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Introduction 
 
The Summary on Reports from the National Experts under the UNECE Project 
“Development of the Renewable Energy Sector in the Russian Federation and the CIS 
Countries: Prospects for Interregional Cooperation” is providing highlights on development 
of renewable energy sector in the Russian Federation and CIS countries, basic provisions 
of the state policies related to renewable energy sources and prospects for its development. 
 
The perspectives for renewable energy sector development are identified based on the 
analysis of the social and economic development in each country, concepts and state 
energy policies, as well as the situation in the energy sector of each specific country, that 
predetermine the role and the place of renewable energy development in the future. 

Official data is presented on the potential resources of various renewable energy sources, 
including also the resources available for commercial use in the conditions, which have 
formed in the Russian Federation and CIS countries in regards to the structure of the energy 
budget and the energy infrastructure, social and economical status of the regions, conditions, 
based on the existing energy generating technologies. 
 
There are factors given, which create natural limits and objective barriers to the use of 
renewable energy sources in the Russian Federation and CIS countries and measures 
envisaged by the state policies to overcome them and streamline renewable energy 
development. 
 
The report dwells on the priority areas of measures to be implemented in order to develop 
renewable energy sources in the Russian Federation and CIS countries. 
 
The Summary on report from the National Experts is prepared within the UNECE Project 
“Development of the Renewable Energy Sector in the Russian Federation and the CIS 
Countries: Prospects for Interregional Cooperation” 
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1. The Russian Federation 
 
1.1. Introduction 
 
1.1.1. General Information 
 
The Russian Federation is the largest country in the world covering more than one eighth of 
the Earth's inhabited land area. It occupies most of the Eastern Europe and the Northern part 
of Asia stretching from the Baltic Sea in the west to the Pacific Ocean in the east, and from 
the Arctic Ocean in the north to the Black Sea and the Caucasus in the south. It is bordered 
by Norway and Finland in the northwest; Estonia, Latvia, Belarus, Ukraine, Poland, and 
Lithuania in the west; Georgia and Azerbaijan in the southwest; and Kazakhstan, Mongolia, 
China, and North Korea along the southern border. The Russian Federation occupies an area 
of 17 million km2, spanning nine time zones and incorporating a wide range of environments 
and landforms.  It is also the eighth most populous nation with the population of 143 million 
people.  
 
Modern-day Russia has the world's 11th largest economy by nominal GDP or the 6th largest 
by purchasing power parity. Russia is a permanent member of the United Nations Security 
Council, a member of G8, G20, the Council of Europe, the Asia-Pacific Economic 
Cooperation, the Shanghai Cooperation Organization, the Eurasian Economic Community, 
the Organization for Security and Cooperation in Europe (OSCE), and is a leading member 
of the Commonwealth of Independent States. 
 
The Russian Federation possesses a unique diversity of natural, climatic, geographical, 
social and economic conditions. It has the world's largest reserves of mineral and energy 
resources. Russia has the world's largest forest reserves and its lakes contain approximately 
one-quarter of the world's fresh water. 
 
The territory of the Russian Federation covers five climatic regions and ten natural and 
climatic zones, it is located in eleven time zones and it has the largest area of land and the 
longest coastline. 60%  of the Russian territory is not easily accessible due to complex 
climatic conditions, scarce population, lack of developed transportation systems and energy 
infrastructure. It is also where about 13% of the country’s population lives and where the 
main sources of natural resources are, including at least 73% of explored oil reserves, 97% 
of natural gas reserves, 90% of gold reserves and many other. Some of these reserves have 
not been sufficiently explored and assessed. Creating living conditions and building 
operation on such territories require a significant level of power supply, greatly exceeding 
power consumption on developed territories with favorable climatic environment. 
 
The Russian Federation is made of 83 constituent territories (republics, territories, oblasts, 
federal cities, autonomous regions and autonomous districts). Among the constituent 
territories of the Russian Federation eleven are donor regions forming up to 70% of the 
federal budget of Russia. These regions are located in favorable natural and climatic zones 
and have developed industrial and agricultural infrastructure. The other regions located in 
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less favorable natural and climate zones with a lower level of social and economic 
development receive governmental grants from the federal budget to improve their 
social and economic status. 
 
Despite the consequences of the global economic crisis Russia is still determined to meet 
long-term social and economic development goals, including adequate development of the 
energy sector.  These goals are outlined in the “Concept for Long-Term Social and 
Economic Development of the Russian Federation by 2020” approved by the Order of the 
Government of the Russian Federation No. 1121- r of August 8, 2009. 
 
The main goals for economic development up to 2030 are characterized by becoming less 
dependent on the energy sector,  developing low energy consuming economy and 
implementing energy saving technologies. The energy sector would still remain crucially 
important for solving major strategic goals of the country’s development. This primarily 
refers to creating a new energy infrastructure contributing to rapid social and economic 
development of Eastern Siberia and the Far East. 
 
Becoming less dependent from the power sector would be accompanied by great changes in 
the role that the power sector plays in the country. Russian energy sector would make a 
solid contribution to p ro mot ing innovative domestic development as a major customer 
for many adjacent industries (machine building, metallurgy, chemistry, civil construction, 
transportation etc.). Russian energy sector would also have an impact on the social situation 
in the country due to the fact that energy access determines the social development and the 
quality of life in the country. 
 
In this regard establishing adequate conditions for intensified renewable energy 
development is becoming and issue or prime importance. 
 
1.1.2. Basic Priorities of the State Energy Policy 
 
Major strategic targets of the long-term state energy policy defining rational structure of 
the energy budget and renewable energy development are: 

 energy security; 
 energy efficiency of the economy; 
 budget efficiency of the power industry; 
 environmental safety of the power industry. 

 
The main components of the state energy policy are: 

 development of domestic energy markets; 
 forming a rational fuel and energy budget; 
 regional energy policy; 
 innovative and technological policy in the power industry; 
 social policy in the power industry; 
 foreign energy policy. 
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The main mechanisms for implementation of the state energy policy are: 
 Creation of favorable economic environment for the energy sector (including 

institutional transformation of the energy sector and adjusted regulations of tariffs, 
taxation, customs, antimonopoly); 

 Introduction of a system of national technical norms and standards to increase 
controllability and stimulate development of the energy sector (including energy 
efficiency); 

 Stimulation and support of strategic initiatives in the areas of investments, 
innovations, energy saving, ecology and other top priority areas; 

 Efficiency management of state property in the power sector. 
 
Before 2030 the state energy policy is envisaged to undergo three stages: 
 
The First stage is intended for overcoming the crisis phenomena in economy and power 
industry in order to achieve prospected sustainable economic and energy development rates, 
and make use of the opportunities emerging from the crisis to fully update and upgrade 
Russian energy sector. 
 
Within this period it is planned to develop and renovate the main production assets and 
infrastructure of the energy sector (including completion of the most important ongoing 
projects), pick the regions for priority development of the energy infrastructure, discontinue 
using the negative tendencies of raw material base development, implement the program 
for pilot renewable energy projects, form basic market institutions, crea te  effective 
normative and regulatory base and establish system of state control in the power sector. 
 
The external conditions for developing Russian energy sector in this period will be first of 
all the consequences of the global economic crisis, and then transition to probable post-
crisis growth of the world’s economy, which would be characterized by instability and 
unpredictability of dynamics of the global financial, stock and energy markets. In this 
situation the role of state participation in the development of the Russian energy sector is 
rising, especially in supplying necessary resources for construction and enhancement of 
the energy infrastructure, in providing state warranties for implementation of the top 
priority long-term investment projects, in supporting financial and economic sustainability 
of the main companies of the energy sector. 
 
The time limits for completing the first stage (tentatively 2013-2015) will be defined by 
the scope of the crisis consequences and how long it  would take for the economy and 
the energy sector to overcome them. 
 
The second stage is general increase in energy efficiency as a result of renovation of the 
main production assets during the first stage, respective regulatory and institutional reforms, 
as well as the implementation of new capital intensive energy projects in Eastern Siberia 
and the Far East, on the continental shelf of the Arctic seas and on Yamal Peninsula. 
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This stage should be characterized by major innovative technologies adopted in the energy 
sector by means of using domestic technologies, along with materials and equipment 
acquired as a result of international cooperation and cooperation between the energy sector 
and the industry. 
 
Direct state participation in the energy sector development would be gradually replaced by 
various forms of partnership between the state and the private sector. It is envisaged to 
establish an effective system of regulatory and technical control, also for renewable energy 
and sufficient technological base. 
 
The third stage is developing an innovative economy. The main goal of this stage is 
gradual transition to the energy sector of the future with cardinally different technological 
development opportunities based on high-performance in using traditional resources and 
renewable energy sources. 
 
On this stage the state would mainly support innovative development, regulate and create 
sustainable institutional environment for efficient energy sector, and develop renewable 
energy sources. 
 
The third stage is to be completed by the year 2030. 
 
1.1.3. Basic Structure of the Power Sector 
 
A. Fuel Resources 
 
The reserves of fossil fuels play an essential role in the economy of Russia. Export of 
hydrocarbons is one of the major components of Russian economic potential, which accounts 
for over 40 % of federal budget revenues. Oil, natural gas and coal account for over 90% of 
the energy budget. 
 
B. National Power Generation 
 
In 2008 oil production amounted to 488 million tons, oil refining – to 236 million tons, 
gas production – to 663.6 billion cubic meters; coal production – to 326 million tons, total 
power production was 1,037 billion kWh. 
 
Export of coal in 2008 amounted to 97.5 million tons; oil – 243.1 million tons; oil products 
– 118 million tons; gas – 195.4 billion cubic meters. 
 
It is envisaged that oil production in Russia by 2020 will amount to 500-525 million 
tons; oil refining – 255-270 million tons; gas production – 705-837 billion cubic meters; 
coal – 373-420 million tons. 
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At the same time the extent of oil refining will increase from 72.0% in 2008 to 82-83% 
by 2020. Considering growing domestic demand these production volumes will allow to 
maintain current level of oil and coal export and increase gas export. 
 
Annual fuel consumption by the power plants of the Russian Federation is: gas – around 150 
billion cubic meters, coal – around 130 million tons, fuel oil – around 6 million tons. 
 
C. Electrical Industry 
 
By the end of 2009 total installed capacity of the energy system of the Russian 
Federation was 211.8 GW, including: 

 thermal power plants – 70% of the energy potential; 
 hydro power plants – 20% of the energy potential; 
 nuclear power plants – 10% of the energy potential. 

 
Over 90 per cent of electrical energy generation potential of the Russian Federation is 
integrated into the Integrated Power System (IPS) that covers the whole populated territory 
of the country from the western borders to the Far East and is one of the largest centrally 
controlled energy systems in the world. 
 
The voltage of power transmission lines (PTL) of the Russian IPS is >220 kV, whereas the 
voltage of power distribution lines is < 110 kV. 
 
Annual electricity production in the country in 2009 was 992 billion kWh with the 
consumption of 964.4 billion kWh. About 70% of electricity consumption is represented by 
industrial users, and over 20% - by households. 
 
In 2009 power production by thermal power plants was 652.1 billion kWh, hydro power – 
176.0 billion kWh and nuclear power – 163.6 billion kWh. 
 
Consequently the following changes occurred in the structure of electricity generation as 
compared to 2008: the share of thermal power plants decreased from 68.3 % to 65.7 %, the 
share of hydro power plants increased from 16.0 % to 17.8 %, and the share of nuclear 
power plants increased from 15.7 % to 16.5 %. 
 
According to the Russian Federation Government Decree No. 823 of October 17, 2009 “On 
the Patterns and Programs for Prospective Development of the Electrical Industry” the 
following documents regulate its development: 

 Energy Strategy of Russia; 
 General Layout Plan of Electrical Energy Facilities; 
 The Chart and Program of Russian Integrated Power System Development; 
 The Charts and Programs of Electrical Industry Development with constituent 

territories of the Russian Federation. 
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According to General Layout Plan of Electrical Energy Facilities the share of hydro power 
facilities (traditional renewable energy sources) in the structure of the power balance will 
stay a level of 20 % up to the year 2020. I n  o r d e r  t o achieve this it is necessary to 
upgrade existing capacities and build new hydro power plants (HPP). 
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D. Thermal Power Industry 
 
Thermal power industry is playing a key role in the energy sector of the Russian Federation. 
 
Thermal power plants (TPP) operating on the territory of Russia are divided into 
condensation power plants and electricity and heat generating plants based on produced 
energy. Thermal power plants are divided into basic plants (using the installed capacity for at 
least 5000 hours a year), half-peak or flexible plants (using the installed capacity for at 
least 3000 and 4000 hours a year respectively), and peaker plants (using the installed 
capacity for less than 1500-2000 hours a year) based on using the installed capacity and 
filling in the electric load diagram.  
 
In turn TPPs powered by fossil fuels are divided into the following types based on adopted 
technology: 

 steam-turbine power plants (with combined cycle units powered by all types of 
fossil fuels: coal, fuel oil, gas, peat, slates, lumber wastes, products of fuel 
power processing, etc.) 

 diesel power plants; 
 gas-turbine power plants; 
 combined cycle power plants. 

 
Most developed and widely spread are regular thermal power plants powered by fossil fuels 
(gas, coal), predominantly with a steam turbine. 
 
Currently the share of heat generation is around 70% of the total electricity production 
of the country. Total installed capacity of heating power units is 154.7 GW. The main fuel 
types for thermal power plants are gas and coal. 
 
The largest TPP in Russia is Surgutskaya GRES-2 (4800 MW) powered by natural gas. 
Surgutskaya GRES-2 is also one of the most efficient power plants in the country. 
 
The greatest installed capacity among coal powered power plants has Reftinskaya GRES 
(3800 MW). Surgutskaya GRES-1 and Kostromskaya GRES are also the largest Russian 
TPPs with over 3000 MW capacity each. 
 
In the course of industrial reform the largest thermal power plants of Russia were integrated 
into gross generating companies (GGCs) and territorial generating companies (TGCs). 
 
At present the principal task of thermal energy development is to upgrade and rebuild 
operating power plants and to launch new generating capacities using advanced power 
production technologies. 
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E. Nuclear Power Industry 
 
Russia has a full-cycle nuclear power engineering technology from uranium ores mining to 
energy generation. 
 
Currently 10 nuclear power plants (NPP) operate in Russia with 31 power units and the 
installed capacity of 23.2 GW generating about 16% of all power generation. Another 5 
NPPs are under construction now. 
 
Nuclear power industry has been widely used in the European part of Russia (30 %) 
and in the Northwest (37 % of the total power generation). 
 
In 2009 nuclear power plants produced altogether a record amount of electricity – 163.3 
billion kWh accounting for 0.6 % growth when compared to 2008. 
 
The Operator of Russian NPPs – “ Rosenergoatom Group” JSC is the second energy 
company in Europe by the amount of nuclear generation. 
 
