includes only public hydropower. Data in the table are based on data contained in individual country chapters of the WSHPDR 2022; years may 
vary. 

REGIONAL SMALL HYDROPOWER OVERVIEW 
The most common definition of small hydropower (SHP) in Eastern Europe includes plants of up to 10 MW, and is adhered to 
by Belarus, the Czech Republic, Romania, Slovakia and Ukraine. In Hungary, the up to 5 MW definition is used. Russia adheres 
to the up to 30 MW definition for regulatory purposes but occasionally uses the up to 25 MW definition for the purpose of 
strategic planning and incentivization of hydropower development. There is no official definition of SHP in Bulgaria, Moldova 
or Poland.

A comparison of installed and potential SHP capacities in the region is provided in Table 2.

Table 2. Small Hydropower Capacities by Country in Eastern Europe (MW)

Country Local SHP definition Installed capacity 
(local def.)

Potential capacity 
(local def.) 

Installed capacity 
(≤10 MW)

Potential capacity 
(≤10 MW)

Belarus Up to 10 MW 17.3 250.0 17.3 250.0

Bulgaria N/A N/A N/A 494.7 580.7

Czech Republic Up to 10 MW 353.0 465.0 353.0 465.0

Hungary Up to 5 MW 17.1 28.0 17.1* 28.0*

Moldova N/A N/A N/A 0.3 7.2

Poland N/A N/A N/A 291.7 1,500.0

Romania Up to 10 MW 321.0 730.0 321.0 730.0

Russia Up to 30 MW 852.9 825,844.6 168.4 168.4**

Slovakia Up to 10 MW 81.6 145.0 81.6 145.0

Ukraine Up to 10 MW 119.6 280.0 119.6 280.0

Total - - - 1,864.7 4,154.3

Source: WSHPDR 20221

Note: *Based on the local definition of SHP. **Based on installed capacity of SHP up to 10 MW.



7

EASTER
N

 EU
R

O
PE

The installed capacity of SHP up to 10 MW in Eastern Europe is 1,864.7 MW, while potential capacity is estimated at 4,154.3 
MW. Relative to the World Small Hydropower Development Report (WSHPDR) 2019, the total installed capacity decreased 
by 2 per cent, largely due to a re-assessment of actual capacities of existing SHP plants in Romania by the national energy 
regulator, although the installed SHP capacities of several other countries increased. The potential capacity of SHP of up to 
10 MW in the region decreased by nearly 5 per cent on the basis of more recent assessments of the SHP potential of Slovakia 
and Ukraine.

SHP has a long history in Eastern Europe. The first plants in the region were constructed in the 1880s, and some continue 
to operate today after successive refurbishments and upgrades. The first half of the 20th century saw a very large number 
of plants constructed across the region. Subsequently, some countries in Eastern Europe shifted towards highly centralized 
electricity generation and many SHP plants were abandoned or fell into disrepair. In the last few decades, some revival of the 
SHP sector has been observed, which in several countries in the region has been driven largely by private investors seeking 
to take advantage of liberalized electricity markets and renewable energy subsidies. Some new SHP construction has taken 
place at previously abandoned sites, which are common across the region. However, the recent proliferation of privately-run 
SHP plants has generated significant controversy in several countries, particularly in light of increasing seasonal variability 
in water levels. Additionally, the ageing of existing plants has contributed to decreases in available capacity. 

In the last few years, significant construction of new SHP plants has mainly occurred in the Czech Republic, Poland and 
Ukraine, and to a lesser extent in Belarus, Russia and Romania. However, as the commissioning of new plants has coincided 
with the decommissioning or re-assessment of available capacity of older plants, cumulative installed capacities of several 
countries with active SHP development have actually decreased.

The national share of regional installed SHP capacity by country is displayed in Figure 1, while the share of total national SHP 
potential utilized by the countries in the region is displayed in Figure 2.

Figure 1. Share of Regional Installed Capacity of Small Hydropower up to 10 MW by Country in Eastern Europe (%)
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Romania 17%

Poland 16%
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Hungary 1%

Moldova 0.01%

Source: WSHPDR 20221

Figure 2. Utilized Small Hydropower Potential by Country in Eastern Europe (%)
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Belarus has an installed capacity of 17.3 MW for SHP of up to 10 MW, provided by 49 plants. Potential capacity is estimated at 
250 MW, indicating that approximately 7 per cent has been developed. Although several new mini-hydropower plants have 
been commissioned over the last few years, the overall installed capacity of the country has not increased as the capacities 
of previously existing plants have been re-assessed downwards. Thirty-four potential SHP sites have been identified in the 
country. 

The installed capacity for SHP of up to 10 MW in Bulgaria is 494.7 MW, while potential capacity is estimated at 580.7 MW, 
indicating that 85 per cent has been developed. Little new SHP construction has taken place in the country in recent years, 
although a number of restoration and rehabilitation projects have been carried out on existing plants. There were several 
ongoing SHP projects in the country as of 2021. 

The Czech Republic has an installed capacity of 353 MW for SHP of up to 10 MW, while potential capacity is estimated at 465 
MW, indicating that 76 per cent has been developed. There are 1,422 SHP plants in the country, of which 953 are micro-scale 
plants with a cumulative capacity of 38 MW. Such plants make up the bulk of new SHP development in the country, and, while 
many new plants have been commissioned in recent years, their individual capacities have generally not exceeded several 
hundred kilowatts. There is a lack of comprehensive information on ongoing or planned SHP projects in the Czech Republic 
due to a degree of unwillingness on the part of private investors to disclose such information.

The installed capacity for SHP of up to 5 MW in Hungary is 17.1 MW provided by 28 plants. Potential capacity for SHP of up to 
5 MW is estimated at 28 MW, indicating that 61 per cent has been developed. The estimate of potential capacity in Hungary 
has been re-assessed on the basis of economic feasibility of potential sites. The most recent SHP plant in the country was 
commissioned in 2017 and one other SHP plant was recently refurbished. There are no ongoing SHP projects or concrete 
plans for any additional SHP development. 

Moldova has one operational SHP plant with an installed capacity of 0.25 MW. Potential capacity is estimated at 7.2 MW, in-
dicating that nearly 4 per cent has been developed. A large number of formerly operational plants and abandoned SHP sites 
exist in the country, with as many as 17 plants operational in the 1960s. A significant part of the country’s identified potential 
capacity comes from these abandoned or non-operational plants rather than greenfield sites. However, there are no specific 
plans or ongoing projects for additional development or refurbishment of SHP in Moldova at this time.

In Poland, the installed capacity of SHP of up to 10 MW is 291.7 MW, while potential capacity is estimated at 1,500 MW, indi-
cating that 19 per cent has been developed. SHP development in the country is actively ongoing, with multiple plants com-
missioned between 2018 and 2020. A very large number of identified potential sites exist in the country, including thousands 
of historical sites such as former water mills and abandoned hydropower plants that could host potential SHP projects. A 
number of SHP projects are in the planning stages, to be commissioned in 2023.

The installed capacity of SHP of up to 30 MW in Russia is 852.9 MW, while the technically-feasible potential capacity is 
estimated at 825,845 MW, indicating that less than 1 per cent has been developed. The installed capacity of SHP of up to 
10 MW is 168.4 MW, although no reliable estimate of potential capacity for SHP of up to 10 MW is available. Regionally, the 
North-Western and North Caucasus regions lead the country in installed SHP capacity, while the largest potential capacity is 
located in the Far Eastern region. Several new SHP plants have been constructed in recent years and several existing plants 
have been refurbished. Major renovation of approximately 40 SHP plants is planned for 2025–2026. 

Romania has an installed capacity of 321 MW for SHP of up to 10 MW, provided by 103 plants. Potential capacity is estimated 
at 730 MW, indicating that approximately 44 per cent has been developed. SHP development in the country is ongoing with 
several new plants commissioned between 2017 and 2021, although the reported installed capacity of the country has de-
creased due to a reassessment of the actual capacities of existing plants.

Slovakia has an installed capacity of 81.6 MW for SHP of up to 10 MW, while potential capacity is estimated at 145 MW, in-
dicating that approximately 56 per cent has been developed. There are 217 SHP plants operating across the country. Little 
SHP development has taken place in Slovakia over the last decade, with the most recent plant commissioned in 2014. An 
ambitious plan to develop an additional 160 MW of SHP capacity by 2030, proposed in 2011, has stalled due to environmen-
tal considerations. A more recent plan published in 2019 envisions a total SHP capacity of 145 MW to be achieved by 2030.

The installed SHP capacity of up to 10 MW in Ukraine is 119.6 MW provided by 167 plants. Potential capacity is estimated 
at 280 MW, reflecting the latest published data and representing a major decrease from previous estimates. These figures 
indicate that approximately 43 per cent of the total potential has been developed. SHP development in the country has 
been very active, with 15 new plants commissioned in 2019 alone. However, some of these projects were undertaken with 
insufficient oversight and have caused concern among locals and environmental activists. There are several ongoing and 
planned SHP projects in the country.
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Changes in the installed SHP capacities of the countries in the region compared to the previous editions of the WSHPDR are 
displayed in Figure 3.

Figure 3. Change in Installed Capacity of Small Hydropower up to 10 MW from WSHPDR 2013 to WSHPDR 2022 by Country in 
Eastern Europe (MW)
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Climate Change and Small Hydropower
A decrease in annual precipitation across most of the southern basins in Eastern Europe is projected by climate models, but 
no significant changes are expected in Hungary and in the Czech Republic. A recent study undertaken in Poland conclud-
ed that both positive and negative impacts on hydropower in the country are possible, depending on the climate change 
scenarios considered. Uneven precipitation distribution with wetter winters and more frequent droughts in the summer 
may negatively affect the viability of existing SHP plants and complicate planning and development of new SHP projects. In 
Ukraine and Moldova, additional river runoff regulations affecting farmland are expected to increase water use competition 
between SHP and irrigation. The SHP potential of Russia will likely benefit from climate change, but heavier precipitation is 
also expected to increase the risk of dam erosion and flooding of dam infrastructure.
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BARRIERS AND ENABLERS FOR SMALL HYDROPOWER DEVELOPMENT
The main obstacles to SHP development in Belarus include the fact that the country’s current and near-term electricity 
needs are met by the recent commissioning of new nuclear power capacities and the low hydropower potential in certain 
parts of the country due to the prevailing topography. However, potential opportunities for SHP development include the 
large number of formerly operational sites and the availability of detailed studies of SHP potential and development costs.

The majority of assessed SHP potential in Bulgaria is considered to be developed, and a lack of publicly available hydrolog-
ical data hinders the planning of new projects. Additionally, regulatory barriers limit the construction of SHP in many po-
tential locations and the country’s local technical capacities in hydropower have declined over the last few decades. At the 
same time, SHP development in the country enjoys strong support in the form of feed-in tariffs (FITs) and can access a va-
riety of funding opportunities from private commercial entities, public-private partnerships and international programmes. 

Barriers to SHP development in the Czech Republic include regulatory obstacles, high operation and maintenance cost, a 
focus on other energy sources in strategic planning as well as political and social pushback against SHP. While some unde-
veloped potential remains in the county, the most promising sites have largely been developed. However, the SHP sector 
in the country benefits from FITs and other forms of support. Alongside the remaining undeveloped potential, there are 
opportunities in the refurbishment of existing plants.

Further SHP development in Hungary is unlikely in the near term as the country has prioritized the development of addition-
al nuclear power capacity as well as that of non-hydropower RES, in particular solar power. Additionally, the most promising 
SHP sites in Hungary have already been developed. The main enabler of additional SHP development in the country is the 
remaining untapped potential.

The main barriers to additional SHP development in Moldova are a lack of financing as well as a lack of local technical ex-
pertise and manufacturing capacity in the SHP sector, requiring that most necessary equipment be imported at high cost. 
At the same time, there is substantial institutional support for SHP development in the country, including a comprehensive 
legal framework, subsidies and other support schemes. Demand for additional electricity in the country is high and could 
act as an additional incentive for investment in SHP.

Barriers to SHP development in Poland include regulatory and administrative barriers, high costs of operation (particularly 
with the adoption of new water pricing policies in 2018) and insufficient length of available support periods. Enablers include 
a robust FIT and feed-in premium (FIP) framework and a large number of identified potential sites on existing infrastructure. 

Romania lacks support schemes for SHP and other RES, which alongside the high cost of water for power generation and 
complex licensing procedures discourages investors in the SHP sector. There is a lack of recent data on the country’s SHP 
potential, and opposition to SHP development from environmental groups has posed an additional obstacle. The main en-
abler of SHP development in Romania is the country’s significant untapped SHP potential.

In Russia, a lack of targeted state support for SHP, excessive regulatory requirements and a shortage of up-to-date scien-
tific data on potential sites all act as constraints on SHP development. While the country has massive undeveloped SHP 
potential, much of it is located in hard-to-access areas with low population densities, making SHP projects in such locations 
economically unfeasible in most cases. However, support programmes do exist for small-scale power generation regardless 
of the energy source, which also apply to SHP, as well as support for RES facilities. The SHP sector in Russia is mature and 
relies on extensive local technical expertise and manufacturing capacity. 

The main barrier to SHP development in Slovakia has been the concern over the impact of SHP on the environment and 
particularly on the ecological sustainability of rivers. Additional constraints include competition with other RES that gener-
ate a faster return on investment, as well as lengthy administrative procedures required for the approval of new projects. 
On the other hand, the SHP sector in the country benefits from several support schemes including FITs and green auctions, 
considerable potential remains untapped and there are specific plans for the expansion of the country’s SHP capacity over 
the next decade.

Major barriers to SHP development in Ukraine include the limited hydropower potential in most parts of the country and 
increasing concerns over the environmental impact of SHP. Additionally, plant capacity factors have been steadily decreas-
ing over the last decade due to falling water levels, putting into question the feasibility of some new and existing projects. 
One important enabler of SHP development in the country is the potential construction of SHP facilities on existing water 
supply infrastructure and outflow from industrial sites. Several such projects have already been realized and are generally 
well-received by the public.
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Belarus
Anastasiya Timashenok, Ministry of Energy of the Republic of Belarus

KEY FACTS
Population 9,349,645 (2021)1

Area 207,600 km2 2 

Topography The Republic of Belarus is a landlocked country. It is relatively flat and contains large tracts of marshy 
land. The highlands of the Belarusian Range run from the north-east to the south-west, with the hig-
hest peak at Mount Dzyarzhynskaya near Minsk, at 345 metres. Approximately 40 per cent of Belarus 
is covered by forest.3

Climate The country lies in the transitional zone between the continental and maritime climates. In the win-
ter, the climate is cold with average temperatures in January ranging from -4.5 °C in the south-west 
(Brest) to -8 °C in the north-east (Vitebsk). In the summer, the climate is cool and moist, with the 
highest temperatures in July at 18.5 °C.4

Climate Change In the 20 years between 1989 and 2019, Belarus experienced 17 years with the highest average annual 
temperature since records began in 1881, with the average annual temperature exceeding the climatic 
norm by 1.3 °C.5 As a consequence of rising temperatures, the northernmost agroclimatic region of 
Belarus has all but disappeared, while a new agroclimatic region has formed in the southern part of 
the country. Meanwhile, the increased unevenness of precipitation together with rising temperatures 
have also led to a two-fold increase in drought conditions in various parts of the country since 1992 
relative to previous years, which has severely impacted agriculture. Extreme hydrometeorological 
phenomena such as unseasonal frosts, hailstorms, severe rainstorms and snowstorms as well as 
exceptionally strong winds have also increased in severity if not in frequency.5,6 Long-term climate 
change models predict an increase in average monthly temperatures in Belarus of 0.6-1.9 °C over 
the period of 2010–2039 relative to the baseline period 1961-1990 and a further increase of 1.0-2.9 °C 
during the subsequent period of 2040–2069. Patterns of precipitation are also predicted to continue 
to shift, with the southern regions experiencing occasional droughts and the northern regions an 
excess of rainfall.6

Rain Pattern Belarus receives an average annual precipitation of 600–700 mm, with extremes of 300 mm in dry 
years and 1,000 mm in humid years. Most precipitation falls during the warm season.4

Hydrology There are approximately 20,800 rivers with a total length of 90,600 km, along with 10,800 lakes, 153 
water reservoirs and 1,500 ponds. The country is divided into the Black Sea and the Baltic Sea basins. 
The former includes the Dnieper, Sozh and Pripyat Rivers and collects approximately 55 per cent of 
the runoff in the country. The latter includes the Western Dvina, Neman, Vilia and Western Bug Rivers 
and collects approximately 45 per cent of the runoff.7

ELECTRICITY SECTOR OVERVIEW
The total installed capacity in the Republic of Belarus 
amounted to approximately 10,074.0 MW in 2020 and in-
creased to 11,280.0 MW by July 2021, following the commis-
sioning of the first reactor of the Belarussian Nuclear Pow-
er Plant (Ostrovets NPP). Thermal power plants provided 
9,585.3 MW (85 per cent) of the total capacity in 2021, includ-
ing 8,800.2 MW of traditional thermal power and thermal 
power plants utilizing steam turbines as well as 785.1 MW 
provided by block power plants fuelled by non-renewable 
energy sources; nuclear power provided 1,200.0 MW (11 per 
cent); non-hydropower renewable energy sources (RES) pro-
vided 398.8 MW (4 per cent); and hydropower provided 95.9 
MW (1 per cent) (Figure 1).8,9,10 

Figure 1. Installed Electricity Capacity by Source in Belarus 
in 2021 (MW)

9,585.3

1,200.0

398.8 

95.9 

Thermal Power

Nuclear Power

Other RES

Hydropower
Source: Belenergo,8 MoE,9 Timashenok10

The total installed capacity of all RES in Belarus, including 
small hydropower (SHP) but excluding large hydropower, 
amounted to 416.1 MW in 2021. Of this total, solar power pro-
vided 160.3 MW (39 per cent), wind power 117.6 MW (28 per 
cent), biomass and wood 83.1 MW (20 per cent), biogas 37.3 
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MW (9 per cent), small hydropower 17.3 MW (4 per cent), and 
other RES 0.5 MW (less than 1 per cent) (Figure 2).9,10

Figure 2. Installed Renewable Energy Capacity by Source in 
Belarus in 2021 (MW)
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Source: Timashenok10

In 2020, total annual generation amounted to approximate-
ly 38,179 GWh, decreasing from 40,451 GWh in 2019. Thermal 
power from non-renewable sources provided 36,935 GWh (97 
per cent) of the total in 2020, hydropower provided 400 GWh 
(1 per cent) and non-hydropower RES provided a combined 
total of 844 GWh (2 per cent), including 269 GWh from bio-
mass and wood fuel, 205 GWh from biogas, 192 GWh from 
wind power, and 175 GWh from solar power, with other RES 
providing an additional 2 GWh (Figure 3).10,11 Energy consump-
tion in 2019 reached 38,113 GWh, and remained on roughly 
the same level in 2020 (approximately 38,020 GWh). Imports 
of electricity in 2019 equalled 32 GWh, while exports reached 
2,370 GWh, representing a significant increase over previous 
years and continuing a shift from net energy imports to net 
electricity exports first observed in 2018. Imports in 2020 in-
creased to 154 GWh, while exports decreased to 653 GWh.8,10,11 
The electrification rate in Belarus is 100 per cent.12

Figure 3. Annual Electricity Generation by Source in Belarus 
in 2020 (GWh)
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The major player in the electricity sector in Belarus is the 
State Production Association Belenergo (SPA Belenergo), a 
state-owned company. In 2020 it operated 67 plants total-
ling 88 per cent (8,897.3 MW) of the installed capacity of Be-
larus and was responsible for 89 per cent (35.9 TWh) of all 
electricity generation in 2019 and 88 per cent (33.7 TWh) in 
2020.8,10 Belenergo is subordinate to the Ministry of Energy, 
with its objectives including the generation, transmission, 
distribution and sale of both electricity and heat. Belener-
go works through a number of subsidiaries, which include 
six regional distribution companies and the Ostovets NPP. It 

additionally provides technical support and plays a leading 
role in initiating energy investment projects.10

Power plants utilizing RES in Belarus are primarily operat-
ed by private entities. The Ministry of Energy and Belener-
go both implement measures to guarantee a connection of 
these privately owned plants to the state power grid as well 
as to guarantee the purchase by the state of all electricity 
generated by RES.10,13 

The most significant recent development in the electricity 
sector of Belarus is the construction and commissioning of 
the Ostrovets NPP, the first nuclear power plant in Belarus, 
consisting of two reactors of 1,200 MW each. Construction of 
the plant is being carried out jointly with the Russian state 
company Atomstroyexport (ASE). The first reactor was con-
nected to the grid in November 2020 and was granted an 
operating licence and put into commercial operation on 2 
June 2021. The second reactor is expected to be commis-
sioned in 2022. Once operating at full capacity, the plant is 
expected to generate 18 TWh annually, replacing 4.5 billion 
m3 of natural gas per year.10,14,15 

Electricity tariffs in Belarus can be divided into two general 
categories: single-rate and differentiated. The differentiat-
ed tariff rate depends on the time period of electricity con-
sumption (minimum or maximum load). Additionally, tariffs 
for households are differentiated by the kind of stove in-
stalled on the property (gas or electric). Generally, prices 
for households are significantly lower than for other types 
of consumers (Table 1). 

Table 1. Electricity Tariffs in Belarus as of 01 January 2021

Type of user Tariff in BYN/kWh (USD/kWh)

Households 0.0374 – 0.4184 (0.0150-0.1600)

Industrial consumers:
Basic fee — for capacity (for 
1 month)
Extra charge — for energy

26.7134 (10.3584)
0.2259-0.3297 (0.0876 – 0.1278)

Street lighting  0.3218 (0.1248)

Agricultural consumers  0.1406 – 0.2695 (0.0545 – 0.1045)

Transport  0.2606 (0.1011)

Charging stations for electric 
vehicles and hybrid electric 
vehicles

 0.1269 – 0.1817 (0.0492 – 0.0705)

Source: Council of Ministers of Belarus,16 Energosbyt17

Note: basic fee for industrial consumers charged per kW of connected 
capacity, rather than kWh.

SMALL HYDROPOWER SECTOR 
OVERVIEW
The definition of SHP in Belarus is up to 10 MW. As of 2021, 
there were 49 SHP plants operating in the country with a 
total installed capacity of 17.3 MW. SPA Belenergo operates 
21 SHP plants with a total installed capacity of approximate-
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ly 9.5 MW, while the remaining plants are operated by local 
public entities and private companies. All operational SHP 
plants are connected to the national grid.10,18 A list of the 20 
most recently commissioned SHP plants is displayed in Ta-
ble 2. Relative to the World Small Hydropower Development 
Report (WSHPDR) 2019, the installed capacity of SHP has de-
creased by approximately 4 per cent despite several addi-
tional SHP plants being commissioned since its publication, 
due to more accurate data becoming available. The estimate 
of economically feasible SHP potential remains 250 MW, as 
no new assessments have taken place since 2010 (Figure 4).19

Figure 4. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Belarus (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 15.0 

N/A

16.1 

250.0 

18.0 

250.0 

17.3 

250.0 

Source: Timashenok,10 Belnergo,18 WSHPDR 2019,19 WSHPDR 2013,20 
WSHPDR 201621 

Table 2. List of Selected Operational Small Hydropower 
Plants in Belarus

Name Location Capacity 
(MW)

Plant
type Operator Launch 

year

Sakovschina 
mini-HPP

Western 
Berezina 

River
0.225 Reser-

voir

Ministry of 
Agriculture 
and Food 

1955/ 
2008

Klyastitska-
ya SHPP

Nishya 
River 0.520 Reser-

voir Belenergo 2008

Duboy mini-
HPP

Dnieper-
Bug Canal 0.330 Reser-

voir
Dnieper-Bug 
Water Route 2008

Voykovskaya 
mini-HPP

Dvinosa 
River 0.080 Reser-

voir
Minskmelio-

vodkhoz 2008

Kobrin mini-
HPP

Dnieper-
Bug Canal 0.200 Reser-

voir
Dnieper-Bug 
Water Route 2009

Sychevichs-
kaya HPP

Rybchanka 
River 0.110 Reser-

voir
Minskmelio-

vodkhoz 2009

Zhodinskaya 
HPP

Pleesa 
River 0.030 Reser-

voir
Minskmelio-

vodkhoz 2009

Chizhovska-
ya HPP

Svisloch 
River (CHP-

3 reser-
voir)

0.320 Reser-
voir

“Small  
Energy” LLC 2010

Drozdy HPP

Svisloch 
River 

(Drozdy 
reservoir)

0.300 Reser-
voir

“Small Ener-
gy” LLC 2010

Zaluz’ye HPP Dnieper-
Bug Canal 0.180 Reser-

voir
Dnieper-Bug 
Water Route 2011

Name Location Capacity 
(MW)

Plant
type Operator Launch 

year

Gavia HPP Gavia River 0.190
Reser-

voir
“Umy-

astovsky” 
Cooperative

2011

Novosady 
SHHP

Dnieper-
Bug Canal 0.223 Reser-

voir
Dnieper-Bug 
Water Route 2012

SHPP in 
Alexandria

Ulyanovka 
River 0.055 Reser-

voir
OJSC “Alex-
andriyskoe” 2012

Quarry “Gra-
levo” 

Water 
intake of 
“Gralevo” 

quarry 

0.700

Reser-
voir JSC “Dolomit” 2014

SHPP “Stak-
hovo”

Dnieper-
Bug Canal 0.692 Reser-

voir
Dnieper-Bug 
Water Route 2016

SHPP at 
“Verkhnee” 
reservoir

Lososyan-
ka River 0.060

Reser-
voir Grodnozhil-

stroy OJSC 2016

Slonimskaya 
mini-HPP Issa River 0.200 Reser-

voir
HydroPark 

Ltd. 2017

Dobrush 
HPP Iput River 0.450 N/A Dobgidroin-

vest Ltd. 2019

Mnyuta HPP Mnyuta 
River 0.160 Reser-

voir
HydroPark 

Ltd. 2019

Krupki SHPP Bobr River 0.100 Reser-
voir

DobHydroIn-
vest Ltd. 2020

Source: Timashenok,10 Belenergo,18 Batskalevich22

The development of SHP in Belarus has followed a pattern 
similar to that in other post- Soviet states. A large number 
of SHP plants were constructed in the immediate post-war 
period, with as many as 180 SHP plants operating in the 
country at the end of the 1950s.23 However, most of these 
were decommissioned or abandoned in the subsequent de-
cades as priorities shifted to large-scale power production 
and consumers previously dependent on electricity from 
SHP plants were gradually connected to the national grid.24 
During the period of 1990–2000s, a number of these plants 
were refurbished and put back into operation, while some 
of those still in operation were upgraded with new turbines. 

In the last decade, little if any SHP development has taken 
place in Belarus and additional SHP development is not a 
priority for Belenergo at the moment. This position is tied 
in part to the construction and recent commissioning of the 
Ostrovets NPP.10 Plans in 2010 included the construction of 
seven new, and the refurbishment of five existing, mini- and 
small hydropower plants, with a total potential capacity of 
3.2 MW. However, the extent to which these plans have been 
realized is unclear.23 One study conducted in 2011 surveyed 
potential new hydropower sites in Belarus and identified 34 
SHP sites on 24 rivers and streams, with a total potential 
capacity of 72.85 MW, that can be considered environmen-
tally and economically feasible for development. The study 
additionally estimated approximate development costs of 
each site per installed kW. A list of selected identified sites 
is displayed in Table 3.25
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Table 3. List of Selected Potential Small Hydropower Sites 
in Belarus

Location

Distance 
from river 

mouth 
(km)

Head (m)
Potential 
capacity 

(MW)

Area of 
reservoir 

(km2)

Cost 
(USD/
kW)

Dnepr 
River 1 1,410.0 5.6 9.21 115.3  2,742 

Vilia Riv-
er 1 279.2 9.7 8.89 11.0 549 

Dvina 
River 8.5 9.7 7.75 8.4 623 

Dnepr 
River 2 1,671.3 4.7 5.52 5.3 681 

Berezina 
River 227.8 6.0 5.03 74.8  2,512 

Source: Kalinin & Alferovich25

RENEWABLE ENERGY POLICY
The main principles guiding the development of RES in Be-
larus in recent years were outlined in the Law of the Gov-
ernment of the Republic of Belarus of December 27, 2010 No. 
204-Z on Renewable Energy Sources. The primary objective 
of the act was to diversify the sources of electricity genera-
tion by 2020. Stipulations of the law, which remains in force, 
include guaranteeing the connection of electricity producers 
from RES to the national grid as well as the purchase of all 
electricity produced from RES by the state, while obligating 
the producers to meet certain technical requirements and to 
cover the costs of connection.13 

In 2011, Resolution No. 836 of the Council of Ministers estab-
lished the procedure for running the state cadastre of RES. 

In 2015, several additional legal acts related to RES entered 
into force, including Decree of the President of the Republic 
of Belarus No. 209 of 18 May 2015 on the Use of Renewable 
Energy Sources (later replaced by Decree of the President of 
the Republic of Belarus No. 357 of 24 September 2019) and 
Resolution of the Government of the Republic of Belarus 
No. 662 of 6 August 2015, which were called to regulate the 
procedure of the establishment and allocation of quotas for 
RES power plants.26,27,28,29 

Tariffs paid to producers of electricity from RES by the state 
purchaser are set by the Ministry of Antimonopoly Regula-
tion and Trade (MART), the most current resolution being 
MART Resolution No. 73 from 3 September 2018, along with 
its revisions in Resolutions No. 70 from 26 August 2019, No. 
87 from 31 October 2019 and No. 62 from 24 September 2020. 
Tariffs are allocated according to the RES type, date of quo-
ta allocation and date of commissioning of the plant. A co-
efficient allocated based on these factors is applied to the 
baseline price, set to equal the current cost of electricity for 
industrial consumers with connected capacity of below 750 
kVA, to form the final tariff.30 Table 4 displays the current 
tariffs for newly-constructed SHP plants.

Table 4. Tariffs for SHP plants

Category/Period of Operation Price in BYN/kWh 
(USD/kWh)

First 10 years after commissioning-

Plants up to 300 kW: 0.244 (0.097)

Plants 301 kW - 2 MW: 0.229 (0.092)

Plants over 2 MW: 0.215 (0.086)

Between 10 and 20 years after commission-
ing: 0.129 (0.052)

More than 20 years after commissioning: 0.129 (0.052)

Source: Energosbyt,17 MART30

Note: Tariffs apply to plants issued quota allotments between 1 
November 2019 and 31 December 2020 and commissioned between 1 
January 2020 and 31 December 2023.30

COST OF SMALL HYDROPOWER 
DEVELOPMENT
Prior studies have identified a range of sites in Belarus suit-
able for the construction of new SHP plants, with an esti-
mated cost range of between 558 and 2,742 USD/kW. The SPA 
Belenergo programme for the construction and refurbish-
ment of hydropower plants until 2020, adopted in 2003, pro-
vided for the construction of new SHP plants of no less than 
100 kW capacity and with a cost of no more than 2,000 USD/
kW.25 Other assessments have set an upper limit of 2,750 
USD/kW as economically feasible in the context of Belarus.24 

New SHP plants constructed in Belarus in the last 15 years 
have carried price tags somewhat exceeding the upper lim-
its discussed above. The Soligorsk SHP plant on the River 
Sluch’ with an installed capacity of 150 kW, commissioned in 
2007, cost 1.24 billion BYN (576,744 USD), or 8.30 million BYN/
kW (3,845 USD/kW).24 Meanwhile, the total cost of the Stak-
hovo SHP plant on the Dnieper-Bug Canal with an installed 
capacity of 630 kW, commissioned in 2015 and equipped with 
turbines manufactured in Austria, reached approximately 
33 billion BYN (2,062,500 USD), or approximately 52 million 
BYN/kW (3,274 USD/kW).31

EFFECT OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
Shifts in the distribution of precipitation across Belarus, 
forecast by climate models for the period of 2010–2069, 
may negatively affect the viability of SHP plants operat-
ing in the southern part of the country, where a decrease 
in precipitation is expected in the coming decades.6 Addi-
tionally, regional changes in the distribution of runoff in the 
transboundary Neman (Niemen) River basin forecast for the 
period of 2021–2050 may see the part of the basin within 
the boundaries of Belarus experiencing an up to 20 per cent 
decline in runoff relative to the 1961–1985 baseline period. 
Conversely, the sections located in Russia and Lithuania may 
experience a corresponding 20 per cent increase.32 Such a 
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substantial decline in runoff can be expected to negative-
ly impact existing SHP plants and undermine the viability 
of future SHP development on rivers located in the basin, 
including the Neman but also the Vilia, Strana, and Shyara 
Rivers.