Russian NPPs make a significant contribution to the global climate change management. 
Due to their operation the emission of 210 million tons of carbon dioxide (CO2) is 
prevented annually. 
 
1.2. Renewable Energy Potential of Russia 
 
The Russian Federation possesses the largest territory occupying over 11 % of the world’s 
coastline. One of the most easily accessible and economically sound sources of renewable 
energy is hydropower with a high level of power supply reliability. Along with the solar 
energy proportionate to the size of the territory, wind power, thermal energy of the earth 
and tidal power, the Russian Federation possesses 46% of non-tropical forests of the planet, 
47% of diluted peat reserves (annual growth 20-30 million tons), at least 7% of coalmine 
methane (60-80 trillion cubic meters). Technically accessible geothermal resources amount 
to 115 million tons  of oil fuel equivalent a year, technical potential hydropower 
resources of rivers amount to 382 billion kWh per year. Along with that over 390 million 
tons of organic wastes are generated annually in the Russian Federation, including also 
250 million tons of wastes in agriculture, 60 million tons solid communal waste of the 
cities, 10 million tons of communal sewage and 70 million tons of industrial wood residues. 
 
The Russian Federation is currently one of the world’s leaders in using renewable energy 
significantly outpacing the majority of industrial nations. The general share of renewable 
energy in electricity generation in Russia is 18-21 %. The share of renewable energy in 
power generation in the US is 9%; the average figure in the European Union is 13%. 
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The share of using renewable energy in heat generation is about 20 % (about 20 % of the 
country’s population use wood for heating, cooking, heat supply and other communal 
and industrial applications). 
 
Certain territories of the Russian Federation have a greater share of renewable energy in 
the energy budget. For example, the share of renewable energy in the electrical industry of 
the Republic of Khakassia is 100 % (hydro power). 
 
Natural conditions, climate and geographical conditions as well as the existing energy 
budget of the country, including fossil fuels reserves and renewable energy sources 
determine priorities in using various types of renewable energy sources. 
 
Technically available resources of renewable energy in the Russian Federation are at least 
24 billion tons of specific fuel.  
 
Considering the existing business trends and development of renewable energy 
technologies it is economically feasible to only use a minor share of available resources 
without the state support. Reduced prices on energy carriers and low consumption of 
electricity due to a crisis, have diminished the economic attractiveness of using renewable 
energy in a short term perspective. Still the Government of the Russian Federation makes 
steps to create conditions for attracting investments into the energy sector for renewable 
energy projects. 
 
Recently a number of political decisions have been made determining the role of renewable 
energy development in the system of national interests. In particular, “The Strategy of 
National Security of the Russian Federation until 2020” adopted by the Decree of the 
President of the Russian Federation No. 537 of May 12, 2009 stipulates that one of the 
conditions necessary for securing national and global energy preparedness is developing 
and exchanging prospective energy saving technologies, as well as using environmentally 
clean alternative energy sources. 
 
In order to create market environment promoting rapid renewable energy development, 
relevant changes were introduced to “The Federal Act On Electrical Industry” in November 
2007, which identifies specific measures on economic incentives renewable energy 
development: 

 purchasing electrical energy produced at the qualified generation facilities at a price 
that includes extra charges added to the wholesale market electricity equilibrium 
price; 

 providing state subsidies from the federal budget as a compensation of the costs 
of connecting the generation facilities with maximum 25 MW of installed generating 
capacities, which operate on renewable energy sources. 

 
Moreover the cost of constructing renewable energy facilities significantly exceeds the cost 
of traditional power generation facilities.  
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In the context of introducing a long-term capacity market in the Russian Federation in 2010, 
two issues are currently considered: the revision of the mechanisms for granting state 
subsidies for renewable electricity production, and utilization of support mechanisms by 
signing long-term capacity sale agreements at a special price instead of the mechanism of 
setting extra charge to the wholesale market equilibrium price for generating electricity from 
renewable energy sources. 
 
When compared to renewable energy support mechanism by adding an extra charge to the 
wholesale market equilibrium price for electricity proposed mechanism is characterized by a 
number of indisputable advantages: 

 It allows minimizing investment risks related to the uncertainty of prices and 
volumes of electricity sales allowing to decrease the cost of attracted funds and 
consequently reduce financial load on electricity consumers. 

 It does not require changing current mechanisms of electricity trading and does not 
distort the price signals on the electricity market; 

 It smoothly integrates into the long-term capacity market, which presupposes 
availability of special individual long-term agreements for different types of 
energy generation; 

 It allows exercising control over financial flows. 
 
By the Decree of the President of the Russian Federation No. 889 of June 4, 2008 on 
“Specific Measures on Increasing the Energy and Environmental Efficiency of the Russian 
Economy” it is envisaged to allocate budget funds for implementing pilot projects in the area 
of renewable energy. The Rules for “Certification of the Renewable Energy Generation 
Capacities” were adopted by the Decree of the Government of the Russian Federation No. 
426 of June 3, 2008. The Order of the Government of the Russian Federation of January 
8, 2009 defined the basic priorities of the state policy for renewable energy development 
until 2020. 
 
It is envisaged to increase a share of renewable energy (except for hydro power plants with 
a capacity of over 25 MW) from 1.5 % in 2010 up to 4.5 % in 2020 (or from 17.8 up to 80 
billion kWh respectively). Increase of power generation at hydro power plants with a 
capacity of over 25 MW will amount to 168 billion kWh in 2010 and 284 billion kWh in 
2020. The production of heat with renewable energy sources in the centralized heating 
systems will increase from 63 million Gcal in 2010 to 121 million Gcal in 2020. 
 
To ensure the target volume of electricity production from renewable energy sources by 
2020, generation facilities with 60.3 MW total installed capacity will have to be built, 
including: 

 37,300 MW by building a hydro power plant with the installed capacity of over 
25 MW; 

 23,000 MW with other type of renewable energy generation. 
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1.2.1. Hydropower 
 
Based on maximum availability of resources, economic attractiveness and key role in 
securing reliable operations of the Russian IPS the main type of renewable energy in the 
power sector is currently hydro power, which presently accounts for 99 % of all renewable 
energy generation. 
 
Hydro power plants (HPP) provide system services (frequency, capacity) and are basic 
elements of securing the system reliability as they use over 90 % of reserved regulating 
capacity. Out of all existing types of power plants HPPs are the most flexible and able to 
significantly increase power generation over a short period of time adjusting the peak loads. 
They are among the leaders of system service providers generating power and capacity 
reserves, maintaining frequency and voltage in the IPS of Russia. 
 
About 9 % of global hydropower reserves are located on the territory of the Russian 
Federation, offering great opportunities for hydro power development. Russia ranks first 
in the world for hydro power resources. At present total theoretical hydro power 
potential of Russia is assessed as 2,900 billion kWh of annual power generation or 
170,000 kWh per 1 square kilometer of the territory. However, only about 5 % of this 
potential has been used by far. One of the obstacles to development of hydro power 
industry is the distance between the location of those resources and main consumers, since 
these resources are concentrated in Central and Eastern Siberia and in the Far East. 
 
Electricity generation by HPPs provides for annual saving of 50 million tons of fuel (the 
saving potential is 250 million tons) allowing to reduce CO2 emissions to 60 million tons. 
This gives Russia a virtually unlimited potential of power generation growth in the context 
of strict international requirements to the limits of greenhouse gas emissions. 
 
Currently 102 HPPs and one hydro power accumulating plant with a total capacity of over 
100 MW operate on the territory of Russia. Total installed capacity of hydropower units at 
the HPPs of Russia is 46 GW (ranking 5th in the world). In 2010 Russian HPPs produced 
165 billion kWh. The share of HPPs in total power generation of Russia does not exceed 20 
%. 
 
Until recently the largest Russian hydro power plant was Sayano-Shushenskaya HPP - 6,721 
MW. But after a tragic accident on August 17, 2009 it has been stopped. The recovery 
works are conducted now and should be completed by 2014. The sixth unit of 640 MW got 
connected to the grid on February 24, 2010. 
 
The second biggest HPP in Russia is Krasnoyarskaya HPP. The power generated by the 
power plant is practically completely consumed by the Krasnoyarsk Aluminum Plant – 
one of the biggest aluminum plants in the world. 
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The prospective development of hydro power industry in Russia is associated with using the 
potential of North Caucasus rivers (Zaramagskaya, Kashkhatau, Gotsatlinskaya HPPs, 
Zelenchukskaya HPP – hydro power accumulating plant, the second extension of 
Irganaiskaya HPP is under construction, Agvalinskaya HPP, development of Kuban cascade 
and Sochi HPPs, as well as development of small-scale hydro power plants in the 
Northern Ossetia and Dagestan), Siberia (completion of construction of Boguchanskaya, 
Vilyuiskaya-Sh and Ust-Srednekanskaya HPP, project design of the South Yakutia Hydro 
Power Complex and Evenkiiskaya HPP), the further development of the hydro power 
complex in the centre and the North of the European part of Russia, in the Volga area; and 
construction of adjustment capacities in the major consumer districts (in particular, 
construction of Lenigradskaya and Zagorskaya-2 hydro power accumulating plants). 
 
A. Hydro Power Plants with the Installed Capacity of 25 MW 
 
According to the Ministry of Energy of Russia 176.0 billion kWh were produced by 
hydro power plants in 2009. This value is one of the highest in the world. 
 
The General Layout Plan of Electrical Energy Facilities until 2020 envisages 
commissioning of 25.9 GW hydro power plants capacities before 2020 as the basic 
scenario. In order to meet power generation demands in case of a maximum electricity 
consumption scenario, an additional program for construction of hydro power capacities 
with the installed capacity of up to 81.56 GW is envisaged. 
 
The program of hydro power construction provides for maximum utilization of national 
hydropower engineering and hydro construction complex along with the contributions of 
scientific research institutes. 
 
Construction and commissioning of the main HPPs is envisaged by the General Layout Plan 
of Electrical Energy Facilities after 2020, when the share of large HPPs in total power 
generation would increase as compared to 2005. 
 
The development of hydro power generation by plants with the installed capacity of over 25 
MW is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

174 168 193 284

Installed capacity, MW 44,200 48,300 55,400 81,560
Share in the  power generation balance 18.3 14.1 13.0 16.1

 
B. Hydro Power Plants with the Installed Capacity below 25 MW 
 
The economic potential of small-scale hydropower plants in Russia is around 205 billion 
kWh annually. Anticipated electrical energy production at small-scale HPPs in 2020 would 
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amount to 20 billion kWh. Thus, only 10 % of the small hydropower plants (SHPPs) would 
be utilized. 
 
Russia has production facilities as well as designing and engineering institutions. Russian 
specialized institutes Mosgidroproekt, Lengidroproekt, Research Institute of Power 
Engineering prepared a good groundwork on processing schemes and engineering solutions 
in regards to choosing location for SHPPs. There are designs of various types of hydro power 
units with the capacity from 7.5 kW to 5 MW, the flow from 1.5 to  450 meters and water 
discharge rates from 0.06 up to 10 cubic meters per second. 
 
Currently there is a portfolio of projects on different stages of development for a total 
capacity of over 1.8 GW. 
 
The preliminary list of the prospective SHPPs includes over 200 power plants with the total 
installed capacity of 2.5 GW and annual production rate o f  10 billion kWh. 
 
Total electricity production at the existing and the anticipated production at the small-
scale HPPs by 2015 will amount to about 10 billion kWh, and by 2020 – 20 billion kWh. 
 
The development of hydro power generation by plants with the installed capacity below 25 
MW is shown in the table below: 
 

Description 2005 2010 2015 2020
Annual electrical energy generation, 
billion kWh 

2.8 3.5 10.0 20.0

Installed capacity, MW 683 850 2,430 4,800
Share in the  power generation balance 0.3 0.3 0.7 1.1

 
C. Tidal Power 
 
Russia possesses such tidal power resources that are comparable to the total amount of 
energy generated and consumed by the country presently. Kolski Bay and the coast of the 
Okhotsk Sea alone could provide about 100 GW of  energy if tidal power plants were 
used. 
 
Kislogubskaya Tidal Power Plant in Murmansk Oblast is the only tidal power plant in 
Russia and the only large concrete construction operating in the polar region. An 
orthogonal unit with the installed capacity of 1.5 MW that could be increased to 5 MW is 
now being tested at Kislogubskaya Tidal power plant. Using orthogonal units allows a 
transition to modular design of tidal power units, which would lead to significant cost 
reduction in power plant construction. 
 
In 2008-2011 it is planned to commission Severnaya tidal power plant located on the 
North-eastern coast of Russia in Murmansk Oblast at the Dolgaya (Eastern) Bay of the 
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Barents Sea, with the installed capacity of 12 MW, which would also include an 
experimental wave power plant. During its design and construction it is planned to optimize 
and test a typical floating concrete structure that is a completely new orthogonal 
hydropower unit, unique in its nature. Such technologies should be used in construction of 
Mezenskaya (Arkhangelsk Oblast) and Tugurskaya (Kamchatka Oblast) tidal power plants 
built in accordance with the Energy Strategy of Russia. Construction of tidal power plants is 
in line with the global trend of tidal power development. 
 
Tidal power development is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

0 0 0.024 2.3

Installed capacity, MW 1.5 1.5 12 4,500
Share in the  power generation balance 0 0 0 0.1

 
1.2.2. Wind Energy 
 
Recently there has been an emerging interest in the use of wind power in the Russian 
Federation. Russia’s wind power potential amounts to 6,500 billion kWh of electrical 
energy per year. The coastlines of the Pacific and Arctic Oceans, submountain and 
mountain regions of the Caucasus, the Urals, the Altai and the Sayan Mountains have 
high wind potential. There are promising territories in all federal districts of Russia, 
including the following oblasts: Archangelsk, Murmansk, Volgograd, Astrakhan, Saratov, 
Chita, Sakhalin, Kamchatka, Omsk oblasts etc.; the following territories: Krasnodar 
Territory, Stavropol Territory, Altai Territory, Primorye Territory and others; and the 
following republics: Karelia, Komi, Dagestan, Kalmykia, Bashkortostan, Chuvashia, Tyva 
etc. 
 
Development of the wind power industry in Russia is seen as one of the important 
areas of the Russian power sector. Installed capacity of the wind power plants in the country 
currently amounts to around 16.5 MW and 25 million kWh per year. Total installed capacity 
of the wind power plants is supposed to amount to 1380 MW by 2015 and anticipated 
electrical energy production -  17.5 billion kWh by 2020. The design documents are 
elaborated for the construction of Eisk Wind Power Plant (WPP) in the Krasnodar 
Territory (50 MW), a WPP in Kalmykia (150 MW), a WPP in the Leningrad Oblast (70 
MW) and others. 
 
The government of Arkhangelsk Oblast, Roskommunenergo JSC and SoViTec (Germany) 
signed an agreement on the construction of a wind power plant with around 300 MW 
capacity, which would assure electricity supply to the consumers. This is done within the 
framework of the “Energy of the White Sea” territorial project. 
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Within the period from 2015 up to 2020 it is planned to commission WPPs with the 
total capacity of 5,500 MW, i.e. 1100 MW a year.  
 
Wind power development is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

0.0097 0.21 2.6 17.5

Installed capacity, MW 12 120 1,500 7,000
Share in the  power generation balance 0.0 0.0 0.2 1.0

 
1.2.3. Solar Energy 
 
Over 2/3 of the territory of the Russian Federation is not suitable for large-scale utilization 
of solar energy for power generation with available technologies due to the natural and 
climatic conditions and peculiarities of solar energy inflow at the geographical latitudes of 
Russia. Envisaged rates of solar energy development in the Russian Federation are 
moderate due to very limited solar energy market. 
 
Solar power development is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

0.00002 0.00003 0.002 0.018

Installed capacity, MW 0.02 0.02 1.5 12.1
 
It is envisaged to have 12.1 MW of solar energy by 2020, which is a sufficient level for 
supporting research and engineering practices and laying a foundation for future 
photovoltaic generation. 
 
Photovoltaic units are also used for charging batteries and supplying electricity to small 
individual consumers at remote locations, including indoor and outdoor illumination, TV, 
radio and mobile communication relay stations, petrol stations, pipeline cathode protection, 
barrage and agricultural needs. 
 
For instance, 3 kW photovoltaic units manufactured by “Saturn” JSC are mounted on the 
Sober Mountain in the Krasnodar Territory to provide power supply to the radio relay 
station, used in farming in Morozovsky settlement of Krasnodar Territory, on Olkhon 
Island of Baikal and at many other sites.  
 
Russia is presently involved in the large-scale production of thin-film photovoltaic systems 
by RENOVA Group of Companies. 
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As the prices for photoelectric batteries go down the extent of using solar energy in 
electricity generation would expand. 
 
1.2.4. Biomass and Biogas Energy 
 
Currently electricity production from biomass is performed only at small thermal power 
stations at woodworking plants and paper mills using the lumber wastes. As a rule all 
heat and electricity are used for domestic power supply. Federal statistics cover just major 
power plants supplying electricity to the public switched networks. There are 27 such 
power plants with a total installed capacity of 1,276.83 MW. 
 
Another source for increasing power generation from biomass is through small power 
plants run on biogas, generator gas, biofuel, solid domestic waste and coalmining gas. 
Currently there is no such statistics at the federal level. 
 
Lumber wastes could generate 44 billion kWh and agricultural wastes – 158 billion kWh. 
Considering the level of annual electrical energy generation on biomas at the level of 34.9 
billion kWh it is planned to deploy 17.2% by 2020.  
 
Power development on biomas is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

5.2 13.5 22.0 34.9

Installed capacity, MW 1,413 2,800 5,000 7,850
Share in the  power generation balance 0.5 1.1 1.5 2.0

 
1.2.5. Geothermal Energy 
 
One of the renewable energy sources currently used in Russia is geothermal power. So far 
56 thermal waters occurrences have been explored in Russia with a potential exceeding 
300,000 cubic meters per day. Commercial operations are ongoing at 20 occurrences, 
including: Paratunskoye (Kamchatka), Kazminskoye and Cherkesskoye (Karachay-
Cherkessia and Stavropol Territory), Kizlyarskoye and Makhachkalinskoye (Dagestan), 
Mostovskoye and Voznesenskoye (Krasnodar Territory). According to existing data there 
is an underground sea in Western Siberia with an area of 3 million square meters and water 
temperature of 70-90 °С. 
 
All Russian operating geothermal power plants are located on the territory of Kamchatka 
and Kuril Islands. However the 1 GW of geothermal power generation potential has been 
generating only about 80 MW, which is about 450 million kWh in annual production (2009). 
 
Mutnovskoye occurrence: 
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 12 MW (electricity) Verkhne-Mutnovskaya Geothermal Power Plant (GeoPP) (from 
2007) with annual production of 52.9 million kWh, 

 50 MW (electricity) Mutnovskaya GeoPP (from 2007) with annual production of 
360.7 million kWh, 

 
Pauzhetskoye occurrence near the Koshelev and Kambalny volcanoes: 

 14.5 MW (electricity) Pauzhetskaya GeoPP and production of 59.5 million kWh, 
 
Iturupskoye occurrence near the Baransky Volcano: 

 3.6 MW (electricity) Ocean GeoPP, 
 
Kunashirskoye occurrence near the Mendeleev Volcano: 

 3.6 MW (electricity) and 20 MW (heat) Mendeleevskaya GeoPP (2009). 
 
Anticipated geothermal power reserves for electricity generation are assessed as 2,390 
MW. By 2020 construction of a 750 MW geothermal power plant is envisaged, which 
will account for 31 % of projected reserves. 
 
A significant amount of scientific research was done on geothermal energy and much 
technical and operational experience gained while constructing the Verkhne-
Mutnovskaya (12 MW) and Mutnovskaya (50 MW) geothermal plants in 1998-2004. 
 
Currently development of a 2.5 MW binary module is complete, and this module is to be 
reproduced in the regions with geothermal potential. 
 
The total installed capacity of geothermal power plants in 2008 was 86.635 MW. By 
2020 it is planned to commission geothermal power plants in Kamchatka (100-170 MW), 
Kuril Islands and Sakhalin (10-30 MW), Krasnodar Territory (5-15 MW), Dagestan (2.5-10 
MW) and the Chechen Republic (2.5-15 MW).  
 
Geothermal energy development is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

0.4 0.6 2.0 5.0

Installed capacity, MW 71 90 300 750
Share in the  power generation balance 0.0 0.1 0.1 0.3

 
1.2.6. Energy of Waste Waters and Low Potential Thermal Power  
 
This priority area is to be developed through pilot projects in order to improve energy 
conversion schemes, construction techniques and technologies and the environmental impact 
assessment.  
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Development of e l ectricity generation by using the energy of waste waters, waves of 
ponds, rivers, seas and oceans, and low potential thermal power of the earth, air and water 
is shown in the table below: 
 

Description 2005 2010 2015 2020 
Annual electrical energy generation, 
billion kWh 

0 0 0.08 0.5

Installed capacity, MW 0 0 20 250
Share in the  power generation balance 0 0 0 0

 
1.3. Barriers to Renewable Energy Development and Measure to Overcome Them 
 
1.3.1. Basic Factors Impeding Further Renewable Energy Development 

 
Barriers to renewable energy development include: 

 non-competitiveness of renewable energy projects in the existing market 
environment when compared to the fossil fuel projects; 

 existing institutional barriers, lack of programs supporting wide scale 
implementation of renewable energy development projects; 

 lack of developed infrastructure required to ensure the rapid renewable energy 
development, including insufficient quality of applicable scientific research; 

 lack of relevant information, such as information on potential renewable energy 
sources and reliable data on implemented projects; 

 lack of standard technical and methodological regulations, information technologies 
and software required for designing, constructing and operating renewable energy 
generation plants. 

 
1.3.2. Measures to Overcome Barriers and Streamline Renewable Energy Development 
 
Eliminating barriers and implementing adopted political decisions and formulated strategic 
tasks (including implementation of the “Main Directions of State Policy in Regards to 
Energy Efficiency Improvements Based on Using Renewable Energy Sources for a Period 
before 2020” approved by the Government Decree of the Russian Federation No. 1-r of 
January 8, 2009) are envisaged by the Draft of the State Program on Improving Energy 
Efficiency and Energy Saving before 2020, which is presently being considered by the 
Government of the Russian Federation. 
 
Renewable energy development is achieved by implementing activities in the following two 
areas: 

 Improving energy efficiency by using renewable energy sources and implementing 
quasi-market mechanisms. 

 Improving energy efficiency and environmental effectiveness of the Russian 
economy by implementing standard pilot projects using renewable energy sources. 
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Area 1: Measures to improve energy efficiency by using renewable energy sources 
include: 

 developing a system of norms and regulations that implements organizational and 
financial principles promoting renewable energy development and attracting 
investments into power generation from renewable energy sources with minimum 
costs for people; 

 developing and improving a system for monitoring of renewable energy 
development and forecasting achievements of the targets; 

 developing a system of regulating subsidy mechanisms for renewable energy 
wholesale market based on modeling the dynamics of power generation 
development and achieving the targets to ensure timely commissioning of renewable 
energy generating capacities with minimum costs for people; 

 developing and following through with the layout scheme for renewable energy 
generation facilities in order to ensure a well-balanced and efficient structure of the 
power generation capacities and units of electric grid within the framework of the 
General Layout Plan of Electrical Energy Facilities based on the electrical industry 
development programs. 

 
Area 2. Improving energy efficiency and environmental effectiveness of the Russian 
economy by implementing standard pilot renewable energy projects, including the following 
 
А. Standard projects for improving regional energy efficiency and safety based on the 
complex use of renewable energy sources: 
 
Development and implementation of pilot territorial projects to improve the energy 
efficiency and environmental effectiveness of the regional power supply through the 
regional power balance optimization and the combined use of renewable energy sources, 
local fuel resources, traditional power generation, providing maximum economic feasibility 
and energy efficiency as a result of the arising synergy effect, in order to: 

 improve the energy efficiency and environmental safety of the regions and other 
territorial units; 

 test the best technologies and mechanisms for regulating renewable energy 
generation within regional or other local economies and various natural 
environments and climate conditions; 

 define specific areas and priorities for renewable energy development (depending 
on established goals) on the territory of the Russian Federation, priority areas of 
improving energy efficiency in the regions by using renewable energy sources; 

 define the requirements to the infrastructural support of renewable energy 
operations and development w i t h i n  actual operating regimes; 

 develop and optimize based on practical application the system of norms and 
regulations for renewable energy development depending on established goals 
and conditions; 

 formulate optimal energy policy and technical policy for the Russian Federation 
in the area of energy efficiency improvements by using renewable energy sources 
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and renewable energy development based on practical experience gained by actual 
use of renewable energy sources and relevant statistical data collected; 

 create technological and institutional platform for renewable energy development 
in the Russian Federation; 

 
Expected outcomes: 

 improvement of energy efficiency by at least 40% in electrical energy and 
thermal energy of the regions; 

 increase of energy sufficiency of the regions by 30-50%; 
 perfecting regulatory mechanisms and system for regulating renewable energy 

development; 
 perfecting territorial technical standard system regulating the use of renewable 

energy sources; 
 establishing technological, informational and institutional platform for objective 

formation of optimal state energy policy and strategy for renewable energy 
development in the power sector of the Russian Federation. 

 
B. Creating technological platform for rapid renewable energy development by 
raising its competitiveness through implementation of standard pilot projects focused 
on using renewable energy generation facilities, through implementation of innovative 
generation technologies, lowering all kinds of costs and expenses, demonstrating 
and disseminating the experience: 
 
It is stipulated that the provision of the Russian Federation Presidential Decree No. 889 of 
June 4, 2008 will be observed in implementing the pilot projects on using various types of 
innovative technologies in renewable energy sources and operating beyond the wholesale 
trade system implemented by creating partnerships between the state and private sector in 
order to: 

 reduce the technological gap between the Russian Federation and industrial 
countries in using certain kinds of renewable energy sources; 

 strengthen competitiveness of generation facilities by using renewable energy 
sources as opposed to the traditional energy sources, until they become really 
competitive without the state support by 2020 majority of the renewable energy 
sources; 

 create conditions for organizing industrial production of equipment needed for 
renewable energy generation in the Russian Federation; 

 raise the industrial and export potential of the Russian Federation by perfecting 
innovative technologies, practical confirmation of efficiency and quality of 
domestically manufactured equipment used for renewable energy generation. 

 create regulatory technical standard system for manufacturing, designing and 
construction of generation facilities based on using various types of renewable 
energy sources for various climate zones and natural environments; 

 define requirements for infrastructure development, designing, construction and 
reliable and sustainable operation of renewable energy generation facilities. 
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Expected outcomes: 
 perfecting different financial mechanisms, technologies, technical standard 

documentation  on designing and construction; 
 collecting required statistical data to form renewable energy development strategy; 
 providing for technological preparation of domestic equipment production and its 

parts; 
 perfected mechanisms of industrial cooperation, including international cooperation; 
 perfected mechanisms of operating renewable energy generation facilities within 

electrical industry, thermal industry and utility management; 
 creating technological, infrastructural and informational platform for large-scale 

renewable energy generation and construction by constructing standard industrial 
power generation demo-units and analyzing their operation efficiency in order to 
perfect energy conversion technologies and principles generating facility 
construction. 

 development of regulatory technical standard system for operating heat and 
power generation facilities using renewable energy sources (that operate beyond 
the wholesale market trading system); 

 pilot production and perfecting of the regulatory and technical standard system for 
the renewable energy development. 

 
C. Standard projects on creating infrastructure for rapid renewable energy 
development and commercialization. 
 
Implementation of certain projects is stipulated for creating necessary mechanisms 
ensuring adjustment of the renewable energy generation technologies to actual operation 
conditions of heat and power generation, gradually forming environment for 
commercialization of renewable energy technologies, creating mechanisms to provide 
informational and technical support to renewable energy development and operating 
renewable energy generation facilities, creating mechanisms to support decision-making 
processes and preparation of the investment projects in order to: 

 create and perfect energy service market mechanisms within the renewable energy 
sector, including the creation of interregional expert and consulting network; 

 create and perfect system of information support for decision-making processes in 
renewable energy, including monitoring of the effectiveness of supporting 
mechanisms applied; 

 develop and test in practice the development model for renewable energy sector as 
part of integrated Russian Federation energy sector and part of local energy systems; 

 create regulatory technical standard system for renewable energy development. 
 lower by 40% the average level of subsidies needed to support renewable energy 

sources in order to reach the minimal profitability level; 
 lower the investment risk related to lack of the technical standards, high quality 

engineering and energy services, including support of sustainable operations of 
power generation facilities;  

 increase investments into construction of power generation facilities by reducing 
investment risks and ensuring availability and reliability of relevant information; 
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 reduce dependency on import in operating power generation facilities; 
 reduce costs of designing, construction and operation of power generation facilities 

by optimization cooperation in equipment production and equipment supply, as well 
as by creating unified standards for construction stage and designing. 

 
Implementation of the “State Program for Energy Efficiency Improvements and Energy 
Saving until 2020” should lead to saving primary energy resources and reducing 
anthropogenic emissions of the greenhouse gases.  
 
The state policies of the Russian Federation in renewable energy sector before 2020 are 
based on the following principles: 

 coordinating activities in the area of power generation and renewable energy 
development;  

 implementing state measures promoting renewable energy development, which 
includes making payments for electrical energy generated from the renewable 
energy sources and reimbursing costs of connecting to the grid; 

 developing a complex of state supporting measures for the industry and research 
institutions in order to provide renewable energy sector with Russian equipment, 
component parts and advanced technologies from the Russian industrial 
enterprises; 

 creating favorable conditions for attracting non-budgetary investments into 
construction of new generation facilities and reconstruction of existing generation 
units based renewable energy sources, and applying the venture fund mechanisms 
to invest into renewable energy generation facilities; 

 supporting small businesses operating in the renewable energy sector; 
 ensuring availability of information on organizing and conducting renewable energy 

development events; 
 executing technical and technological control and supervision over compliance with 

the safety procedures and requirements during the renewable energy generation 
processes; 

 adopting the “State Program for Energy Efficiency Improvements and Energy 
Saving before 2020” as a determinant of renewable energy development in the 
Russian Federation and achieving the outlined targets. 