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
The primary obstacles for the further development of SHP in 
Belarus include the following:

• The electricity needs of the country being largely met 
by existing capacities and development of future ca-
pacity targeted towards export, with efforts to reduce 
the dependence of Belarus on fossil fuel imports pri-
oritizing nuclear power development;

• Low hydropower potential in the northern and central 
parts of the country due to the prevailing topography;

• Cost of new SHP development often in excess of what 
is deemed economically appropriate for Belarus;

• All other RES receiving higher initiation incentives in 
the RES tariff pricing structure than SHP;

• Threats to the viability of SHP in certain parts of the 
country due to climate change.

Possible enablers for SHP development in Belarus include 
the existence of a large number of decommissioned SHP 
plants in various stages of disrepair, some of which could 
potentially be refurbished, as well as the publication of prior 
studies mapping SHP potential and cost.
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Bulgaria
Dimitar Kisliakov, University of Architecture, Civil Engineering and Geodesy (UACEG)

KEY FACTS
Population 6,916,548 (2020)1

Area 110,372 km2 2

Topography The topography of Bulgaria is composed of 31 per cent of lowlands (0–200 metres), 41 per cent of 
hills (200–600 metres), 25 per cent of highlands (600–1,600 metres) and 3 per cent of mountains 
(above 1,600 metres).3 The country exhibits significant topographic variety, with three basic physical 
divisions running east to west: Northern Bulgaria, defined by the Danubian Plain and the Balkan 
Mountains; Southern Bulgaria, which includes the Rila Rhodope Massif; and a transitional area in 
between. The Balkan Mountains reach a height of 2,376 metres at Mount Botev, while the avera-
ge elevation is 722 metres. The major mountain ranges in Southern Bulgaria include the Rhodope 
Mountains rising to 2,190 metres, the Pirin Mountains peaking at 2,914 metres and the Rila Moun-
tains, which include the Musala Peak at 2,925 metres, the highest point in the country.2

Climate The five climatic zones of Bulgaria include the moderate continental, intermediate, continental-Me-
diterranean, maritime and mountainous zones, determined by latitude, topography and distance 
from the Black Sea, which exerts a moderating influence on the coastal climate. Winters are coldest 
along the Danube River and mild in the valleys in the southern part of the country along the borders 
with Greece and Turkey. Summers are hot and dry, owing to the Mediterranean influence. Average 
monthly temperatures vary from -10.9 °C to 3.2 °C in January and from 5.0 °C to 25.0 °C in July. Tem-
peratures above 35 °C are occasionally recorded in the towns of Rousse and Silistra.3

Climate Change A warming trend has been observed in Bulgaria since the middle of the 1980s. Since 1997, all an-
nual temperature anomalies have been positive, with 2007 experiencing the highest average annual 
temperature since records began, exceeding the average for the 1961–1990 period by 1.6 °C. Climate 
change projections for countries on the Balkan Peninsula, including Bulgaria, indicate an increase of 
5–8 °C in air temperature during the summer season by 2080, relative to 1961–1990, while the num-
ber of summer days is expected to increase by up to 90 days. Air temperatures in the mountains are 
projected to increase by 2.8–3.2 °C by 2065–2094, relative to the period 2001–2011.3

Rain Pattern The average annual precipitation in Bulgaria is 608 mm, ranging from approximately 450 mm in the 
north-east to more than 1,190 mm in the mountains. The lowland areas experience snowfall from 
mid-October to mid-May, with an annual average of 25–30 days of snow cover, while hailstorms oc-
cur between May and August.2,4 

Hydrology The major rivers internal to Bulgaria include the Maritsa, Iskŭr, Struma, Arda, Tundzha and Yantra, 
fed by meltwater from the snowfields of the Rhodope, Rila and Pirin Mountain Ranges. The Danube 
defines the northern border with Romania. Bulgaria has a complex drainage network dominated by 
relatively short rivers, with more than half the runoff draining into the Black Sea and the rest flowing 
into the Aegean Sea. In addition, several hundred lakes of glacial origin are present in the country.2 

ELECTRICITY SECTOR OVERVIEW
In 2020, the total installed capacity in Bulgaria was approx-
imately 12,839 MW. Of this total, thermal power provided 
5,725 MW (45 per cent), including 4,365 MW from coal-fired 
plants and 1,360 MW from gas-fired plants, hydropower pro-
vided 3,213 MW (25 per cent), nuclear power 2,000 MW (16 
per cent), solar power 1,121 MW (9 per cent), wind power 701 
MW (5 per cent) and biomass 79 MW (less than 1 per cent) 
(Figure 1).5

Figure 1. Installed Electricity Capacity by Source in Bulgaria 
in 2020 (MW)
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Gross electricity generation in 2019 amounted to 39,466.3 
GWh, with thermal power (coal and natural gas) accounting 
for 17,689.7 GWh (45 per cent of the total), nuclear power for 
15,712.4 GWh (40 per cent), hydropower for 2,999.6 GWh (8 per 
cent), solar power for 1,424.1 GWh (4 per cent), wind power 
for 1,317.8 GWh (3 per cent) and biomass and other sources 
for 322.8 GWh combined (approximately 1 per cent) (Figure 
2).6 Nuclear power still has a decisive role in electricity gen-
eration in the country, along with thermal power, despite 
the recent decommissioning of four 440 MW reactors of the 
Kozloduy nuclear power plant, with two 1,000 MW reactors 
remaining in operation. Hydropower, despite its relatively 
large installed capacity, is employed primarily in a support-
ing role for providing power during periods of peak demand. 
The share of run-of-river plants in the total installed capac-
ity is small, with the majority belonging to large reservoir 
plants on regulated water sources and pumped-storage 
plants.

Figure 2. Annual Electricity Generation by Source in 
Bulgaria in 2019 (GWh)
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Access to electricity in Bulgaria was 100 per cent as of 2019, 
as it has been for decades.7 Electricity consumption in 2019 
amounted to 37,628 GWh, exports reached 9,822 GWh, while 
imports amounted to 4,026 GWh.6 The reliability of power 
supply has recently improved due to the changes made in 
the electricity system management. 

The national Electricity System Operator EAD (ESO EAD) is 
an independent commercial company whose main func-
tions include the operational management of the electricity 
system of Bulgaria, the implementation of joint work with 
the electricity systems of other countries, administration 
of the electricity market and of the balancing energy mar-
ket, as well as the technical operation and maintenance of 
the country’s electricity transmission network, which is di-
vided into 13 network areas.8 The total length of the pow-
er lines serviced by ESO EAD is over 15,000 kilometres. The 
ESO EAD supports 288 transformer substations and 5 hub 
substations. Thirty-two of the substations operated by ESO 
EAD have a total transformer capacity of over 15,000 MVA. 
Prior to 2015, ESO EAD was part of the structure of the Na-
tional Electricity Company EAD (NEK EAD), but that year it 
was certified as an independent operator of the electricity 
transmission network. ESO EAD is an active member of the 
European association for the cooperation of transmission 
system operators (TSOs) for electricity (ENTSO-E).

The state-owned Natsionalna Elektricheska Kompania EAD 
(NEK EAD) is the successor to the state-owned energy pro-
ducer which, prior to 1989, included 22 enterprises in the 
national energy sector. The company was incorporated in 
1991 and currently operates the majority of the hydropow-
er capacity in the country, with other power producers split 
off from this structure and operating as independent private 
or state-owned entities. The NEK EAD operates 28 hydro-
power plants as well as three pumped-storage plants with 
total installed capacities of 2,737 MW in turbine mode and 
931 MW in pumping mode. These plants represent the main 
regulating capacities in Bulgaria, balancing the operation of 
nuclear and thermal power plants, the variable loads of so-
lar and wind power plants, as well as industrial and house-
holds demand and ensuring control of frequency, capacities 
exchange and voltage control. Further activities of NEK EAD 
include electricity trade and the supply of electricity as the 
public electricity supplier and supplier of last resort.9

The national Energy and Water Regulatory Commission 
(EWRC), established in 1999 and reorganized in 2005 and 
2015, is an independent national regulatory body in the 
fields of electricity, heat energy, natural gas and water. The 
EWRC is responsible for licensing in the energy sector, set-
ting and regulation of tariffs, monitoring of the quality of 
services provided by licence holders and dispute resolution. 
The EWRC is also invested with the power to impose penal-
ties for regulatory breaches.10

The annual regulatory period for electricity tariffs starts on 
1 July every year. Electricity tariffs for household consumers 
issued by the EWRC on 1 July 2021 are displayed in Table 1. 
These tariffs include access and transmission tariffs for cus-
tomers and exclude the value-added tax (VAT).11

Table 1. Electricity Tariffs for Household Consumers in 
Bulgaria as of 1 July 2021

Measuring 
method

Time 
zones

Price (BGN/kWh 
(USD/kWh))

Total price in-
cluding grid ser-
vices (BGN/kWh 

(USD/kWh))

With two scales Day 0.148 BGN/kWh 
(0.089 USD/kWh)

0.204 BGN/kWh 
(0.120 USD/kWh)

Night 0.058 BGN/kWh 
(0.035 USD/kWh)

0.115 BGN/kWh 
(0.069 USD/kWh)

With one scale   0.148 BGN/kWh 
(0.089 USD/kWh)

0.204 BGN/kWh 
(0.120 USD/kWh)

Source: Energo-Pro Sales AD11

Electricity tariffs for non-household consumers for the peri-
od of July–December 2020 are displayed in Table 2.12 Overall, 
a slight but constant increase in electricity prices for both 
household and non-household consumers can be observed 
in recent years. As in other countries, the impacts of the 
COVID-19 pandemic have further accelerated this trend. 
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Table 2. Electricity Prices for Non-Household Customers in 
July–December 2020

Con-
sump-
tion 
bands

Annual 
electricity 

consumption 
(MWh)

Prices (EUR/kWh (USD/kWh))

Low-
est Highest

Energy 
and 

supply

Net-
work 
costs

Taxes, fees, levies and 
charges

Total VAT

Envi-
ron-
men-
tal, 

includ-
ing 

excise 
duty

Band 1 < 20 0.0730 
(0.086)

0.0284 
(0.0330)

0.0215 
(0.0250)

0.0205 
(0.0240)

0.001 
(0.001)

Band 2 20 < 500 0.0675
(0.080)

0.0259 
(0.0310)

0.0199 
(0.0230)

0.0189 
(0.0220)

0.001 
(0.001)

Band 3 500 < 2,000 0.0631
(0.074)

0.0188 
(0.0220)

0.0176 
(0.0210)

0.0166 
(0.0200)

0.001 
(0.001)

Band 4 2,000 < 20,000 0.0620
(0.073)

0.0155 
(0.0180)

0.0167 
(0.0200)

0.0157 
(0.0180)

0.001 
(0.001)

Band 5 20,000 < 70,000 0.0578
(0.068)

0.0140 
(0.0170)

0.0156 
(0.0180)

0.0146 
(0.0170)

0.001 
(0.001)

Band 6 70,000 ≤ 150,000 0.0578
(0.068)

0.0058 
(0.0068)

0.0140 
(0.0170)

0.0129 
(0.0150)

0.001 
(0.001)

Band 7 > 150,000 0.0544 
(0.064)

0.0054 
(0.0064)

0.0132 
(0.0160)

0.0122 
(0.0140)

0.001 
(0.001)

Source: NSI12

It should be noted that the national electricity market of 
Bulgaria has been undergoing intensive liberalization, par-
ticularly over the last decade. This is a continuous process 
requiring a significant time commitment and consisting of 
qualitative changes of the structure and functioning mech-
anisms of the market. One of the most important aspects of 
this process was the establishment of a balancing electricity 
market and its ongoing development. As of 1 October 2020, 
all non-household consumers connected at low voltage 
were obliged to purchase their electricity only on the free 
market.13 The liberalization process of the electricity market 
of Bulgaria is governed by numerous national regulations 
under constant and intensive development, with a legal 
framework in place to meet the relevant European Union 
(EU) requirements.14,15,16 As an example, the latest edition of 
the Energy Act includes 14 directives of the European Parlia-
ment and the Council of the EU and 15 relevant regulations 
are explicitly mentioned.14

SMALL HYDROPOWER SECTOR 
OVERVIEW 
There is no special legislative definition for small hydropow-
er (SHP) in Bulgaria. However, various regulations contain 
special provisions for SHP plants. These include regulations 
specifying a 20 kW installed capacity limit for hydropower 

plants allowed to operate without a water use permit (which 
must also operate without diversion of the water stream) 
and regulations setting preferential electricity tariffs for hy-
dropower plants with installed capacities in the 500 kW–10 
MW range.17,18 For the purposes of data comparison, this 
chapter considers SHP as plants with an installed capacity 
of up to 10 MW. 

As of 2021, there were 245 SHP plants operating in Bulgar-
ia, with a total installed capacity of 494.7 MW.19,20 Relative to 
the World Small Hydropower Development Report (WSHPDR) 
2019, installed capacity increased by approximately 2 per 
cent, due to more accurate data becoming available. Poten-
tial SHP capacity has remained constant, as no new studies 
of potential capacity have been conducted (Figure 3).21

Figure 3. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Bulgaria (MW)
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201623

Note: Data for SHP up to 10 MW.

Between 2016 and 2021, eight SHP projects were completed 
in Bulgaria, with the majority of these being reconstruction 
and rehabilitation projects on existing SHP plants, although 
no official data has been published on these projects.19,20 A 
selection of SHP plants commissioned earlier in the decade 
is displayed in Table 3. 

Table 3. List of Selected Existing Small Hydropower Plants 
in Bulgaria

Name Location
Ca-

pacity 
(MW)

Head 
(m)

Type of 
plant Operator Launch

year

Sabrano Sabrano 2.17 76.4 Run-
of-river

Stroyexpert 
Engineering 

–El OOD
2015

Kozlo-
duy

Hurlets 
(on the 
outflow 
canal of 
the NPP)

5.50 7.2 Run-
of-river 

VEC Kozloduy 
EAD 2014

Narech-
en Narechen 0.78 20.2 Diver-

sion Top Agro OOD 2014

Gurkovo Gurkovo 0.37 36.0 Diver-
sion

Maverik i Ko 
OOD 2013
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Name Location
Ca-

pacity 
(MW)

Head 
(m)

Type of 
plant Operator Launch 

year

Bebresh Vrachesh 1.04 124.4 Diver-
sion

Agro Engineer-
ing EOOD 2012

ERT-1 Gorni 
Lom 0.22 84.0 Diver-

sion
ERT Hidro 

EOOD 2012

ERT-3 Gorni 
Lom 0.15 49.5 Diver-

sion
ERT Hidro 

EOOD 2012

Sturna Apriltsi 0.58 114.0 Diver-
sion

Rosina Tsan-
kovi OOD 2012

Cherni 
Vit Cherni Vit 0.36 20.4 Diver-

sion Pro Arm EOOD 2012

Rosa Mala 
curkva 1.23 92.3 Diver-

sion
Hidro Eko Vat 

OOD 2012

Botunya Stoyano-
vo  0.50  14.5 Diver-

sion

Hydroenergy 
Construction 

EOOD
2011

Brusen Brusen 0.28 3.6 Diver-
sion Baldor EOOD 2011

Dushevo Dushevo 0.28 6.0 Run-
of-river Mira-El OOD 2011

Lakatnik Lakatnik 2.90 8.8 Run-
of-river VEC Svoge AD 2011

Malusha Gabrovo 0.40 240.0 Diver-
sion

MVEC Malusha 
EOOD 2011

Opletnya Opletnya 2.60 8.0 Run-
of-river VEC Svoge AD 2011

Tserovo Tserovo 2.50 8.3 Run-
of-river VEC Svoge AD 2011

Lisets Glozhene 0.23 7.6 Diver-
sion

Energy Plus 
EOOD 2011

Zaren-
itsa Chepelare 0.80 12.3 Diver-

sion SD Dyulger 2010

Chere-
pish Zverino 3.48 7.1 Run-

of-river Ka-5 AD 2010

Source: ANCHOR,19 Kisliakov20

SHP construction in Bulgaria is intensely controversial and 
currently hindered by a variety of social, political and leg-
islative factors, due to aspects of the recent history of SHP 
development in the country. Prior to the first edition of the 
national River Basin Management Plans (RBMP) in 2009, a 
very large number of water rights permits for hydropower 
use (primarily for SHP projects) were issued in the country. 
However, these permits were issued piecemeal, without pro-
viding for integrated and environmentally aware develop-
ment of the affected water bodies and without accounting 
for the public interest. This in turn generated a significant 
degree of pushback from non-governmental organizations 
(NGOs) in the form of social and legal campaigns challenging 
the ongoing SHP development, which resulted in numerous 
legal restrictions and prohibitions on SHP enacted by the 
authorities. At the current stage, these legal changes create 
a nearly insurmountable obstacle for the implementation 
of new SHP projects and, while negotiations and revisions 
to resolve this deadlock are ongoing, these are expected to 
take significant additional time. Several ongoing SHP proj-

ects of indeterminate status as well as several potential SHP 
sites are listed in Tables 4 and 5, respectively.  

Table 4. List of Selected Ongoing Small Hydropower 
Projects in Bulgaria

Name Location Capaci-
ty (MW)

Head 
(m)

Type of 
plant Developer

Planned 
launch 

year

Boaza 2 Gradnit-
sa  0.02  2.4 Run-of-

river
Ekoenergia 

OOD  2021

Parvo-
mayci

Parvo-
mayci 0.23 2.7 Run-of-

river
VEC Parvo-
mayci OOD 2021

Karash Karash 0.62 5.2 Run-of-
river

Bulklima 
EOOD 2021

Pre-
boynitsa Gubislav 0.80 140.0 Diver-

sion
Evroenergy 

MB OOD 2025

Levishte
Ga-

brovnit-
sa

3.00 7.8 Run-of-
river

VEC Svoge 
AD 2025

Source: ANCHOR,19 Kisliakov20

Table 5. List of Selected Potential Small Hydropower Sites 
in Bulgaria

Location Potential ca-
pacity (MW)

Head 
(m)

Type of site (new or refur-
bishment)

Parvomay N/A 4.0 Refurbishment

Karadzhalo-
vo N/A 30.0 Refurbishment

Sevlievo 0.12 86.4 Refurbishment

Source: Kisliakov20

RENEWABLE ENERGY POLICY
The key national document outlining renewable energy 
policy in Bulgaria is the National Renewable Energy Action 
Plan (NREAP) for the period of 2010–2020, in its 2011 revi-
sion, adopted in line with the Directive 2009/28/EC of the 
European Parliament and the European Council, also known 
as the Renewable Energy Directive (RED).24,25 Although some-
what outdated, the NREAP defines preferred renewable en-
ergy sources (RES) and outlines the basic vision for meeting 
renewable energy targets at the time of the Plan’s drafting. 
This includes an overall share target of 16 per cent of gross 
final energy consumption and 21 per cent of generated elec-
tricity to be met by RES by 2020.25 It should also be noted 
that in 2019, the annual CO2-equivalent per capita emissions 
of Bulgaria, at 5.9 tons, still ranked below the EU average of 
6.4 tons.26

Following the mandate of EU Regulation 2018/1999 on the 
Governance of the Energy Union and Climate Action, in 
2020 Bulgaria adopted its National Energy and Climate Plan 
(NECP) for the period of 2021–2030, which heavily empha-
sized RES development. According to the NECP, Bulgaria 
plans to increase the share of RES in final energy consump-
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tion by a further 9 per cent by 2030, reaching a total of 25 
per cent.27,28 

While Bulgaria has been successful in meeting its targets 
that were outlined in the 2010 NREAP, subsequent pol-
icy changes in Bulgaria caused investors to withdraw and 
lingering policy uncertainties remain an important factor 
behind a lack of confidence in RES amongst investors and 
banks.27 The changes that triggered this reversal included 
the abandonment of economically unsustainable subsidies 
for RES and long-term power purchase agreements (PPAs) 
as well as the correction of market deformations induced 
by excessive investor confidence.22 Additional obstacles are 
posed by the complexity of administrative procedures, the 
expense and the length of time required to obtain the nec-
essary licences and permits to construct and operate RES 
facilities, caused in part by a lack of coordination by gov-
ernment agencies and national and local authorities on the 
issue of RES licensing.26

Policy on incentives for RES in Bulgaria is informed by the 
Guidelines on State Aid for Environmental Protection and 
Energy for 2014–2020, released by the European Commission 
in 2014. The document required EU Member States to imple-
ment a pilot bidding process for part of their RES projects in 
2015–2016 and, starting with 2017, to implement competitive 
bidding as the only means of support for all new RES ca-
pacities, with feed-in premiums (FIP) and green certificates 
being the primary mechanisms for the bidding process and 
feed-in tariffs (FITs) retained only in the case of small-scale 
RES installations below 1 MW.29

In the case of Bulgaria, the FIT support scheme was termi-
nated in 2009 for power plants using RES with a total in-
stalled capacity of over 4 MW, replaced by the FIP scheme.24 
Subsequently, in July 2021, the FIT scheme was also termi-
nated for most RES plants with an installed capacity of up to 
4 MW, with only plants with an installed capacity of up to 1 
MW still supported by FIT and the rest required to sell their 
energy on the free market, bringing the FIT policy of Bulgar-
ia in line with EU legislation. FITs in Bulgaria are issued for 
a guaranteed purchase period set by the PPA, which varies 
based on the type of RES: 20 years for solar power, geother-
mal power and biomass; 15 years for biogas and SHP; and 
12 years for wind power.30 The most significant additions of 
wind and solar power capacity in the country took place in 
2011–2012, with some 1.5 GW added. This occurred when a FIT 
scheme with a high support level was in place at the same 
time as technology costs were falling, worldwide. Currently, 
the opposite trend is being observed, in large part due to 
the effects of the COVID-19 pandemic. 

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
With the national and EU level policy setting the boundary 
conditions for RES development in Bulgaria, SHP projects 
specifically are subject to the following additional regula-
tions: 

• The Water Act (most recently amended on 26 February 
2021), which regulates the property and management 
of water resources on the territory of the Republic of 
Bulgaria and the related facilities. The Water Act in-
cludes several significant restrictions on hydropower 
development in the country, including a prohibition 
on the construction of SHP cascades, without includ-
ing an explicit legislative definition of cascade, and a 
prohibition on hydropower construction on rivers in 
protected areas, streams with an average discharge of 
less than 100 l/s, or any hydropower construction that 
disturbs the hydraulic continuity of a watercourse;

• The Environmental Protection Act (last amended on 12 
March 2021), which regulates the basic issues related 
to environmental protection in Bulgaria;

• Ordinance on the use of surface water, formulating 
the terms and conditions for the use of surface water 
bodies on the territory of Bulgaria;

• The Act on Protected Territories (last amended on 12 
March 2021), which regulates the basic issues related 
to the rank, status, activities and protection of pro-
tected territories in Bulgaria;

• The Spatial Development Act (last amended on 12 
March 2021), which regulates the basic issues of a 
building process and all related problems of the terri-
tory development and connection;

• The Law on Energy from Renewable Sources (last 
amendment of 12 March 2021), which regulates the 
specific issues related to the RES, their development 
and use.18,31,32,33,34,35

COST OF SMALL HYDROPOWER 
DEVELOPMENT
The cost of construction of SHP plants in Bulgaria per MW, 
including all preliminary studies, administrative and design 
activities, varies across a broad range—from approximately 
EUR 1 million to more than EUR 3.5 million. Factors affecting 
cost include both the implemented technical solutions and 
the time of construction. Consequently, the payback period 
for SHP projects can likewise vary anywhere from 3 to over 
15 years. Overall, the cost has changed significantly in the 
last 20 years. A particular issue in Bulgaria is the incidence 
of rushed SHP projects caused by investor pressure. These 
have contributed to environmental problems and the nega-
tive reputation of SHP in the country. 

EFFECTS OF CLIMATE CHANGE ON 
SMALL HYDROPOWER DEVELOPMENT 
Climate change in Bulgaria is expected to significantly im-
pact the amount and temporal distribution of precipitation 
in the coming decades. Annual precipitation is projected to 
decrease by approximately 15 per cent by 2050 and by 30–40 
per cent by 2080, relative to the 1961–1990 baseline period. 
Seasonally, precipitation distribution is projected to be-
come more uneven, with excess precipitation in the winter 
to be offset by drought during the summer months. These 
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changes are expected to negatively impact the generation 
capacity and reliability of generation by hydropower in the 
country. Additionally, drought risk will increase competition 
for water use from various sectors, including thermal power 
plants that abstract and discharge water for cooling pur-
poses.36

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
The main barriers to SHP development currently present in 
Bulgaria could be summarized as follows:

• Hydrological information is not publicly accessible, 
with the occasional exception of primary data that 
needs further qualified processing;

• Successive closure of nearly all local turbine and gen-
erator producing capacities in Bulgaria after 1989 (at 
the time, Bulgaria produced, under licence, large re-
versible pump-turbines with the highest head in the 
world), as well as the disbandment of all research and 
development units for hydraulic machinery;

• Significant legislative barriers to hydropower devel-
opment included in the Water Act;

• Construction of hydropower plants is also prohibited 
at sites included in the River Basin Management Plans 
(RBMPs);

• More generally, SHP development in Bulgaria is not 
economically feasible without extensive support in 
the form of FIT and FIP mechanisms.

The key enablers for SHP development in Bulgaria include 
the following: 

• Open electricity and financial markets; 
• FITs for SHP are considerably higher than for large hy-

dropower;
• Extensive financing options for SHP, including oppor-

tunities for credit from banks subject to negotiations 
on a case-by-case basis, direct private investments 
and different forms of public-private partnerships. In 
the frame of special temporarily available trust funds 
and programmes supported by the EU, financing of 
SHP projects also is possible under favourable con-
ditions. 

It should be noted, however, that the temporary political, 
economic and social uncertainty related to the COVID-19 
pandemic has recently caused investors to refrain from 
complicated long-term projects with relatively low reve-
nue rates. It should be additionally emphasized that an in-
creasingly broad consensus is developing in Bulgaria on the 
need to ensure that investment projects, and SHP projects 
in particular, are sustainable, in the sense that the balance 
between social, environmental and economic needs is as-
signed the highest priority.
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Czech Republic
Pavel Štípský, chairman, and Helena Kamrlová, SPVEZ, z. s.

KEY FACTS
Population 10,698,896 (2020)1

Area 78,867 km2 2

Topography There are two main regions in the Czech Republic: Bohemia in the west and Moravia in the east. 
Bohemia occupies the major portion of the territory and consists of the Bohemian Plateau sur-
rounded by six mountain groups. Moravia occupies most of the eastern part of the country and is 
characterized by a hilly relief in the eastern part and a lowland character in the central part of the 
region. Mount Sněžka, at 1,603 metres, is the highest point of the country and lies in the east in the 
Krkonoše Mountains.3

Climate The climate of the Czech Republic is mild but varies throughout the year and across regions, de-
pending on the altitude. Temperatures are rather uniform in the low-lying areas of the country 
but decrease at higher elevations. January is the coldest month, with average temperatures in the 
lowlands reaching below 0 °C. Summer temperatures average at 20 °C but can exceed 30 °C in some 
parts of the country in July. Snow coverage usually lasts for several months at higher altitudes and 
only for several days in the lowlands.4

Climate Change Climate change projections in the Czech Republic predict an increase in average seasonal tempe-
ratures of approximately 1.1–1.2 °C by 2030, while increases in average monthly temperatures are 
expected to reach approximately 3–4 °C in July and August by 2069, relative to the 1960–1990 refe-
rence period.5

Rain Pattern Most precipitation falls in the months of June and July, while the months of January and February 
exhibit the least precipitation. In winter, precipitation occurs mainly in the mountains in the form of 
snow. Annual precipitation can vary significantly, from 410 mm to 1,700 mm. However, in most years 
precipitation is between 600 mm and 800 mm.4

Hydrology The territory of the Czech Republic includes the main water divide of Europe, separating the North 
Sea, Baltic Sea and the Black Sea drainage basins. One of the major rivers of the country is the Elbe, 
with its tributaries the Vltava and Ohře, which drains most of the territory of Bohemia and flows into 
the North Sea. The Morava River, together with its tributaries, drains a major part of Moravia and 
flows into the Danube River. The Odra River, flowing into the Baltic Sea, drains a part of northern 
Moravia including the region of Slezia. The highest discharge is observed in the spring months as a 
result of snow melting in the mountains.3,4,6

ELECTRICITY SECTOR OVERVIEW
The total installed capacity of the Czech Republic amounted 
to 21,350.1 MW at the end of 2020, of which thermal pow-
er accounted for 12,384.0 MW (58 per cent), nuclear pow-
er for 4,290.0 MW (20 per cent), hydropower for 2,265.4 MW 
(11 per cent), solar power for 2,071.3 MW (10 per cent) and 
wind power for 339.4 MW (2 per cent) (Figure 1).7 Electricity 
generation in 2020 reached 81,443.6 GWh, decreasing from 
86,990.5 GWh in 2019. Conventional thermal power including 
gas-fired and coal-fired power plants provided 39,609.8 GWh 
(49 per cent) of the annual generation total, nuclear pow-
er provided 30,043.3 GWh (37 per cent), biomass and biogas 
provided 5,093.6 GWh (6 per cent), hydropower provided 
3,437.0 GWh (4 per cent), solar power provided 2,235.1 GWh 
(3 per cent), wind power provided 699.1 GWh (1 per cent) and 
other sources provided 325.7 GWh (less than 1 per cent) (Fig-
ure 2).7,8

Figure 1. Installed Electricity Capacity by Source in the 
Czech Republic in 2020 (MW)
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Figure 2. Annual Electricity Generation by Source in the 
Czech Republic in 2020 (GWh)
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Access to electricity in the Czech Republic is 100 per cent.9 
Total gross domestic consumption of electricity in 2020 
amounted to 71,354 GWh, which included system losses of 
4,117 GWh (approximately 5 per cent of gross annual gener-
ation). Imports in 2020 amounted to 13,368 GWh, while ex-
ports reached 23,520.9 GWh.7

The energy sector of the Czech Republic is regulated by the 
Energy Regulatory Office (ERO). Its responsibilities include 
price control, promotion of renewable and secondary ener-
gy sources, support for heat and power generation, grant-
ing of licensing permissions, protection of consumers and 
fair competition and supervision of the energy market. ERO 
additionally issues price decisions and compiles statistical 
data.10

The main participants of the electricity market of the Czech 
Republic include the Czech Transmission System Operator 
(ČEPS), distribution sector operators (DSOs), electricity gen-
erators, the market operator, electricity traders and con-
sumers. ČEPS is a state-owned enterprise and is controlled 
by the Ministry of Industry and Trade (MIT), which holds an 
exclusive licence to maintain and operate the transmission 
system. The distribution network is privately operated, with 
major distributors including ČEZ Group, E.ON Energy and 
Prague Energy (PRE).