 
1.4. Conclusion 
 
The Russian Federation with its vast geography includes every type of condition favourable 
to renewable generation, including windswept steppes, areas of high insolation and 
forestation and significant geothermal regions. Yet that potential remains almost completely 
unrealised.  
 
Russia has excellent potential for wind power generation. An attempt to utilize just 25 
percent of its total potential would yield some 175,000 MW of power. The highest wind 
energy potential is concentrated along seacoasts, in the vast territories of steppes and in the 
mountains.   
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The overall technical potential of biomass is estimated as 35 million toe, which, if converted 
to electrical power, could generate nearly 15,000 MWe. This includes sewage sludge, cattle 
manure, and lumber waste.  With the reconstruction of pulp and paper plants, the use of 
wood waste is also becoming more prevalent.   
 
Similarly, hydro potential is quite large with 9% of the world’s hydro resources concentrated 
on Russian soil.  Hydropower makes up 21% of total generating capacity and there is a large 
potential for small to medium hydro power projects.   
 
Geothermal potential is also high, with theoretical resource estimates of high temperature 
(>90 C) steam, water and brine at greater than 3,000 MWe.  
 
Solar potential is reasonable despite the country’s location in the northern latitudes.  The 
highest solar potential is in the southern regions.   
 
Despite having a great potential the development of renewable energy projects in the Russian 
Federation is hindered by the lack of a legislative mandate (renewable portfolio standard or 
feed-in prices), low electric and heat tariffs, low public demand, and the overall lack of 
investment capital.  Nevertheless, the shear magnitude of renewable energy potential 
qualifies Russia as a leading candidate for development. 
 
Development of renewable energy in the Russian Federation is closely associated with 
creating favorable political, economic and legal conditions, and applying Russia’s 
considerable scientific and technological resources to accomplishing the task.  
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2. The Republic of Armenia 
 
2.1. Introduction 
 
2.1.1. General Information: 
 
Territory: 29,8 thousand km2 
Population in 2009: 3.249 million people 
GDP volume in 2009: 11,9 billion US dollars 
 
GDP structure (2009): 
Agriculture – 22,5%; 
Industry – 43,5%; 
Services – 34,1%. 
 
The Republic of Armenia is a small landlocked country, located at the crossroads of Europe 
and Asia. It is almost completely dependent on imported energy, does not have any oil wells, 
gas wells, or refineries. There is also no local coal production.  Electricity is generated by a 
nuclear power plant, two thermal power plants and numerous big and small hydropower 
power plants. As far as oil products imports are concerned, a severe constraint is that they 
can enter Armenia only via Georgia and Iran, since the frontiers with Turkey and Azerbaijan 
are closed. Currently, almost all imported gas and oil products come from Russia. Armenia’s 
National energy strategy therefore consists of both securing fuel and energy resources supply 
from abroad, and further developing the domestic Renewable Energy Sources. The Four 
Pillars of Armenian National energy strategy state: 
• development of nuclear energy; 
• utilization of renewable energy sources and energy efficiency improvements;    
• diversification of primary energy resources and import/export routes; 
• regional integration and cooperation. 

 
2.1.2. Power Generation 
 
As depicted in the table below, the main sources of power generation in 2008 were nuclear 
(about 40%), thermal (about 30%) and hydro, wind and biogas (about 30%). Thermal and 
nuclear power plants, generating approximately 70 % of national electricity, are using 
imported fuels / fuel rods, which makes hydropower the main local source of energy, 
providing approximately 30% of electricity in the country. 
 
The peak demand in 2008 was 1,204 W and the minimum - 336 MW.  Total electricity 
consumption in 2008 was approximate 4,900 million kWh. Total installed power plant 
capacity is 3,218 MW (56.7% of which is privately owned). Armenia imported 343 million 
kWh of electricity mostly from Iran, and exported 485 million kWh mostly to Iran and 
Georgia. It is estimated that over the next decade electricity demand will increase at a rate of 
4.5% per year.  
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Annual Balance of the Armenian Electrical Energy System, 2008  
Total Electricity Generation, Kwt/h:    6,114,095,673
 including:  
 Nuclear (40%) - Metzamor Nuclear Power Plant 

(NPP) 
2,461,658,858

 Thermal (30%) 1,831,857,349
 Renewable, total (30%) 1,820,579,466
 including: 
 Sevan-Hrazdan Cascade of HPPs 576,189,870
 Vorotan Cascade of HPPs  907,614,948
 Dzora HPP  77,128,368
 Small HPPs (plus wind power plant) 259,646,280
Total Consumption, Kwt/h: 5,740,934,730

 
Almost all large hydropower plants are located on the Hrazdan and Vorotan Rivers however 
their capacities have been substantially reduced due to obsolescence and poor maintenance. 
Armenia is trying to regain some of its lost capacity by various major refurbishment projects. 
   
In September 2007 an agreement was signed between Armenian and German Governments 
on cooperation in developing the energy sector. Several loans for energy sector projects are 
envisaged within this agreement, including “Renovation of Vorotan Cascade Hydropower 
Plant Project” (29 million Euro). In addition, a new hydropower plant construction program 
has been proposed by the Armenian government that would build at least three large 
hydropower plants with a combined capacity of about 270 MW.  
 
The government of Armenia promotes four main areas of investments in the hydropower 
sector: 

 Rehabilitation of all existing hydropower stations;  
 Reaching new economically-feasible hydro potential - 275 MW; 
 Construction of small hydropower stations with a total capacity of 400 MW via 

private investments; 
 Construction of pumped storage systems with comparatively low expenditures. 

 
As for wind power generation, the first wind power generator was installed in 2005 with a 
capacity 2.6 MW while the other wind power generation projects are underway.  
Biomass and waste have only marginal domestic significance as household fuel.  
Although renewable energy sources market in Armenia is progressing relatively slow, it 
maintains “open door” policies for investments and projects.  
 
2.1.3. Electric Transmission System, Regional Network Agreements 
 
The electric transmission system of Armenia consists of fourteen 220 kV substations, 164 km 
of 330 kV lines, 1,320 kilometers of 220 kV lines, and 3,146 km of 110 kV lines.  
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Armenia is part of the Trans-Caucasian Power Pool. However, Armenia's equipment 
designated for the power pool is no longer functioning due to the trade blockage by 
Azerbaijan. There are also several transmission lines to neighboring countries that are not 
currently being used because of political conflicts, including:  

 Azerbaijan – a 330 kV line; 
 Turkey - 220 kV line; 
 Azerbaijan (Nakhichevan) - a 220 kV line and two 110 kV lines. 

 
In addition there is a 220 kilovolt line and two 110 kV lines connecting Armenia to Georgia 
and a 220 kV line to Iran. The second 220 kV line between Armenia and Iran has been 
commissioned. The line will double electricity flows between Armenia and Iran raising it to 
400 MW. In 2004 a memorandum was signed between Iran and Armenia for construction of 
a third high-voltage line. The third line of 400 kV will bind 300 km in Armenia with 100 km 
in Iran. 
 
There is also an agreement on the parallel functioning of the power systems in Georgia, 
Armenia and Iran. A new 400 kV line will be built between Georgia and Armenia. The 
construction of the power line will make it possible to transmit up to 400 MW of electricity 
between these countries. 
Works on rehabilitation of 220 kV substations are being finalized.  With funds from loans 
extended by German KfW bank, the substations at Vanadzor-2, Kamo and Alaverdi-2 have 
been completely overhauled. Partial rehabilitation works have been finalized at 8 other 
substations, with loan funds extended by the World Bank. Armenia now has the most modern 
transmission grid equipment in the region. 
 
At the end of 2001, an Automated Power Control and Accounting System (APCAS) financed 
by USAID was activated on the wholesale power market. This system allows to fully control 
and calculate the power transmitted through the wholesale power market for the first time in 
the post-Soviet space, resulting in substantial reduction of accounted losses in transmission 
lines. 
 
With loans of US$6 million extended by JBIC (Japan), work is scheduled to begin on phased 
implementation of SCADA. The first phase is for modernization and enhancement of the 
communication system between various power system facilities. 
 
A $20 million loan was extended by the German Government and KfW Bank for renovation 
of Gyumri-2 substation in the north of Armenia.  Furthermore under the agreements with 
JBIC, it is proposed to restore thirteen 110 kV substations by means of soft loan funding and 
to reduce losses in the distribution networks. 
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2.1.4. General Energy Policy of Armenia  
 
Energy security and energy independence represent two important elements of the national 
security strategy of Armenia. Hence, the development of the energy sector has always been 
an issue of primary importance within the government’s agenda of economic reform.  
 
Privatization strategy provides first for restructuring and incorporation of interconnected 
energy complexes, and then for selling them to strategic investors. Non-strategic facilities are 
privatized by direct transfer to the private sector. Private investors are expected to build new 
energy complexes under Build-Own-Operate, Build-Own-Transfer and Build-Own-Operate-
Transfer schemes. 
 
The Ministry of Energy is responsible for the energy sector, including the reform process. 
The Ministry is supported by other organizations, such as the Energy Institute and the Energy 
Strategy Centre (ESC). Armenia's Energy Law was enacted in 1997, and revised as of 11 
April 2001.  
 
2.1.5. Legislative Framework for Foreign Investments in the Energy Sector  
 
While in recent years Armenia has introduced notable reforms to its legal environment, the 
country continues to face considerable challenges preparing legal rules, institutions and 
culture to a market-oriented economy.  
 
2.2. Renewable Energy Potential of Armenia  
 
Armenia has significant renewable energy sources capable of covering 30% of electricity 
demand in 2025 (not including geothermal energy, direct transformation of solar energy, 
production of electricity from biogas, and half of wind power potential).     
 
2.2.1. Hydropower 
 
At present hydropower resources are most widely used among all renewable energy sources.   
Utilizing two major existing HPP Cascades (Sevan-Hrazdan and Vorotan) to their full 
potential and construction of the following three major HPPs are envisaged in the nearest 
future: 
 

HPP Project Description 
Meghri HPP on Araks River, 
annual generation of 
approximately 130 MW / 800 
million kWh 

The HPP construction project shall be carried out with the 
Islamic Republic of Iran. The Feasibility Study is 
completed and the financial schemes are clarified. 

Shnogh HPP on Debed River, 
annual generation of 
approximately 75 MW / 300 

Technical design was done by Armhydroenergyproject 
Institute in 1966 and updated in 1993. Negotiations are 
conducted by the Ministry of Energy and Natural 
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million kWh  Resources of RA to update the study. 

Loriberd HPP on Dzoraget 
River, annual generation of 
approximately 66 MW / 200 
million kWh 

The Feasibility Study was prepared by Fichtner Company 
within the framework of European Union /TACIS/ 2003-
2004 programme and updated in February 2007. 
Negotiations on construction of Loriberd HPP are 
conducted by the Ministry of Energy and Natural 
Resources of RA. 

 
Construction of small hydropower plants (up to 10 MW) is a leading course of action 
towards development of renewable energy sector and attaining energy security of Armenia.  
 
As of August 01, 2011 electricity was generated by 110 (SHPPs) with the total installed 
capacity of approximately 147 MW / 476 million kWh. Another 73 SHPPs have received 
licenses for construction with a total installed capacity of approximately 142 MW. Design 
documentation with brief feasibility studies is available for all investors on the official 
website of the Ministry of Energy and Natural Resources of the Republic of Armenia. 
 
2.2.2. Wind Energy 
 
Armenia has substantial wind energy resources. According to the Wind Energy Resource 
Atlas developed by the National Renewable Energy Laboratory of the USA in 2003, 
economically justified potential of wind energy in Armenia is approximately 450 MW.  
 
The first wind power plant in the Caucasus was launced at the Pushkin Gorge, Armenia in 
December 2005 with a total capacity of 2,6 MW. Construction of other wind power plants 
with a total capacity of 20MW is envisaged at the same location. 
 
Feasibility Study for construction of the wind power plant at Simyonovka Gorge in the Sevan 
Region (cumulative installed capacity – 34.5 MW) has been prepared within the framework 
of TACIS “Assistance to Energy Policy of Armenia” programme. 
 
German Company DECON with financial support of the KfW bank analyzed the wind power 
of Kotayk Marz revealing the potential for building a wind power plant with cumulative 
installed capacity of 50-75 MW. 
 
Italian private company carried out wind monitoring at Qaraqhach Gorge in the Shirak Marz. 
Investments for construction a 20 MW “Qaraqhach 1 Wind Farm” are envisaged with further 
expansion to 90 MW. 
 
A joint USA and Armenian private company carried out wind monitoring works at Sotk 
Gorge in the Gegarkunik Marz. “Zod Wind” CJSC is currently negotiating with different 
organizations to attract the investments for a construction of 90 MW “Zod Wind Farm”. 
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2.2.3. Solar Energy               
 
Armenia has a significant solar energy potential. The average annual amount of solar energy 
flow per square meter of horizontal surface is about 1720 kWh (the average for Europe is 
1000 kWh). One fourth of the country’s territory is endowed with solar energy resources of 
1850 kWh.  
 
Daily production of hot water from water-heaters with 2.75 m2 surface is 120-160 liters. 
There are cooling and ventilation solar systems at American University of Armenia, with 
solar capacity of about 50 kWh and photoelectric capacity of about 5 kWh. Solar – water 
heaters have been installed on the roofs of buildings in many settlements, such as 
kindergartens, houses, medical centers by “Shen” organization, “Solaren” LTD, Greek 
“CRES” organization, TACIS, USAID and other charity organizations. 
 
Thus far photovoltaic demonstration modules of different capacities have been installed in 
Armenia. Polymeric photoelectric inverters with 9.8 kWh capacity and total surface of 200 
m2, designed by Germany and US, were assembled at the roof of Armenian-American health 
centre / Institute of Mammography. 
 
Armenia Renewable Energy and Energy Efficiency Fund with financial assistance of the 
World Bank and GEF Grant launched a project on “Assistance for Development of Actual 
Solar PV Energy in Armenia”. 
 
Potential for developing photovoltaic (PV) industry in Armenia was studied in the 
framework of the project “Assistance for Development of Actual Solar PV Energy in 
Armenia”. 
 
Armenia has certain experience in PV technologies as well as significant deposits of raw 
materials to develop a whole technological chain locally. Thus implementing PV industry 
technologies at the national level is one of Armenia’s main priorities in the renewable energy 
sector. 
 