The price of the power component of electricity is deter-
mined on the market by individual suppliers, while the price 
for electricity transmission and other support services for 
final consumers as well as contributions to subsidies for re-
newable energy sources (RES) are regulated by ERO in its 
regular price decisions. The final tariffs for electricity de-
pend on the category of consumer, level of consumption, 
chosen supplier and the length of the contract. The average 
price for household consumers ranged between 0.15 EUR/
kWh and 0.25 EUR/kWh (0.17–0.28 USD/kWh) in 2019.11 Sub-
stantial electricity price increases are expected for end us-
ers whose long-term fixed-price contracts are due to expire 
in 2022 due to the ongoing global energy crisis.12  

SMALL HYDROPOWER SECTOR 
OVERVIEW
Small hydropower (SHP) plants are defined in the Czech Re-
public as hydropower plants with an installed capacity of 
up to 10 MW. SHP plants fall in the category of supported 
sources of electricity, which receive state subsidies to en-
sure their economic viability under the current market con-
ditions.

As of 2020, there were 1,422 SHP plants in the Czech Repub-
lic with a total installed capacity of 353 MW and an annual 
production of 1,227 GWh.12 Potential capacity for SHP in the 
country has been estimated at 465 MW in 2007, indicating 
that approximately 76 per cent has been developed so far.13 
Relative to the World Small Hydropower Development Re-
port (WSHPDR) 2019, installed SHP capacity has increased by 
approximately 5 per cent due to the commissioning of new 
plants. Potential capacity has remained static as no new 
comprehensive studies of SHP potential in the country have 
been carried out (Figure 3).14

Figure 3. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in the Czech Republic (MW)
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The majority of operating SHP plants in the Czech Republic 
(953 plants) are micro-scale with a capacity of up to 100 kW 
and a total capacity of 38 MW. Micro-hydropower plants are 
typically located on historic sites such as old water mills, 
sawmills, glassworks and textile factories and are distrib-
uted fairly evenly across the territory of the country. Larger 
plants are located on major rivers, with SHP plants on the 
Elbe River accounting for a quarter of all installed SHP ca-
pacity.12

Owing to their territorial distribution, SHP plants play the 
role of decentralized sources of electricity generation. They 
do not burden the transmission system and thus have min-
imal transmission losses. Additionally, SHP plants improve 
the technical parameters at the endpoints of the low-volt-
age network, which helps to stabilize the network. In the 
Czech Republic, SHP plants are owned and operated by a 
variety of entities numbering approximately 1,100 indepen-
dent operators, including individuals, various commercial 
and non-commercial entities and state water companies. 
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Approximately a third of SHP plants in the country are op-
erated by the state through the majority state-owned ČEZ 
Group and the state-owned group of companies Povodí.12

Although previous studies have estimated total potential 
capacity of SHP in the Czech Republic in the hundreds of 
megawatts, technically and economically feasible potential 
in the country is almost entirely exhausted. According to a 
qualified estimate by the Czech Union of Entrepreneurs for 
the Use of Energy Resources (SPVEZ), the remaining realis-
tically exploitable potential ranges from 35 MW to 50 MW, 
mainly composed of potential micro-hydropower sites with 
low individual capacities. More extensive development is 
not possible due to the long periods required to achieve 
financial returns on investment. Additionally, the remaining 
technically feasible SHP sites are situated mainly in moun-
tainous areas, national parks and protected zones, where 
legislation either does not permit SHP development at all or 
renders it prohibitively complicated and costly. Additionally, 
the National Renewable Energy Action Plan (NREAP) adopt-
ed in 2012 set a total installed capacity target of 153 MW for 
SHP under 1 MW and 191 MW for SHP of 1–10 MW by 2020. 
This target had been exceeded as of 2018.12,17

The scale of recent SHP construction has consequently been 
quite small. In 2020, only 11 new SHP plants were commis-
sioned in the country, with a total installed capacity of ap-
proximately 1 MW. A list of these plants is provided in Table 
1. No information on ongoing or planned SHP projects in the 
country is available as private investors in the Czech Repub-
lic do not typically publicly advertise such plans.12

Table 1. List of Small Hydropower Plants Commissioned in 
the Czech Republic in 2020

Name Capacity (MW) Launch year

Ejpovice 0.314 2020

Papouščí skála 0.240 2020

Bohdíkov 0.150 2020

Perla Chocen II 0.132 2020

Trávníček 0.055 2020

Nišovice 0.037 2020

Rožmitál pod Třemšínem 0.030 2020

Nádražní 0.025 2020

Břevnice 0.019 2020

Bílkovice 0.019 2020

Střížeš nad Bečvou 0.018 2020

Total 1.039  

 Source: Štípský & Kamrlová12

RENEWABLE ENERGY POLICY
In the Czech Republic, renewable energy projects are sup-
ported through either a guaranteed feed-in tariff (FIT) or a 
green bonus paid on top of the market price. The support 
schemes for electricity generation from renewable energy 
sources were first outlined in the 2012 Act on Supported En-
ergy Sources (Act No. 165/2012). However, in 2013, the Act 
was amended by Act No. 310/2013, which abolished FIT sup-
port for all renewable energy projects put into operation 
after 31 December 2013, with the exception of SHP plants 
up to 10 MW. SHP plants commissioned on or prior to 31 
December 2021 are eligible to choose between the FIT and 
the green bonus. Following additional amendments to the 
Act on Supported Energy sources adopted in October 2021, 
SHP plants commissioned on or after 1 January 2022 are not 
eligible for FIT support, and can receive support either in 
the form of green bonuses or auction bonuses.18

In October 2021, the years-long process of amending the 
Act on Supported Energy Sources and the Energy Act was 
completed. Among other functions, these two laws regulate 
the legislative framework for SHP for the next decade. Major 
changes included the introduction of an auction system of 
operating aid for newly commissioned RES plants, the set-
ting of an internal rate of return (IRR), profitability checks of 
existing RES plants to avoid possible overcompensation and 
other measures. Future expected amendments include the 
shortening of the operating support period from 30 years 
to 20 years and stricter connection conditions. According to 
the amended Act on Supported Energy Sources, new SHP 
plants with a capacity of up to 1 MW are offered support in 
the form of a green bonus, while those with a capacity of 
1-10 MW are offered support in the form of an auction bo-
nus. However, in the context of the energy crisis and unpre-
dictability in the entire energy sector across Europe during 
2022, the Czech government has not, as of the first half of 
2022, announced any RES auctions. There is also a continu-
ing effort to enact an increase of the minimum permissible 
residual flows for watercourses, which would mean a further 
significant deterioration of the economic feasibility of SHP 
operation in the country.12

The FITs for still-eligible SHP plants are established by ERO 
on an annual basis. If a producer opts for the FIT, the con-
tracted electricity distributor will be obliged to purchase 
all produced electricity. According to the 2005 Act on the 
Promotion of Electricity Production from Renewable Energy 
Sources, this scheme ensured investment payback within 15 
years. The amended Act on Supported Energy Sources no 
longer provides for a guarantee of payback for newly com-
missioned plants, but only defines the conditions for deter-
mining the amount of operating aid that would ensure the 
sum of discounted cash flows over the lifetime of the plant 
is equal to zero. Green bonuses are calculated based on the 
time elapsed after the commissioning of the plant and rep-
resent a bonus to the market price of electricity, to which 
the producer is entitled for the electricity sold to a final cus-
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tomer or electricity trader. The plant operator receives this 
bonus from the state-owned Operator of the Electricity Mar-
ket (OTE). In addition to these two schemes, RES projects 
can also receive investment subsidies.16 Purchase prices and 
green bonuses for SHP plants established by Price Decision 
No. 6/2021 from 29 September 2021 are displayed in Table 2.

Table 2. Purchase Prices and Green Bonuses for Small 
Hydropower in the Czech Republic in 2019–2021

Type of SHP 
plant

Year of 
commis-
sioning

Purchase price (CZK/
MWh (USD/MWh))

Green bonus 
(CZK/MWh 

(USD/MWh))

SHP plants on 
established 
sites*

2019 2,349 (108.1) 1,154 (53.1)

2020 2,303 (105.9) 1,108 (51.0)

2021 2,258 (103.9) 1,063 (48.9)

Renovated 
SHP plants

2019 2,349 (108.1) 1,154 (53.1)

2020 2,303 (105.9) 1,108 (51.0)

2021 2,258 (103.9) 1,063 (48.9)

SHP plants in 
new locations

2019 2,909 (133.8) 1,714 (78.8)

2020 2,852 (131.2) 1,657 (76.2)

2021 2,796 (128.6) 1,601 (73.6)

Source: ERO19

Note: *referring to sites with an active power plant and grid connection 
as of 1995 or later.

From the first half of 2021, however, a significant rise in the 
prices of the power components of electricity has been ob-
served across the European Union, which has had a major 
impact on the electricity sector in the Czech Republic and 
the SHP sector in particular. In response to an increase in 
market prices for electricity, purchase price subsidies for 
RES are decreasing. In particular, ERO has set the operating 
support for SHP plants in the form of green bonus at 0 CZK/
kWh in its price decision for 2023, due to the significant in-
crease in the market price of electricity and the consequent 
expectation that SHP plants will have become fully compet-
itive by that date and no longer require support. As of June 
2022, it was not possible to make a qualified prediction on 
future price dynamics, although in July, traders started pub-
lishing price lists for new contracts with substantial increas-
es in the price of the power component of electricity.12

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
Key regulations for SHP plants are established by the Water 
Law of the Czech Republic. Permits for the construction of 
any hydraulic structure including SHP plants are issued by 
the relevant Water Legal Office and require the submission 
of the following documents:

• Documents in line with the Building and Spatial Plan-
ning Law regulations, including the opinion of the lo-
cal administration department;

• Design documentation, including a water legal action
plan and a description of the potential hydraulic and

ecological impact, impact on protected areas and in-
formation on the main discharge indicators;

• Opinion of the relevant water basin administrator and
the administrator of the specific watercourse;

• Water use concessions and/or building permits previ-
ously issued by other offices;

• Maps and any other relevant documents pertaining to
the planned inundation area in case of plants with a
reservoir.

SHP investors are expected to apply for a grid connection 
with the relevant distribution system operator simultane-
ously with applying for a construction permit. Along with 
other RES, SHP plants receive priority for grid connections 
over conventional plants. Finally, SHP plant operators must 
apply for an operating licence with the ERO.20

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
Climate change modelling predicts an overall minor de-
crease in streamflow and a significant increase in stream-
flow uncertainty over the course of the 21st century. Relative 
to the 1981–2010 control period, a 12 per cent reduction in 
mean flow is predicted for the 2061–2080 time horizon and 
a 17 per cent reduction for the 2080–2100 time horizon. Un-
certainty of streamflow predictions oscillated by a factor of 
four over 34 climate models for the time horizon of 2021–
2040, indicating that outflow from rivers could be either 
half or twice of its volume during the control period, with 
uncertainty increasing substantial for further time horizons. 
While this uncertainty does not reflect likely streamflow 
scenarios, it significantly complicates long-term planning of 
the development of hydrological resources in the country.21

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
While SHP has a significant presence in the Czech Repub-
lic, further development of SHP in the country is limited by 
several factors:

• High operation and maintenance costs;
• Complicated licensing process;
• Prioritization of fossil fuels and nuclear power over

RES in the country’s energy strategy;
• Gradual reduction in financial support for RES devel-

opment as a whole;
• Existing regulations limiting SHP development at

many potential sites;
• Political and social pushback to SHP development,

with possible future restrictions on streamflow re-
duction to further undermine economic prospects for
SHP;

• Largely exhausted undeveloped SHP potential and a
lack of remaining prospective sites for development;

• Expected adverse impacts of climate change on river
flow.
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Enabling factors for SHP development in the Czech Republic 
include:

• Historical experience and domestic technical capacity
for the operation and development of SHP plants and
equipment;

• Several existing support schemes including FITs, green 
bonuses and investment subsidies;

• Some remaining undeveloped potential capacity;
• Potential for the refurbishment of existing SHP plants, 

specifically provided for in the RES support structure.
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Hungary
Béla Munkácsy and José Campos, Eötvös Loránd University 

KEY FACTS
Population 9,772,756 (2019)1

Area 93,030 km2 2

Topography Flat terrain prevails as the county is dominated by the Great Hungarian Plain east of the Danube. 
Most of the country lies at an elevation of less than 200 metres above sea level. The highest point 
is Mount Kekes (1,014 metres) in the Matra Mountains, north-east of Budapest. The lowest point lies 
at 75.8 metres above sea level, at the Tisza River, near Szeged.2

Climate Hungary is characterized by a temperate climate, with cold, cloudy and humid winters and warm 
summers. The average annual temperature ranges between 10 °C and 11 °C. July and August are 
the warmest months with an average temperature of 21 °C, whereas December and January are the 
coldest months with an average temperature of 0 °C.3 

Climate Change Climate change is expected to cause significant warming in Hungary with seasonal warming of  
1   -3 °C for the 2021-2050 period. While total annual precipitation is projected not to change signifi-
cantly, seasonal variations are expected. Summer precipitation is likely to decrease, while autumn 
and winter precipitation is likely to increase during the 21st century.4

Rain Pattern Total mean annual precipitation is approximately 600 mm. June is the wettest month, with an aver-
age precipitation of 70 mm, and February is the driest, with 30 mm of rainfall.5

Hydrology Hungary has moderate water resources, which is explained by the plain-dominated topography. The 
two most important rivers are the Danube (length: 417 km; average flow: approximately 2,000 m3/s; 
fall in the Hungarian section: 30 m; average: 7 cm/km) and the Tisza (length: 590 km; average flow: 
800 m3/s; the fall in the Hungarian section: 38 m; average: 6.4 cm/km). The navigability is limited 
mainly in the case of the Tisza River. Lake Balaton (594 km2) is the largest lake in Central Europe and 
Lake Héviz (47.5 km2) is the largest thermal lake in Europe.6

ELECTRICITY SECTOR OVERVIEW
The electricity generation mix is composed of nuclear pow-
er, coal (lignite), natural gas, petroleum products, renewable 
sources (solid biomass, biogas, wind, solar, hydropower, 
geothermal, municipal waste). Gross electricity generation 
amounted to 34,154 GWh in 2019, with nuclear power ac-
counting for almost 48 per cent, natural gas 25 per cent, coal 
12 per cent, biomass 5 per cent, solar power 4 per cent, wind 
power 2 per cent, biogas 1 per cent, hydropower 1 per cent, 
municipal waste 0.4 per cent, petroleum products 0.2 per 
cent, geothermal power below 0.1 per cent and other sourc-
es (blast furnace, coke oven gas, tail gas, non-renewables 
waste) 1 per cent (Figure 1).7

All rural and urban areas of the country (100 per cent of 
the total population) have access to the electricity supply.9 
It should be mentioned that approximately 28 per cent of 
consumed electricity was imported in 2018.10 Moreover, the 
country faces a need for efficiency measures as well as for 
new generating capacities, which are mainly to replace old 
power plants.11 There is one state-owned nuclear power 
plant located near the town of Paks, Paksi Atomerőmű. This 
power plant accounted for almost 50 per cent of the domes-
tically generated electricity in 2019. The Paks power plant 

is composed of four reactors with a total gross capacity of 
2,000 MW.8 These units have been approved for a lifetime 
extension of 20 years until 2032, 2034, 2036 and 2037, re-
spectively.12 In 2017, the European Commission approved 
funding for the construction of the Paks2 nuclear power 
plant. Two new reactors, each with an installed capacity of 
1,200 MW, will replace the four currently operating units of 
500 MW that were installed in the 1980s.13 The new reactors 
are expected to be commissioned in 2026–2027. The Govern-
ment considers the Paks2 project strategic for replacing the 
old plants and reducing the country’s import dependence. 
However, without uranium mines in Hungary, all the nuclear 
fuel will have to be imported.

In 2019, electricity generation from gas and coal account-
ed for approximately 25 per cent and 12 per cent of total 
generation, respectively. The Mátrai Erőmű, a lignite-based 
power plant with an installed capacity of 940 MW, is the 
second-largest power plant in the country.8 The Paks nucle-
ar power plant and the Mátrai power plant combined ac-
counted for nearly 60 per cent of the electricity generated 
in the country in 2019. At the same time, renewable energy 
sources combined contributed approximately 14 per cent of 
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total generation. Among renewable energy sources, only the 
solar photovoltaic (PV) installed capacity has grown signifi-
cantly in recent years with a fourfold increase in electricity 
production between 2017 and 2019.8

Figure 1. Installed Electricity Capacity by Source in 
Hungary in 2019 (MW)
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The installed power production capacity at the end of 2019 
was 9,202 MW, with 44 per cent coming from natural gas-
fired power plants, 22 per cent from nuclear power, 11 per 
cent from coal-fired plants, 10 per cent from solar power, 
almost 5 per cent from oil-fired plants, 4 per cent from wind 
power, 4 per cent from biomass and other renewable energy 
(including biogas and geothermal power), 0.6 per cent from 
municipal waste and 0.6 per cent from hydropower (Figure 
2).8 Thus, in 2019 renewable energy sources combined ac-
counted for roughly 19 per cent of the total installed ca-
pacity.

Figure 2. Annual Electricity Generation by Source in 
Hungary in 2019 (GWh)
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The installed capacity of solar PV systems is expected to 
reach 3,000 MW by 2023 and 6,500 MW by 2030 according 
to the National Energy and Climate Plan.11 The wind power 
capacity has not increased since 2010. Since 2016 all wind 

power developments have been banned by law in Hungary. 
The reason for the ban is currently unclear. Typical argu-
ments include the lack of wind resources and the undesir-
able appearance of turbines in the landscape. However, the 
fact that wind turbines currently operate in the country is 
an example that contradicts this argument. What could be 
in the background of the decision is that cheap wind energy 
would be a competitor for the Paks2 nuclear project.14 

Based on the European Union (EU) regulations on the single 
energy market, Hungary effectuated ownership unbundling 
as well as the creation of a national regulatory sector and 
an Agency for the Cooperation of Energy Regulators. This 
means that in Hungary power plants can be privately owned 
and producers can sell their electricity directly to customers 
or on the wholesale market, although the prices for univer-
sal suppliers are still regulated.15 The Hungarian Energy and 
Public Utility Regulatory Authority (HEA) is the market reg-
ulatory body, whose main tasks include licence issue and 
ratification of the grid fees for transmission and distribution 
system operators.16

The state-owned MAVIR is the only transmission system 
operator (TSO) in Hungary. There are six distribution sys-
tem operators (DSOs): E.ON South-Donau DSO, ÉMÁSZ DSO, 
E.ON North-Donau DSO, NKM Electricity Supplier DSO (state-
owned), ELMÜ DSO, and E.ON Tisza-region DSO. In 2019, the 
total length of the Hungarian transmission network was 
4,870 km and the total length of the distribution network 
was 163,854 km. In the same year, the maximum winter 
15-minute peak load was 7,105 MW, while the maximum sum-
mer peak load was 6,633 MW.8

HUPX is the operator of the Hungarian day-ahead and intra-
day power exchange market.17 Hungary is part of the bidding 
zone for the wholesale market including the Czech Republic, 
Slovakia and Romania. End-user prices are regulated; there-
fore, network costs remain the only component of the final 
electricity price that varies, though only slightly, across the 
country depending on the DSO responsible for the region. 
The HEA determines the network tariffs for transmission and 
distribution and sets universal service prices on an annual 
basis. 

Electricity prices are set for households and small enterpris-
es and, therefore, do not vary significantly across the coun-
try. Gradual price cuts have been realized by the Govern-
ment in recent years aiming to ensure affordable electricity 
for all residential customers. According to the comparison of 
residential customer prices in the EU as of October 2020, the 
average price that a typical Hungarian household customer 
paid was 0.1063 EUR/kWh (USD 0.13/kWh), which was one of 
the lowest in the EU.18 However, considering the average sal-
aries as well, it can be stated that the sum that Hungarian 
households pay for electricity accounts for a relatively high 
share of income compared to other EU countries.19 On the 
other hand, household customers do not bear the costs of 
supporting mechanisms for renewable electricity.
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SMALL HYDROPOWER SECTOR 
OVERVIEW
Small hydropower (SHP) is defined by Hungarian regulation 
as hydropower plants with an installed capacity of 5 MW or 
less.20 A total of 28 SHP plants with a generation capacity of 
up to 5 MW were operating in the country at the end of 2019, 
adding up to an overall installed capacity of 17.1 MW (Figure 
3).21 The average installed capacity of these SHP plants was 
0.6 MW. Combined, the SHP plants produced approximately 
68 GWh of electricity in 2019. The economic potential ca-
pacity for SHP in the country is currently estimated at 28 
MW.20 The total technical potential capacity for SHP plants 
was previously estimated at 55 MW with an annual gener-
ation of 300 GWh.22 Compared to the results of the World 
Small Hydropower Development Report (WSHPDR) 2019, the 
installed capacity of SHP in Hungary increased slightly, by 
0.6 MW. One reason is the refurbishment of the Gibárt SHP 
plant (total capacity 0.49 MW), which increased the capacity 
of the plant by approximately 70 per cent.23 A new SHP plant 
with an installed capacity of 0.31 MW was also built in Szent-
gotthárd. Conversely, the SHP potential has decreased due 
to the use of the economic potential estimate in the current 
edition compared to the technical potential estimate used 
in the previous one.

Figure 3. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Hungary (MW)
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Note: The SHP potential estimate in the WSHPDR 2019 referred to the 
technical potential.

Figure 4. Hydropower Plants Operating in Hungary in 2019

Source: Munkácsy & Campos21

Note: Map edited by Csüllög, G.

There are also two hydropower plants with an installed ca-
pacity above 10 MW in Hungary; one is located in Kisköre (28 
MW) and one in Tiszalök (12.9 MW) (Figure 4). Table 1 pres-
ents the main attributes of some operational SHP plants. All 
28 SHP plants are connected to the electricity grid. 

Due to the relatively unfavourable natural conditions, such 
as the mountainous terrain and spatial and temporal dif-
ferences in the distribution of rainfall in the country, the 
total hydropower potential in Hungary can be considered 
modest. Nevertheless, development opportunities do exist, 
particularly for plants of up to 5 MW.20 However, no detailed 
feasibility studies are available to identify SHP projects 
most suitable for investment. 

The Hungarian hydropower tradition dates back to 1896 
when the first plant was built on the Rába River near 
Ikervár. Some SHP plants are more than 100 years old, such 
as the two on the Hernád River (located near Gibárt and 
Felsődobsza). Refurbishments have been performed over 
the years and these plants are still operating. These hydro-
power plants are important landmarks and constitute part 
of the culture of small villages. SHP plants are also consid-
ered environmentally friendly and have some level of ac-
ceptance by the public. New projects are rare, which can be 
explained by the fact that most feasible sites have already 
been developed.   

Table 1. List of Selected Operational Small Hydropower 
Plants in Hungary  

Name Location

Ca-
pac-
ity 

(MW)

Head Plant
type

Tur-
bine 
type

Operator Launch
year

Alsó-
szölnöki 
vízerőmű

Alsó-
szölnök 
(Rába)

0.250 3.00
Run-

of-riv-
er

Fran-
cis 1960

Békéssz-
entan-
drási 
vízerőmű

Bé-
késszen-
tandrás 
(Körös)

2.034 4.85
Run-

of-riv-
er

Ka-
plan

Hydro 
Power 

Consult-
ing Mag-
yarország 
Tanácsadó 

Kft.

2013

Csöröt-
neki 
vízerőmű

Csöröt-
nek 

(Rába)
0.485 3.50

Run-
of-riv-

er

Fran-
cis

Szom-
bathelyi 
Vízerőmű 

Kft

1919

Da-
monyai 
vízerőmű

Damonya 
(Pinka) 0.025 1.80

Run-
of-riv-

er

Fran-
cis 1951

Felsőc-
satári 
vízerőmű

Felsőc-
satár 

(Pinka)
0.090 3.50

Run-
of-riv-

er

Fran-
cis 1950

Felső-
dobszai 
vízerőmű

Felső-
dobsza 

(Hernád)
0.948 3.00

Run-
of-riv-

er

Ka-
plan

ALTEO 
Group 1911
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Name Location

Ca-
pac-
ity 

(MW)

Head Plant
type

Tur-
bine 
type

Operator Launch
year

Gibárti 
vízerőmű

Gibárt
(Hernád) 0.490 4.40

Run-
of-riv-

er

Fran-
cis

Észak-mag-
yarországi 
Áramszol-

gáltató 
Nyrt.

1903

Kapuvári 
vízerőmű

Kapuvár 
(Rába) 0.175 2.70

Run-
of-riv-

er

Fran-
cis 1968

Kenyeri 
vízerőmű

Kenyeri
(Rába) 1.542 4.40

Run-
of-riv-

er 

Ka-
plan

Kenyeri 
Vízerőmű 

Kft.
2008

Kör-
mendi 
vízerőmű

Körmend 
(Rába) 0.400 4.10

Run-
of-riv-

er

Fran-
cis

Szom-
bathelyi 
Vízerőmű 

Kft

1930

Lukács-
házai 
vízerőmű

Lukács-
háza 

(Gyön-
gyös)

0.022 3.20
Run-

of-riv-
er

Fran-
cis 1952

Pornó- 
apáti 
vízerőmű

Pornó-
apáti 

(Pinka)
0.260 4.20

Run-
of-riv-

er

Fran-
cis 1951

Szent-
gotthárdi 
vízerőmű

Szent-
gotthárd 
(Rába)

0.310 4.00
Run-

of-riv-
er

Archi-
me-
dean 
screw

Charpatia 
Vízerőmű 

Kft.
2017

Szent-
péterfai 
vízerőmű

Szent-
péterfa 
(Pinka)

0.110 3.7
Run-

of-riv-
er

Fran-
cis 1951

Source: Munkácsy & Campos,21 OIM26

RENEWABLE ENERGY POLICY
The Ministry of Innovation and Technology is responsible 
for renewable energy policy, climate policy and energy ef-
ficiency programmes. The binding target set for Hungary by 
the Renewable Energy Directive 2009/28/EC (European Par-
liament and Council) was a 13 per cent share of renewable 
energy in final energy consumption by 2020. The National 
Renewable Energy Action Plan established 14.65 per cent as 
the target. The 13 per cent target was almost achieved in 
2019 (Figure 5) with firewood having a significant share of 
the renewable energy sources in final energy consumption. 
However, it is estimated that a large amount of firewood is 
illegally cut which jeopardizes the sustainable use of this 
source.27

From 2020 onwards, the latest National Energy Strategy 
2030 and the National Energy and Climate Plan constitute 
the basis of the Hungarian renewable energy policy.9,28 The 
new renewable energy target for 2030 is a mere 21 per cent 
(in gross final energy consumption), which is far from the 
EU average of 32 per cent. The concept is based only on the 
large solar PV capacity extension. The hydropower installed 
capacity is not expected to change until 2040.

Figure 5. Sectoral and Overall Shares of Renewable Energy 
Sources in Gross Final Energy Consumption, 2009–2019 (%)
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As mentioned, SHP plants are more accepted among the 
public and decision-makers, but the situation is different for 
large hydropower developments. One of the reasons is the 
controversial Gabčíkovo–Nagymaros Dams project between 
Hungary and Slovakia on the Danube River. The project was 
suspended due to environmental concerns and was only 
partly finished.29 Pumped-storage hydropower is a recurring 
topic of discussion, but there are currently no official plans. 

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
The licensing process for a new SHP plant development is 
composed of three main permission procedures. The first 
one is a construction permission, which is obtained from 
the local government. The second one is an environmental 
permission obtained from the regional environmental au-
thority. Environmental impact assessment is needed if the 
SHP plant is planned in a protected natural area. Permission 
from the water resource authority is part of the construc-
tion and environmental permission procedures. The third 
permission is for grid connection and is obtained after an 
agreement with the DSO. Technical requirements may vary 
according to individual DSOs. The whole authorization pro-
cess takes at least 12 months.

COST OF SMALL HYDROPOWER 
DEVELOPMENT
SHP development costs have a highly site-specific nature. 
Electromechanical equipment, design and connection to the 
grid are some factors influencing projects costs.30 The total 
cost per unit of installed capacity for the majority of hydro-
power projects globally ranged from 600 USD/kW to 4,500 
USD/kW in the period 2010-2019.31 However, it is possible 
to find projects costs outside this range and some projects 
in Hungary are examples of these. Some costs of SHP re-
furbishment and new construction projects in Hungary are 
presented in Table 2. Among these developments, the most 
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recent one is the Gibárt SHP plant with an expected produc-
tion of 5.75 GWh/year.31

Table 2. Cost of Refurbishment and Construction of Small 
Hydropower Projects in Hungary

Location

In-
stalled 
capaci-
ty (MW)

Type of 
site 

Year of 
comple-

tion
Cost 

Felsődobsza 0.948 refurbish-
ment 

2012-
2013

0.95 million HUF/kW 
(4,318 USD/kW)

Gibárt 0.490 refurbish-
ment

2020 2.45 million HUF/kW 
(8,221 USD/kW)

Nick/Kenyer 1.542 new 2008 1.30 million HUF/kW 
(6,311 USD/kW)

Szentgot-
thárd

0.310 new 2017 1.23 million HUF/kW 
(4,677 USD /kW)

Source: ALTEO,32 NFM,33 ALON34

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
The METÁR system is a feed-in tariff (FIT) and feed-in premi-
um system. It is a mechanism to support the integration of 
renewable electricity producers into the market, as well as 
to support the fulfilment of the country's renewable energy 
targets. The METÁR system is built on three pillars based on 
the installed capacity of the plant: 1) a FIT (50 kW–500 kW); 
2) the so-called ‘green premium’ granted without tendering 
(0.5 MW–1 MW) and 3) a ‘green premium’ granted through 
tendering procedures (> 1 MW). As of early 2021, there had 
been one auction completed under the METÁR system and a 
second one was ongoing. With one exception, only solar PV 
projects were supported, namely 71 projects. The exception 
was one landfill gas application.35 

As of 2020, FIT rates were 32.05 HUF/kWh (0.11 USD/kWh) for 
hydropower plants below 0.5 MW. SHP plants between 0.5 
MW and 1 MW can apply for a premium above the reference 
market price without taking part in the tendering procedure. 
The premium tariff rates were 26.70–33.26 HUF/kWh (0.091–
0.11 USD/kWh) for hydropower plants up to 1 MW in 2020.36 
New investments and existing hydropower plants that un-
dergo significant refurbishment or developments costing 
more than 50 per cent of the original initial investment cost 
may also apply for the METÁR support system. SHP plants 
under 50 kW can be supported under a net-metering regime. 
The MÉTAR mechanism is financed by industrial electricity 
consumers proportionally to the amount of electricity pur-
chased.37

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
The prognosis for precipitation shows that the annual 
sum of precipitation may not change significantly in Hun-

gary. However, summer precipitation is likely to decrease, 
while autumn and winter precipitation is likely to increase.3 
Changes in the runoff of rivers are expected to influence hy-
dropower generation. While the potential generation may 
slightly increase at the global level by 2050, projections for 
Central Europe point to the opposite direction. A reduction 
in the order of 0.1 to 2.5 per cent of the technical potential is 
estimated by 2050.38 It can therefore be concluded that the 
climate crisis will pose risk to SHP development in Hungary.

In a scenario of average temperature increases in the sum-
mer, electricity consumption could be affected, particular-
ly considering the recent increase in air conditioning unit 
ownership. Heating electricity requirements in the country 
are likely to decrease due to an average increase in winter 
temperatures.39 However, more factors need to be consid-
ered, such as the share of electricity in the heating energy 
mix and efficiency measures.  

Thus, changes in the climate could also contribute to SHP de-
velopment, however, there are no indications that new SHP 
will be preferred over other generation capacity choices.

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
There are currently 28 operational SHP plants in the coun-
try adding up to 17.1 MW of installed generation capacity. 
Some refurbishment works have been completed, which 
have slightly increased the total installed capacity by 0.6 
MW since the WSHPDR 2019. 

Moderate water resources because of the plain-dominated 
topography and seasonal variations in the distribution of 
rainfall are limiting factors for hydropower development in 
Hungary. Two main barriers are identified for the SHP sector 
in particular: 

• The National Energy and Climate Plan focus on ex-
panding the capacity of the nuclear power plant. 
Moreover, the Plan focuses on solar PV technology 
among the renewable energy sources and does not 
propose new hydropower; 

• The most suitable sites for SHP have already been de-
veloped.

The following factors are enablers for SHP development:
• The total economic potential of 28 MW has not yet 

been fully developed;
• The remaining technical potential is estimated at 38 

MW. 

Although the METÁR FIT system could be an enabler, it is 
currently unclear whether the system is effective in promot-
ing SHP development because by 2021 only one auction had 
been completed and there have been no other hydropower 
projects proposed.
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Moldova
Nicolae Soloviov, Energy Efficiency Agency Moldova

KEY FACTS
Population 2,643,883 (2020)1

Area 33,851 km2 2

Topography The relief of Moldova includes hills and flatland areas, with uplands mostly located in the central 
part of the country. The average altitude is 147 metres above sea level. The highest altitude is 429.5 
metres at the Bălănești Hill and the minimum is at about 2 metres above sea level in the lower cour-
se of the Nistru River. The country’s hills are part of the Moldavian Plateau, with altitudes varying 
between 240 and 320 metres. In the western area near Prut, there is a series of reefs, the so-called 
“taltra”. In the south, the country has a small flatland, the Bugeac Plain.3

Climate The Republic of Moldova is located in the temperate-continental zone, characterized by mild winters 
and long hot summers with low humidity. The continental climate is influenced by the Black Sea. 
Summers are hot with an average daytime temperature of over 24 °C in July, although highs can 
sometimes reach over 40 °C. Winters are mild with average daytime temperatures between -5 °C 
and -3 °C in January. 4

Climate Change In recent decades, increases in annual air temperatures have exceeded historical norms. Between 
1981 and 2008, annual temperatures rose by approximately 0.58 °C per decade, compared with an 
average increase of 0.035 °C per decade between 1887 and 1980.5 Additional climate change impacts 
have included droughts and major floods. These, along with the effects of rising average tempera-
tures and the unequal distribution of rainfall throughout the year, have had negative consequences 
for the country’s economy and the welfare and health of the population.3 Climate change models 
predict a continuing rise of annual air temperatures in the country, with an increase of 1.7–2 °C by 
2039 and of as much as 4.1–5.4 °C by 2099, relative to the baseline period of 1961–1990. Significantly, 
mean winter temperatures could increase from the baseline value of -2 °C to +2–4 °C by the 2080s.5

Rain Pattern The territory of Moldova is characterized by insufficient humidity, with low and variable rainfall.4 An-
nual precipitation is generally lower in the south-east of the country, at approximately 448 mm, and 
in the north-west it averages 596 mm. Precipitation falls mainly during the warm period of the year 
in the form of rain showers and only 10 per cent of annual precipitation falls in the form of snow.6 

Hydrology The hydrographic network of Moldova includes 3,621 rivers (of which 10 are over 100 km long), 57 la-
kes with a total area of 52.6 km2 and approximately 3,000 reservoirs. The total length of the rivers in 
the country exceeds 16,000 km. The Dniester (Nistru) river is located on the borders of Ukraine and 
Moldova and has an annual discharge of approximately 10 km3. Another river located on the border 
of Moldova and Romania is the Prut, with an annual discharge of 2.4 km3. The main natural lakes 
are located on the Prut River watercourse. Small artificial lakes include the Costesti-Stinca reservoir 
on the Prut River (736 million m3) and Dubasari Reservoir on the Nistru River (277 million m3). The 
average density of the hydrographic network in the country is 0.48 km/km2. The main water sources 
are the Dniester River (comprising 54 per cent of all water resources in the country), the Prut River 
(16 per cent), groundwater (23 per cent) and other surface water sources (7 per cent).3

ELECTRICITY SECTOR OVERVIEW
The electricity sector in Moldova is dominated by combined 
heat and power (CHP), including plants running on coal, 
natural gas and oil as well as certain biofuels. The total in-
stalled capacity in the country was 2,999 MW in 2020, with 
the CHP plants accounting for 2,850 MW or approximately 
95 per cent of the total capacity. Many CHP units can op-
erate based on different fuels: oil can be used in 2,778 MW 
of installed capacity, natural gas in 2,383 MW and coal in 
1,600 MW. In addition to CHP, hydropower provided 62 MW 

and other sources including renewable energy sources (RES) 
provided 87 MW (Figure 1).7,8 

Electricity deliveries to the distribution network in Moldova 
in 2020 equalled 4,289 GWh, of which 3,972.8 GWh (93 per 
cent) were provided by CHP, 147.1 GWh (3 per cent) by hydro-
power, and 169.1 GWh (4 per cent) by other sources, includ-
ing 167.2 GWh imported from Ukraine (Figure 2).7,8 
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Figure 2. Electricity Delivered to the Grid by Source in 
Moldova in 2020 (GWh)

3,972.8 

169.1 

147.1 

Combined Heat
and Power

Other

Hydropower

Source: Moldelectrica,7 Moldelectrica8

Note: Electricity deliveries to the grid from RES other than hydropower 
not included due to conflicting data.

Electricity generation from RES in 2020 amounted to 81.3 
GWh, with wind power accounting for 50.1 GWh (62 per cent) 
of the total, biogas producing 27.8 GWh (34 per cent), solar 
power contributing 3.3 GWh (4 per cent), and small hydro-
power (SHP) contributing approximately 0.1 GWh (less than 
1 per cent) (Figure 3).9 

Figure 3. Annual Electricity Generation by Renewable 
Energy Sources in Moldova in 2020 (GWh)

50.1

27.8

3.3

0.1

Wind Power
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Solar Power
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Source: ANRE9

Electricity consumption in Moldova has been steadily in-
creasing in recent years, driven primarily by increasing 
household consumption of electricity. In 2020, country-wide 
electricity consumption reached 3,866.2 GWh, decreasing by 
approximately 0.2 per cent from 3,875.1 GWh in 2019. Con-
sumption by households increased by 3.5 per cent, from 
1,663.2 GWh in 2019 to 1,721.3 GWh in 2020. Consumption in 
rural areas grew by 4.1 per cent, from 804.0 GWh in 2019 to 
837.3 GWh in 2020. Finally, consumption in urban areas grew 
by 2.9 per cent, from 859.2 GWh in 2019 to 883.9 GWh in 2020. 
At the same time, electricity consumption by non-house-
hold consumers decreased by 3.0 per cent, from 2,211.8 
GWh in 2019 to 2,144.9 GWh in 2019.9 Imports of electricity 
equalled 167.2 GWh in 2020.7 As of 2019, the electrification 
rate in Moldova was 100 per cent.10

The infrastructure of the energy grid of Moldova was built 
during the Soviet period, as part of a common system op-
timized for operation between the Soviet Union and neigh-
bouring countries: Bulgaria, Hungary and Romania. As 
Moldova suffers from insufficient domestic electricity gen-
eration capacity, it uses interconnections with Ukraine and 
Romania to cover its electricity needs and to balance the 
energy system. These interconnections include 7 lines of 330 
kV and 11 lines of 110 kilovolts (kV) of interconnection with 
Ukraine as well as 1 line of 400 kV and 4 lines of 110 kV of 
interconnection with Romania.11 According to Government 
Decision No. 102 of 5 February 2013 on the Energy Strategy of 
the Republic of Moldova until 2030, one of the objectives for 
the period 2013–2030 is to strengthen bidirectional trans-

mission connections between the Integrated Power System/
United Power System (IPS/UPS) and the European Network 
of Transmission System Operators of Electricity (ENTSO-E), 
allowing the Republic of Moldova to become an energy tran-
sit country.11

The National Agency for Energy Regulation (ANRE), estab-
lished by Government Decision No. 767 of 11 August 1997, is 
the national energy regulatory authority of Moldova. ANRE 
is an independent entity directly subordinate to the Parlia-
ment. It implements state energy policy, sets energy tariffs 
including those for electricity and ensures the regulation 
and monitoring of the energy market.12 

Tariffs for electricity for the years 2001–2019 are displayed 
in Table 1. While the prices have generally seen an upward 
trend when denominated in the national currency, the pri-
mary factor driving fluctuations in electricity prices in Mol-
dova has been the evolution of the exchange rate of the na-
tional currency (MDL) to the US dollar used for the purchase 
of imported energy.

Table 1. Electricity Tariffs in Moldova in 2001–2019

Electricity 
price exclud-
ing VAT (MDL/
kWh (USD/
kWh)) 

2001 2005 2010 2017 2018 2019

Red Nord 0.63 
(0.05)

0.70 
(0.06)

1.43 
(0.12)

1.93 
(0.10)

1.79 
(0.10)

2.02 
(0.12)

Red Nord-
West

0.68
(0.05)

0.70
(0.06)

1.43
(0.12)

2.04
(0.10)

1.79
(0.10)

2.02
(2.02)

Premier Ener-
gy (RED UF)

0.68
(0.05)

0.78
(0.06)

1.33
(0.11)

1.85
(0.09)

1.73
(0.10)

1.77
(0.10)

Source: ANRE9

Note: USD tariffs based on the average exchange rates current for the 
given year.

SMALL HYDROPOWER SECTOR 
OVERVIEW
There is no official definition of small hydropower (SHP) in 
the Republic of Moldova.13 For the purposes of this chapter, 
SHP is defined as hydropower plants of up to 10 MW capac-
ity. 

As of 2021, there was only one SHP plant operating in Mol-
dova, the SRL Hidroelectrica SHP plant on the Răut River 
with an installed capacity of 254 kW (Table 2). The plant has 
been allotted a tariff of 1.99 MDL/kWh (USD 0.11/kWh) for 
delivery of electricity to the grid.14 The plant was construct-
ed in 2017 on the site of a former water facility that had 
been abandoned since the 1960s. The plant’s construction 
sparked controversy over the possibility that it had caused 
the significant decrease in water levels in the Răut River ob-
served the same year.15,16
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There are no recent nation-wide estimates of SHP potential 
in Moldova. However, a pre-feasibility study presented in 
2016 identified a technically feasible SHP potential of ap-
proximately 7 MW on the Răut River.17 Taking this estimate 
into consideration in addition to the known potential sites 
on other rivers, total potential capacity can be estimated 
to be at least 7.20 MW. Of this total, existing and previously 
operational SHP sites as well as those under consideration 
for SHP construction account for 2.17 MW. Figure 4 displays 
the installed and potential capacities of SHP in Moldova rel-
ative to previous editions of the World Small Hydropower 
Development Report (WSHPDR). The decrease in installed 
capacity and increase in SHP potential relative to the WSH-
PDR 2019 represent a more accurate interpretation of the 
available data, as no changes have taken place in practical 
terms.14,17,18,19

Figure 4. Small Hydropower Capacities in the WSHPDR  
2013/2016/2019/2022 in Moldova (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 0.1 

1.3 

0.1 

1.3 

0.4 

3.0 

0.3 

7.2 

Source: AAE,14 Pleșca, Pleșca, & Pleșca,17 Ambros & Ursatii,18 WSHPDR 
2019,19 WSHPDR 2013,20 WSHPDR 201621 

Table 2. List of Operational Small Hydropower Plants in 
Moldova

Name Location
Ca-

pacity 
(kW)

Head Plant 
type Operator Launch 

year

SRL Hidro-
electica

Telenești 
District, 
Brînzenii 

Noi

254 N/A Run-of-
river

SRL Hi-
droelec-

tica
2017

Source: AAE14 

In the 1960s, as many as 17 SHP plants were operational in 
Moldova and another 20 were planned for construction on 
various small rivers. However, all of these plants were dis-
mantled or abandoned following the construction of large 
hydropower plants at Dubasari and Costeşti. Several of 
these non-functional micro-hydropower plants, with a com-
bined capacity of 141 kW, remain in a serviceable state but 
require refurbishment. Identifiable former SHP sites that 
could potentially host new SHP projects also exist, with a 
total potential capacity of 575 kW. Proposals for new sites 
have been few, but a project involving several SHP plants 
was recently considered for a location near Trebujeni on the 
Răut River, with a potential capacity of 1.2 MW (Table 3).13,14,18

Table 3. List of Selected Potential Small Hydropower 
Projects in Moldova

Name Location Potential ca-
pacity (kW) Type of site

Trebujeni Răut River 1,200 New

Piatra/Jeloboc Răut River 2 x 90 Reconstruction

Căzăneşti Răut River 150 Reconstruction

Brânzeni Răut River 126 Reconstruction

Vărvăreuca Răut River 2 x 30 Refurbishment

N/A Camenka 
River 57 Reconstruction

Vatra Bâc River 2 x 22 Refurbishment

Vadul Turcului Beloci River 32 Reconstruction

Ciuhur Ciuhur River 30 Reconstruction

Corjeuţi Lopatnic 
River 27 Refurbishment

CTŞ „Hidroteh-
nica” Târnova 2 x 5 Refurbishment

Source:  Ambros & Ursatii18

Overall, the rehabilitation of old SHP plants presents the 
most straightforward route to taking advantage of the exist-
ing SHP potential in Moldova and the most likely to be ad-
opted by the private sector. Evaluations of the potential for 
the rehabilitation of old SHP plants and construction of new 
plants on the Răut River allow for the operation of approxi-
mately 20 mini-hydropower plants, with the average head of 
each plant at approximately 3 metres. The first hydropower 
plants recommended for rehabilitation are the ones in Pia-
tra and Trebujeni, with a head of 4–5 metres and a potential 
capacity of 200–300 kW each.17

RENEWABLE ENERGY POLICY
In 2010, the Republic of Moldova became a full-fledged 
member of the Energy Community, committing itself to uni-
fying its legal framework with the core European Union (EU) 
energy legislation and the so-called energy “acquis commu-
nautaire”, the total body of EU law applicable to Member 
States.22

The National Development Strategy “Moldova 2030”, adopt-
ed on 26 November 2018, outlined the need for economic 
development in line with principles of environmental se-
curity and sustainable use of natural resources.23 In recent 
years, the Government has approved several pieces of leg-
islation in support of these goals, including the following:

• Government Decision No. 698 of 27 December 2019 on 
the approval of the National Energy Efficiency Action 
Plan for 2019–2021; 

• Government Decision No. 45 of 30 January 2019 on the 
organization and functioning of the Agency for Energy 
Efficiency; 
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• Law No. 139 of 19 July 2018 on energy efficiency; 
• Government Decision No. 690 of 11 July 2018 on the 

Approval of the Regulations regarding the organiza-
tion of tenders for offering the status of an eligible 
producer; 

• Decision of the Board of Directors of ANRE No. 375/2017 
of 28 September 2017 on the Methodology for deter-
mining fixed tariffs and prices for electricity produced 
by eligible producers from renewable energy sources;

• Law No. 10 of 26 February 2016 on the Promotion of 
the Use of Energy from Renewable Sources; 

• Government Decision No. 301 of 24 April 2014 regard-
ing the approval of the Environmental Strategy for 
2014–2023 and of the Action Plan for its implementa-
tion;

• Government Decision No. 1073 of 27 December 2013 on 
the approval of the National Action Plan in the field of 
Renewable Energy for 2013–2020.

In March 2018, the Law on the Promotion of the Use of En-
ergy from Renewable Sources entered into force.24 The law 
transposes Directive 2009/28/EC of the European Parlia-
ment and of the Council of 23 April 2009 on the promotion 
of the use of energy from renewable sources. Capacity limits 
have been set in accordance with Government Decision No. 
689 of 11 July 2018 regarding the approval of capacity lim-
its, maximum quotas and capacity categories in the field of 
electricity from renewable sources until 2020 (Table 4).

Table 4. Capacity Limits, Maximum Allowances and 
Capacity Categories for Renewable Energy Support 
Schemes in Moldova 

Technology 

Allotted capacity quota (MW)
Capacity 

limit (MW)To-
tal

Using 
feed-in 
tariffs

Using fixed price es-
tablished by tender

Wind power 100 20 80 4

Solar PV 40 15 25 1

Biogas 20 12 8 1

Cogenera-
tion (using 
solid bio-
mass)

5 5

0 1

Hydropower 3 3 0 1

Total 168 55 113 -  

Source: Government of the Republic of Moldova25

The capacity limits are used to decide on the support 
schemes. Eligible producers can use one of the available 
support schemes: net metering or feed-in tariffs (FITs).26 The 
net metering support scheme has been introduced to en-
courage project owners to cover their own electricity con-
sumption with renewable energy–based production units 
with a maximum capacity of up to 200 kW, including hydro-
power. Any excess, calculated over a one-year period, may 

be sold at the average price of the wholesale energy market. 
In 2019, a total of 127 projects were put into operation in the 
country using this support scheme, with a total capacity of 
1.49 MW, while in 2020 another 269 projects were put into 
operation with a total capacity of 4.90 MW. All these projects 
use solar photovoltaic (PV) installations.9 Requirements for 
hydropower projects are specified in the tender announce-
ments.

The methodology for calculating the FIT support scheme 
was approved by ANRE Decision No. 375 of 28 September 
2017. Only power plants with capacities between 10 kW and 
the capacity limit defined by the Government are eligible 
for the FIT support scheme. Based on this methodology, the 
ANRE Board of Directors approved the following prices and 
fixed tariffs for electricity produced from renewable energy 
sources: 

• Solar PV – 1.88 MDL/kWh (0.11 USD/kWh);
• Wind power – 1.55 MDL/kWh (0.09 USD/kWh);
• Hydropower – 0.97 MDL/kWh (0.06 USD/kWh);
• Biogas cogeneration – 1.84 MDL/kWh (0.10 USD/kWh);
• Solid biomass cogeneration – 1.96 MDL/kWh (0.12 

USD/kWh).27

The FITs are annually adjusted to account for the variable 
exchange rate between the national currency and the US 
dollar.

In 2020, the procedure for the selection of producers eli-
gible for the fixed FIT support scheme was announced for 
the first time. As a result, 27 renewable energy power plants 
were certified for FITs as of 21 December 2020, including 
20 solar PV power plants, 6 wind power plants and 1 plant 
based on biogas cogeneration.28

According to Law No. 10/2016 regarding the promotion of 
energy use from renewable sources, the Government will 
adopt a tender/auction system for the selection of renew-
able energy projects. The introduction of capacity tenders 
was tentatively scheduled for 2019 but did not take place. 
The tenders are planned to be organized by a commission 
appointed by the Government in accordance with the provi-
sions of Article 35 Paragraph 2 of the aforementioned Law.24 

SHP development is regulated by the same legislation as 
other renewable energy sources. Similarly, SHP plants are 
eligible for the support schemes of net metering, FITs and 
tenders/auctions. Development of renewable energy proj-
ects in Moldova involves the following steps:

• Establishing a company and registering property 
rights (if necessary);

• Changing the land designation from agricultural land 
to land for construction purposes and obtaining an 
Urban Planning Certificate for Design Documentation;

• Developing technical conditions for connecting to 
utility networks as well as a Networks Routing Plan, 
conducting a topographical study and geotechnical 
prospecting, obtaining an Environmental Permit and 
carrying out an Environmental Impact Assessment;
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• Preparing a detailed technical design and obtaining 
its verification and approval;

• Obtaining an authorization for construction;
• Registering with the fixed price or the fixed tariff sup-

port scheme;
• Obtaining approval to build a new renewable energy 

power plant and notifying the Agency for Technical 
Supervision of the launch of construction;

• Following construction and connection to the pow-
er transmission or distribution network, conducting 
post-construction assessments and obtaining ap-
proval of completed works; 

• Obtaining a power generation licence;
• Signing an electricity supply contract;
• Registering the licence with the system operator and 

entry into force of the electricity supply contract and 
beginning of the operational phase.29

COST OF SMALL HYDROPOWER 
DEVELOPMENT
Development costs of SHP projects in Moldova are regulat-
ed by ANRE Decision No. 54/2020 of 28 February 2020 on 
fixed tariffs and prices for electricity produced from renew-
able energy sources. This document establishes the basic 
values used for calculating fixed tariffs and ceiling prices for 
electricity produced from renewable energy sources. For hy-
dropower plants, the following coefficients and costs apply:

• Specific investment of 28,629 MDL/kW (1,662 USD/kW) 
— the maximum permissible cost per kilowatt of in-
stalled capacity of the commissioned SHP plant;

• Specific fixed maintenance and operating expenses of 
3 per cent per year — the maximum permissible frac-
tion of the total cost of the plant to be spent on main-
tenance and operation per year;

• Specific variable maintenance and operating expens-
es — no limit set, allowing the operators to decide the 
cap for these expenses on an individual basis; 

• Capacity factor of 50 per cent, representing the mini-
mum permissible value;

• Guarantee of participation of 54.7 MDL/kW (3 USD/
kW) and guarantee of proper execution of 546.7 MDL/
kW (30.4 USD/kW), representing a deposit submitted 
by the developer selected during the tender process. 
Following commissioning of the plant, the funds are 
unfrozen and accessible to the developer without 
conditions.30

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
According to the Organisation for Economic Co-operation 
and Development (OECD) Small Business Act Moldova coun-
try profile, some progress has been made between 2012 and 
2021 in providing support to and increasing the competi-
tiveness of small and medium-sized enterprises (SMEs) in 
the country.31 Despite these efforts, there remain limitations 

in terms of public support for SMEs, including SHP plants, 
with regard to innovation, greening and access to both bank 
and non-bank finance. Local commercial banks are cautious 
about investing in the renewable energy sector, due to their 
perception of such projects as high-risk, which partly stems 
from the general limited understanding of renewable ener-
gy technologies. As such, the main financing support comes 
from international financing institutions and local funds 
created with donor support. 

The European Bank for Reconstruction and Development 
(EBRD), one of the major investors in the energy sector in 
Moldova, has implemented two programmes to support lo-
cal energy projects: Moldovan Sustainable Energy Financ-
ing Facility II (MoSEFF II) and Moldovan Residential Energy 
Efficiency Financing Facility (MoREEFF). These projects pro-
vided credit lines to local banks for the re-accreditation of 
energy efficiency projects and sustainable investments in 
the energy sector. Additionally, in 2020 the EBRD and the 
Green Climate Fund (GCF) began promoting green finance 
in the country. Support for green technologies in Moldova 
includes a recent EUR 5 million (USD 5.95 million) loan pro-
vided by the EBRD and the Covenant of Mayors.32

The Covenant of Mayors, the world’s largest initiative for 
local climate and energy actions, has been active in Moldo-
va since 2009. Sixty-two municipalities in the country had 
signed the covenant as of 2020, committing themselves to 
submitting a Sustainable Energy and Climate Action Plan 
(SECAP) within two years of signing, of which 22 have ad-
ditionally committed themselves to reducing municipal CO2 
emissions by 30 per cent by 2030. With this goal in mind, a 
total of EUR 970 million (USD 1,154.89 million) in investments 
is planned in various sectors in Moldova, of which 26 per 
cent is to be allocated towards local electricity production 
from renewable energy sources.33,34

The Energy Efficiency Agency (AEE) is a key local stakeholder 
in implementing state policy, national strategies and pro-
grammes in the energy efficiency and renewable energy in 
Moldova. Following an institutional reform in 2018, the AEE 
has been responsible for providing financial support to the 
sector — in part through funds allocated from the state bud-
get, but also through additional funds to be raised on local, 
regional and international financial markets.35

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
The negative impacts of climate change present challenges 
for the country’s economic development, directly and indi-
rectly affecting the sectors based on natural resources such 
as energy, transport and industry. Of particular relevance 
to hydropower is the precarious nature of the country’s 
surface water resources. Analysis of national climatic data 
indicates that the 10-year drought frequency in Moldova 
is approximately 1–2 droughts in the north of the country, 
2-3 droughts in the centre and 5–6 droughts in the south. 
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Projections of changes in runoff in the lower part of the 
Dniester River basin, which includes most of the territory 
of Moldova, estimate decreases of up to 25 per cent in both 
average and minimum runoff by 2050, relative to the base-
line period 1971–2000. Even without significant changes in 
runoff, increasing temperatures and drought frequency will 
likely drive water demand from the agricultural sector up.36 
This might put additional pressure on the water resources 
available for hydropower.

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
In recent years, Moldova has intensified its efforts to devel-
op renewable energy sources, with a focus on the adoption 
of new support schemes for renewable electricity genera-
tion. This has significantly contributed to the growing inter-
est in renewable energy sources from local and internation-
al investors. However, further efforts are needed to remove 
barriers to the implementation of renewable energy proj-
ects in the country, particularly with regard to SHP, including 
the following:

• Financial barriers: Lack of long-term funding, together 
with high cost of capital and collateral guarantees;

• Technical barriers: Lack of local technologies required 
for SHP projects, leading to a dependence on high-
cost imports;

• Lack of capacity: Technical capabilities, experience 
and knowledge are limited. The lack of technical skills 
is further compounded by the fact that the necessary 
technologies are not used and promoted in the coun-
try.

A number of factors encouraging the development of SHP in 
Moldova also exist. These include:

• Political: The legal framework necessary for SHP de-
velopment, including laws, regulations and proce-
dures, is well-developed and mature;

• Social: SHP projects have a low profile in the country 
due to lack of development and do not face significant 
social opposition;

• Market: The energy sector is growing constantly and 
electricity consumption is increasing in all the main 
sectors of the economy, driving demand for additional 
energy sources;

• Financial: Subsidies and support schemes for SHP are 
well-established and the current lack of SHP projects 
means that allocated quotas are still available. In 
addition, financing for renewable energy projects is 
potentially available from a number of international 
institutions. 
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Poland
Ewa Malicka, Polish Association for Small Hydropower Development (TRMEW)

KEY FACTS
Population 38,354,173 (2020)1

Area 312,705 km2 2

Topography Poland is a lowland country with the majority of its land located lower than 300 metres above sea 
level. The highest point is Mount Rysy, at 2,499 metres above sea level. In Poland, there are four ba-
sic morphogenetic zones: the Carpathian Mountains with valleys, the old Sudetes with uplands, the 
area of central Poland and the littoral and lake regions. Most of the country’s area is located in the 
Vistula and the Oder River basins. The Baltic Sea marks the northern border of the country and the 
ridges of the Carpathian Mountains and the Sudetes constitute its southern border.3

Climate A border between the zones of moderate and subarctic climates and between oceanic and continen-
tal climates runs across Poland, causing a large amount of variability in its weather. Average annual 
temperature ranges between 6.5 °C and 8.5 °C. The coldest month is January, with average tempe-
ratures between -1 °C and -5 °C. The warmest month is July, with average temperatures between  
16.5 °C and 18.5 °C. The number of days with temperatures below 0 °C in a year ranges between 90 
and 130, although it is over 200 days in the mountains. The number of days with temperatures above 
25 °C ranges between 5 and 40.3 

Climate Ch-
ange

Since the end of the 19th century, a systematic trend of rising temperatures has been observed in 
Poland, with a significant increase since 1989. The average yearly temperature in the years 1779–2000 
was 7.7 °C, whereas for the two last decades of the 20th century and the first decade of the 21st cen-
tury the average yearly temperatures were 8.7 °C, 8.9 °C and 9.2 °C for the respective three decades. 
Moreover, since 1989, several years recorded the highest average yearly temperatures since records 
began, including 2008 with an average temperature of 10.2 °C, 2000 with 10.0 °C and 1989 with  
9.8 °C. The consequences of global warming observed in Poland include the intensification of ext-
reme weather phenomena such as droughts, hurricane-force winds, tornadoes and hail, causing a 
noticeable change in the climate dynamics. Structural changes in precipitation have been observed 
in the warm seasons. Specifically, rainfall events have become both shorter and more extreme, with 
an elevated flood risk, while rainfall events below 1 mm per day are becoming rare. The results of 
analyses of climate scenarios for Poland in the 21st century show increasing temperatures across 
the country, extended periods without rainfall, increased number of maximum rainfalls and shorter 
snow cover periods. By 2071–2090, average annual temperature is expected to increase to 10.6 °C, 
while the average number of days per year with a maximum temperature of above 25 °C is expected 
to increase to 52, up from 27 in 1980–1991.4

Rain Pattern The amount of precipitation depends on the region. It is highest in the mountains, with an annual 
average between 1,500 mm and 2,000 mm. In the valleys and uplands, it ranges from 400 mm to 750 
mm, while the Wielkopolska region receives the lowest amount of rainfall (300 mm). The average 
rainfall in the whole country is approximately 600 mm, with the majority occurring in the summer 
months.3

Hydrology Approximately 99.7 per cent of Poland belongs to the Baltic Sea drainage basin, which is in turn com-
posed of the Vistula water basin (55.7 per cent), the Oder water basin (33.9 per cent) and the Neman 
water basin (0.8 per cent). Another 9.3 per cent constitutes the direct water basin of the Baltic Sea. 
The river network in Poland is asymmetrical with large water basins east of the Vistula and Oder 
Rivers, mainly because of its topographic slopes towards the north-west. The longest rivers are the 
Vistula (1,047 km), Oder (854 km), Warta (808 km) and Bug (772 km). Poland has approximately 9,300 
lakes larger than 0.01 km2, which altogether cover an area of 3,200 km2 (approximately 1 per cent of 
the country’s territory) and have a capacity of 17.4 km3.3 
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ELECTRICITY SECTOR OVERVIEW
In 2020, the installed capacity in the National Electricity 
System of Poland was 49,238 MW, indicating a 5 per cent in-
crease from 46,799 MW in 2019.5,6 Thermal power (hard coal, 
lignite and gas) accounted for 34,008 MW (69 per cent of the 
total), wind energy and other renewable energy sources for 
10,229 MW (21 per cent), industrial plants for 2,645 MW (5 
per cent) and public hydropower plants for 2,356 MW (5 per 
cent) (Figure 1).5 

Figure 1. Installed Electricity Capacity by Source in Poland 
in 2020 (MW)
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By the end of 2020, renewable energy capacity in Poland for 
installations enrolled in various support schemes (not in-
cluding prosumers) reached 9,979 MW. Of this wind power 
supplied almost 64 per cent, biomass 15 per cent, renew-
able hydropower (hydropower plants generating electricity 
from the natural flow of water and excluding pumped stor-
age plants) almost 10 per cent, solar power 9 per cent, and 
biogas 3 per cent (Figure 2).7

Figure 2. Installed Renewable Energy Capacity by Source in 
Poland in 2020 (MW)
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Total gross electricity generation in 2020 was 152,308 GWh 
and gross electricity consumption was 165,532 GWh.5 The 
majority of generation in Poland is still based on conven-
tional fuels, particularly hard coal and lignite. These con-
tributed 72 per cent of total gross electricity generation in 
2020 (Figure 3), though their share is decreasing year on 
year. In 2020, the share of energy from renewable energy 
sources in gross electricity consumption accounted for 11 
per cent.5 The electrification rate and grid availability in Po-
land is 100 per cent.8

Figure 3. Annual Electricity Generation by Source in Poland 
in 2020 (GWh)
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The number and structure of electricity generating plants in 
Poland have not changed significantly over the last 5 years. 
In 2019, three companies, PGE Polska Grupa Energetyczna 
S.A., TAURON Polska Energia S.A. and ENEA S.A., held in total 
almost two-thirds of the country’s installed capacity, pro-
vided almost 67 per cent of total electricity generation and 
over 66 per cent of the electricity fed into the grid.6 Most of 
the power companies in the country continue to be owned 
by the State Treasury.