2.2.4. Biogas and Bioethanol Energy 
 
Biomass is not widely used as a power or gas source in Armenia. Annual biogas potential of 
Armenia is about 135 million m3. A contract was signed between Yerevan Municipality and 
Japan Shimizu Corporation for implementation of the Project in Yerevan on “Nubarashen 
Solid Waste Landfill Gas Capture and Power Generation CDM (clean development 
mechanism) Project”. The cumulative installed capacity of gas engine generator will be 1,4 
MW. According to calculations of Shimizu Corporation implementation of each phase of the 
aforementioned project will result in at least 56 000 t annual certified reduction of CO2 
emissions. 
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Global bioethanol industry is a relatively young industry, which continues to improve its 
process efficiencies. Significant improvements have been realized over the past decades for 
bioethanol produced from corn and sugar, and innovations will continue to change the 
industry. In addition, bioethanol production technologies from cellulose are undergoing 
continued developments and testing. This technology will ultimately change the dynamics of 
bioethanol industry as well as global fuel markets. All this factors contributed to placing 
bioethanol technologies as one of Armenia’s priorities in the renewable energy sector.  
 
Armenia Renewable Energy and Energy Efficiency Fund with the financial assistance of the 
World Bank and GEF Grant organized a study on “Assessment of Bioethanol Production, 
Potential Utilization and Perspectives in Armenia”.  Multiple bioethanol production 
scenarios were recommended by the Consultants of this project. 
 
2.2.5. Geothermal Energy  
 
Geological and geophysical explorations were conducted to reveal precise locations of 
geothermal energy sources for construction of geothermal power plants. One of such 
locations is Jermaghbyur, where at the depth of 2500-3000 meters hot water with the 
temperature of 250o C was discovered with the pressure of 20-25 atm. The prospects of 
constructing the first 25 MW geothermal power plant are existing upon confirmation of this 
data.   
 
“Agreed Minutes of Negotiations” were signed by the Republic of Armenia and the 
International Bank of Reconstruction and Development on the 1st of February 2009 with 
provisions for conducting relevant geological, geophysical and other explorations for 
geothermal projects in two landings (“Gridzor” and “Qarqar”). If the results are positive, the 
drilling works shall commence. 
 
2.3. Barriers to Renewable Energy Development and Measures to Overcome Them 
 
2.3.1. Legislative, Technological and Institutional Barriers  
 
Relevant studies have been carried out by numerous international and local organizations, 
such as Armenia Renewable Energy and Energy Efficiency Fund, PA Government Services 
Inc., German-Armenian Fund etc., in order to reveal barriers to the development of 
renewable energy sector and to find appropriate solutions. The results of these studies have 
been submitted to the Ministry of Energy and Natural Resources of RA.  
 
A. Proposals from Armenia Renewable Energy and Energy Efficiency Fund on 

Barriers Imposed by Branch Ministries to the Development of Renewable Energy 
Sector 

 
Under the project sponsored by the World Bank, Armenia Renewable Energy and Energy 
Efficiency Fund (AREEEF) studied existing institutional barriers imposed by each Ministry 
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to the development of renewable energy sector in Armenia and presented the following 
results to the Prime Minister of RA: 
 

a)  For the Ministry of Environmental Protection: 
 
1. Referring to legislation: The Decision of the Government No. 592n dated May 
22, 2003 on water intake sets a vague requirement on the volume of water that 
needs to remain in the river.  
Barrier: Uncertainty in calculations of ecological flows often leads to abuse of 
norms by designers and result in extremely low levels of water remaining in the 
river, which however cannot be proved wrong, as the Law does not set specific 
restrictions.     
Proposal of the AREEEF Fund: to clarify the calculation of flows.  
 
2. Referring to legislation: Water code of RA, Article 33. 
Barrier: According to the Water Code of Armenia the Water Utilization Permit for 
SHPPs is issued for a three year period with further prolongation required. It does 
not seem logical since the life cycle for a SHPP is 15 years (the operation license 
for SHPP is issued for 15 years) with a state guarantee of 100% purchase of 
electricity generated by such plant. This creates an additional uncertainty for 
investors/designers in regards to the future of the project. 
Proposal of the AREEEF Fund:  to change the legislation and extend the Water 
Utilization Permit validity period to at least 15 years.  
 
3. Referring to legislation: RA Law on “Environmental Impact Assessment”.  
Barrier: According to the Law on the Environmental Impact Assessment (EIA) the 
time required for conducting EIA is set to 120-357 days, which creates a ground 
for abuse of authority. 
Proposal of the AREEEF Fund: to review the law and clarify the course of actions 
and the period of its implementation.  
 

b)  For the Ministry of Energy and Natural Resources of RA: 
 
1. Referring to legislation: “Energy Law of the Republic of Armenia” Article 23, 
PSRC, Decree 109n dated September 16, 2004. 
Barrier: Power Purchase Agreements (PPA) with “Electrical Networks of 
Armenia” CJSC for electricity generated from renewable energy sources are 
signed upon completion of construction of the new power plant. This causes 
problems to the international investors with previous experience, when PPAs were 
signed with buyers prior to the commencement of construction thus guaranteeing 
future purchase of electricity in the free market economy.  
Proposal of the AREEEF Fund: to allow investors to sign contracts with “Electric 
Networks of Armenia” before the construction commencement date. It is 
necessary to clearly define the “market rules” and market players: power 
producers, buyers and their relationships. 
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2. Referring to legislation: “Energy Law of the Republic of Armenia” Article 27. 
Barrier: The property rights of the licensees are restricted: no licensee may own 
and transfer 25% or more shares. 
Proposal of the AREEEF Fund: to preferably amend this article or add a clause 
setting restrictions on power generating capacities preventing monopolies and 
keeping owners of several SHPPs from exceeding the specified limits. 
 
3. Referring to legislation: “Energy Law of the Republic of Armenia” Article 59. 
Barrier:  According to Article 59 of “Energy Law of the Republic of Armenia” 
enacted in 2001,  the Government of Armenia had to issue perspective Decrees 
within 6 months, which could guarantee required water supply for power 
generation. However there is still no guarantee for water supply to HPPs.    
Proposal of the AREEEF Fund: to increase attractiveness of investment climate by 
setting a water supply guarantee. 
 

c)  For the Ministry of Urban Development of RA: 
 
1. Referring to legislation: N/A 
Barrier: The quality of design documentation for small HPPs. This mostly refers 
to providing precise and thorough hydrological data. Designers often do not 
follow the design of the SHPPs and do not pay proper attention to the location of 
such, which further leads to grave consequences during the expert evaluation of 
environmental impact assessment. 
Proposal of the AREEEF Fund: to clarify the responsibilities of designing 
companies in regards to the scope of work and make a requirement to include it in 
the design contract. 
   
2. Referring to legislation: “Law on Urban Development of the Republic of 
Armenia”        (Article 6), “Implementation of Technical Monitoring of 
Construction Quality” of the Ministry of Urban Development, Resolution No. 44 
dated April 28, 1998 and “Copyright Monitoring of the Construction Process” of 
the Ministry of Urban Development, Resolution No. 143 dated September 28, 
1998. 
Barrier: In certain cases construction of SHPPs was not carried out in compliance 
with the design documentation and monitoring was not done properly, which will 
lead to serious consequences in terms of safely and effect power generating 
capacity.  
Proposal of the AREEEF Fund: to appoint licensed design and construction 
companies to carry out proper construction monitoring activities. 

 
B. Proposals from the PA Government Services Inc. on Barriers to Development of 

Renewable Energy Sector in Armenia 
 

Program: Enforcing Reforms and Enhancing Energy Security of Armenia. 
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Subject: Analysis of Legal and Regulatory Constrains for Development of Small 
Hydro Power Plants in Armenia. 
Prepared for: The United States Agency for International Development, Armenian 
Mission. 
Presented to: The Government of Armenia on behalf of the Ministry of Energy and 
Natural Resources. 
 
Summary 
 
It is the policy of Armenian Government to develop renewable energy sources in order 
to achieve greater energy security and increase local production. Existing procedures 
and regulations in the area of small hydro power development are very complicated and 
resource consuming, which makes their development even more problematic. 
Following them requires huge efforts, much time and financial resources. Sometimes it 
may take more than 6-8 months.  Moreover, the terms of different permits often do not 
correspond with each other; and as a result the investor/developer may be required to 
renew the permits at different governmental agencies. 
 
Thus, existing procedures are serious obstacles for the implementation of even the 
simplest and smallest projects. In order to stimulate small hydro development in the 
country the regulatory procedures should be simplified and requirements for SHPP 
should be different from the ones applicable to big HPPs and other power projects.  
 
To streamline the process PA Government Services Inc. recommended the following 
actions: 

1. To amend the Energy Law in order to remove the requirements for ownership 
restrictions of micro and small power generation plants. 

2. To clarify the Water Code and other related normative acts and make clear 
indication of cases when the application should be sent to the National Water 
Council. 

3. To set a shorter term for the initial assessment (that is basically screening of the 
application) and revision of the water use permit copy by the applicant reviewed.  

4. To make provisions for consistency between the water use permit that is issued for 
3 years and operation license, issued for 15 years. Renewal of Water Use Permits 
should be done automatically by the Water Resource Management Agency for the 
following 3 years upon application from the developer. The process should be as 
simple as possible. 

5. To adopt a Governmental Decree on procedures for changing the land category 
and clearly defining the whole process by stages, responsible entities and 
timeframes. The process should be simplified and local government bodies 
authorized to change the land category for small and micro plants. The period 
should not exceed 30 days as it is connected with other issues, such as tendering 
procedures, preparation of contracts, etc. 

6. To adopt simpler procedures for receiving environmental impact assessment 
report for small and micro hydro projects to address the issues raised in the PA 
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Consulting report. For C-category activities it is recommended that the authorized 
body should be allowed to approve the activity after the initial phase of reviewing 
the application. The contents of the strategic impact report of the conceptual 
documents are certainly enough to determine that in many cases, no further impact 
assessment should be necessary.   

 
Streamlining and simplifying the process, introducing clear definitions and defining the 
roles of the state and local government institutions would significantly improve the 
process and reduce the risks of investors. Otherwise, the pace and extent of further 
development and real success of small hydro generation shall remain a matter of 
question. 

 
C. Proposals from Enertech International Incorporated and BBI International on 

Barriers for Producers of Bioethanol Motor Fuels in Armenia and Required 
Political Measures 

 
Barriers for Producers of Bioethanol Motor Fuels in Armenia submitted to MENR for 
GoA's attention by the consulting companies are as follows: 
 

1) To develop EU fuel standards by 2009; 
2) To meet 5% nationwide mandated blending level of bioethanol in petrol not 

later than by 2014 and set mandated excise tax on imported bioethanol; 
3) To increase mandated blending level to 10% by 2020; 
4) To classify denaturated bioethanol as motor fuel and not as ethanol for 

alcoholic drinks with an excise tax of 600 AMD per liter; 
5) To set specific quality control measures and conduct fuel testing at fuel stores 

and retail points; 
6) To classify bioethanol as the source of renewable energy; 
7) To develop and introduce public awareness program on promoting bioethanol 

production and implementing it at a national level. 
 

D. Proposals from Danish Energy Management A/S Company and “Solaren” LTD on 
Barriers to Developing PV Solar Industry in Armenia 

 
Barriers to developing solar energy are submitted to MENR for GoA’s attention by the 
mentioned consulting companies. 
 
The economic feasibility of solar energy projects in Armenia does not seem viable at 
this stage. Besides the Energy Saving and Renewable Energy Law that considers 
renewable energy development a priority in Armenia, there are no incentives and 
promotion mechanism that can attract investments in this field.  
 
Firstly, the Armenian government plans to develop and refurbish gas sector and to build 
a new nuclear power plant (no external costs are incorporated though). Secondly, the 
state budget deficits hold back other priority areas such as social services, infrastructure 
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development, etc. All these factors do not provoke optimism in relying on government 
support at present. 
 
One of the key motivators for using solar energy sources in Armenia is the ideal 
insolation levels throughout the whole country. Another attractive factor is the 
availability of raw materials and infrastructure to set up industry that can include the 
whole technological chain. 
 
Investments into solar energy in Armenia could be boosted if the following principles 
are implemented:  

(i) sound governmental incentives,  
(ii) mandatory law requirement to use solar energy components where they are 

technically manageable,  
(iii) significant product cost reduction,  
(iv) attractive tariff for grid-connected applications,  
(v) simplified licensing procedures.   

 
SWOT analysis 
At this stage solar energy developments are rather challenging in Armenia. Solar PV 
technologies should compete with other major substitutes, such as electricity produced 
from conventional sources (natural gas and nuclear fuel), and be available in 
households, rural communities and commercial institutions. 
On the other hand, the country may take advantage of solar PV development 
opportunities and focus on expanding export markets. The SWOT analysis is provided 
below: 
 
Strengths: 
 available raw materials to set up a whole technological chain; 
 local capacity and foreign expertise; 
 legal and commercial possibility for decentralized grid-connected generation; 
 local capacity to absorb technology transfer and develop/implement energy-related 

projects; 
 current legislation on selling energy to the grid. 
 
Weaknesses: 
 limited market; 
 high initial costs; 
 highly developed power infrastructure; 
 in spite of the fact that promotion of renewable energy sources is stated as a policy 

objective in all official documents governing power legislative and regulatory 
framework, no specific legislation has been yet enacted and no well-defined 
mechanisms have been put in place to provide meaningful incentives for 
implementation of renewable energy projects; 
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 lack of experience of local banks and lack of favorable credit sources (retail 
schemes); 

 lack of experience of foreign commercial banks in Armenia; 
 lack of favorable regulative and incentive structure. 
 
Opportunities 
 significant solar energy potential; 
 EU and other donors’ and international organizations’ interest in renewable energy; 
 favorable public attitude; 
 possible increase of electricity tariffs and need for new investments for conventional 

plants; 
 exponential growth of international market; 
 development of tourist attractions in off-grid locations. 
 
Threats 
 nuclear power production is seen as a priority for national energy strategy in order to 

meet the rising electricity demand;  
 refurbishing and further development of gas sector and gas burning plants will offer a 

strong competition to solar PV products; 
 existing hydro power is perceived as covering the “clean energy” commitments; 
 relatively high initial capital costs of renewable energy sources jeopardize the ability 

of solar energy to compete in a free energy market; 
 low energy prices due to existing old plants and subsidized natural gas prices along 

with excess of power from those plants; 
 lack of political initiative to quantify externalities and energy security benefits; 
 lobbying power of conventional energy groups; 
 unpredictability of local currency exchange rates. 
 
The above SWOT analysis lists opportunities to develop PV industry in Armenia. 
 