In Poland, there is one transmission system operator for 
electricity — PSE S.A, which is wholly owned by the State 
Treasury. PSE S.A.’s assets comprise the transmission grid, 
consisting of 281 lines of a total length of 15,316 km, 109 
extra-high-voltage stations and a submarine 450 kV DC link 
between Poland and Sweden (254 km long).9 In 2019, there 
were 189 distribution system operators (DSOs) involved in 
electricity distribution on the electricity market, including 
five large DSOs whose networks are directly connected to 
the transmission network. Large DSOs are legally obliged to 
separate the distribution activities carried out by the sys-
tem operator from other activities not related to electricity 
distribution (unbundling).6

The biggest projects in the energy sector completed since 
2018 include two new 900 MW coal-fuelled power plant 
units in Opole and one 910 MW unit in Jaworzno.10 With re-
gard to renewable energy, there is a noticeable increase in 
solar photovoltaic (PV) installations being put into opera-
tion, compared to the previous years. For example, between 
January 2020 and November 2020, the installed capacity of 
solar PV plants increased from 1,299.6 MW to 3,420.4MW.11

The ongoing development of the electricity sector includes 
an additional 20 GW of capacity either under construction or 
in the planning stages, represented primarily by coal- and 
gas-fired thermal plants. However, the ongoing projects also 
include one large hydropower plant on the Vistula River 
with a capacity of 80 MW, the country’s first nuclear power 
plant with two units of 3,000 MW each and nearly 7,000 MW 
of offshore wind power plants located in the Baltic Sea.10

The Polish Energy Regulatory Office, an independent agen-
cy, is responsible for the regulation of the electricity, gas 
and heating markets. This includes licensing, approving in-
vestment plans by regulated companies, deregulation of the 
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electricity and gas markets, oversight of the quality of sup-
ply and customer service as well as setting tariffs.6

End users are entitled to receive electricity from a chosen 
supplier in an uninterrupted and reliable manner. In 2019, 
there were 5 default suppliers and 136 alternative trading 
companies actively selling electricity to final consumers. 
There are four electricity tariff groups in Poland. Groups A 
and B are for industrial users (supplied on the high- and 
medium-voltage grids), group C is for commercial users 
(connected to the low-voltage grid) and group G is for resi-
dential users. In 2019, there were 17.8 million consumers in 
the retail electricity market, out of which 91 per cent were in 
the G tariff group. Since 2008, the prices for companies us-
ing tariffs under groups A, B and C have remained unregulat-
ed, while the G tariff group (for households) is still subject 
to regulation. In the last quarter of 2019, the medium price 
of electricity in the retail market increased by 3.7 per cent 
as compared to the last quarter of 2016 as a consequence 
of the increase in costs of CO2 emissions. It amounted to 
477 PLN/MWh (130.3 USD/MWh), of which PLN 278 (USD 75.9) 
constituted the price of energy and PLN 199 (USD 54.4) con-
stituted the distribution fee.6

SMALL HYDROPOWER SECTOR 
OVERVIEW
There is no official definition of small hydropower (SHP) in 
Poland; however, plants with a total capacity of up to 5 MW 
are customarily included in this category.12 The operational 
definition of SHP used in the current chapter is up to 10 MW. 

At the end of 2020, Poland had 782 renewable hydropower 
plants. Of these, 772 were SHP plants of up to 10 MW with 
a combined installed capacity of 291.7 MW (Table 1). Thus, 
SHP plants represented 30 per cent of the total hydropower 
capacity in the country in 2020. The installed capacity of SHP 
decreased by approximately 1 per cent relative to the World 
Small Hydropower Development (WSHPDR) 2019, whereas the 
potential has remained unchanged (Figure 4).7,13,14,15 In 2020, 
electricity generation from SHP up to 10 MW was 949.7 GWh.16

Figure 4. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Poland (MW)
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The total theoretical hydropower potential of Polish rivers 
has been estimated to be 23.6 TWh/year, with a technical 
potential of 13.7 TWh/year.19,20 Out of this, the technical hy-

dropower potential of SHP (up to 10 MW) is estimated to be 
approximately 5 TWh/year, corresponding to at least 1,500 
MW of potential installed capacity.12,14 This indicates that less 
than 20 per cent of the country’s technical SHP potential 
has been developed so far. It is also estimated that approx-
imately 50 per cent (2.5 TWh or 735 MW) of this potential is 
economically feasible.12,14

Hydropower potential in Poland is characterized by an un-
even distribution throughout the country with 68 per cent 
of resources concentrated in the Vistula River basin, half 
of which is located in the lower Vistula region and 17.6 per 
cent in the Oder River basin. The rivers with the largest hy-
dropower potential are the Vistula, Dunajec, San, Bug, Oder, 
Bóbr and Warta. The most favourable regions for hydropow-
er development are the south of Poland (mountainous ar-
eas) as well as the west and north (due to existing non-pow-
ered water infrastructure).21

Table 1. List of Selected Existing Small Hydropower Plants 
in Poland

Name Location Capacity 
(MW)

Head 
(m)

Plant 
Type Operator Launch 

year

Bronocice Nidzica 
River 0.037 2.7 Run-of-

river N/A 2015

Witulin Świślina 
River 0.220 9.0 Run-of-

river N/A 2015

Brudnice Wkra 
River 0.110 2.6 Run-of-

river N/A 2017

Słowik Bobrza 
River 0.370 2.5 Run-of-

river N/A 2018

Świnna 
Poręba

Skawa 
River 4.400 N/A Reser-

voir
PGW Wody 

Polskie 2019

Starogard 
Gdański

Wierzyca 
River 0.110 4.9 Run-of-

river N/A 2019

N/A N/A 0.740 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.132 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.090 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.498 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.945 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.499 N/A Run-of-
river N/A 2018-

2020

N/A N/A 1.200 N/A Run-of-
river N/A 2018-

2020

N/A N/A 2.100 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.495 N/A Run-of-
river N/A 2018-

2020

N/A N/A 0.090 N/A Run-of-
river N/A 2018-

2020
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Name Location Capacity 
(MW)

Head 
(m)

Plant 
Type Operator Launch 

year

N/A N/A 0.320 N/A Run-of-
river N/A 2018-

2020

N/A N/A 2.400 N/A Run-of-
river N/A 2018-

2020

Source: TRMEW22

In the 1920s and 1930s, there were over 8,000 hydropower 
facilities in Poland, including many different types of mills 
and some hydropower plants. Only 2,131 of these installa-
tions remained by the 1980s, of which only 300 were in use 
at the time.19 The possibility of repowering these historic 
sites is being considered as an economically feasible and 
environmentally sustainable form of small and micro-hy-
dropower generation both by the Government and non-gov-
ernmental organizations. The RESTOR Hydro Map, created 
through the Intelligent Energy Europe Programme of the 
European Union (EU), identifies over 8,500 historical sites 
in Poland as potential locations for small and micro-hydro-
power plants.23

Several planned SHP projects with a prospective launch 
date in 2023 are listed in Table 2. A selection of potential 
sites for future SHP investment is displayed in Table 3. 

Table 2. List of Selected Planned Small Hydropower 
Projects in Poland

Name Location Capaci-
ty (MW)

Plant 
type

Devel-
oper

Planned 
launch 

year

N/A Holy Cross 
Voivodeship 0.037

Run-
of-riv-

er
Private 2023

N/A Lesser Poland 
Voivodeship 0.110

Run-
of-riv-

er
Private 2023

N/A Warmian-Masur-
ian Voivodeship 0.037

Run-
of-riv-

er
Private 2023

N/A Pomeranian 
Voivodeship 0.055

Run-
of-riv-

er
Private 2023

N/A Lubusz Voivode-
ship 0.075

Run-
of-riv-

er
Private 2023

Source: TRMEW22

Table 3. List of Selected Potential Small Hydropower Sites 
in Poland

Name Location
Potential 
capacity 

(MW)

Plant 
Type

Type of site (new/
refurbishment)

N/A Warm-
ian-Masuri-
an Voivode-

ship

0.045 Run-of-
river New

Name Location
Potential 
capacity 

(MW)

Plant 
Type

Type of site (new/
refurbishment)

N/A Masovian 
Voivodeship 0.055 Run-of-

river New

N/A Lower 
Silesian 

Voivodeship
0.200 Run-of-

river New

N/A West Po-
meranian 

Voivodeship
0.075 Run-of-

river New

N/A Opole 
Voivoideship 0.160 Run-of-

river New

Source: TRMEW22

RENEWABLE ENERGY POLICY
Although Poland refers to sustainable development in its 
constitution (Constitution of Poland, Article 5), the electricity 
sector is still largely based on carbon-intensive fossil fuels, 
and renewable energy sources do not play a significant role 
for decision-makers. At the EU level, Poland continuously 
opposes more ambitious greenhouse gas reduction targets 
and further developments of climate change policies, in-
cluding the European Green Deal.24 The main energy poli-
cy objective in the field of renewable energy sources, and 
the country’s binding target based on the EU 2020 Climate 
and Energy Package, was to increase the share of renewable 
energy sources in total energy consumption to at least 15 
per cent by 2020 and to further increase it in the following 
years. This initial target has been achieved, with the share 
of renewable sources in gross final energy consumption in 
Poland in 2020 (including the electricity, transport, heating 
and cooling sectors) slightly exceeding 16 per cent.16 

The long-term energy strategy of Poland is determined by 
the Energy Policy of Poland until 2030 (adopted in 2009).25 As 
of the moment of writing of this chapter, an updated long-
term energy policy document, the Energy Policy of Poland 
until 2040, was under development, with its latest draft hav-
ing been presented by the Minister of Climate and Environ-
ment on 8 September 2020.26

Until 1 July 2016, the support mechanisms for renewable 
energy sources were based on tradeable green certificates 
and an obligation of purchase of electricity by the appoint-
ed energy entities. On 20 February 2015, the Act on Renew-
able Energy Sources was adopted in Poland, introducing a 
support scheme based on tendering (auctions). In the new 
scheme, reference (maximum) prices are defined for each 
technology and additionally within each technology for in-
stallations with capacity up to 1 MW and for those above 1 
MW. Likewise, auctions are conducted separately for exist-
ing and new installations with capacity of up to 1 MW and for 
those above 1 MW. Producers who win the tender have the 
right to receive the offered price for a period of 15 years.27 
Since 2015, there have been several amendments to the Act 
on Renewable Energy Sources. These introduced numerous 
changes in the support mechanisms, including options for 



48

WORLD SMALL HYDROPOWER DEVELOPMENT REPORT 2022

micro-producers (prosumers) offering them discounts on 
electricity purchased from the grid in return for the electric-
ity fed into the grid as well as in the tendering rules. Final-
ly, in 2018 feed-in tariffs (FITs) and feed-in premiums (FIPs) 
were adopted for SHP and biogas plants, for both new and 
existing projects with an installed capacity below 1 MW.28

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS 
The main regulations in Poland related to SHP include 
the Act on Renewable Energy Sources and the Energy Law 
(which outline rules of electricity production and support 
schemes for renewable electricity producers), the Water 
Law, the Water Basin Management Plans and the Conditions 
of Water Use in Water Regions (which outline rules of water 
management, water use for hydropower purposes, rules for 
water installations, requirements for residual flow, fish mi-
gration and some restrictions in developing new hydropow-
er projects in line with the EU Water Framework Directive). 
Additional regulations include the Act on Nature Protection 
and the Act on Accessibility of Information concerning the 
Environment and its Protection, Participation of the Society 
in Protection of the Environment and Assessment of Impact 
on the Environment. 

The licensing process for SHP in Poland consists of sev-
eral steps. Firstly, the environmental impact of the proj-
ect needs to be evaluated and an environmental decision 
needs to be obtained. Furthermore, a decision on building 
conditions is required, which is issued by the local admin-
istration, with the exception of rare cases where there is 
a spatial development plan covering the investment area. 
A water-legal assessment and permission need to be ob-
tained from the water authority. The next important stage 
is to acquire rights to manage the real estate as a property 
of the State Treasury, including lands covered with running 
water and usually including the weir. These rights are ac-
quired from the water authority which is responsible for the 
maintenance and ownership supervision over the estate. 
The finishing juncture of the procedure is to acquire a per-
mit for construction through an application to the powiat 
(county-level) or the voivodeship (province-level) authority. 
Additionally, a decision on the terms and conditions of grid 
connection, and subsequently a grid connection agreement, 
must be obtained from the system operator in order to start 
operation. In Poland, nearly all SHP plants are connected to 
the grid and there are very few off-grid installations. Final-
ly, the concession to produce electricity from a renewable 
energy source issued by the Energy Regulatory Office will 
be needed for plants with an installed capacity exceeding 
500 kW. Installations with capacities of 50–500 kW require a 
registration as an electricity producer in small installation. 
In case of micro-producers, only a notification to the local 
system operator is required.29

COST OF SMALL HYDROPOWER 
DEVELOPMENT
The majority of hydropower plants in Poland fall into the 
categories of small and micro-hydropower. In 2020, out of 
a total number of 782 hydropower plants existing in the 
country, 704 were up to 1 MW. Many of them are low-head 
and located on small streams. These factors set Polish hy-
dropower plants among projects with a very high levelized 
cost of energy (LCOE). In 2020, the average investment cost 
of SHP development in Poland was PLN 21.3 million (USD 
5.82 million) per MW installed, while the average operation-
al cost was 1.79 million (USD 0.48 million) per year per MW 
installed. In the same year, the costs of power generation 
(including CAPEX and OPEX) for newly developed projects 
amounted to PLN 735 (USD 201) per MWh produced, PLN 774 
(USD 211) in the case of plants with an installed capacity 
below 500 kW and PLN 665 (USD 181) for those ranging from 
500 kW to 1 MW.30 In terms of older plants, after their depre-
ciation and the expiry of the support period (15 years) the 
average cost of generation (OPEX only) in 2020 amounted to 
PLN 524 (USD 143) per MWh produced in the case of plants 
with an installed capacity below 500 kW and PLN 381 (USD 
104) in the case of plants ranging from 500 kW to 1 MW.31

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS
Available funding options for SHP projects in Poland come 
from EU funds, the National Fund for Environmental Pro-
tection and Water Management, the Government of Norway 
(through the Green Industry Innovation Programme for Po-
land), the Rural Development Foundation and commercial 
banks.

Support schemes for new SHP projects include auctions, 
FITs and FIPs as well as discounts for prosumers in micro-in-
stallations. In 2020, the reference prices in auctions for hy-
dropower amounted to PLN 620 (USD 170) per MWh for SHP 
plants with a capacity lower than 500 kW, PLN 560 (USD 153) 
per MWh for those with a capacity in the range between 500 
kW and 1 MW and PLN 535 (USD 146) per MWh for hydro-
power plants with a capacity higher than 1 MW.32 With the 
FITs and FIPs, which are the financial support schemes most 
commonly used by SHP producers, the guaranteed prices 
amount to 90 per cent of the reference prices assigned each 
year for auctions. Producers are entitled to the guaranteed 
price within auctions in either a FIT or a FIP for 15 years.28 

The development of new projects has been difficult in re-
cent years due to the gap between the closing of the green 
certificate system and the launch of new support schemes 
(auctions and FITs). As a result, between 1 July 2016 and 14 
July 2018 there were no support schemes available for new 
hydropower projects.

Between mid-2018 and the end of 2020, several auctions 
were carried out for hydropower projects, but contracts 
were only won in auctions of hydropower plants with ca-
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pacity higher than 1 MW (five contracts for new projects).33 
In the case of projects with lower capacities, there were not 
enough bids submitted as producers choose the FITs or FIPs 
instead. In 2018 and 2019, there were 343 existing SHP plants 
which switched from the certificate system or auctions to 
the FIT/FIP system, with a total installed capacity of 72 MW. 
At the same time, 15 permits were issued for new SHP proj-
ects to receive benefits from the FITs/FIPs.

As mentioned above, the total period of support for all 
renewable sources in Poland is limited to 15 years and in-
cludes the time of support under any system (green certif-
icates, auctions, FIT/FIP). Due to the fact that the first sup-
port scheme (the green certificate system) was adopted in 
2005, all existing plants which enrolled in this scheme that 
year have lost the right to any kind of support as of 2020. 
The number of such plants is 400 and their total installed 
capacity amounts to 127 MW. These plants now face seri-
ous financial challenges as the wholesale market prices for 
electricity are not sufficient to cover their generation costs 
(ranging from approximately PLN 194 (USD 53) to PLN 245 
(USD 67) per MWh in the two previous years). The reduc-
tion of revenue together with the high costs of electricity 
generation have increased the risk of these plants ceasing 
operation. The Polish SHP sector has requested remedial 
measures, including an extension of the support period for 
small and micro-hydropower plants. At the moment of writ-
ing of this chapter, a draft law was in the works to extend 
the support period for SHP plants and biogas installations 
by two years.34,35

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
Poland is among the countries with low average water avail-
ability, low rate of water reservoir capacity and increasing 
problems with water uptake. These problems have been 
intensifying due to the effects of climate change and are 
already affecting the hydropower sector in the country.4,36 
Future impacts largely depend on the progress of climate 
change over the course of the century. A recent study mod-
elled the hydrological conditions in the Lusatian Neisse Riv-
er basin and their impact on electricity generation of Ger-
man and Polish SHP plants located in the basin based on 
two different climate change scenarios (RCP2.6 and RCP8.5, 
representing moderate and extreme scenarios for solar 
radiation levels in 2100, respectively). It concluded that in 
terms of hydropower, both positive and negative outcomes 
are possible. Under the RCP2.6 scenario, generation could 
increase by as much as 6–7 per cent by 2100 relative to the 
period 2015–2020, while under the RCP8.5 scenario, genera-
tion was projected to decrease by 31–34 per cent by 2100 rel-
ative to 2015–2020 across most surveyed plants. The study 
warns of significant energy problems in the basin if the ex-
treme climate scenario is realized.37

BARRIES AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
In general, SHP development in Poland faces a large number 
of obstacles, including:

• Long-lasting, complicated and costly administrative 
procedures (especially in terms of environmental as-
sessment) and lack of simplified procedures for small 
and micro-hydropower;

• High investment and operational costs of projects, 
resulting from the obligation of SHP plant operators 
to provide services connected to water regulation 
and maintenance of state-owned water facilities, 
channels and riverbeds as well as to continuously 
adapt throughout the whole lifespan of the plant to 
increasingly rigorous environmental requirements 
(e.g., building fish passes and fish barriers, increasing 
residual flow);

• Adoption of water pricing for hydropower since 2018 
and the increase in fees paid for using damming 
structures and inundated lands owned by the state;

• Lack of effective and uniform regulations allowing the 
utilization of existing weirs for hydropower purposes;

• Support period of 15 years not adjusted to the lifes-
pan of SHP projects (typically 60–70 years) and finan-
cial difficulties with the upkeep of SHP plants after the 
expiry of the support period;  

• Lack of spatial development plans that include SHP; 
• Lack of predictability of legal regulations and depen-

dency on the regulated renewable energy market, 
which is especially difficult for small investors;

• Climate risk to hydropower in Poland under pessimis-
tic climate change scenarios.

Enabling factors for SHP development in Poland include the 
following:

• The FIT/FIP scheme now offers support for newly con-
structed SHP plants; 

• Very large number (over 8,500) of previously con-
structed water facilities across the country that could 
be refurbished or re-equipped as SHP plants; 

• Possible increases in potential hydropower genera-
tion under optimistic climate change scenarios. 
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Romania
Bogdan Popa and Eliza-Isabela Tica, University Politehnica of Bucharest

KEY FACTS
Population 19,186,000 (2021)1

Area 238,391 km2 2

Topography The landscape of Romania is composed of nearly equal shares of mountains (31 per cent), hills (33 
per cent) and plains (36 per cent). The landscape slopes downward from the Carpathian Mountains 
reaching more than 2,400 metres above sea level to just a few metres above sea level at the Danube 
Delta.3 

Climate Romania has a temperate continental climate with four seasons. The winters are cold and cloudy 
with frequent snow and fog, while the summers are sunny with frequent showers and thunder-
storms. The average temperature ranges between -11 °C and 10 °C in the southern part of the coun-
try and between -9°C and 8.5 °C in the north. Maximum average temperatures during the summer 
are between 22 °C and 24 °C and between -5 °C and -3 °C in the winter.4,5

Climate Change Observations indicate an increase in scorching heat intensity in Romania over the last several deca-
des. The scorching heat index increased from 13 units between 1961 and 1990 to 28 units between 
1981 and 2010, with the maximum length of heatwaves also being on the rise. Projected climate 
change impacts include a rise in average monthly temperatures of up to 3 °C and a sharp (8–9 per 
cent) decrease in precipitation during the summer months between 2021 and 2051, relative to the 
1961–1990 reference period.6

Rain Pattern Precipitation in Romania follows a decreasing pattern from west to east and from higher to lower 
elevations. Some mountainous areas receive more than 1,010 mm of precipitation each year. Annual 
precipitation averages approximately 635 mm in central Transylvania, 521 mm at Iaşi in western Ro-
mania and only 381 mm at Constanţa on the Black Sea.7

Hydrology The most important river of Romania is the Danube. Its lower course forms a delta that covers much 
of the north-eastern part of the Dobruja region. Most of the major rivers in the country are part of 
the Danube system, including the Mures, the Somes, the Olt, the Prut, and the Siret. Romania has 
many small, freshwater mountain lakes, as well as large saline and freshwater lagoons on the coast 
of the Black Sea. The largest of these is Lake Razelm.4

ELECTRICITY SECTOR OVERVIEW
The installed capacity of Romania as of March 2022 was 
18,538.2 MW, decreasing from 20,582.0 MW in 2020. Hydro-
power provided 6,642.2 MW (36 per cent) of this total, ther-
mal power provided 5,945.9 MW (32 per cent), wind power 
provided 3,014.9 MW (16 per cent), nuclear power provided 
1,413.0 MW (8 per cent), solar power provided 1,388.2 MW (8 
per cent) and biomass and other sources provided 134.0 MW 
(less than 1 per cent) (Figure 1).8,9 

The decrease in installed capacity since 2020 was a result of 
the continuation of measures taken by the National Energy 
Regulatory Authority (ANRE) during 2020 and 2021 to with-
draw or amend some licences issued to producers with an 
installed capacity larger than their practically available ca-
pacity, based on their declarations of availability, to better 
reflect the actual situation in the power sector. Unavailable 
power units were then removed from the inventory of in-
stalled capacity, resulting in a significant reduction of the 
nationwide installed capacity total.

Figure 1. Installed Electricity Capacity by Source in Romania 
in 2022 (MW)
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Total generation of electricity in Romania in 2020 reached 
53.0 TWh, with 18.0 TWh (34 per cent) of the total provided 
by thermal power, 15.4 TWh (29 per cent) provided by hydro-
power, 10.6 TWh (20 per cent) provided by nuclear power 
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and the remaining 9.0 TWh (17 per cent) provided by oth-
er renewable energy sources (RES) (Figure 2). The share of 
electricity generation in 2020 from RES, including hydro-
power, was 46 per cent.9

Figure 2. Annual Electricity Generation by Source in 
Romania in 2020 (TWh)
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Exports of electricity in 2020 amounted to 4.0 TWh, while 
imports were 6.8 TWh, with domestic consumption reaching 
55.8 TWh.9 Electricity access in Romania as of 2019 was 100 
per cent.10

The capacities of the national grid of Romania have been 
challenged by the rapid development of wind and solar 
power concentrated in the south-eastern and eastern ar-
eas of the country, particularly in the Dobruja region. Con-
sequently, grid access for new RES power plants has been 
increasingly restricted.4 

Electricity distribution is organized according to sever-
al zones with a private electricity provider responsible for 
each zone: Banat (Enel), Transilvania Nord (Electrica), Tran-
silvania Sud (Electrica), Oltenia (CEZ), Muntenia Sud (Enel), 
Muntenia Nord (Electrica), Moldova (E.On) and Dobruja 
(Enel). The Government regulates transmission and dis-
tribution tariffs for every region. Electricity tariffs for end 
users are differentiated based on voltage level rather than 
by sector or consumer category. The tariffs are updated by 
ANRE on an annual basis.4,11 Regional generic electricity tar-
iffs for July–December 2020 are displayed in Table 1.

Table 1. Regional Generic Electricity Tariffs for July–
December 2020

Region
Price (RON/kWh (USD/kWh))

Medium voltage Low voltage

Banat 0.322 (0.071) 0.430 (0.095)

Dobrogea 0.302 (0.066) 0.433 (0.095)

Muntenia Sud 0.289 (0.063) 0.402 (0.088)

Moldova 0.318 (0.070) 0.448 (0.099)

Muntenia Nord 0.328 (0.072) 0.451 (0.099)

Transilvania Nord 0.343 (0.075) 0.447 (0.098)

Transilvania Sud 0.335 (0.074) 0.440 (0.097)

Oltenia 0.352 (0.077) 0.473 (0.104)

Source: ANRE11

SMALL HYDROPOWER SECTOR 
OVERVIEW 
The definition of small hydropower (SHP) in Romania in-
cludes hydropower plants with an installed capacity up to 
10 MW. In 2020, the total installed capacity of SHP in Roma-
nia accredited by ANRE was 321 MW provided by 103 plants, 
including 18 recently refurbished plants with a total capac-
ity of 55 MW.11 The potential capacity of SHP is estimated at 
730 MW, indicating that approximately 44 per cent has been 
developed. Relative to the World Small Hydropower Devel-
opment Report (WSHPDR) 2019, the installed capacity of SHP 
in the country has decreased by nearly 21 per cent due to 
a reassessment of actual installed capacities of operating 
plants by ANRE, while estimates of potential capacity have 
remained the same (Figure 3).4

Figure 3. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Romania (MW)
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The biggest hydropower potential in Romania is concentrat-
ed in the mountain areas, especially within the Carpathi-
an Mountains Arch in the Transylvania region. The hydro-
graphic basins most suitable for SHP development include 
the Mures, Arges, Buzau, Jiu, Crisurile, Nera and Siret River 
Basins.4 A partial list of existing SHP plants in Romania is 
provided in Table 2.

Table 2. List of Selected Existing Small Hydropower Plants 
in Romania

Name Location Capaci-
ty (MW)

Head 
(m) Operator Launch 

year

Măneciu II Măneciu 0.075 43.4 TOTAL TRANS 
SRL 2021

Măneciu I Măneciu 0.269 N/A TOTAL TRANS 
SRL 2021

Baraj Someș Cuzdrio-
ara 1.890 N/A MHPP ENERGY 

SOMES SRL 2017

Valea Mare Bistrița 
Năsăud 0.990 N/A MHC Valea 

Mare SRL 2016

Secuș Mureș 
county 1.123 N/A BETONMIX SRL 2016

MHC C1 (Can-
ciu)

Alba 
county 2.310 N/A SC ENERGIS 

ROTT SRL 2016
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Name Location Capaci-
ty (MW)

Head 
(m) Operator Launch 

year

Viromet Brașov 
country 0.395 N/A VIROMET S.A. 2015

Zagra 1 Sat Suplai 0.402 N/A ZAGRA HIDRO 
SA 2014

Zagra 2 Sat Suplai 0.331 N/A ZAGRA HIDRO 
SA 2014

MHC C2 
(Boșorogu)

Alba 
county 1.650 N/A

S.C. ROTT HAUS 
CONSULTING 

S.R.L.
2014

Răcătău
Măguri-

Răcătau-
Mărișel

1.600 123.6 RENOVATIO 
TRADING SRL 2013

Viștea Brașov 
county 1.188 N/A Vistea Hidro-

electrica SRL 2013

Viștișoara Brașov 
country 2.400 N/A HIDRO CLEAR 

FAGARAS SRL 2013

Valea Ming-
hetului Suciu

Groșii 
Țibleșului 0.995 N/A HYDROTECH 

ELECTRIC SRL 2013

Valea Lui 
Vlad

Groșii 
Țibleșului 1.162 N/A

SC HIDRO-
ELECTRICA DEL 
VALEA LUI VLAD 

SRL

2013

Valea Stan-
ciului Mărgău 0.959 N/A

BETA ENERGIE 
REGENERABILA 

srl
2012

Valea Neagra 
1 Firiza 1.760 N/A S.C. IDROSEI S.A 2012

Valea Neagra 
2 Firiza 0.800 N/A S.C. IDROSEI S.A 2012

Vlahita Harghita 
county 0.956 N/A H2O ENERGY SA 2011

Zetea Harghita 
county 3.960 N/A

UZINSIDER 
GENERAL CON-
TRACTOR S.A.

2007

Source: Transelectrica14

RENEWABLE ENERGY POLICY
The promotion scheme for RES project development was 
established by Law 220 from 2008. Initially, the promotion 
scheme issued one Green Certificate (GC) for each MWh gen-
erated from RES, including SHP, wind power, solar power, 
biomass, biogas and geothermal power, for a 15-year pe-
riod. In 2010, the promotion scheme was changed, granting 
different numbers of GCs for each RES as follows: 3 GCs for 
new SHP plants and 2 GCs for refurbished SHP plants for a 
10-year period, 2 GCs for wind power plants for the first 5 
years and then 1 GC for the following 10 years, 6 GCs for solar 
power plants and 4 GCs for biomass and biogas plants. This 
change temporarily made Romania one of the most attrac-
tive countries in the European Union for RES investments.4

In 2013, the Government of Romania issued Emergency Or-
dinance No. 57/2013, which established modifications to 
the RES promotion scheme defined by the Law 220/2008.15 

Legal modifications, which affected the number of GCs and 
limitations in annual quotas, caused a large number of GCs 
to no longer be traded and resulted in RES producers be-
ing unable to transform this form of incentives into cash 
flow. The producers kept their untraded GCs, which caused 
the price of GCs on the market to drop from the maximum 
value established by the legislation of EUR 55 (USD 63) to 
the minimum value of EUR 30 (USD 34). Consequently, it has 
been difficult to attract financial support for green energy 
projects.

The Law 220/2008 was additionally modified with GD 
994/2013 and several GCs for RES projects were delayed un-
til 2017, 2018 and 2020 respectively. This decision was tak-
en to reduce the impact on end-user electricity tariffs from 
the incentives granted to RES. However, the RES promotion 
scheme established by the Law 220/2008 ended in 2016 and 
subsequently only those RES projects that were commis-
sioned before the end of 2016 were able to benefit from of 
the GC scheme, with the last issued GCs to run out in 2031. As 
a result, no large-scale RES projects have been developed 
or built since 2017.4

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
The key issues hampering the development of SHP in Roma-
nia are as follows: 

• No current legislation for the promotion of RES with 
GCs or other financial incentives, discouraging inves-
tors; 

• Complex procedure for obtaining a water use permit 
and securing a location for SHP plant development. 
Obtaining water use rights requires the investor to 
first rent the necessary surface of the minor riverbed 
after a public tender and only then apply for a water 
use permit;

• Excessive cost of water for power generation making 
low-head SHP projects economically unfeasible;

• Opposition from environmental groups caused by a 
recent increase in SHP projects in upstream mountain 
areas;

• Lack of up-to-date estimates of countrywide SHP po-
tential;

• Legislation significantly complicating access for RES 
projects to the national grid.

The primary enabler for SHP development in Romania is the 
significant undeveloped potential SHP capacity remaining 
in the country.
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KEY FACTS
Population 146,493,388 (2020).1

Area 17,125,191 km2 2

Topography The topography of Russia includes broad plains with low hills found west of the Urals, vast conife-
rous forest and tundra in Siberia and uplands and mountains along the southern border regions. 
The highest point in Russia is Mount Elbrus (5,642 metres), which is also the highest point in Europe. 
The lowest locations are found near the shores of the Caspian Sea.3

Climate The climate of Russia varies considerably owing to its extensive territory. The climate is humid con-
tinental climate in much of the European Plain area in the western part of Russia, subarctic in the 
Siberia region to the centre-north and tundra in the polar north. Winters vary from cool along the 
Black Sea coast to frigid in Siberia; summers vary from warm in the steppes to cool along the Arctic 
coast. The average temperature in January is -26.7 °C, varying from 0 °C in the North Caucasus to -50 
°C in the Republic of Yakutia. The average temperature in July is 14.8 °C, but it can be as low as 1 °C 
in the northern coastal areas of Siberia and reach 25 °C in the Caspian region.4

Climate Change Being one of the largest producers of fossil fuels in the world, Russia accounts for nearly 5 per cent 
of global CO2 emissions. The recent increase in the mean annual temperature is approximately 2.5 
times higher in Russia than the worldwide average. In the period 1976–2016, temperatures on aver-
age increased by 0.45 °C every 10 years, with the greatest rates of increase (0.72–0.77 °C) observed 
in Siberia in the spring and fall. This temperature increase is associated with serious environmental 
hazards, such as the thawing of permafrost, increase in the frequency of wildfires, peatland fires, 
flash floods, coastal flooding and increased soil erosion.5 

Rain Pattern The majority of the territory of Russia has little exposure to ocean influences. Most of the country 
receives low to moderate amounts of precipitation. The average annual precipitation in the country 
is 423 mm. Precipitation is highest in July (64.3 mm) and lowest in February (15.8 mm).4 Most pre-
cipitation falls in the north-west, with amounts decreasing from north-west to south-east across 
European Russia.

Hydrology There are over 2.5 million rivers, more than 2.7 million lakes and hundreds of thousands of wet-
lands on the territory of the Russian Federation. The total volume of static freshwater resources is 
estimated at 88,900 km3, with a significant proportion represented by underground water. Russia 
possesses approximately 20 per cent of the world’s freshwater resources, but this water is rather 
unevenly distributed within the territory. Approximately 90 per cent of the river flow volume in the 
country belongs to the Arctic basin. Thus, the central and southern regions of European Russia, 
where 80 per cent of the country’s population and industry are concentrated, have only 10 per cent 
of freshwater resources.6

ELECTRICITY SECTOR OVERVIEW
Russia is one of the top producers and consumers of electric 
power in the world.7 The Russian Federation Energy Strate-
gy for the period up to 2035 assumes further increases of 
electric power consumption, particularly in the regions with 
accelerating economic development including the Russian 
Far East, the Russian North, Siberia and the Caspian region.8 
Russia has rich gas, oil and coal reserves, therefore, thermal 
power plants contribute the largest share of electricity gen-
eration, but nuclear power and hydropower also provide a 
significant contribution.

The United Energy System (UES) Group of Russia provides 
most of the country’s electricity and exports power to neigh-
bouring countries over the UES network. UES is the largest 
centrally controlled electric power system in the world, 
composed of 880 power plants of over 5 MW.10 The UES of 
Russia works in parallel with the UES of Azerbaijan, Belarus, 
Georgia, Kazakhstan, Latvia, Lithuania, Mongolia, Ukraine 
and Estonia on the basis of bilateral agreements.9,10 The Rus-
sian Federation is working together with other members of 
the Eurasian Economic Union towards the establishment of 
a joint energy market and transition to a coordinated energy 
policy.
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As of 1 January 2021, the total installed capacity of UES pow-
er plants was 245,313 MW. Thermal power plants made up 
nearly 67 per cent of this total, hydropower 20 per cent, nu-
clear power 12 per cent and wind and solar power combined 
approximately 1 per cent (Figure 1).11

Figure 1. Installed Electricity Capacity by Source in Russia 
in 2021 (MW)
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Hydropower plants are one of the key components of the 
UES, providing over 90 per cent of the regulated power ca-
pacity reserve.11 The federal hydropower generation com-
pany, PJSC RusHydro, owns the majority of the hydropower 
plants in the country. As of 31 December 2020, the Govern-
ment of the Russian Federation owned approximately 62 per 
cent of the RusHydro share capital.12

Total net electricity generation in 2020 was 1,047 TWh, of 
which thermal power including industrial power plants pro-
vided 59 per cent, nuclear power plants 21 per cent, hydro-
power plants 20 per cent, and solar and wind power plants 
combined less than 1 per cent (Figure 2).9 

Figure 2. Annual Electricity Generation by Source in Russia 
in 2020 (GWh)
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Total electricity consumption in 2020 was 1,033 TWh. Rela-
tive to 2019, electricity generation decreased by 3 per cent, 
while consumption decreased by approximately 2 per cent.9 
The decrease in generation and consumption was partially a 
result of cuts in oil output as part of the OPEC+ (Organization 
of the Petroleum Exporting Countries and allies) agreement 
of 2020, reducing power demand by oil pipelines, and par-
tially due to an overall decrease in economic activity caused 
by COVID-19. The latter is expected to continue to impact 
electricity demand and production in Russia beyond 2021.

The power distribution is performed over more than 10,700 
electric transmission lines of 110–1,150 kV and controlled by 
7 major regional Joint Energy Systems spread across the 85 
federal subjects of Russia. PJSC Rosseti is the main opera-
tor of energy grids in Russia. The company maintains 2.37 

million kilometres of power transmission lines and 517,000 
substations with transformer capacity of more than 802 GW 
(2019). The controlling shareholder of the company is the 
Federal Agency for State Property Management of the Rus-
sian Federation, which owns 88 per cent of the share capi-
tal.13 The UES Federal Grid Company (FGC UES), a subsidiary 
of PJSC Rosseti, acts as the operator and manager of the 
Unified National Electric Grid (UNEG) of Russia, including 
the high-voltage transmission lines.14 The FGC UES is respon-
sible for transmission of power over the electrical grids and 
provision of technological connections to the electrical grid 
for electricity consumers, generating power plants and the 
transmission facilities of other owners. These activities are 
both natural monopolies and therefore regulated by the 
state. 

The electrification rate in Russia is 100 per cent.15 The coun-
try was ranked seventh in the world by availability of elec-
tricity by the World Bank in 2019 and scored eighth out of 
eight in power supply reliability and transparency of tariffs.16 
However, several structural problems with providing ener-
gy to consumers still exist. For example, many settlements 
located in sparsely populated areas such as the Russian 
North, Siberia and Far East are not connected to UNEG.17 
These regions rely on the local power generation facilities 
and imported fuel for power plants. Yakutia is a typical ex-
ample of such a region; the local company, PJSC SakhaEner-
go, supplies electric power to an area of approximately 2.4 
million km2 occupied by a population of about 105,000, 
mostly by means of 136 autonomous diesel power plants.18 
As a consequence of the collapse of the Soviet Union ener-
gy management system, some minor grids in remote areas 
have no registered owner at all; the Government is currently 
discussing returning these to state ownership.

There are several regions in the country classified by the 
Russian Federation Energy Ministry as being at high risk of 
electric power supply interruption, including Dagestan, Ir-
kutsk oblast’ and others. These risks arise mostly due to an 
insufficient local power infrastructure. The Energy Ministry 
is implementing plans for mitigating such risks.19 As such, 
modernization of existing generation capacities and imple-
mentation of new generating technologies, including an ac-
celerated development of renewable energy capacities, are 
key strategic objectives for the Russian electricity industry. 

Federal Law on the Electric Power Energy Industry No. 196-
FZ was updated in 2016 by the inclusion of enhanced re-
quirements for the reliability and safety of the electric pow-
er facilities and distribution systems.20 Russian electricity 
consumption is expected to increase by 1.1 per cent per year 
on average in 2020–2026.21 

The Russian electricity market consists of wholesale and 
retail markets. Liberalization reform plans for the Russian 
electricity market assume a future transition to a fully 
non-regulated electric power market. However, liberaliza-
tion currently applies only to the wholesale sector, where 
most of the electricity is now traded at non-regulated mar-
ket prices. Public tariffs are likely to remain state-regulated 
for the foreseeable future. For electricity price control, the 
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country is split into two market price zones (European Rus-
sia–Ural zone and Siberia) as well as the non-price zones 
(Kaliningrad oblast’, Far East, Arkhangelsk oblast’ and the 
Komi Republic) (Figure 3). The reason for such division is 
a limited capacity of interconnection between these zones 
within UNEG and different structures of the production ca-
pacity, e.g., predominance of relatively cheap hydropower 
in Siberia.22 The State regulates electricity prices in the non-
price zones because electricity supply is totally isolated 
from UES in those areas. 

Figure 3. Electricity Market Price Zones in the Russian 
Federation

Source: Association NP Market Council (2020)23

The responsibility for setting regulated tariffs for electricity 
and capacity supplied to the residential consumers as well 
as tariffs for the electricity supply in the non-price zones 
lies with the Federal Anti-Monopoly Service (FAS).24 FAS also 
regulates the tariffs for renewable energy, e.g., in the case of 
electric power purchased for compensating the grid losses. 

The average electricity tariff for the end consumer in the 
retail market steadily increased over the past years. Average 
tariffs for the period 2007–2019 are displayed in Figure 4. 

Figure 4. Average Electricity Tariff for Residential 
Consumers in Russia in 2007–2019 (USD/kWh)
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Note: The decrease in USD/kWh tariffs between 2013 and 2015 reflects 
fluctuations in the USD/RUB exchange rate.

SMALL HYDROPOWER SECTOR 
OVERVIEW
The current regulatory definition of small hydropower (SHP) 
in Russia is hydropower plants with an installed capacity of 
up to 30 MW with a turbine wheel diameter of up to 3 me-
tres.22,26 The current chapter primarily considers data on SHP 
plants with an installed capacity up to 10 MW, but informa-
tion on SHP up to 30 MW is also referenced. Additionally, it 
must be noted that strategic planning documents and state 
support schemes in Russia classify hydropower plants into 
two major groups: up to 25 MW and over 25 MW.8,21 However, 
the 25 MW threshold is not the regulatory SHP definition, 
but rather a definition used for strategic planning purposes 
and promotion of renewable energy. 

As of 2021, the installed capacity of SHP up to 10 MW was 
168.4 MW and of SHP up to 30 MW it was 852.9 MW. The tech-
nically feasible potential for SHP up to 30 MW is estimated 
to be 825,844.6 MW, indicating that only approximately 0.1 
per cent has been developed.27,28,29,30,31,32,33 

The number of SHP plants operating in Russia published 
in Russian sources varies from 60–70 to 200–300, with the 
higher values found in the earlier reports. To clarify this 
discrepancy, an array of information about SHP plants in 
Russia was summarized in the World Small Hydropower 
Development Report (WSHPDR) 2019, concluding that the 
actual number of operational SHP plants with installed ca-
pacity below 10 MW was just over a hundred.34 For the cur-
rent edition, the overview of SHP plants has been updated 
using data utilized in the WSHPDR 2019 and various recent 
publications (Table 1). Most of the currently operating SHP 
plants are located in the Republic of Karelia and the North 
Caucasus region. The total number of operating SHP plants 
with installed capacity up to 30 MW has decreased from 141 
(WSHPDR 2019) to 118 due to the identification of SHP plants 
taken out of operation.

Table 1. Installed and Potential Small Hydropower Capacity 
in Russia by Region
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1 North-  
Western 121,222.2 33,377.8  19,755.6 18 27.9 0.1 11 267.3 0.8 29 295.2 0.9

2 Central 18,688.9 6,466.7   3,488.9 19 30.1 0.5 2 57.8 0.9 21 87.9 1.4

3 Southern 100,444.4 30,666.7  17,111.1 5 11.6 0 1 21.6 0.1 6 33.2 0.1

4 North Cauca-
sus 35,111.1 10,666.7   5,555.6 24 70.2 0.7 11 215.1 2 35 285.2 2.7

5 Volga 300,000.0 93,555.6  51,400.0 10 6.6 0 4 79.6 0.1 14 86.2 0.1

6 Ural 77,777.8 25,333.3  14,000.0 2 9.4 0 0 0 0 2 9.4 0

7 Siberian 966,800.0 301,777.8 166,222.2 5 7.1 0 0 0 0 5 7.1 0

8 Far Eastern 1,003,777.8 324,000.0 178,000.0 4 5.6 0 2 43.2 0 6 48.8 0

Total 2,623,822.2 825,844.6 455,533.4 87 168.5 0.0 31 684.6 0.1 118 853.0 0.1

Source: Nefedova, L.,27 Kiselyova, S.,28 MSU and JIHT,29 Hydropower Museum,30 MNTO INSET,31 RusHydro,32 Nord Hydro,33 WSHPDR 201934  

Changes in SHP installed and potential capacity relative to 
the WSHPDR 2019 are displayed in Figure 5. A decrease in 
SHP capacity of up to 10 MW is partially accounted for by the 
decommissioning and temporary suspension of operations 
in a number of plants (Figure 6). Conversely, the overall in-
crease in SHP installed capacity up to 30 MW is a result of 
the commissioning of additional SHP plants above 10 MW in 
capacity, as SHP plants with capacity between 10 MW and 30 
MW are preferred for economic reasons. The figures cited in 
the current chapter also reflect more accurate data becom-
ing available.

Figure 5. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Russia (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 

N/A
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811.5 
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826.5 

825,845.0 

852.9 

825,845.0 

Source: Nefedova, L.,27 Kiselyova, S.,28 MSU & JIHT,29 Hydropower 
Museum,30 MNTO INSET,31 RusHydro,32 Nord Hydro,33 WSHPDR 2019,34 

WSHPDR 2013,35 WSHPDR 201636

Note: Data for SHP up to 30 MW.

Figure 6. Small Hydropower Installed Capacities in the 
WSHPDR 2016/2019/2022 in Russia (MW)
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WSHPDR 201636

In the Russian Federation, small rivers are defined as rivers 
less than 100 kilometres-long with a watershed area less 
than 2,000 km2 and located within a single geographical 
zone.37 Small rivers are prevalent in the hydrographic net-
work of Russia: the share of small rivers shorter than 100 
kilometres in the total length of the hydrographical network 
is 95 per cent, while their total flow constitutes an average 
of approximately 50 per cent of the total flow of all rivers 
in Russia.38 The technically feasible generation potential of 
the small rivers in Russia is estimated at approximately 372 
GWh per year.39

SHP plants in Russia have a long history. The first hydro-
power plant in the country, with an installed capacity of 0.18 
MW, was constructed in the Altai region in 1882 for power-
ing water pumps at the Zyryanovsky mine. Another unique 
example, the Porogy SHP plant of 1.45 MW, was constructed 
in the Chelyabinsk region in 1910 and remained operational 
until 2017.40 Numerous SHP plants were constructed in the 
1930s, but many were destroyed during the Second World 
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War. The SHP energy sector experienced a quick revival in the 
post-war years, with over 6,600 SHP plants in operation at the 
time.41 Later, the Soviet energy policy was changed in favour 
of large hydropower plants. Thereafter, production of SHP 
equipment was closed and most SHP plants were taken out 
of operation and consequently abandoned. Recent surveys 
suggest that restoration of some of these SHP plants can be 
economically feasible.42 The SHP sector in Russia is currently 
in a stage of revival and many plants have been built or refur-
bished in recent years. A partial list of recently commissioned 
and refurbished SHP plants is provided in Table 2.

Table 2. List of Selected Operational Small Hydropower 
Plants in Russia 

Name Location
Ca-

pacity 
(MW)

Head Plant 
type Operator Launch 

year

Verhnebal-
karskaya

Cherek 
Balkarskiy 10.00 125.0

Run-
of-riv-

er 

AO RusHy-
dro 2020

Ust-
Dzhegutin-
skaya

Kuban 
River 5.60 31.0 Reser-

voir
AO RusHy-

dro 2020

Barsuchkov-
skaya

Barsuc-
hkovskiy 
discharge 

canal 

5.25 12.7 Reser-
voir 

PAO RusHy-
dro 2020

Maikopskaya 
Malaya GES Belaya 0.40 N/A Reser-

voir

OAO Ady-
genergos-

troy

1999/
2020

Malaya 
Krasnopoly-
anskaya

Beshenka 1.50 230.0
Run-

of-riv-
er

OOO Lu-
koil-ecoen-

ergo

1947/
2005/
2020

SHP on 
Toolailyg 
river

Mouth 
of Barlyk 

river 
0.05 N/A

Run-
of-riv-

er

? (Commu-
nity SHP) 2019

Bol’shoi 
Zelenсhuk

Bolshoi 
Zelenсhuk 1.26 9.0 Reser-

voir
AO RusHy-

dro 2018

Uchkulan-
skaya

Uchkulan 
river 1.00 N/A

Run-
of-riv-

er
ZAO Foton

1937/
1987/
2018

Enashimin-
skaya Enashimo 5.00 59.5

Run-
of-riv-

er

OOO 
Enashim-
skaya GES 
(AO Yuz-

huralzoloto 
grupps 

companiy)

1961/
2016

Kokadoi-
skaya

Argun 
river 1.30 N/A Reser-

voir

GUP Chech-
enskaya 

Generiruy-
ushchaya 

Kompaniya

2015

Lykovskaya Zusha 
river 0.76 N/A Reser-

voir
OOO Lyko-
vskaya GES

1953/
2015

Kalliokoski Tohmajoki 
river 0.98 9.3 Reser-

voir
AO Nord 
Hydro 2014

Name Location
Ca-

pacity 
(MW)

Head Plant 
type Operator Launch 

year

Tomskaya

Cleaned 
waste-
water 

discharge 
duct

1.00 N/A
Run-

of-riv-
er

OOO 
Tomskaya 
generiruy-
uschaya 

kompanya

2014

Novokara-
chayevskaya 

Kuban’ 
river 1.26 N/A Reser-

voir ZAO Foton 2013

Ryymakoski Tohmajoki 
river 0.63 9.2 Reser-

voir
AO Nord 
Hydro

1937/
2013

Ulyanovska-
ya MGES-2

Uly-
anovskiy 
purified 
waste-
water 

discharge 
duct

0.32 35.0
Run-

of-riv-
er

MUP Uly-
anovskvo-
dokanal

2011

Mukholskaya Cherek 
Balkarskiy 0.90 28.5 Reser-

voir
AO RusHy-

dro
1962/
2011

Tokmovskaya Moksha 
river 0.32 6.0 Reser-

voir

FBGU Mor-
dovmelio-
vodkhoz

2010

Eshkakon-
skaya Eshkakon 0.60 N/A Reser-

voir

OOO Nizhe-
gorodskiy 
Institute 

of Appled 
Technolo-

gies 

2009

Fasnal’skaya Songuti-
don 6.40 127.0

Run-
of-riv-

er

OAO Turbo-
holod 2009

Source: Nefedova, L.,27 Kiselyova, S.,28 MSU & JIHT,29 Hydropower Museum,30 
MNTO INSET,31 RusHydro,32 Nord Hydro,33 NP Soviet Rynka,43 Tsukanov, V.I.44

Russia possesses a variety of SHP technologies and produces 
equipment for SHP plants.45,46,47,48 Two major SHP developers in 
the country are RusHydro and Nord Hydro. RusHydro’s devel-
opment programme for 2020–2026 includes the construction 
of a number of new SHP plants and the complete renovation 
of several existing ones, particularly in the North Caucasus 
and Southern regions.49 Its targets also include the implemen-
tation of advanced technologies in SHP development, such as 
the use of new construction materials, the utilization of ad-
vanced electro-mechanical equipment for the remote mon-
itoring of plant performance, the use of prefabricated con-
tainer-type power generation units with an installed capacity 
below 5 MW, the installation of SHP plants of below 5 MW 
capacity on existing technological hydro-engineering systems 
and hybrid design of small power plants combining SHP with 
solar and/or wind generation facilities, among others.

Nord Hydro is currently planning the reconstruction of 37 SHP 
plants and the construction of 10 new SHP plants on company 
property. Furthermore, their strategic plan for the period up 
to 2025 includes the construction of SHP plants in 21 regions 
of Russia.50 Nord Hydro is supported by the Russian Direct 
Investment Fund (RDIF) in developing SHP plants in the Re-
public of Karelia.51,52 RDIF co-invested jointly with the Eurasian 
Development Bank (EDB) and the International Investment 
Bank (IIB) in the development of the Beloporozhskaya-1 and 
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Beloporozhskaya-2 SHP plants, with an installed capacity of 
24.9 MW each.53

Russian Federation Government Resolution No. 861-r from 
28 May 2013 established installed capacity targets for SHP 
development in 2013–2020.54 These targets were later re-
vised towards a noticeable reduction of the total planned 
capacity, while their implementation was extended to 2024 
(Figure 7).55,56 However, these SHP development targets had 
not been met as of 2021.

Figure 7. Targets for Development of Small Hydropower in 
the Russian Federation in 2014–2024 (MW)
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Note: The comparison is between the 2013, 2017 and 2020 revisions of 
the legislation on SHP targets; targets use the up to 25 MW definition of 
SHP.

The current state and corporate development plans and 
programmes in the Russian Federation include the construc-
tion and major renovation of approximately 40 SHP plants 
in 2020–2026. Examples of several ongoing projects are pro-
vided in Table 3. 

Table 3. List of Selected Ongoing Small Hydropower 
Projects in the Russian Federation

Name Loca-
tion

Ca-
pac-
ity 

(MW)

Head Plant 
type

Devel-
oper

Planned 
launch 

year

Devel-
op-

ment 
stage

Dzaudz 
hikauss-
kaya

Terek 
river 8.2 27

Run-
of-riv-

er

PAO 
RusHy-

dro
2025

Recon-
struc-
tion

Sengile-
yev- 
skaya

Nevin-
nom-
ysskiy 
сanal

18 45.5 Reser-
voir

PAO 
RusHy-

dro
2025

Recon-
struc-
tion

Psygan- 
su

Psygan-
su river 

3.7/
19.1 284

Run-
of-riv-

er

PAO 
RusHy-

dro
2024 Design 

stage

Kuban- 
skaya  
GAES

Bolshoy 
Stav-

ropols-
kiy canal

19.4 24 Reser-
voir

PAO 
RusHy-

dro
2025

Recon-
struc-
tion

Name Loca-
tion

Ca-
pac-
ity 

(MW)

Head Plant 
type

Devel-
oper

Planned 
launch 

year

Devel-
op-

ment 
stage

Gizeldon-
skaya

Gizeldon 
river 26.4 289

Run-
of-riv-

er

PAO 
RusHy-

dro
2025

Recon-
struc-
tion

Source: Ministry of Energy,21 RusHydro,49 Nord Hydro50

There are thousands of potential SHP sites in Russia, there-
fore, it is practically impossible to list them all, given the 
scale of the country. Table 4 provides several examples of 
potential SHP sites. An extended list of selected potential 
SHP sites in Russia, as well as SHP projects under way in the 
country, is made available in the Global SHP database.

Table 4. List of selected Potential Small Hydropower sites 
in the Russian Federation

Name Location
Potential 
capacity 

(MW)
Head Type of 

site

Dargavskaya Gizeldon 
River 2.8 130.0 New

Donguz-Orun-
kel Baksan River 3.5 436.0 New

Yaglanporozhs-
kaya

Chirka-Kem 
River 13.6 17.4 New

Kurminskaya Karakoisu 
River 15.0 32.2 New

Zhelezno- 
porogskaya

Chirka-Kem 
River 16.0 16.5 New

Source: Tsukanov, V.I.,44 Government of the Republic of Karelia,57 
Government of the Republic of Chechnya,58 Cleandex,59 AO SO EES ODU 
Yuga60 Kuvalkin et al.61

RENEWABLE ENERGY POLICY
The Government of the Russian Federation has recognized 
climate change as a major problem, ratifying the Paris 
Agreement in 2019, and has introduced plans for minimizing 
the climate change impacts.62

Renewable energy policy in Russia is set by the Government 
and considers accelerated development of renewable en-
ergy sources (RES) as an important factor of the economic 
modernization of the country.56 The main focus of RES devel-
opment in Russia are wind and solar power, with a compar-
atively minor role allocated to SHP.

The use of RES, including SHP, is considered in Russia as part 
of the broader concept of energy efficiency. In 2020, the Gov-
ernment approved an updated federal policy for increasing 
energy efficiency in the electric power industry through RES 
for the period up to 2035. The policy has set a target of 4.5 
per cent for the share of RES in the total electric power gen-
eration by 2024.56 This target is established for the State, but 
is not legally binding for electric power producers and no 
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fines are imposed for failing to meet this target or other 
similar targets. 

An intensive utilization of RES in Russia would provide sev-
eral important benefits, including:

• Electric power supply for isolated consumers, i.e., 
those who do not have access to the centralized elec-
tric power distribution grids;

• Reduction of liquid fuel shipments to remote north-
ern areas of Russia, including the Arctic region (e.g., 
replacing local diesel generation with RES);

• Increased reliability of the electric power supply in ar-
eas with centralized electric power distribution grids, 
particularly those experiencing electricity shortages; 

• Reduction of air pollution caused by thermal power 
plants fuelled by coal or oil.

The Russian Federation joined the International Agency 
for Renewable Energy (IRENA) on 22 July 2015.63 This mem-
bership allows Russia to participate in the development of 
international renewable energy standards and adopt best 
practices and advanced technologies.

SHP development and operation in Russia are regulated by 
the Federal Laws covering any hydropower plants, including 
federal laws “On the Electrical Power Energy Industry”, “On 
Technical Regulation” and “On the Safety of the Fuel-Energy 
Complex Facilities”, as well as by the laws and regulations 
regarding other RE, including the federal law “On Energy 
Conservation, Energy Efficiency, and Changes in Several Leg-
islative Acts of the Russian Federation”. 20,64,65,66 

The Parliament of the Russian Federation approved amend-
ments to the Federal Law on the Electrical Power Energy In-
dustry in 2011, which created new opportunities to use the 
capacity market mechanism to encourage RES growth on 
the wholesale market and imposed priority energy purchase 
on the retail market by grid companies in volumes neces-
sary to compensate for energy losses.20 This approach was 
further developed in 2013, when the Government introduced 
a new capacity-based scheme for supporting renewable 
energy facilities, including SHP plants.67,68 This scheme pro-
vides for the financial viability of RES investment projects 
by concluding an agreement for the sale/purchase (supply) 
of capacity between RES developers and wholesale market 
consumers. It ensures the purchase of installed capacity 
of approved renewable energy installations at a regulated 
price for 15 years.

RES investment projects are selected for the capacity-based 
scheme annually on a competitive basis within the limit of 
total RES installed capacity approved by the authorities 
each year. To officially quality as an RES facility under the 
scheme, an investment project must comply with various 
qualifying criteria, including:

• The project is developed in one of the price zones of 
the wholesale market (i.e., projects in the non-price 
zones do not qualify for the scheme);

• The project’s installed capacity is equal to or exceed-
ing 5 MW but less than 25 MW;

• The project does not exceed the maximum cost estab-
lished by the Government for this project;

• The project is commissioned within the agreed dead-
line, etc.

Recognition of a completed RES project as a qualified gen-
erating facility is carried out by the Market Council upon 
the owner’s application.68 The prices of installed capacity 
supplied by the qualified facilities under the agreement for 
the sale/purchase (supply) of capacity are determined by 
the commercial operator of the wholesale market for each 
generating facility specified in such agreements according 
to the methodology set by the Government. The feed-in tar-
iffs (FITs) for electricity supplied to the wholesale market 
are calculated individually for each qualified facility based 
on the total investment project cost approved in the agree-
ment. This approach ensures the return of investments into 
the qualified facilities over 15 years.67

The capacity-based approach differs from the support 
mechanisms in other countries, where RES are promoted 
based on the purchase of the electricity output (MWh) at 
a guaranteed FIT. The electricity output-based approach 
proved to be impractical in Russia due to existing regulatory 
and technical obstacles.

Amendments to the Federal Law “On Electrical Power Energy 
Industry” focused on micro-generation took effect in 2019. 
The amended law formalized the definition and criteria of a 
micro-generation facility based on RES and created a legal 
foundation for the development of this sector. It allows the 
sale of excess electricity produced through micro-genera-
tion and thus reduces the payoff period of micro-generation 
facilities, making them more appealing to investors. Addi-
tionally, relevant amendments made to the Tax Code sus-
pended taxes on the revenue of individuals selling electric 
power until 2029.20,69

While there is no legislation specifically targeting or pro-
moting SHP development, SHP projects in Russia must 
comply with a range of National Standards applicable to all 
hydropower plants regarding their development and safe-
ty. There are two National Standards, GOST R-51238-98 and 
GOST R-56125-2014, specifically pertaining to SHP plants, 
regulating some technical aspects of SHP development and 
applicable terminology.22,26,70

SHP plants with an installed capacity of below 25 MW that 
participate in the retail electric power market can also ben-
efit from:

• Subsidies of the grid connection costs;
• Obligation of the grid companies to compensate for 

electricity losses on their network by priority purchas-
es of electricity produced from RES;

• FITs that ensure a certain return on the investment 
(currently at 14 per cent);

• Obligation of grid companies to buy renewable ener-
gy despite the difference in tariffs (renewable energy 
tariffs are now 3.5 times higher than those for conven-
tional energy generators).
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COST OF SMALL HYDRPOWER 
DEVELOPMENT
SHP project costs in Russia vary depending on the design, 
equipment prices and construction costs. A few examples of 
SHP project costs are provided in Table 5.