At the meantime, a strategy to handle problems related to potential threats could be as 
follows: 

- promoting and lobbying activities for favorable regulative and incentive structure; 
- market development locally and regionally; 
- public awareness campaign; 
- knowledge transfer and utilization of corresponding technologies; 
- capacity building and educational programs; 
- product cost reduction; 
- cooperation with banks to develop retail schemes; 
- source out cheap money for commercial project. 
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2.3.2. Financial and Fiscal Barriers 
 
Given that the budget of RA is limited, additional financial flows are required to achieve the 
goals fixed in the “Action Plan for the Ministry of Energy and Natural Resources of the 
Republic of Armenia Stipulated by the Provisions of the National Security Strategies of the 
Republic of Armenia” adopted on November 01, 2007 by the Government of the Republic of 
Armenia (Decision N 1296-n). 
 
In order to stimulate renewable energy development, all electricity generated at small hydro 
power plants, wind, solar and biomass power plants during the first 15 years of operations 
shall be purchased by a fixed tariff pursuant to the Energy Law. “Estimation of Tariffs for 
Electricity Generated from Renewable Energy Sources on the Territory of the Republic of 
Armenia” was adopted by PSRC decision. Adopted preferential tariffs are as follows 
(excluding VAT): € 6.3 cents per kWh for wind and “bio” electricity, € 3.3 cents per kWh for 
the SHPPs and others, excluding solar electricity. Absence of solar electricity tariff creates 
fiscal barriers for investors to study economical attractiveness of solar power projects in RA. 
As a result, there are no solar power plants connected to high voltage grid. In order to adopt 
solar electricity tariff and to promote development of solar energy it is necessary to study and 
construct at least one solar power plant connected to high voltage grid.  
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No. Action Goals and Expected Results Run-time Financing Sources 

1 2 3 4 5 
1 Construction of SHPPs 

(capacity: up to 260 MW) 
utilizing domestic hydropower 
potential, generating approximately 
600 mln kWh in addition to currently 
available 200 mln kWh 

until 2025 distributed through the 
years 
 

private investments 

2 Construction of Loriberd 
HPP (capacity: 60 MW)  

utilizing domestic hydropower 
potential, generating approximately 
200 mln kWh  

start-up in 2015 soft loans from the state (about Euro 
80 mln based on the FS prepared by 
the Fichtner Company) 

3  Construction of Shnogh  
HPP (capacity: from 75 to 
100 MW)  

utilizing domestic hydropower 
potential, generating approximately 
300 - 400 mln kWh  

start-up before 2015  private investments, two options: 
“HARZA” - USD 100 mln (300 mln 
kWh) or  
“GENERAL ELECTRIC HYDRO” 
- USD 160 mln (440 mln kWh)  

4 Construction of Meghri   HPP 
(capacity: 140 MW)  

utilizing domestic hydropower 
potential, generating approximately 
800 mln kWh  

start-up before 2014, 
investments made by the Islamic 
Republic of Iran to be returned in 
the form of generated electricity  

Loan extended by the IRI for 
approximately USD 240 mln.  
Negotiations with the Iranian side 
on   the financing schemes are in the 
final stage. 

5 Construction of wind farms 
(capacity: 200 MW) 

utilizing domestic wind potential, 
generating approximately 525 mln 
kWh  

until 2025 distributed through the 
years 

private investments 

6 Heat supply rehabilitation  by 
maximum utilization of 
geothermal, biogas, solar and 
other possible renewable 
energy sources  

meeting the state demand for heat 
supply 
 

continuing up to 2015  state subsidies, other economic 
privileges, soft loans by the state, 
private investments  

7 Organizing continuous large 
scale energy saving measures 

promoting energy saving technologies, 
implementing national energy saving 
program approved by the government 

continuous implementation of 
proposals from the state 
management bodies  

state subsidies, other economic 
privileges, soft loans by the state, 
private investments  
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2.3.3. Reforms to Promote Renewable Energy Sources Development in Armenia  
 
Currently Government of RA is implementing legislative reforms to promote 
development and investments to the renewable energy sector also facilitating 
collaboration with different international donor organizations.  
 
According to the Decree No. 926p dated November 18, 2008 of the Prime Minister of RA 
the Inter-Agency Committee for Study of existing barriers to development of renewable 
energy and finding appropriate solutions was formed with the representatives from the 
following institutions: 

- the Ministry of Energy and Natural Resources of RA; 
- the Ministry of Finance of RA;  
- the Ministry of Natural Protection of RA;  
- the Ministry of Territorial Administration of RA; 
- the Ministry of Urban Development of RA;  
- the Public Services Regulatory Committee;  
- the Adjunct bodies of the Government of RA, like the  State Revenue Committee 

and the State Committee of the Real Estate Cadastre.   
 

The Committee studied a list of barriers for renewable energy development in Armenia 
and other obstacles prepared by Armenia Renewable Energy and Energy Efficiency Fund 
(and submitted to the Prime Minister of RA) and by other organizations (submitted to the 
Ministry of Energy and Natural Resources of RA for the attention of the Government of 
RA).  
 
The Committee on overcoming barriers to renewable energy development prepared a list 
of required legislative changes and drafts of the Government’s Decrees to be submitted 
for GoA’s consideration. The Minister of Energy and Natural Resources was appointed to 
control realization of Prime Minister’s Decree.  
 
The Inter-Agency Committee discussed the following issues during their meetings: 

- Definition of new methods for ecological flows and permitted amount of water 
intake (see item 4.1 of the report, paragraph a, issue 1); 

- Draft of the RA law on “Amendments to the Water Code of the Republic of 
Armenia” (see item 4.1 of this report, paragraph a, issue 2) - already submitted to 
the Parliament; 

- Draft of RA law on “Amendments to the RA Law on Excise Tax” (see item 4.3 of 
this report, issue 4); 

- Draft of the RA law on “Amendments to the RA Law on State Taxes” (see item 
4.3 of this report, issue 6); 

- Draft of the RA Law on “Amendments to the RA Law on Environmental Impact 
Assessment” (see item 4.1 of this report, paragraph a, issue 3) – in the process of 
discussing with international organizations; 

- Draft of the RA Law on “Amendments to the RA Law on Energy” (see item 4.1 of 
this report, paragraph b, issue 3) - already submitted to the Parliament. 

 
The Committee examined the information, specialized analyses and standpoints presented 
by various professional institutions. The general decision was made during the forth and 
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fifth meetings of the Committee held on April 10 and June 24, 2009. The protocols of 
these decisions were sent to the Prime Minister and the drafts of some of the 
aforementioned normative documents submitted to GoA and subsequently to the 
Parliament.  
Finally the Decree of the Prime Minister of RA No. 926p dated November 18, 2008 to 
form an Inter-Agency Committee to study existing barriers to renewable energy 
development and finding appropriate solutions was canceled by the Decree of the Prime 
Minister of RA No 485p dated June 01, 2011. 
 
“Action Plan of the Government of the Republic of Armenia implementing “The National 
Plan of the Republic of Armenia on Energy Saving and Renewable Energy” was adopted 
on the 1st of November 2010 by Protocol Decision No. 2 of the Government of the 
Republic of Armenia. 
 
Projects on technical and financial assistance to efficient utilization of renewable energy 
sources have been and are being implemented in Armenia by different international 
organizations. The following projects have to be noted:   
 

1) Soft loans (REEF/ World Bank/EBRD, GEF) 
 

Armenia Renewable Energy and Energy Efficiency Fund 
Armenia Renewable Energy and Energy Efficiency Fund was formed according 
to the Government Decree No 799-N of April 28, 2005. It is a non-profit 
organization pursuing public interests, an independent legal entity acting 
separately from any governmental agency and an institution acting in 
compliance with the applicable Armenian legislation and agreements concluded 
with their main donors. The Republic of Armenia is the founder of the Fund. The 
Chairman of the Board of Trustees is the Minister of Energy and Natural 
Resources of RA. The World Bank took active participation in establishing 
REEF by granting a US$20 million loan through the Global Environmental 
Facility and a US$6 million grant. The EBRD granted a US$7 million loan, and 
the Gafeschyan Family Fund - another US$3 million loan. 
The main objectives of the Fund are to facilitate investments in energy efficiency 
and renewable energy sectors and promote development of energy efficiency and 
renewable energy markets in Armenia.  
The Fund is actively participating in the areas related to policy-making, 
removing barriers, creating and developing opportunities for institutions from 
financial sector, developing power services, and in other activities to improve 
national energy security, to reduce dependence on imported fuels and to decrease 
energy consumption.  
The Fund was involved in detailing the potential of hydro power resources and 
developing the schemes for SHPPs, studying opportunities to advance solar 
photovoltaic cells production, and bioethanol production from topinambur 
(Helianthus tuberosus). 
 
German bank KfW 
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The programme on refurbishing existing HPPs and constructing new SHPPs was 
successfully implemented in 2006-2011 with a loan from the German bank KfW 
(for a total of Euro 24 million). 
Due to legislative support of electricity production from renewable energy 
sources (see Art. 59(1) of the Energy Law) and favorable tariff policy, the 
number of SHPPs rapidly grew in the recent years (to reach 110 with the 
installed capacity of 147 MW generating 476 million kWh per year), with 73 
SHPPs under construction. 
 

2) Inogate Project, EuropeAid Cooperation Office, European Commission, EU:  
Cooperation in the energy sector with countries of the European Union, the Black Sea 
and the Caspian Region as well as with the neighboring countries.  
Detailed description of the main issues to be considered by technical assistance 
projects for the period of 2009-2010 is provided below:    
 
Priority №1: Energy markets convergence 

Objectives: 
 Short to medium-term objectives: Gradual convergence of energy markets to 

EU internal energy market principles; honoring fair competition; promoting 
better environment, efficiency and safety standards with due consideration of 
specific aspects of the Partner Countries; 

 Long-term objective: Creating integrated regional energy markets and its 
progressive integration into the EU internal energy market (where applicable). 

 Areas of work: 
 Gradual launching of internal power and oil & gas markets between the Partner 

Countries; 
 Establishing independent energy regulators; 
 Establishing common methodologies for tariff setting policy for gas & 

electricity; 
 Ensuring full, effective and transparent implementation of relevant legislation; 
 Converging technical rules and creating compatible electricity markets; 
 Monitoring progress; 
 Capacity building for energy authorities. 

 
Priority №2: Energy security enhancement 

Objective:  
  Enhancing energy security of the region by addressing energy exports, energy 

transit and energy demand issues. 
Areas of work: 
 Enhancing co-operation on open and non-discriminatory access to energy 

resources and networks; 
 Minimizing deterioration of energy networks, developing appropriate network 

maintenance practices and enhancing network safety and security; 
 Supporting and actively promoting rehabilitation of existing energy 

infrastructures and developing new one. 
 
Priority №3: Sustainable energy development 

Objectives:    
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 Diversification of energy resources; 
 Increased use of renewable energy sources; 
 Managing energy demand and implementing energy efficiency and energy-

saving measures. 
Areas of work:  
 Promoting energy sector development based on the principles of security of 

supply, competitiveness and environmental sustainability; 
 Building stable, sustainable energy policy frameworks; 
 Developing legal, institutional and financial frameworks to promote energy 

efficiency and renewable energy; 
 Fostering market penetration of renewable energy; 
 Enhancing institutional capacity; 
 Participating in international initiatives. 
 

Priority №4: Attracting investments 
Objectives:  
 Further improvement of investment climate to draw investments into the 

energy sector; 
 Attracting investments to support development of energy production, 

transmission and distribution infrastructure. 
 Areas of work:  
 Developing transparent, equitable and stable frameworks for attracting 

investments; 
 Promoting investments to ensure sustainable development of the energy sector; 
 Improving medium to long-term investment planning procedures and multiple 

country investment co-ordination to develop cross-border energy 
interconnections; 

 Enhancing co-operation with International Financial Institutions (IFIs); 
 Identifying projects of common interest, following commonly accepted 

criteria. 
 

3) UNECE, Development of Renewable Energy in the Russian Federation  
and CIS Countries  
UNECE project on renewable energy development in the Russian Federation and in 
the countries of the Commonwealth of Independent States (CIS) is an additional step 
to promote interregional cooperation to overcome energy policy, regulatory, 
institutional and financial barriers to the development of renewable energy sources 
among the participating countries.  
 
The project is designed to increase the capacity of national and regional experts to 
identify and adopt measures to overcome barriers to the development of renewable 
energy sources. The intention is to produce an enhanced investment climate for 
deployment of renewable energy technologies in the Russian Federation and CIS 
countries. In order to achieve it the project will:  

a) establish a network of national and regional experts responsible for promoting 
renewable energy technologies in participating countries; 

b) analyze the energy policy, regulatory, institutional and financial barriers to the 
development of renewable energy sources in participating countries; 
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c) identify, compare and contrast measures adopted in participating countries to 
overcome barriers to the deployment of renewable energy technologies;  

d) prepare a strategy to promote an enhanced investment climate for renewable 
energy technologies for dissemination to national and regional authorities in 
participating countries. 

 
4) Technical support from the Fichtner Company  
In the framework of the project implemented by the European Union (TACIS) the 
Fichtner Company prepared a feasibility study in 2003-2004 for construction of the 
Lori-Berd HPP (with an installed capacity of approximately 66 MW and annual 
energy production of 200 million kWh) and updated the price calculations for the 
project in February 2007. 
The electronic version of feasibility study for construction of the Lori-Berd HPP can 
be downloaded from the official web site of the Ministry of Energy and Natural 
Resources of the Republic of Armenia. 
 
5) Technical and financial support from German Kfw bank 
a) Assessment of technical conditions of electromechanical equipment at the Vorotan 
HPP Cascade’s with a total installed capacity of 400 MW. 
Purpose of the project: Rehabilitation & Modernization of the Vorotan HPP Cascade. 
Final mission report was submitted to the MENR in September 2008. 
b) German DECON company carried out monitoring of wind potential in Kotayk 
region of RA to build a wind power plant with cumulative installed capacity of 50-75 
MW. 

 
6) TACIS Project: Support to the Energy Policy of Armenia 
Assessment of technical and economical potential of some renewable energy sources 
in lake Sevan basin, Armenia: 

 
Feasibility 

summary on  
6  RE 

projects in 
Gegharkunik 

marz 

U
n

it
s 

Small HPPs 
Wind 
Power  
Project 

Solar Thermal Solar PV 

Gektor
1 

Michael
2 

Semenovka
Gavar 

Hospital 
Verin 

Getashen 
Saroukhan

School 

Technical Parameters 
Installed capacity MW 0.872 0.618 14.5 0.14 0.014 0.01 
Renewable energy 

delivered 
MWh 2 546 2 989 25 251 150 11 16 

 
7) Technical and financial support from the Government of Islamic Republic of 
Iran 
As a result of technical and financial support from the Government of Iran the first 
wind power plant in Armenia and Caucasus started operating at Pushkin Gorge with a 
total installed capacity of 2,6 MW and annual energy production of 5 million kWh in 
December 2005. Construction of  a wind power plant with a total capacity of up to 20 
MW is envisaged at the same site. 
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8) USAID proposed assistance to the Energy Sector of RA for coming 3 years 
Implementation of an aggressive commercialization and privatization strategy resulted 
in significantly improved quality of services and financial health of the sector. In 
addition, with United States Government (USG) supporting the national strategy for 
long-term development of Armenian power sector, the new standards for power 
industry were enforced. At a large scale, the USG programs have led to reforms 
putting the energy sector onto a sustainable path.  
The purpose of activities for the coming 3 years is to provide assistance to Armenia's 
Energy Sector on activities improving Armenia's energy independence and security.  
The three key elements of energy security in Armenia are:  

i) securing diversified energy sources, including nuclear;  
ii) securing investment to ensure efficient, economically and environmentally 

sustainable renewable energy generation and usage;  
iii) supporting country's energy systems regional integration.  