Table 5. Costs of Small Hydropower Projects in Russia

Name Loca-
tion

Ca-
pac-
ity 

(MW)

Head

Devel-
opment 

stage as of 
1 January 

2021

Devel-
oper

Estimat-
ed cost 
per kW 
in RUB 
(USD)

Sego-
zyorskaya

Segezha 
River 8.1 N/A Design En+ 

group
176,000 
(3,000)

Be-
loporozhs-
kaya -1

Kem 
River 24.9 13.1 Operating 

since 2020

AO 
Nord 
Hydro

174,000 
(2,600)

Be-
loporozhs-
kaya -2

Kem 
River 24.9 13.1

Construc-
tion com-

pleted 

AO 
Nord 
Hydro

174,000 
(2,600)

Bolshoi 
Zelenсhuk

Bolshoi 
Zelen- 
сhuk 
River

9.0 9.0 Operating 
since 2018

PAO 
RusHy-

dro

165,000 
(2,800)

Krasno-
gorskaya -1

Kuban 
River 24.9 24.9

Construc-
tion started 

in 2019

PAO 
RusHy-

dro

164,000 
(2,600)

Barsuch-
kovskaya

Bolshoy 
Stav-
ropol 
Canal

5.3 12.7 Operating 
since 2020

PAO 
RusHy-

dro

155,000 
(2,400)

Source: RusHydro,49,71,72,73 Nord Hydro,50 RDIF,51,52 EDB53

The average cost of SHP projects qualified for state sup-
port in 2021–2024 as an RES is estimated at 193,465 RUB/
kW (2,600.22 USD/kW), while being limited to a maximum of 
194,640 RUB/kW (2,616.01 USD/kW).74 The average cost of a 
project includes both capital expenditures and the average 
annual cost of operation. For the period up to 2024, there is 
a regulatory limit of 146,000 RUB/kW (1,962.28 USD/kW) on 
capital expenditures for construction of SHP plants officially 
qualified to operate in the retail markets as RES.56

The structure of SHP project costs varies, but the biggest 
share is usually represented by the project construction 
cost (including equipment and materials). For example, of 
the total funds spent on the Beloporozhskaya-1 SHP plant, 
5 per cent was allocated for the design, 72 per cent for the 
construction, 4 per cent for other investment costs includ-
ing land allocation, grid connection, etc. and the rest went 
towards various bank loan expenses.75

FINANCIAL MECHANISMS FOR SMALL 
HYDROPOWER PROJECTS

The main guarantee for RES investors is provided under the 
Federal Energy Efficiency Law regarding the determination 
of the special tariffs for energy efficiency investments, in-

cluding RES projects.66 Entities investing in energy efficiency 
improvements can keep the financial benefits resulting from 
these investments for a period of at least five years follow-
ing the regulatory period during which these investments 
were implemented.

The federal law “On Electric Power Energy Industry” provides 
several mechanisms for supporting the development of RES 
in Russia.20 By signing an agreement for the sale/purchase 
(supply) of capacity, investors commit to constructing a spe-
cific type of a generating facility, of a specific capacity and 
at a specific location. They also guarantee the availability of 
the respective installed capacity for electricity production. 
In return, investors are remunerated at regulated tariffs. 
Special state auctions are held each year selecting RES in-
vestment projects (wind power, solar power and SHP) under 
this scheme. As a result of eight competitive selections of 
investment projects for the construction of RES generating 
facilities, which took place from 2013 to 2020, only 11 appli-
cations for the construction of SHP plants were selected, 
with a total capacity of 168.07 MW. 

There is a variety of possibilities for accessing financial sup-
port for SHP projects. Generally speaking, responsibility for 
developing SHP in Russia is divided between regional and 
municipal authorities and private investors. Regional au-
thorities interested in the development of SHP are capable 
of financing studies of hydropower potential in the region, 
but further implementation usually depends on private in-
vestors.

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
Changes in river flows are the most important climate 
change factor for hydropower. Changes in the global hydro-
logical cycle have already taken place and will become more 
apparent in the next few decades.

Researchers from the Laboratory of Global Energy Prob-
lems of the MEI National Research University, supported 
by the Russian Fund for Fundamental Research, calculated 
changes in the climatic characteristics determining renew-
able energy potential, including the volume of river runoff. 
These studies have shown that the observed and expected 
climate change across most of the territory of the Russian 
Federation is likely to be beneficial to the main RES, includ-
ing renewable hydropower.76 However, heavier precipitation 
can lead to the failure of hydropower generating units, in-
creased sedimentation in the reservoirs (consequently re-
ducing the useful life of hydropower plants) and increased 
risk of dam erosion and catastrophic floods.

The average increase in the hydropower output in Russia is 
projected at 3–4 per cent by the middle of the 21st century, 
in comparison with the beginning of the century. However, 
this trend would not be observed in the southern mountain-
ous areas of Russia. Climate change is expected to cause an 
initial increase in the water resources in this region due to 
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melting mountain glaciers, followed by a reduction of water 
resources available for hydropower production.77

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT 
The main barrier to the development of RES projects in Rus-
sia, including SHP, is the availability of vast fossil fuel re-
sources and the importance of the gas, oil, coal and nuclear 
industries to the country’s economy. Other significant barri-
ers in developing SHP projects in Russia include:

• Lack of state-supported programmes for SHP devel-
opment;

• Insufficient quotas for SHP projects included in the 
mechanisms stimulating RES development after 2024;

• Excessive regulatory requirements for SHP projects 
(e.g., mostly the same as for large hydropower plants);

• Lengthy procedures for land allocation and approval 
for projects, which can sometime last many years;

• Excessive requirements for the provision of grid con-
nection in the case of projects implemented by re-
gional grid companies; 

• Shortage of up-to-date scientific data on the regional 
SHP development potential;

• Lack of standard technical and methodological reg-
ulations, information technologies and software re-
quired for designing, constructing and operating RES 
generation plants;

• Lack of specialist training and skilled professionals at 
the regional level;

• Insufficient state support for the development of SHP 
technologies;

• Natural and environmental constraints, including sea-
sonal factors (in particular, frosts and floods), loca-
tions in environmentally sensitive areas and others.

Russian investors are reluctant to finance SHP projects due 
to the long-term period of recoupment for such invest-
ments. Consequently, there are many cases where ongoing 
construction of SHP plants has been put on hold.

At the same time, several policies supporting SHP develop-
ment exist in Russia, including the following:

• State support for electric power plants with installed 
capacity of between 5 MW and 25 MW that officially 
qualify as RES, including SHP plants. This threshold 
is expected to increase to 50 MW in order to expand 
financial support to a wider range of RES projects;

• A support scheme for the sale of renewable energy 
generating capacities to the wholesale and retail mar-
kets at the prices and in accordance with the level de-
fined by the Government. The main purpose of such 
support schemes is to create economic incentives for 
developing the production of main and auxiliary gen-
erating equipment used in the production of electric 
energy using RES;

• Compensation at the regional level for transmission 
grid operators for power losses in their grids equal to 

the amount of electricity generated by the connected 
RES facilities;

More generally, enabling factors for SHP development in 
Russia also include the following:

• Only a small fraction of the potential SHP capacity of 
the country is actively utilized at the present, with po-
tential locations including an abundance of formerly 
operational SHP sites and non-powered hydraulic in-
frastructure; 

• Extensive historical experience with SHP development 
and existing technical capacity and expertise in this 
sector on the national level, including established 
technical standards;
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Slovakia
International Center on Small Hydropower (ICSHP)

KEY FACTS
Population 5,458,827 (2020)1

Area 49,035 km2 2

Topography The terrain of Slovakia is predominately mountainous with some lowlands in the south. The Car-
pathian Mountains occupy the majority of the country, sweeping from east to west. The highest 
elevations are found in the High Tatra and Low Tatra subranges in the central region. The highest 
point, Gerlachovský Peak, at 2,655 metres, is located in the High Tatra Mountains close to the border 
of Poland. Along the southern border with Hungary are the Little Atfold lowlands in the south-west 
and the Eastern Slovakian Lowland in the south-east, which make up part of the Inner Carpathian 
Depressions.2

Climate Slovakia has a moderate continental climate, with some variations between regions. The northern, 
mountainous region is colder with snow remaining on the summits of the highest peaks into the 
summer. In the southern regions where most of the population resides, there are four distinct sea-
sons. The average temperature in July is approximately 20 °C and in January temperatures can reach 
close to –5 °C.2

Climate Change Over the last century, average air temperatures in Slovakia have increased significantly, by 2 °C 
along with some less significant increases in precipitation. By 2100, average temperatures are ex-
pected to increase by an additional 1.5–4.7 °C throughout the whole country. Average precipitation is 
expected to increase in the northern regions, especially in the winters and decrease in the southern 
regions, especially in the summers.3

Rain Pattern Annual rainfall varies between regions. The northern regions experience the most precipitation, with 
an average of 1,100 mm per year with some places surpassing 2,000 mm per year. In the southern 
regions, annual precipitation is approximately 570 mm. Precipitation is experienced throughout 
the year with a slight increase during the summer months and a slight decrease during the winter 
months. During winters, precipitation is usually in the form of snow.2

Hydrology The rugged terrain of Slovakia is home of many rivers and mountain lakes. Many of the rivers flow 
southwards into the Danube, the country’s most important river. The river separates into other 
channels as it flows south-westwards while its main channel continues on to form the border with 
Hungary. The Little Danube, one of the channels, branches east and then south-east to meet the 
Váh and Nitra Rivers. Other major rivers that flow into the Danube and its channels are Hron and 
Ipel. Many of the main rivers in the eastern region of the country, such as the Hornád, the Bodrog 
and the Torysa, flow southwards into Hungary. The Poprad, also in the east, is the only sizable river 
that flows northwards, into Poland. River flows tend to be strongest during early spring and lowest 
at the end of summer.2

ELECTRICITY SECTOR OVERVIEW
In 2020, the total installed capacity in Slovakia was 7,716 
MW, of which over 44 per cent was with renewable energy 
sources. Hydropower accounted for 2,544 MW (33 per cent), 
nuclear power for 1,940 MW (25 per cent), natural gas for 
1,152 MW (15 per cent), mixed fuels for 621 MW (8 per cent), 
solar power for 531 MW (7 per cent), biomass/biofuel for 328 
MW (4 per cent), coal/lignite for 309 MW (4 per cent), oil for 
257 MW (3 per cent) and the remaining 1 per cent was split 
between other non-renewable sources for 19 MW and oth-
er renewable sources for 15 MW (Figure 1).4 Total installed 
capacity has been gradually decreasing in the past decade, 
due to the elimination of much of the coal and lignite ca-

pacities. In 2019, the Government announced that coal and 
lignite would be completely phased out by 2023.5 To com-
pensate for the closures, the nuclear plant at Mochovce is 
currently undergoing expansion.6 

In 2020, the total electricity generation in Slovakia was 
29,010 GWh, of which, 25 per cent was with renewable ener-
gy sources. Nuclear power generated the majority, at 15,444 
GWh (53 per cent), hydropower 4,871 GWh (17 per cent), nat-
ural gas generated approximately 3,782 GWh (13 per cent), 
other fossil fuels, including coal, oil and mixed fuels, 2,469 
GWh (9 per cent), other renewable sources, including solar 
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power, biomass and wind power, 2,334 GWh (8 per cent) and 
other non-renewable sources 110 GWh (0.3 per cent) (Fig-
ure 2). Slovakia has been a net importer of electricity since 
2007 and in 2020, net imports were 318 GWh, much lower 
than previous years.7 Total imports amounted to 13,288 
GWh, mostly from the Czech Republic and Poland, and to-
tal exports amounted to 12,970 GWh, mostly to Hungary and 
Ukraine. Total domestic electricity consumption was 29,328 
GWh.4 The electrification rate of Slovakia is 100 per cent.

Figure 1. Installed Electricity Capacity by Source in Slovakia 
in 2020 (MW)
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Figure 2. Annual Electricity Generation by Source in 
Slovakia in 2020 (GWh)
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The electricity sector in Slovakia began restructuring in 
2000 and completed its liberalization process in 2006, when 
Italian company, Enel closed its purchase of 66 per cent of 
the previously state-owned electricity supplier, Slovenské 
elektrárne (SE) with the remaining shares kept by the state.6 
Since then, other private companies have been able to pro-
duce and sell electricity, however, SE still represents the 
largest market shares. In 2020, SE owned and operated over 
53 per cent of the country’s installed capacity and generated 
over 65 per cent of the total electricity.8 

There are three regional Distribution System Operators 
(DSO) that are 51 per cent state-owned — Západoslovenská 
energetika, a.s. (Western Slovak Power Utility), Stredoslov-
enská energetika, a.s. (Central Slovak Power Utility) and 
Východoslovenská energetika, a.s. (Eastern Slovak Pow-
er Utility). The entire transmission network is operated by 
state-owned Slovenská elektrizačná prenosová sústava 
(SEPS). The country’s power system is integrated into the 

European Network of Transmission System Operators (ENT-
SO-E). Transmission lines cross national borders with the 
Czech Republic, Hungary and Poland, which facilitates trade 
between the countries. In 2019, an agreement was made 
between SEPS, Západoslovenská energetika and Hungarian 
distribution company, E.ON Észak-dunántúli Áramhálózati, 
to begin the Danube InGrid project that will create a smart 
grid between the two countries with an aim to appropriately 
balance the increase of renewable energy sources with en-
ergy consumption.5

Electricity prices for the final consumer include a network 
fee, a value-added tax (VAT) and the supplier price. The 
Regulatory Office for Network Industries (RONI) is the sec-
tor’s regulatory body and determines the network fees.8 
In 2020, the average price of electricity for medium-sized 
households was 0.1686 EUR/kWh (0.18 USD/kWh), which was 
approximately 20 per cent lower than the European Union 
(EU) average. The average price for non-household consum-
ers was 0.0977 EUR/kWh (0.10 USD/kWh), which was slightly 
above the EU average.9 

SMALL HYDROPOWER SECTOR 
OVERVIEW
Small hydropower (SHP) is defined in Slovakia as plants with 
a capacity of 10 MW or less. Total SHP installed capacity is 
81.6 MW according to the most recent accurate data avail-
able.10 Potential capacity is 145 MW based on planned SHP 
development, indicating that approximately 56 per cent of 
the total potential has been developed.11 Compared to the 
data from the World Small Hydropower Development Report 
(WSHPDR) 2019, installed capacity has remained the same 
while potential capacity has decreased due to an updated 
plan by the Government to develop a total of 145 MW rather 
than the previously planned 241.4 MW (Figure 3).

Figure 3. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Slovakia (MW)
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Slovakia has a long history of SHP, beginning in the late 19th 
century. Many of the earlier plants were originally purposed 
to power individual industrial plants and factories wherein 
some simply used the hydraulic energy produced with wa-
ter wheels while some also produced electricity. Eventually, 
many of the plants were connected to the grid to provide 
electricity to the population by the state-owned SE.15 There 
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are now 217 SHP plants throughout the country ranging from 
less than 100 kW to 10 MW (Table 1).10 Since the privatization 
of the sector, the majority of today’s SHP plants are operat-
ed by small, private companies with the exception of a few 
owned by SE (Table 2).8 

Table 1. Small Hydropower in Slovakia

Capacity Number of 
plants

Installed capaci-
ty [MW]

Generation 
[GWh/year]

< 0.1 MW 118 4.586 19.56

0.1 MW to 1 
MW 78 32.34 124.06

1 MW to 10 
MW 21 44.71 138.18

Total 217 81.636 281.8

Source: Energie 2110

Table 2. List of Selected Existing Small Hydropower Plants 
in Slovakia 

Name Installed capacity 
(MW) Operator Launch year 

Dobšiná III 0.32 SE 2014

Dobšiná II 2.0 SE 1994

Veľké 
Kozmálovce

5.32 SE 1988

Čierny Váh flow 0.76 SE 1982

Tvrdošín 6.10 SE 1979

Bešeňová 4.64 SE 1976

Ružín II 1.80 SE 1974

Krompachy 0.33 SE 1932

Švedlár 0.09 SE 1924

Rakovec 0.50 SE 1913

Source: SE8

In 2011, the Government published the Plan for Hydroener-
gy Power Utilization in Slovakia, which planned for the new 
construction of up to 368 SHP plants totalling 160 MW by 
2030, bringing the total installed capacity of SHP to 241 MW.12 
However, pressure to maintain the ecological sustainability 
of rivers has caused many rivers to gain protection status as 
well as the enforcement of environmental impact assess-
ments (EIA) to be carried out. In recent years, this has led 
to the delay or cancellation of some projects. In some cas-
es, such as the planned Hronský Beňadik project, the coun-
try’s Supreme Court had to put a stop to construction after 
learning that investors did not properly undergo an EIA. Lo-
cal non-governmental organizations (NGOs) have also got 
involved, pushing to cancel all projected planned on the 
Hron River.16 The more recent, Integrated National Energy 
and Climate Plan 2021–2030 published in 2019 still foresees 

further SHP development, but at levels lower than the 2011 
plan. This plan expects that the total installed capacity of 
all types of hydropower will amount to 2,671 MW by 2030, in 
which 145 MW of it would be SHP.11

RENEWABLE ENERGY POLICY
The objectives of the 2014 Energy Policy of Slovakia are to 
ensure an affordable, environmentally sensitive and reliable 
supply of electricity for all consumers. This plan envisaged a 
24 per cent renewable energy share in electricity generation 
by 2020 and 27 per cent by 2030.17 In 2020, the actual share 
of renewable energy electricity generation was 25 per cent, 
slightly surpassing the first milestone. The more recent In-
tegrated National Energy and Climate Plan published in 2019 
focuses on the aim for a low-carbon circular economy by 
2050. Renewable energy objectives include the 27 per cent 
in electricity generation as in the previous plan and a 19.2 
per cent share in final consumption by 2030. More specif-
ically, this plan outlines individual targets of installed ca-
pacity and generation of each renewable energy source. By 
2030, the proposed respective capacity and generation of 
hydropower are 2,671 MW and 5,322 GWh; of solar power are 
1,200 MW and 1,260 GWh, which will be focused to provide 
decentralized power to homes and buildings; of wind power 
are 500 MW and 1,000 GWh and of biomass/biofuel are 400 
MW and 2,540 GWh. There will also be an inclusion of 4 MW 
and 30 GWh of geothermal energy, which is set to first ap-
pear in 2024.11

To promote renewable energy on the grid, renewable energy 
sources have priority connection to the electricity system, 
are eligible for feed-in tariffs (FITs) and can get investment 
support during construction. A 2020 amendment to the 2018 
Renewable Energy Act stipulates that FITs are to be avail-
able for solar power installations above 100 kW and to all 
other renewable energy installations above 500 kW. It also 
introduces green auctions that can be available for new so-
lar power installations between 100 kW and 2 MW and all 
other renewable energy installations between 500 kW and 
10 MW.18

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT
The main barriers to SHP development in Slovakia include:

• Other renewable energy sources, such as biomass, 
biogas and solar photovoltaic, have a shorter payback 
period than SHP plants;

• Administrative barriers are discouraging to investors 
due to the construction of hydropower plants in Slo-
vakia having a long legislative process. When private 
developers identify a suitable location for the plant, 
the permission procedure to comply with the Slovak 
Building Act demands zoning planning documentation 
and additional documentation;
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• Environmental regulations require investors to obtain 
a permission according to the Slovak Water Act and an 
approval from various environmental organizations. 
This includes carrying out a comprehensive EIA;

• There is a mistrust towards the construction of SHP 
plants from the general public and environmental ac-
tivists.12,16

The main enablers for SHP development in Slovakia include: 
• Financial incentives such as FITs and green auctions 

are in place for new installations of hydropower be-
tween 500 kW and 10 MW;

• SHP potential in the country has not yet been reached, 
presenting opportunities for new SHP projects;

• Presence of political will exemplified in national plans 
that include increasing the country’s SHP installed ca-
pacity to 145 MW by 2030, proving that new construc-
tion is encouraged during these next few years.11,18

REFERENCES

1. World Bank (2020). Population, total – Slovak Republic. Avail-
able at https://data.worldbank.org/indicator/SP.POP.TOT-
L?locations=SK (Accessed 20 June 2022).

2. Encyclopædia Britannica (2022). Slovakia. Available at 
https://www.britannica.com/place/Slovakia (Accessed 20 
June 2022).

3. Ministry of the Environment (2017). The Seventh National 
Communication of the Slovak Republic on Climate Change. 
Available at https://unfccc.int/sites/default/files/re-
source/976840315_Slovakia-NC7-1-7NC_SVK.pdf (Accessed 
20 June 2022).

4. Slovenská elektrizačná prenosová sústava (SEPS) (2020). Slo-
vak Electric Power Dispatching 2020. Available at https://
www.sepsas.sk/media/4951/rocenka-sed-2020.pdf (Ac-
cessed 20 June 2022).

5. Powering Past Coal Alliance (PPCA) (2020). Slovakia Coal 
Phase Out. Available at https://www.poweringpastcoal.org/
members/slovakia (Accessed 20 June 2022).

6. Slovenské elektrárne (SE) (n.d.). About Us. Available at 
https://www.seas.sk/en/about-us/ (Accessed 20 June 
2022).

7. Slovenská elektrizačná prenosová sústava (SEPS) (2021). 
Individual and Consolidated Annual Report 2020. Available 
at https://www.sepsas.sk/media/5031/seps-en-2020-final.
pdf (Accessed 20 June 2022).

8. Slovenské elektrárne (SE) (2020). Annual Report 2020. Avail-
able at https://www.seas.sk/wp-content/uploads/2022/05/
annual-report-2020.pdf (Accessed 20 June 2022).

9. Eurostat (2022). Electricity Prices by Type of Consumer. Avail-
able at https://ec.europa.eu/eurostat/databrowser/view/
ten00117/default/line?lang=en (Accessed 20 June 2022).

10. Energie 21 (2020). Malé vodné elektrárne na území Slo-
venska. Available at https://energie21.cz/male-vodne-elek-
trarne-na-uzemi-slovenska/ [in Slovak] (Accessed 21 June 
2022).

11. Ministry of Economy of the Slovak Republic (2019). Integrat-
ed National Energy and Climate Plan 2021 – 2030. Available 
at https://ec.europa.eu/energy/sites/ener/files/sk_final_
necp_main_en.pdf (Accessed 21 June 2022).

12. UNIDO, ICSHP (2019). World Small Hydropower Development 
Report 2019. United Nations Industrial Development Or-
ganization, Vienna, Austria; International Center on Small 
Hydro Power, Hangzhou, China. Available at www.unido.
org/WSHPDR.

13. UNIDO, ICSHP (2016). World Small Hydropower Development 
Report 2016. United Nations Industrial Development Or-
ganization, Vienna, Austria; International Center on Small 
Hydro Power, Hangzhou, China. Available at www.unido.
org/WSHPDR.

14. UNIDO, ICSHP (2013). World Small Hydropower Development 
Report 2013. United Nations Industrial Development Or-
ganization, Vienna, Austria; International Center on Small 
Hydro Power, Hangzhou, China. Available at www.unido.
org/WSHPDR.

15. International Water Power (2006). Slovakian Developments. 
Available at https://www.waterpowermagazine.com/fea-
tures/featureslovakian-developments/ (Accessed 21 June 
2022).

16. Euractiv (2022). Slovensko nemapuje povodňové riziká 
a pri vodných elektrárňach porušuje pravidlá. Avail-
able at https://euractiv.sk/section/klima/news/komis-
ia-slovensko-nemapuje-povodnove-rizika-a-pri-ma-
lych-vodnych-elektrarnach-porusuje-pravidla/ [in Slovak] 
(Accessed 21 June 2022).

17. Ministry of Economy of the Slovak Republic (2014). Energy 
Policy of the Slovak Republic. Available at https://www.
mhsr.sk/uploads/files/47NgRIPQ.pdf (Accessed 22 June 
2022).

18. CMS Law (2020). Renewable Energy Law and Regulation 
in Slovakia. Available at https://cms.law/en/int/ex-
pert-guides/cms-expert-guide-to-renewable-energy/slo-
vakia (Accessed 22 June 2022).



72

WORLD SMALL HYDROPOWER DEVELOPMENT REPORT 2022

Ukraine
Dmytro Stefanyshyn, Institute of Telecommunications and Global Information Space

KEY FACTS
Population 44,385,155 (2019)1

Area 603,549 km2 2

Topography Ukraine is a country of plains, with most of its land located below a 300 metre altitude. Mountainous 
areas such as the Ukrainian Carpathians and the Crimean Mountains occur only on the country’s 
borders and account for less than 5 per cent of its area. The highest point is Mount Hoverla in the 
Carpathians, at 2,061 metres above sea level.2

Climate Ukraine has a temperate climate influenced by moderately warm, humid air from the Atlantic Oce-
an. Winters, lasting from November to March, are considerably milder in the west than in the east. 
On the other hand, during the summer, lasting from May to September, the east often experiences 
higher temperatures than the west. Average annual temperatures range from 5.5–7 °C in the north 
to 11–13 °C in the south. The average temperature in January, the coldest month, is approximately −3 
°C in the south-west and −8 °C in the Carpathians and north-east. The average temperature in July, 
the hottest month, is approximately 23 °C in the south-east and south, 18 °C in the north-west and 
19 °C in the Carpathians.2,3 

Climate Ch-
ange

Among the main effects of climate change in Ukraine are warmer winters and the frequent absence 
of a seasonal snow cover in much of the country. Extreme weather events such as heatwaves and 
summer droughts are also becoming more common. The incidence of droughts has nearly doubled 
in the last 20 years.4 Rivers in Ukraine are experiencing declining runoff and droughts are expected 
to become more frequent in the coming years.5,6

Rain Pattern Annual precipitation averages 565 mm.5 Precipitation is uneven across the country, with two to three 
times as much precipitation occurring during the warmer season as during the cold season.2 The 
average annual precipitation ranges from between 600 and 650 mm in the west and north-west to 
300 mm in the south and south-east.3 The highest annual precipitation occurs in the Carpathians 
(1,500 mm).2,3

Hydrology Ukraine is subdivided into three major hydrological zones—the plain-covered part, the Ukrainian 
Carpathians and the Crimean Mountains.6 Almost all of the country’s major rivers flow from north-
west to south-east through the plains to empty into the Black Sea and the Sea of Azov.2 The longest 
river is the Dnieper, approximately 2,201 km in length, of which 980 km are in Ukraine; the Dnieper 
drainage basin covers 65 per cent of the country’s surface area.3,2,5 In the plain part of Ukraine, the 
density of the river network varies significantly: with 0.1–0.2 km/km2 in the south, 0.25–0.5 km/km2 
in the mixed-forest zone in the north and 0.4–0.8 km/km2 in the forest-steppe zone. The surface 
runoff varies from 0.2–0.5 l/s from 1 km2 in the south, with some rivers drying out in the summer, to 
3.0–4.5 l/s from 1 km2 in the north. In the Ukrainian Carpathians, the density of the river network is 
1.0 km/km2 or more. The surface runoff of the Carpathian rivers varies from 15 to 25 l/s from 1 km2 
and reaches 35 l/s from 1 km2 in the upper reaches of the Tysa River. In the Crimean Mountains, the 
density of the river network reaches 0.6–0.7 km/km2 and surface runoff varies from 26 to 0.37 l/s 
from 1 km2. In this region, the hydrological regime is unstable and some rivers dry up.6 In total, more 
than 63,000 rivers and streams flow in Ukraine, with 93 per cent of them being less than 10 km in 
length.3 There are also 1,103 reservoirs in Ukraine, with a total water volume of approximately 55,500 
million m3, and 50,793 artificial ponds (reservoirs with a capacity not exceeding 1 million m3) with a 
total water volume of 3,969.4 million m3.5,7

ELECTRICITY SECTOR OVERVIEW
The total installed capacity of power plants in Ukraine as 
of November 2020 was 54,365 MW.8 Of the total, 51 per cent 
came from thermal power (including combined heat and 
power) plants and almost 26 per cent from nuclear pow-

er plants. Thus, thermal and nuclear power accounted for 
more than 75 per cent of the country’s total installed capac-
ity. The remaining 23 per cent was derived from renewable 
energy, with both large and small hydropower (SHP) plants 
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and pumped-storage hydropower providing approximately 
12 per cent, and other renewable energy sources providing 
also approximately 12 per cent (Figure 1).8

Figure 1. Installed Electricity Capacity by Source in Ukraine 
in 2020 (MW)
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Notes: Data are for November 2020 and do not include the fourth 
hydropower unit with an installed capacity of 324 MW at the Dniester 
pumped-storage hydropower plant that was commissioned in December 
2020. The data exclude the temporarily occupied Autonomous Republic 
of Crimea, the city of Sevastopol and uncontrolled parts of the Donetsk 
and Luhansk regions.

In 2019, the total annual electricity generation in Ukraine 
amounted to 153.8 TWh.9 Electricity generation had been 
rising for two years, from 154.82 TWh in 2016 to 159.3 TWh 
in 2018, but decreased steeply in 2019 by 5.4 TWh compared 
to 2018.3,9 This decrease was due to an overall reduction in 
electricity consumption as well as a decline in the coun-
try’s industrial output.9 In particular, there was a decrease 
in electricity production from nuclear and thermal power 
plants. On the other hand, the production of electricity from 
renewable sources doubled, increasing by 2.8 TWh.9 Howev-
er, the main sources of electricity generation in 2019 were 
still nuclear (54 per cent) and thermal (36 per cent) power 
plants. Hydropower and other renewable energy sources ac-
counted for 5 per cent and 4 per cent of the total electricity 
generation, respectively (Figure 2).9

Figure 2. Annual Electricity Generation by Source in Ukraine 
in 2019 (TWh)
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Ukraine imports approximately 83 per cent of its domesti-
cally consumed oil supplies, 33 per cent of natural gas and 
50 per cent of coal. At the same time, the country’s energy 
sector is diversified, as no fuel represents more than 30 per 
cent of the energy mix. Overall, domestic production covers 
almost 65 per cent of the total energy needs of Ukraine.10 

Hydropower also plays a key role in the country’s ener-
gy mix, represented primarily by large-scale hydropow-
er plants (HPPs) and pumped-storage hydropower plants 
(PSHPs). The latter cover peak loads, control frequency and 
power and provide a mobile emergency reserve of power 
for the Integrated Power System (IPS) of Ukraine.3,11,12 Today, 
there are 10 large HPPs (with installed capacity over 10 MW) 
in Ukraine. Six of them, with 3,908.44 MW of combined in-
stalled capacity, are located on the Dnieper, two HPPs oper-
ate on the Dniester (742.8 MW), one HPP on the Tereblya and 
Rika Rivers (27 MW) and one on the Southern Bug (11.5 MW).9 
Moreover, three large PSHPs with 1,609.5 MW of combined 
installed capacity have been commissioned: Kyiv PSHP 
(235.5 MW), Dniester PSHP (972 MW) and the first two units 
of the Tashlyk PSHP (302 MW). Large hydropower provides 
over 98 per cent of all hydropower production in Ukraine. 
At the same time, the share of hydropower in the renewable 
energy mix of Ukraine decreased almost twice between 2010 
and the first quarter of 2020, from 98.4 per cent to 44.9 per 
cent.13 This was a result of an increase in installed capacity 
of other renewable energy technologies, mainly solar power 
(Figure 1).

The IPS of Ukraine is central to the country’s electric pow-
er industry. The IPS consists of power plants, substations, 
trunk/main power transmission and distribution lines (Ta-
ble 1). The state-owned Enterprise National Power Company 
Ukrenergo is responsible for the operational and techno-
logical control of the IPS and the transmission of electricity 
via trunk power lines from the generating plants to the dis-
tribution networks.3,9 The total amount of electricity trans-
mitted by the Ukrenergo network amounted to 95.2 TWh in 
2019.9 The electrification rate in Ukraine is 100 per cent.9,14 All 
consumers and producers can easily connect to the coun-
try’s power grid. The biggest consumer of electricity is the 
industrial sector, accounting for 42.6 per cent of consump-
tion in 2019.9 Residential and public utility sectors together 
consume approximately 41.8 per cent of the total (Figure 3). 
Additionally, Ukraine ensures electricity exchange with the 
energy systems of other European countries (Table 2).9 

Table 1. Main Networks of Ukrenergo in 2019

Voltage
class

Length of power lines 
(km)

Substations

Number Power (MVA)

750 kV 4,403 9 18,736

500 kV 375 2 1,753

400 kV 339 2 2,008

330 kV 12,980 88 49,598

220 kV 3,019 33 9,207

110 kV 458 6 376

35 kV 122 - -

Total 21,696 140 81,678

Source: Ukrenergo9

Note: 34 substations are located in the temporarily occupied and 
uncontrolled territories.
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Figure 3. Electricity Consumption in Ukraine by Sector in 
2019 (%)
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Table 2. Export and Import of Electricity in Ukraine 
in 2019 (TWh)

Country Export Import

Belarus 0.0 0.9

Hungary 3.9 0.6

Moldova 0.6 0.0

Poland 1.4 0.0

Romania 0.4 0.02

Russian Federation 0.0 0.3

Slovakia 0.1 0.9

Total 6.5 2.7

Source: Ukrenergo9

As of the end of 2019, 53 per cent of electrical equipment of 
the Ukrenergo substations had been in operation for over 
25 years, 66 per cent of power transmission lines for more 
than 50 years and almost 5 per cent of 220–750 kV transmis-
sion lines needed complete replacement or reconstruction. 
The average service life of basic electrical equipment (auto-
transformers, limiters, compressors) is 25 years and that of 
power lines is 50 years. A total of 72 technological violations 
occurred in the Ukrenergo network in 2019. Thirty-three vio-
lations occurred due to natural disasters and outside inter-
ference, 10 violations due to erroneous actions of staff and 
deficiencies in maintenance and 29 due to other reasons. 
Technological losses during the transmission of electricity 
through the main networks amounted to 3.6 TWh.9

The Government of Ukraine plans to develop the electricity 
sector based on the Energy Strategy of Ukraine for the pe-
riod until 2035 “Safety, Energy Efficiency, Competitiveness” 
(from 15 March 2006).15 The essential task of the Energy Strat-
egy is to reduce the energy consumption of the economy by 
half by 2035 and to boost the production of both traditional 
and alternative renewable energy sources. According to the 
document, total electricity production is to increase to 195 
TWh, including an increase in nuclear power production to 

94 TWh (48 per cent of the total), in wind and solar power 
generation to 25 TWh (13 per cent) and in hydropower to 13 
TWh (7 per cent). The remaining 63 TWh (32 per cent) is to 
be produced by thermal power plants. The said document 
also includes the integration of the IPS of Ukraine into the 
European Network of Transmission System Operators for 
Electricity, ЕNTSO-E.15 The main vectors of the country’s hy-
dropower development are also considered in the Hydro-
power Development Programme for the period until 2026.11 
In particular, this Programme provides for the completion 
of the Dniester and Tashlyk PSHPs, the construction of the 
Kaniv PSHP and the Kakhovka HPP-2, the construction of six 
new HPPs on the Dniester River as well as rehabilitation and 
construction of numerous SHP plants.11,12 

According to the current legislation of Ukraine, nuclear pow-
er plants, large HPPs, PSHPs and main transmission power 
networks of the IPS are state-owned enterprises.16 The main 
electricity producer in the country is Energoatom, a state-
owned company. The main player in the hydropower sector 
is Ukrhydroenergo, likewise a state-owned company. One of 
the key players in the country’s thermal power generation is 
the state-owned Centrenergo (Figure 4).17 At the same time, 
the majority of thermal power plants, all non-traditional 
renewable energy plants and, in particular, SHP plants, are 
privately owned. 

Figure 4. Share of Electricity Generation by Producer in 
Ukraine in 2019 (%)
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Ukrhydroenergo operates the Dnieper and Dniester cas-
cades of large HPPs and PSHPs. The Tashlyk PSHP is operat-
ed by Energoatom. The SHP sector in Ukraine is dominated 
by numerous domestic companies (LLC “HIDROENERHOIN-
VEST”, LLC “ENERHOINVEST”, FEA “NOVOSVIT”, LLC “RENER” 
and others) as well as foreign private stakeholders, includ-
ing Norway’s AICE Hydro A/S and Austria’s ANDRITZ Hydro, 
a subsidiary of ANDRITZ Technology Group.17,18 The main in-
centive for foreign players to invest in this segment of the 
energy sector of Ukraine is eligibility for the country’s feed-
in tariff (FIT) for SHP. One of the major players in the wind 
power segment is DTEK Renewables, the operating company 
that manages the DTEK Energy Group’s assets in the renew-
able energy sector. In turn, DTEK Energy is one of the main 
stakeholders in thermal power. DTEK Renewables is also a 
key solar power producer in Ukraine.17 Additionally, DTEK En-
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ergy exports electricity to countries of the European Union 
(EU) through the Burshtyn Island thermal power plant (“Is-
land”). The “Island” is connected to the European ENTSO-E 
network and functions separately from the main part of the 
IPS.3,9 The privately-owned SEC Biomass Ltd. and SALIX Ener-
gy represent key biomass producers in the country.17 

The key institutions governing the energy sector of Ukraine 
and providing a regulatory framework include the Cabinet 
of Ministers of Ukraine (CMU), the Ministry of Energy and 
Coal Industry (MECI) and the National Energy and Utilities 
Regulatory Commission (NEURC). The CMU supervises state 
policy in the energy sector and electricity industry, while 
the MECI is responsible for energy policy formation and 
implementation, including the development of the Energy 
Strategy of Ukraine for the period until 2035, tracking and 
monitoring results and submitting annual progress reports 
to the CMU and the National Security and Defence Council. 
The MECI additionally reports to the Verkhovna Rada (par-
liament) and the Presidential Office. Along with the CMU and 
the MECI, the NEURC plays a central role in regulating the 
country’s energy sector, especially in setting tariff policies 
and formulating energy prices.3,17,19 

Tariffs for electricity consumers in Ukraine differ for house-
hold and non-household (industrial) consumers. For house-
hold consumers, a flat nationwide tariff of UAH 1.68 (USD 
0.06) per 100 kWh, inclusive of VAT, was set as of 1 January 
2021, replacing previous discounted tariffs for several cate-
gories of consumers.20 For non-household consumers, tar-
iffs are set individually by the electricity provider, of which 
there are typically one or several per administrative region. 
Additionally, tariffs are set according to one of two voltage 
classes: first class, which covers consumers connected to 
lines of 27.5 kV and above, and second class, which covers 
consumers connected to lines of below 27.5 kV. Prices (ex-
clusive of VAT) range between UAH 16.27 and UAH 344.48 
UAH (USD 0.59–12.41) per 1,000 kWh for first-class consumers 
and between UAH 245.09 and UAH 1508.28 (USD 8.83–54.34) 
per 1,000 kWh, varying across providers and regions.21,22  

SMALL HYDROPOWER SECTOR 
OVERVIEW 
Ukraine defines SHP as hydropower plants with less than 10 
MW of installed capacity.16,19 Additionally, hydropower facili-
ties with less than 200 kW of installed capacity are classified 
as micro-hydropower and those within the 200 kW–1 MW 
range as mini-hydropower. This classification is related to 
the establishment of the FITs value. The FIT is the largest for 
SHP plants with a capacity of up to 200 kW and the smallest 
for SHP plants with a capacity of 1 MW or more.18,23

In 2020, there were 167 SHP plants in Ukraine with a total 
installed capacity of 119.618 MW.18,24,25 The potential is es-
timated at 280 MW, indicating that approximately 42.7 per 
cent of known potential has been developed.26 Compared to 

the World Small Hydropower Development Report (WSHPDR) 
2019, the installed capacity increased by 25.9 per cent and 
potential capacity decreased by 25.3 per cent (Figure 5). The 
increase in installed capacity has been due to recently-com-
missioned new SHP plants; in particular, 15 new plants were 
commissioned in 2019 (Table 3). The estimate of potential 
capacity has been revised downwards in response to a 2019 
study of potential SHP capacity in Ukraine carried out by the 
World Bank.26

Figure 5. Small Hydropower Capacities in the WSHPDR 
2013/2016/2019/2022 in Ukraine (MW)

Installed
Capacity

Potential
Capacity

WSHPDR 2019
WSHPDR 2022

WSHPDR 2016
WSHPDR 2013 104.0 

N/A

82.0 

1,140.0 

95.0 

375.0 

119.6 

280.0 

Source: WSHPDR 2019,3 Energo.ua,18 Stefanyshyn,24 RENER Group,25 World 
Bank,26 WSHPDR 2013,27 WSHPDR 201628 

Table 3. List of Selected Recently Commissioned Small 
Hydropower Plants in Ukraine

Name Location

Ca-
pac-
ity 

(MW)

Head Plant 
type Operator Launch 

year

Brustury-
anka 

Brustury-
anka River, 
Lopukhovo

1.00 16.5

Diver-
sion, 

run-of-
river

“RENER” 
Group 2016

Janowiec 
Janowiec 

River, Rusʹ-
ka Mokra 

0.99 86.21 

Diver-
sion, 

run-of-
river 

 “RENER” 
Group 2017

Brustury-
anka 2 

Brustury-
anka River, 
Ust-Chorna 

0.99   16.15 

Diver-
sion, 

run-of-
river 

“RENER” 
Group 2018

Kapus-
tyanska

Kapus-
tyanska 
Stream, 
Zapor-
izhzhia 

0.48 32.00
Storage, 
run-of-

river 

LTD “HI-
DROPAU-

ER-1” 
2018

Poltava 
Hidro

Poltava 
region, 

Horbanivka 
0.19 36.00 

Diver-
sion, 

run-of-
river 

 LTD 
“POLTAVA 
HIDRO” 

2018

Velyka 
Bahachka

Psel River, 
Velyka 

Bahachka 

              
0.45   3.40 

Storage, 
run-of-

river 

 LTD “HI-
DROEN-

ERHO-RE-
SURS” 

2019

Tetiivska Roska River, 
Tetiiv 0.13   3.00 

Storage, 
run-of-

river 

 LTD “HI-
DROEN-

ERHO-RE-
SURS” 

2019
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Name Location

Ca-
pac-
ity 

(MW)

Head Plant 
type Operator Launch 

year

Ispaska Cheremosh 
River, Ispas 0.20 3.50 

Diver-
sion, 

run-of-
river 

 LTD “EN-
ERHOIN-

VEST” 
2019

Velyko 
Yabluni-
vska

Tyasmin 
River, 
Velyka 

Yablunivka

 0.08  3.00 
Storage, 
run-of-

river
LTD “ZHK” 2019

Salkivska
Southern 
Buh River, 
Salkove

 0.20 
Storage, 
run-of-

river

IE 
“BOYKO 

YE.L.”
2019

Velykohay-
ivska

Hnizna 
River, 

Dychkiv
 0.15  4.10 

Storage, 
run-of-

river

LTD 
“OS-NO-

VA”

1952/
2019

Lyuks 2
Seret River, 
Myshkovy-

chi
 0.08  3.00 

Storage, 
run-of-

river

PSE “LY-
UKS” 2019

Rener 1
Malyi 

Stream, 
Kostylivka

 1.00 

Diver-
sion, 

run-of-
river

LTD “REN-
ER” 2019

Rener 2
Velykyi 
Stream, 

Kostylivka
 1.00 

Diver-
sion, 

run-of-
river

LTD “REN-
ER” 2019

Orlove Yatran Riv-
er, Orlove  0.18  3.00 

Storage, 
run-of-

river

LTD “HI-
DROEN-
ERHOIN-

VEST”

2019

Pylyp-
chanska

Ros River, 
Pylypcha  0.93  3.00 

Storage, 
run-of-

river 

LTD “HI-
DRO-IN-

VEST” 
2019

Doroshivs-
ka 

Murafa 
River, Doro- 

shivka
 0.09 

Storage, 
run-of-

river

LTD “NYU 
EN-

ERDZHY”
2019

Velyka Li-
ubashivska 

Zamchisko 
River, 

Velyka Liu- 
basha

 0.08  2.80 
Storage, 
run-of-

river

PJSC 
“RIVNEVT-
ORMET”

2019

Matyu-
shivska

Rostavyt- 
sia River, 
Matiushi

 0.10  4.30 
Storage, 
run-of-

river

LTD 
“UKRBI-
OPROM-

POSTACH”

2019

Slavutska Goryn River, 
Slavuta  0.20 

Storage, 
run-of-

river

LTD 
“SLAVHI-

DRO”
2019

Source: Energo.ua,18 Stefanyshyn,24 RENER Group25

According to the National Renewable Energy Action Plan of 
Ukraine for the period until 2020, it was planned to achieve 
an increase in SHP capacity of up to 150 MW by 2020 through 
the modernization of existing facilities, the restoration of 
old SHP plants and the construction and commissioning of 
new ones.29 That estimate was not as large as a previous 
estimate of 1–2 GW earlier considered by UkrHydroProj-
ect (UHP), the largest engineering company in the field of 
hydropower and hydraulic construction in Ukraine.26,30 In 
turn, according to the first version of the Energy Strategy of 

Ukraine for the period until 2030, the SHP potential capacity 
of Ukraine was estimated at 1,140 MW (as mentioned in the 
WSHPDR 2019).15,3 However, these estimates may have been 
based on the old definition of SHP and included projects up 
to 30 MW.3,15,30 The recent results of a market assessment of 
SHP rehabilitation in Ukraine by the World Bank indicated 
a total feasible technical potential for SHP development in 
Ukraine (including currently installed capacity) of approxi-
mately 280 MW.26 

In 2019, 157 SHP plants, with a total installed capacity of 114 
MW, generated 242 GWh of electricity in Ukraine. The share 
of SHP plants in the non-traditional renewable energy mix 
(including solar power, wind power and biomass) was 4.1 per 
cent. The installed capacity utilization rate of SHP was 24 
per cent in 2019 (Figure 6).31 

Figure 6. Installed Capacity Utilization Rate of Renewable 
Energy Operating under the FIT in Ukraine in 2019
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Source: SAEE31

The share of SHP installed capacity in the IPS of Ukraine is 
marginal compared to other renewable sources (Figure 7).30 
Between 2010 and the first quarter of 2020, there was a sig-
nificant reduction in the share of SHP in non-traditional re-
newable energy installed capacity mix — from 43.0 per cent 
to 1.5 per cent.13 This was a result of the growing capacities 
of other renewable sources, in particular solar power.32

Figure 7. Share of Non-traditional Renewable Energy 
Sources in the Installed Capacity of Ukraine in 2020 (%) 
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Solar Power
Wind Power
Household SolarPower
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Source: SAEE32

Note: Excluding the temporary occupied and uncontrolled territories.

Between 2013 and 2019, the installed capacity utilization 
rate of SHP plants operating under the FIT in Ukraine de-
creased from approximately 44 per cent to 24 per cent. Such 
a decrease is explained first of all by the reduction of wa-
ter discharge in the rivers on the territory of Ukraine, which 
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occurred during that period. Secondly, it might have been 
a result of the insufficient substantiation of new projects, 
in particular, due to the overestimation of feasible hydro-
power potential.33 There was also a 25 per cent reduction 
in the cost of electricity production by SHP plants for the 
period of 2012–2019. However, this was the lowest reduction 
in production cost among all types of renewable energy in 
Ukraine, which is likely explained by the significant difficul-
ties in obtaining building permits relative to other renewable 
energy plants.34,35 Besides, given the poor condition of the 
infrastructure of older SHP plants, the low hydropower po-
tential of Ukrainian rivers and the FIT rates, many Ukrainian 
entrepreneurs focus on developing only the smallest SHP 
plants with a capacity of up to 200 kW.18,34 Several ongoing 
and planned SHP projects are displayed in Table 4.36

Table 4. List of Selected Ongoing and Planned Small 
Hydropower Projects in Ukraine

Name Loca-
tion

Ca-
pac-
ity 

(MW)

Head Plant 
type

Opera-
tor

Plan- 
ned 

launch 
year

Devel-
opment 
stage

Dobrot- 
virska

Western 
Buh Riv-
er, Stary 
Dobrot-

vir

1.00 7.8

Storage, 
diver-
sion, 

run-of-
river

LLC “AK-
VARE-

SURS-2”

2021–
2022 Ongoing

Terniv- 
ska

Sin-
yukha 
River, 
Ter- 

nivka

0.20 2.0
Storage, 
run-of-

river

PE 
“BEN- 
CHYK 
MLYN”

2021–
2022 Planned

Kurchyt- 
ska

 Sluch 
River, 

Kurchyt-
sya 

0.20 2.5 
 Storage, 
run-of-

river 

 “WA-
TER-

STRUM” 
LLC 

2021–
2022 Planned

Vygod- 
ska

Svicha 
River, 

Vygoda
 0.40  5.0

Storage, 
diver-
sion, 

run-of-
river

“EKOEN-
ERHETY-
KA” LLC

2021–
2022 Planned

Strilʹ-
chynt- 
ska

South-
ern Buh 

River, 
Strilʹ- 

chyntsi

 0.20  6.0

Storage, 
diver-
sion, 

run-of-
river

“AGRO-
GES” 
LLC

2021–
2022 Planned

Source: Stefanyshyn,24 Ministry of Environmental Protection and Natural 
Resources36

One prospective area for SHP development is installation of 
SHP facilities on existing man-made infrastructure, such as 
drainage and irrigation canals, outflow pipes of non-pow-
ered dams and wastewater runoff pipes. Two such pilot 
projects have already been implemented at wastewater 
treatment facilities in Ukraine. The first one, implemented 
in 2018 at the Suprunivska sewage treatment plant in Polta-
va, has a capacity of 190 kW and generates up to 1.24 GWh 
per year. The second pilot SHP plant was also implemented 
in 2018 on the Kapustyansky reservoir in the city of Zapor-
izhzhia, with a capacity of 484 kW and generates up to 2.1 
GWh of electricity per year.18,24

RENEWABLE ENERGY POLICY
Renewable energy sources including SHP are eligible to 
benefit from the FIT in Ukraine.16 The application of FITs 
to renewable energy sources, improvement of the energy 
efficiency of large combustion plants (thermal power and 
cogeneration plants) and encouragement of the implemen-
tation of low-carbon technologies are considered the main 
components of the policy on climate change in Ukraine.3,16,37 
However, in 2019, there were some changes in Ukrainian leg-
islation on FITs for renewable energy sources. On 25 April 
2019, the Verkhovna Rada of Ukraine adopted the Law On 
Amendments to Certain Laws of Ukraine on Ensuring Com-
petitive Conditions for Electricity Production from Renew-
able Energy Sources.38 The law introduced a new support 
scheme for renewable energy, a reduction of the FIT and a 
procedure for conducting green auctions to identify busi-
ness entities eligible for support, including compensation 
for participation in such auctions.16 The passage of this new 
law was deemed necessary because the previously-estab-
lished FIT for green electricity was believed to be excessive-
ly high, in particular for solar power plants, leading to an 
excessive price burden for Ukrainian electricity consumers, 
which would only increase as new power plants are commis-
sioned.16 The law was subsequently superseded by the Mem-
orandum of Understanding on the Settlement of Problemat-
ic Issues of the Ukrainian Renewable Energy Sector, signed 
into law on 10 June 2020.39 According to the Law on Amend-
ments, the existing FIT scheme (Table 5) is guaranteed un-
til 2030; however, with regard to the FIT rates for various 
renewable energy sources, the more recent Memorandum 
of Understanding provides for several tariff reductions, as 
displayed in Table 6.38

In 2020, due to the economic crisis in the country, tariffs 
for electricity produced at facilities using alternative energy 
sources were reviewed quarterly by the NEURC. Tariffs were 
established individually for electricity producers, taking 
into account the surcharge for compliance with the level of 
use of Ukrainian-made equipment. Currently, NEURC reso-
lution No. 2877 of 31 December 2020 is valid, with tariffs for 
producers ranging between UAH 1.994 and UAH 8.408 (USD 
0.072–0.300) per kWh.23 However, the minimum FITs for SHP, 
based on the installed capacity, are maintained at the pre-
vious level (Table 5).18,23,38

Maintaining its focus on energy-saving technologies and re-
newable energy, the Energy Efficiency Agency of Ukraine is 
planning to implement a market for green bonds in order 
to stimulate interest in renewable energy development. This 
initiative will involve the development of a package of pri-
mary and secondary draft laws that will provide the guide-
lines for green bonds, reducing barriers to an otherwise en-
couraging green investment in Ukraine.16 With regard to SHP 
specifically, in December 2020 NEURC renewed the green tar-
iffs for electricity produced using SHP by various economic 
entities, taking into account the capacity of installations and 
surcharges for the use of Ukrainian-produced equipment.18,23 
These tariffs vary from 0.1045 EUR/kWh (0.13 USD/kWh) to 
0.1939 EUR/kWh (0.23 USD/kWh) (excluding VAT) (Table 7).18,23
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Table 5. Minimum FITs for Renewable Energy Producers 
(2018) 

Renewable 
energy 
source
 

Category/installed 
capacity

 

Minimum FIT 
(EUR/kWh (USD/kWh), exclu-
sive of VAT) for power plants 

by commissioning date

1 Jan 
2017 – 31 
Dec 2019

1 Jan 
2020 – 31 
Dec 2024

1 Jan 
2025 

–- 31 Dec 
2029

Wind power

≤ 600 kW 0.058 
(0.07)

0.052 
(0.06)

0.045 
(0.05)

600–2,000 kW 0.068 
(0.08)

0.060 
(0.07)

0.053 
(0.06)

> 2,000 kW 0.102 
(0.12)

0.091 
(0.11)

0.079 
(0.10)

Biomass/
biogas

0.124 
(0.15)

0.112 
(0.13)

0.099 
(0.12)

Solar  
power

Ground-mounted 0.150 
(0.18)

0.135 
(0.16)

0.120 
(0.14)

Roof-mounted 0.164 
(0.20)

0.148 
(0.18)

0.131 
(0.16)

Hydro- 
power

Micro-hydropower  
(< 200 kW)

0.175 
(0.21)

0.157 
(0.19)

0.140 
(0.17)

Mini-hydropower 
(200–1,000 kW)

0.140 
(0.17)

0.126 
(0.15)

0.112 
(0.13)

Small hydropower 
(1–10 MW)

0.105 
(0.13)

0.091 
(0.11)

0.084 
(0.10)

Geothermal 
power   0.150 

(0.18)
0.135 
(0.16)

0.120 
(0.14)

Source: Vovchak et al.40

Table 6. Amendments to FITs 

Commissioning date FIT reduction

01 Jul 2015 – 31 Dec 
2019

Solar power  
≥ 1 MW

Solar power  
< 1 MW

Wind  
power

15% 10% 7.5%*

From 1 Jan 2020 2.5% (irrespective of installed capacity)

Before 01 Jul 2015

The FIT is capped at the level of the FIT 
for ground solar installations of > 10 

MW commissioned before 31 Mar 2013, 
decreased by 15%

Source: Teush, S.39

Note: *except where the installed unit capacity of a wind turbine is less 
than 2 MW.

Additional incentives available to investors and producers 
of renewable energy include exemptions from VAT and cus-
toms duties for imports of raw and processed materials, 
components and equipment that will be used in the gener-
ation of renewable energy.3

Table 7. Distribution of FIT Rates for Small Hydropower in 
Ukraine (2021) 

FIT rate (EUR/kWh  
(USD/kWh))

SHP plants

Number Share (%)

0.1045 (0.13) 4 2.4

0.1163 (0.14) 71 42.5

0.1395 (0.17) 18 10.8

0.1551 (0.19) 8 4.8

0.1700 (0.20) 3 1.8

0.1745 (0.21) 44 26.3

0.1939 (0.23) 19 11.4

Total 167 100.0

Source: Energo.ua18

In general, the national renewable energy policy and en-
vironmental regulations in the country have not changed 
since the release of the WSHPDR 2019.3 Recent develop-
ments include the work on the practical implementation of 
The Law of Ukraine On Environmental Impact Assessment 
(EIA) and the adoption of The Law of Ukraine On Strategic 
Environmental Assessment (SEA).41,42 All current changes in 
the country’s renewable energy policy and the protection, 
conservation and use of natural resources take into account 
current EU acquis and/or international agreements, in par-
ticular, the EU Renewable Energy Directive, the Environmen-
tal Impact Assessment Directive, the Strategic Environmen-
tal Assessment Directive, the Water Framework Directive, 
the Paris Agreement on climate change as well as the Aar-
hus, Espoo and Berne Conventions.

In addition, the Government of Ukraine has started the 
process of developing a National Framework Strategy for 
Adaptation to Climate Change. In November 2020, the first 
meeting of the Climate Change Adaptation Working Group 
was held to discuss the country’s strategy for adaptation to 
climate change, the climate risks threatening the economy 
and how to integrate the experience of other cities and eco-
systems into the national climate change adaptation strat-
egy.43 The Government of Ukraine will be supported in this 
process by the EU project EU4Climate, which is being im-
plemented by the United Nations Development Programme 
(UNDP) in Ukraine.43,44

SMALL HYDROPOWER LEGISLATION 
AND REGULATIONS
At the moment, there are no Government plans or pro-
grammes specifically targeting SHP in Ukraine. In general, 
design, construction and reconstruction of hydraulic and 
other SHP structures must be carried out in accordance 
with the current building codes.45 In addition to the gener-
al legal aspects pertaining to SHP planning, construction, 
operation as well as distribution, environmental and water 
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legislation applies.16 The Water Code of Ukraine provides 
regulations governing the planning, construction and op-
eration of all hydropower plants regardless of the scale.46 
This Code specifies regulations pertaining to land allocation 
as well as obtaining authorization for operating facilities 
that use water resources.3,16,46 Furthermore, it is necessary 
to comply with the Law on EIA.41 The law establishes legal 
and organizational principles for EIA to be carried out for all 
hydropower plants regardless of installed capacity. The Law 
on EIA incorporates the European model of EIA and signifi-
cantly expands the range of facilities that are subject to as-
sessment. Additionally, in comparison with the earlier Law 
on Ecological Expertise, the EIA procedure itself has become 
more extensive.16 

Regardless of the existing legal and regulatory framework, 
there are still many examples of non-compliance with exist-
ing building codes, violations of the Water Code’s require-
ments as well as the requirements of the Law on EIA and 
the Law on SEA. 41,42,45,46 Violations are committed by both 
developers and regulatory agencies.47 It should be noted 
that in Ukraine, hydropower development carries signifi-
cant environmental and water risks because of the scarcity 
of water resources.33,48 Therefore, compliance with environ-
mental requirements can be considered as one of the main 
conditions for the planning, construction, distribution and 
operation of SHP plants in Ukraine. 

One primary issue with the construction of new SHP plants, 
especially on mountain rivers, is disturbance of the natu-
ral state of the rivers’ ecosystems.16 Numerous examples of 
damage to river ecosystems caused by both rehabilitated 
SHP plants on rivers in the plain region of Ukraine (including 
the Southern Bug, Sluch, Ros and Seret) and by new SHP 
plants built recently on the small rivers in the Ukrainian Car-
pathians (the Krasna, Rika and Shypit) have been recorded.48 
For example, in 2017 the Chizhivska SHP plant near the city of 
Novograd-Volinskiy was implicated in the extreme decline 
of water levels in the Sluch River, requiring the temporary 
suspension of the plant’s operation and a subsequent re-
sumption of operation at reduced levels of water consump-
tion.49 The World Wildlife Fund (WWF) in Ukraine has repeat-
edly emphasized that the uncontrolled construction of SHP 
plants in the country can lead to the extinction of unique 
fish species and other aquatic organisms, deterioration of 
river water quality and changes in the rivers’ hydro-morpho-
logical regimes, drainage and other characteristics. These 
impacts can also lead to increased social tensions and sec-
ond-order environmental damage.50 Although investors are 
keen to promote SHP as an environmentally-friendly alter-
native to large hydropower and other energy sources, in the 
Ukrainian context, it is not clear whether the impact of SHP 
plants on the environment is necessarily less than that of 
large hydropower plants relative to the energy produced, 
particularly in the case of reservoir-type SHP plants.12,13,48,51

EFFECTS OF CLIMATE CRISIS ON SMALL 
HYDROPOWER DEVELOPMENT
Climate change is a potentially significant threat to the 
Ukrainian economy, in particular to its strategically im-
portant and growing agricultural sector. Current climate 
change trends, if they continue, could lead to 70 per cent of 
Ukrainian agricultural lands requiring additional irrigation, 
increasing the total irrigation requirement by over a third 
of what it is today. Additionally, parts of southern Ukraine 
are now at risk of desertification.4 The water shortage issue 
may also be a critical one for the country’s hydropower sec-
tor.48 Current hydrological studies show that climate change 
has been affecting the water regime of rivers flowing within 
Ukraine. By the middle of the 21st century, reduction of es-
sential water resources is expected on the plains territory 
of Ukraine, where the majority of the operating hydropower 
plants and SHP plants are situated.18,52 Because of a reduc-
tion of river runoff, particularly during the low-flow period, 
water use by existing hydropower plants on the Dnipro, Dni-
ester, Southern Bug, Sluch and other rivers is already being 
restricted by limits.44 In turn, adaptation measures to ensure 
a sustainable use of hydropower might require additional 
river runoff regulation in order to avoid affecting the envi-
ronment and reducing access to water resources for other 
water users.48

BARRIERS AND ENABLERS FOR SMALL 
HYDROPOWER DEVELOPMENT 
Overall, the current regulatory framework of Ukraine pro-
vides good opportunities for the development of SHP in the 
country. At the same time, environmental problems asso-
ciated with SHP plants could continue to be a significant 
challenge in the future if not properly addressed. 

The main barriers to SHP development in Ukraine can thus 
be summarized as being two-fold:

• Poor reputation of SHP among some communities 
and environmentalists due to environmental issues 
caused by previous unsuccessful SHP projects. The 
failure of these projects can be attributed to insuf-
ficiently comprehensive EIAs that did not properly 
analyse and map out alternative options and imple-
ment appropriate compensatory measures; 

• The country’s relatively poor natural hydropower po-
tential, one of the lowest in the world in the case of 
local rivers. Small and medium-sized rivers flowing 
through the territory of Ukraine show a relatively low 
and uneven runoff (up to 70 per cent or more of their 
annual runoff occurs during short periods of floods). 
In addition, most rivers where SHP plants are situated 
flow on the plains, with relatively small height differ-
ence from source to mouth. For example, for rivers of 
the Dnieper basin, it does not exceed 50–70 metres, 
and in the Southern Bug basin is approximately 100–
150 metres. In the Carpathians, rivers have a slightly 
greater overall height difference downstream, of ap-
proximately 300–400 metres.33,35,47,48,49,50
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One potential enabler for SHP development in Ukraine is 
the so-called hidden hydropower potential, namely, relating 
to the outflow of non-powered dams, municipal and indus-
trial reservoirs and ponds, sewage and wastewater treat-
ment runoff pipes and other man-made infrastructure for 
the distribution of water for agricultural or other purposes. 
This hidden hydropower potential has not yet been thor-
oughly studied, but could boost the implementation of suc-
cessful SHP projects while reducing the potential of adverse 
environmental impacts.35

Ukraine needs both national and regional programmes on 
SHP development. These programmes should be developed 
with the involvement of all stakeholders including scientists, 
local communities and non-governmental organizations to 
ensure the coordination of different concerns, the making 
of knowledge-based decisions and the finding of feasible 
trade-offs. The programmes should be also adopted taking 
into account the requirements of the Law of Ukraine on SEA, 
making it possible to determine no-go areas for hydropow-
er development and also unlocking the hidden hydropower 
potential described above.42
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