Therefore it will provide technical support to promote regional integration, advice the 
Government of Armenia on proposed Nuclear Power Plant issues, diversification of 
energy generation and usage, as well as creating favorable conditions for renewable 
energy development.  
Program Objectives 
The objectives of the program are the following: 

1. Provide advisory services to the GOA to ensure that the new Nuclear Unit 
meets western safety and environmental standards and has a positive impact on 
Armenia's economic development.  
2. Assist in creating favorable conditions for renewable energy development in 
Armenia.  
3. Support Armenia’s integration into regional energy systems and markets. 
The following tasks shall specifically be undertaken within the Renewable Energy 
Development Strategy and Power System Integration: 
 (I) Analyze and make recommendations concerning legal, regulatory, and market 
issues in developing renewable energy investment projects;  
(2) Provide assistance to PSRC in improving the regulatory framework and tariff 
policy to support development of wind and solar energy;  
(3) Conduct static and dynamic stability analysis and consider the implications of 
renewable energy development for grid investments and operations;  
(4) Assist MENR in conducting research study on development and grid 
connection of solar energy innovative technology;  
(5) Supply appropriate software and carry out operational system simulations to 
help plan for more economic dispatching and effective transmission system; and  
(6) Facilitate access to information and knowledge transfer on US experience, 
technologies, and renewable energy companies.  

 
9) International Renewable Energy Agency (IRENA) 
The Minister of Energy and Natural Recourses of the Republic of Armenia, Mr. 
Armen Movsisyan, signed the Statute of IRENA on behalf of the Government of the 
Republic of Armenia during the Founding Conference of IRENA held on January 26, 
2009 in Bonn, Germany. Thus, Armenia became one of 75 Signatory States. 
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2.4. Conclusion 
 
Given Armenia’s lack of fossil fuel reserves and their economic and geopolitical 
circumstances, development of renewable energy sector is becoming an issue of major 
importance.  The underlying principle is the understanding that as the country develops 
and the standard of living improves, the economy will become more energy intensive 
even while pursuing energy efficiency measures. 
 
As studies in solar and wind power demonstrate, there is a high level of scientific 
expertise in the country that has already been working on renewable energy technologies. 
Currently organizations such as the Armenia Renewable Resources and Energy 
Efficiency Fund are developing feasibility studies and offering preferential financing in a 
revolving loan fund to attract investors in this sector. 
 
At the same time, experts are working to improve the regulatory and economic conditions 
to nurture the development of the renewable energy sector through tax incentives, reviews 
of tariff structures and methods, and legislation that demonstrates a commitment on the 
part of the government to incorporate clean technology into the energy system. 
 
As it was stated, Armenia is currently using hydropower sources that meet 30 percent of 
the country’s electrical needs. Solar and wind power are at an earlier stage of 
development, and it is likely that certain incentives will be made available to project 
developers in these sectors. Research and development in solar technology is at an 
advanced stage and the current goal is to create a manufacturing infrastructure for 
domestic consumption and an export industry for PV panels.  Wind is at an earlier stage 
of development since there is not much local experience operating or building large wind 
farms, although there are adequate wind resources that could make a project profitable if 
the government responds to industry recommendations on tax and tariff barriers. 
 
Therefore developing renewable energy sector can help Armenia achieve energy 
independence and sustainable development goals as well as create a clean energy sector. 



52 

3. The Republic of Azerbaijan 
 
3.1. Introduction 
 
3.1.1. General Information 
 
The Republic of Azerbaijan is the largest country in the Caucasus region of Eurasia. It is 
located at the crossroads of Western Asia and Eastern Europe and bounded by the 
Caspian Sea to the east, Russia to the north, Georgia to the northwest, Armenia to the 
west, and Iran to the south.  The country occupies an area of 86,600 km2 and has the 
population of 8.7 million people. 
 
Azerbaijan is rich in natural resources. Its reserves of oil and gas, ore deposits, and 
mineral waters are of global importance. Oil exploration and refining, chemical 
production, machine building and other industries have been developed.  Cotton-growing, 
grain-farming, wine-making, and cattle-breading are the primary agricultural industries. 
 
Azerbaijan is one of the oldest oil producing countries in the world. At the beginning of 
the XX century Azerbaijan shared about 20% of the world’s oil production. During the 
Soviet period, Azerbaijan held a leading oil production role among the other republics. 
The reserves of hydrocarbon resources of Azerbaijan in the Caspian Sea amount to 4-10 
billion tons that would allow supplying the country’s fuel and energy demand and 
increasing export potential. Azerbaijan also serves as an important gateway for oil and 
gas transportation. 
 
The energy resources of Azerbaijan are shown in the table below (according to recent 
research findings real energy resources exceed the figures in the table): 
 

Energy 
Resources 

Unite of 
Measure 

Location Volume 

Traditional Energy Resources 
Oil Ton Caspian Sea,  

Absheron Peninsula 
›1.2 billion tons 

Gas Cubic meter Caspian Sea,  
Absheron Peninsula 

› 2 trillion m3 

Coal Ton Alazan-Aydrichay Valley 20-25 billion tons 
Alternative Energy Resources 

Wind Billion kWh Huge Area › 2.5÷4 per year 

Large HPP Billion kWh State Territory 2.5÷3.0 per year 

Small HPP Billion kWh State Territory 2.5÷3.0 per year 

Solar Energy ton c.f. State Territory Equivalent to 100 
thousand tons of oil 

Thermal Waters ton c.f. State Territory In great volumes 
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The Decree of the President of Azerbaijan “On measures for accelerating social and 
economic development of the Republic of Azerbaijan” of November 24, 2003 opened 
new prospects for using alternative energy resources in the country. Establishing priority 
directions for alternative energy technologies, developing normative and legislative base 
and promoting business opportunities in alternative energy development are basic 
guarantees for achieving sustainable alternative energy development. 
 
Effective use of alternative energy sources is based on economic potential, financial 
support (including technological investments) and expansion of alternative energy 
utilization. Human potential is also a very important factor, determining the ability to plan 
and implement renewable energy projects. All these factors are essential for 
implementing sustainable development purposes.  
 
3.1.2. General Information on Azerbaijan’s Economy  
 
The end of the XX century is known for political and economical processes leading to 
fundamental changes. International oil contract was signed in September 1994 between 
the Azerbaijan State Oil Company and 11 foreign oil companies. Over the last decades a 
strong oil industry infrastructure has been developed. The oil sector became a target of 
domestic and foreign investments. Substantial natural resources lead to major economic 
growth. Azerbaijan produces 30 million barrels of oil per year equivalent to 
approximately 1% of global production and roughly 5% of the European consumption. 
 
Azerbaijan’s economy had the world highest GDP growth in 2006 and 2007. The growth 
was caused by intense increase of oil prices and opening of the new Baku-Tbilisi-Ceyhan 
pipeline in 2006. Economic growth slowed down after 2008 following a decline in oil 
prices. However recent growth of oil prices should help restore a high level of economic 
growth. 
 
According to the Ministry of Economic Development the main macroeconomic indicators 
for 2008-2014 are depicted in a table below: 
                         

Description  UoM 2008 2009 2010 2011 2012 2013 2014 

GDP  
billion 
manat 

40,137.
3 

34,578.
7

33,042.
0

34,583.
8

36,810.
8 

38,822.
9

42,837.
5

Improvement  
Rate  

% 110.8 109.3 106.7 103.1 104.8 103.8 108.7

GDP, Oil 
Sector  

billion 
manat 

22,251.
3 

16,257.
3

13,035.
5

12,983.
5

13,494.
8 

13,845.
4

15,695.
1

Improvement  
Rate 

% 106.8 114.3 106.8 99.7 103.9 102.6 113.4

Oil Sector in 
GDP 

% 55.4 47.0 39.5 37.5 36.7 35.7 36.6

GDP, Non-Oil 
Sector 

billion 
manat 

15,197.
2 

15,683.
2

17,075.
2

18,380.
4

19,780.
2 

21,124.
4

22,883.
0

Improvement  
Rate 

% 115.7 103.2 106.4 105.1 105.1 104.3 105.8
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As shown in the table above, the economy of Azerbaijan is highly dependent on the 
energy sector.  
The table below shows that the energy sector also dominates Azerbaijan’s export: 
 

Description 2006 2007 2008 
Share of Exports in GDP 64.4 68.1  66.1
Share of Oil and Gas Sectors in Total Export 92.8 94.9 95.3
Share of Other Sectors in Total Export 7.2 5.1 4.7

 
The Republic of Azerbaijan, number 10 among global oil extractors and number 7 among 
oil exporters, became a country with one of the world’s fastest growing economies. Due 
to recent reforms, the overall rank of ease of doing business in Azerbaijan moved from 96 
(in 2008) to 33 (in 2009). In comparison, France was ranked 31 and Germany 25 in 2009. 
Such positive development demonstrates political commitment to improve country’s 
business and investment climate. 
 
3.1.3. Brief Information on Azerbaijan’s Power Industry  
 
Azerbaijan power system is the oldest and most developed in southern Caucasus region. It 
has an installed generating capacity of about 7,100 MW with thermal power plants 
accounting for 6,100 MW and hydropower plants making up most of the balance.  
 
Currently 80% of Azerbaijan’s power generation is located in the west. However 70% of 
power consumption is located in the east, north-east and south-east. Therefore fuel is 
transported hundreds of kilometers from Absheron Peninsula to thermal power plants, 
Azerbaijan HPP and Ali Bayramli HPP. Generated electricity is then transmitted back to 
Absheron Peninsula and from there distributed to northern and southern regions. Since 
the west and the east of Azerbaijan are connected by two transmission lines of 500 kV, 
there are huge transmission losses in the system. In 2008 the Asian Development Bank 
approved a $160 million loan for rehabilitation of transmission lines. 
  
Even though installed design capacity of Azerbaijan Power System is approximately 
7,100 MW, a significant portion of it is not actually available. The old infrastructure, 
deficiency of spare parts, and lack of scheduled maintenance is the main reason for the 
lack of full utilization. More than 35% of Azerenerji power plants have been operating for 
over 30 years. Many areas of the country only have electricity for limited intervals of the 
day. 
 
Due to Azerbaijan’s economic growth the demand for electricity is expected to increase 
by 4.7% each year until 2015. In order to pave the way for it the Asian Development 
Bank is contributing to fixing the old transmission system by rehabilitating existing lines 
and building new ones. Over the past several years renewable energy sources (other than 
hydropower) got in the picture and a few studies have been performed with a strong 
focused on infrastructure.  
 
A table with expected electricity consumption by economic sectors for 2005-2020 is 
displayed below: 
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Expected Electricity Consumption (billion kWh) by Economic Sectors for 2005-2020 
  

Years 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 
Total on economic sectors 8.87 9.13 9.41 9.69 9.98 10.28 10.59 10.91 11.45 12.02 12.63 13.26 13.92 14.48 15.06 
Increase of total electricity 
consumption in economy  3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 

Agriculture 0.9 0.9 0.9 0.9 1.0 1.0 1.0 1.0 1.1 1.2 1.2 1.3 1.3 1.4 1.4 
Development rate,  %                      3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
Industry 3.4 3.5 3.6 3.7 3.8 3.9 4.1 4.2 4.4 4.6 4.8 5.1 5.3 5.6 5.8 
Development rate,  %         3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
Transport 0.5 0.5 0.5 0.5 0.5 0.5 0.6 0.6 0.6 0.6 0.7 0.7 0.7 0.8 0.8 
Development rate,  % 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
Water supply 1.1 1.1 1.1 1.2 1.2 1.2 1.3 1.3 1.4 1.4 1.5 1.6 1.7 1.7 1.8 
Development rate,  % 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
Others 0.8 0.8 0.8 0.8 0.9 0.9 0.9 0.9 1.0 1.0 1.1 1.1 1.2 1.3 1.3 
Development rate,  % 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
Budget entities   0.6  0.6 0.6 0.6 0.7 0.7 0.7 0.7 0.8 0.8 0.8 0.9 0.9 1.0 1.0 
Development rate, % 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
Trade and services 1.7 1.8 1.8 1.9 2.0 2.0 2.1 2.1 2.2 2.4 2.5 2.6 2.7 2.8 3.0 
Development rate, % 3.0 3.0 3.0 3.0 3.0 3.0 3.0 5.0 5.0 5.0 5.0 5.0 4.0 4.0 4.0 
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3.1.4. Environmental issues  
 
At present Azerbaijan has serious environmental problems due to intensive development 
of hydrocarbon resources, increasing amount of consumed fossil fuels and greenhouse gas 
emissions. 
 
Part of extracted oil is refined in Baku and part is transported by pipelines. 60% of 
onshore oil production is located at Absheron Peninsula. The majority of Absheron 
Peninsula is covered by oil and gas pipelines. 70% of industrial potential of the Republic 
is concentrated in this region. Disrupted ecosystem resulted from long-term pollution by 
oil and oil products lead to degraded pastures, bare areas with perished shrubs and 
ephemeral vegetation, flooding, desertification and increase of temperature. About 25 
thousand ha of the territory is occupied by destroyed oil-polluted and bituminous lands. 
Soil pollution in Absheron Peninsula is caused mainly by oil spills, oil-based drilling 
cuttings, drilling mud, seismic survey, oil transportation, industrial and domestic wastes 
etc. The degree of soil contamination varies from 20 to 30% and more.   
 
Data derived from assessments of international and local organizations have shown that 
natural environment of Azerbaijan is under constant pressure from different sources. In 
territorial respect, an extent of negative environmental impact is unevenly distributed 
throughout the territory. About 30% of coastal zone is polluted complexly. 50, 6 % of 
rivers with a total length of more than 100 km belong to the category of polluted rivers. 
All lakes of the lowland zone are subject to changing thermal, biological and chemical 
regimes. Environmental situation of the lakes located on Absheron Peninsula and Kur-
Araz Lowland with an area of 200 km2 is critical.  

 
Azerbaijan’s use of energy is rather inefficient. Burning natural gas, using heavy oil for 
electricity generation, and general inefficiency of energy-using equipment are among the 
principal factors causing pollution. Disruption of power supply in many towns and 
settlements in post-1991 period has been an indirect cause of deforestation and forest 
degradation in Azerbaijan. Emissions from transportation are also the main pollutants of 
atmosphere in Azerbaijan, especially in Baku, where vehicles now outstrip industry as the 
major source of pollution. Combustion of enormous amount of fossil fuels has led to 
increase in green house gas emissions, especially СО2. 
 
The module of harmful emissions to atmosphere is determined based on the amount of 
pollutants per square kilometer. Based on this parameter the country’s territory is divided 
into the following areas:  

 less polluted (18 districts); 
 polluted (25 districts); 
 highly polluted (14 districts); 
 critically polluted (14 districts, including Baku, Sumgait, Ganja, Mingachevir 

and Nakhchevan). 
 
In the last years a number of projects have been implemented and several practical steps 
have been taken aimed at improving the environmental situation in Azerbaijan. It is worth 
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to note that President Aliyev declared the Year 2010 as the Year of Ecology in 
Azerbaijan.  
 
At the present moment there are many laws and policies in place dealing with the issues 
of environmental protection and sustainable development. 
 
Below are some of the main conventions ratified by Azerbaijan: 

 Protocol on Substances that Deplete the Ozone Layer, 1987, Montreal Protocol 
(ratified in June 18, 2000); 

 Convention on Environmental Impact Assessment in a Transboundary Context, 
1991, ESPO Convention (ratified in February 1, 1999); 

 UN Framework Convention about Climate Changes, 1992,  Kyoto Protocol to this 
Convention (ratified in February16, 2005). 

  
In order to achieve sustainable environmental management the following measures are to 
be implemented:  
 Sustainable management of forests; 
 Sustainable management of waters; 
 Sustainable management of land and desertification prevention; 
 Sustainable management of biodiversity; 
 Large-scale use of renewable energy sources; 
 Complex waste management; 
 Complex management of mountain and coastal ecosystems; 
 Improvement of existing regulatory basis and monitoring systems for environmental 

management; 
 Strengthening of public education and awareness in the field of ecology. 

 
3.2. Renewable Energy Potential of Azerbaijan  
 
There is a great potential for renewable energy development (solar, wind, geothermal and 
biomass) in Azerbaijan due to its geographical location, climate and economic 
infrastructure.  However, realization of this potential has little to do with technical issues 
and much to do with economic, legislative and administrative issues. The Government of 
Azerbaijan plays a key role in helping to overcome all these issues and in enabling the 
private sector to effectively participate in it. Thus privatization became the main focus of 
the energy policy in the renewable energy sector.  
 
One of the measures adopted by Azerbaijan government is to use small hydropower 
plants (SHPPs) due to great hydropower potential of the country. Evaluations have shown 
that Azerbaijan’s hydropower potential amounts to 4.9 billion kWh and economic effect 
gained from SHPPs amounts to 1.7 billion kWh. Utilizing this potential would allow to 
annually save up to 500 thousand tons of conditional fuels, thus reducing annual CO2 
emission by 1.5 million tons. 
 
Solar energy can be used in rural regions of Azerbaijan for heat and electricity supply and 
for other industrial and agricultural purposes. Calculations have shown that with solar 
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collectors using only a small potential of solar energy on the territory of 10,000 m2, 13 
thousand tons of conditional fuel can be saved, thus reducing annual CO2 emission by 23 
thousand tons. 
  
Wind energy potential reaches to 800 MW making it possible to annually produce 4 
billion kW of electrical energy.  This would lead to saving 1 billion kWh of conditional 
fuel and reducing annual CO2 emission by 3.7 million tons. 
 
 
Map of renewable energy sources of Azerbaijan is shown below: 

 
According to the technical evaluations provided in different reports, Azerbaijan’s 
potential for developing renewable and alternative energy sources can be summarized as 
following: 
 
3.2.1. Hydropower 
 
Presently the scale of hydropower generation in Azerbaijan is 17.8% of overall power 
generation. 2.4 billion kWh of total electricity generated in 2003 was produced by hydro 
power plants, which constituted 11.4% of overall electricity generation, making hydro, by 
far the largest renewable contributor to the country’s energy needs at present. 
 



59 

 

There is greater hydropower potential in the country that is still undeveloped. The 
research conducted in this sector showed that overall hydropower potential of rivers in the 
Republic of Azerbaijan amounts to 40 billion kWh. Technically feasible potential totals 
16 billion kWh, including 5 billion kWh of SHPPs.  
 
Construction of HPPs will have an important role in resolving many state problems, such 
as regulation of flood water, environmentally sound electricity generation and creation of 
new irrigation systems. It is possible to build dozens of SHPPs on rivers and water 
facilities generating up to 3.2 billion kWh annually. In the near-term perspective, it would 
be expedient to install 61 SHPPs located on irrigation canals, rivers with unregulated 
water flows and water reservoirs. Using SHPPs for electricity supply in remote locations 
with no access to transmission lines may resolve electricity access issues and social 
problems. 
 
Given that the power system of Nakhchevan Autonomous Republic is not connected to 
the country’s general power system, construction of medium, small and micro HPPs 
would be more expedient primarily for Nakhchevan Autonomous Republic.  
 
Water resources of Azerbaijan are presented by:  

- the lower reaches of the Kura River with multiple tributaries; 
- the Aras River (Kura’s tributary) on the border; 
- a group of creeks flowing into the Caspian Sea. 

 
SHPP development is most promising. The government of Azerbaijan expressed interest 
in the prospects of using SHPPs in the rural areas. Establishing agrarian complexes based 
on the SHPPs would prevent possible disasters during seasonal flooding. At the same 
time, these complexes would help to resolve a range of social, economic and 
environmental problems. 
 
There is a Master Plan of hydropower development of the Republic of Azerbaijan. Under 
the existing conditions it is technically and economically feasible to develop vast 
potential of small creeks, use drops on the irrigation canals, water releases from 
reservoirs, which will permit construction of SHPPs on the territory of the Republic with 
a combined capacity of about 240 thousand kWh. Further hydropower development is 
connected with availability of economically feasible hydropower capacities.  
 
A three-year project has been conducted under UNDP to examine the potential of small-
hydropower development and issue a guidebook on the legal framework for hydropower 
generation.  
 
It is envisaged that construction of new HPPs will result in the following reduction of 
CО2 emissions (thousand tons): 
 

Years 2000 2005 2010 2015 2020 2025 
Base level 1,500 1,500 1,500 1,500 1,500 1,500 
Project level 1,750 1,820 1,820 2,300 3,050 3,650 
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The following table presents CO2 abatement forecast due to using hydropower sources: 
 

Description UoM 2000 2005 2010 2015 
HPP Electricity Production billion кWh 17,069 21,24 26,28 34,1
Specific Conventional Fuel 
Consumption (Mazut) 

g/kWh 288 114 72 60

Heavy Oil (Mazut) Consumption million tons 3,588 1,767 1,381 1,493
CО2 Emissions million tons 11,047 5,440 4,624 4,596
Reduction per Five Years million tons 5,6 0,816 -0,028
Total CО2 Reduction by 2015 - 6,393 thousand tons 

 
International Ecoenergy Academy in cooperation with UNIDO-ICHET developed a 
“Hydro-Hydrogen Pilot Project” as an important step towards renewable energy 
development. The main purpose of this project is to demonstrate the perspectives of using 
energy generated from renewable energy sources by building two hydropower plants (1 
MW each) in Niyazoba village in the Kuba-Khachmas region of Azerbaijan to supply 
electricity based on the local electricity demand (1500 kW). The excess of energy 
generated by the hydropower plants (500 kW) would be stored to later use in the 
production of hydrogen by electrolysis. The long term goal is to demonstrate 
compatibility of hydrogen technologies and renewable energy generation and use it as a 
model case for further cogeneration plants.  
 
Economic analysis has shown that hydrogen production costs are much lower in 
Niyazoba than in the USA, especially if the electricity is supplied to the electrolizer plant 
at a zero value. In this case using hydrogen as fuel in automobiles will become very 
appealing due to its low cost and environmental friendly nature. Such practices would 
also contribute to reducing emissions of green house gas, mainly CO2. 
 
3.2.2. Wind Energy 
 
Wind energy is the most preferable energy source compared to solar, hydro, geothermal 
and biomass for its cost, environmental soundness and unlimited availability. 
 
Practice shows that many regions in Azerbaijan have great prospects for using wind 
power facilities. According to rough calculations Azerbaijan has about 800 MW of annual 
wind power capacities due to its geographical location, nature and economic 
infrastructure, which is equivalent to 2.4 billion kWh of electricity. This would imply 
saving up to 1 million tons of conditional fuel, preventing ozone-cracking (depleting) and 
reducing carbon dioxide emissions. 
 
Long-term surveys have determined that convenient windy conditions prevail in the 
Absheron Peninsula, along the Caspian seashore and islands in the north-west of Caspian 
basin. It is feasible to use medium capacity wind power facilities in Ganja-Dashkesen 
zone and Sharur-Julfa area of the Nakhchevan Autonomous Republic, where the average 
annual wind speed is 3-5 m/sec. 
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Most prospective areas are: 
1. The territory of Absheron Peninsula, including the cities of Baku and Sumgait, and 

adjoining islands. Wind regime here is exceptionally intensive with estimated 
potential of 1,500 MW; 

2. Caspian Sea zone and the Kura River lower reaches - 500 MW (from the Kura spit 
in the south to the border with Dagestan in the north); 

3. Nakhichevan Autonomous Republic (70 MW), which includes several localities 
along the Zangezur Ridge 

 
A Japanese company, Tomen, together with Azerbaijan Scientific-Research Energy and 
Power Design Institute installed two wind towers of 30 m and 40 m estimating that the 
average annual wind speed in Absheron is 7.9-8.1 m/sec. The company also prepared a 
Feasibility Study for building a 30 MW wind power plant in the Gobustan region (this is 
now under serious consideration of an Azerbaijan-German Joint Venture). 
 
As a result of studies conducted in 2002 evaluating Azerbaijan’s renewable energy 
potential it was estimated that Absheron Peninsula has the greatest wind power potential. 
The average speed of long-lasting wind is over 6 m/sec. Statistical data on wind power 
gathered in Shimal DRES area justified the above figures. Based on conducted research 
Gobustan Area has been rated as the 4th class of wind energy potential, which is 
considered a high potential.  
 
The long term forecast on the use of wind energy potential is shown in a table below:   
      

Description 2005 2010 2015 2020 2025 
Wind energy generation, 
million kWh  

163 325 434 542 651

Saved mazut (heavy oil), 
thousand tons 

49 98 130 163 195

CО2  reduction, thousand tons 150 300 400 500 600
 
The diagram below shows a long term forecast of CO2 emissions reduction by using wind 
energy potential: 
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Present involvement in wind-energy power generation is represented by two wind 
turbines at Yeni Yashma on the Caspian Coast north of Baku with a capacity of 1.75 
MW. However there are plans to expand this facility to a wind park of 40 MW through a 
German joint-venture with partial funding from the German bank and guarantees from the 
International Bank of Azerbaijan. This facility would mainly serve the Sumgait area with 
a special tariff negotiated with the tariff authority. Eventually, the holding company 
envisages expanding the capacity of this park to 250 MW (Sumgait uses about 500 MW 
daily). The Ministry of Industry and Energy has plans to develop offshore wind 
generating facilities to supply energy for the rigs of the Caspian Sea. Apart from having 
high and reliable winds, the Caspian coast has little alternative land use due to high salt 
contamination. 
 
International Ecoenergy Academy in cooperation with the Trento University of Italy 
carried out a feasibility study on wind power conversion systems for offshore oil 
platforms in Azerbaijan.      
 
Platforms for crude oil extraction are widely employed in the Caspian Sea tens to 
hundreds of kilometers offshore. The platforms are supplied with autonomous power 
generation systems (diesel generator sets). However diesel power generation is expensive 
due to high fuel consumption, plus the fuel is brought to the platforms by boat. It would 
be more convenient to have autonomous power generation at the oil platforms converting 
local wind power into electrical energy. 
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The initial cost of setting up a Wind-Electric Conversion System (WECS) is higher than 
that of a Diesel-Electric Conversion System (DECS). However the cost of fuel saved over 
a period of several years with WECS generation makes it cheaper than with DECS.  
 
A feasibility study was conducted by setting up a WECS system on a small size platform. 
A study showed that the effectiveness of this project strictly depends on wind availability 
and velocity. Wind data evaluations were made at the elevation of 20 meters on the Neft 
Dashlari platform over a period of one year.  
 
3.2.3. Solar Energy 
    
Azerbaijan has a great potential for solar energy generation. The number of sunshine 
hours in Azerbaijan is 2,400-3,200 hours per year, as compared to 2,500-3,000 hours in 
the USA and Central Asia and 500-2000 hours in Russia. Thus solar energy development 
can partially solve the energy problem in many regions of Azerbaijan. 
 
The efficiency of solar power plants mainly depends on the country’s climate and 
geographical location. 
  
Annual solar intensity totals: 

 1,500-2,000 kWh/m2 in the USA; 
 800-1,600 kWh/m2 in Russia; 
 1,200-1,400 kWh/m2 in France; 
 1,800-2,000 kWh/m2 in China; 
 1,500-2,000 kWh/m2 in Azerbaijan.  

 
It is obvious that the solar intensity of Azerbaijan is quite high when compared to the 
other countries, which is a positive factor in attracting investments into the solar power 
sector.  
 
One of the newest solar energy projects was production of solar collectors for alternative 
energy and energy efficiency usage and water boiling pans by Sumgayit Technology 
Park. The principle of these high-quality collectors is warming up and boiling water and 
using heat batteries. 
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The table below shows monthly and annual solar radiation on horizontal surface, MJ/m2 
in three different locations in Azerbaijan: Artem-Island, Minguechaur and Nakhichevan. 
The first is located near Apsheron at the Caspian Coast, the second - in the Northwest part 
of the country, and the third - in the Azerbaijan enclave between Armenia and Iran. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The following table shows monthly and annual solar radiation at the same location on the 
surface facing sunlight beams, MJ/m2: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
International Ecoenergy Academy in cooperation with the Institute of Radiation of 
Azerbaijan, National Academy of Sciences developed a solar cadastre of Absheron 
Peninsula. Actinometrical measurements were carried out at the Pirallahi weather station 
by the Ministry of Ecology and Natural Resources. Data derived from this research work 
gave evidence of a great solar energy potential in this region and allowed to define the 
type of solar energy installation.  Below is a graph that shows straight, diffusive and 
reflected radiation from the Earth, W/ m2: 

Month Artem-Island Minguechaur Nakhichevan 
January 176 178 221  
February 228 234 297  
March 378 361 456  
April 552 503 565  
May  737 667 714  
June 804 712 812  
July 801 722 850  
August  707 632 769  
September 512 458 609  
October 403 345 439  
November 222 196 279  
December 159 150 193  
Annual 5,679 5,158 6,204 

Month Artem-Island Minguechaur Nakhichevan 
January 177 210 209  
February 181 246 265  
March 251 292 430  
April 433 395 469  
May  630 534 643  
June 774 622 842  
July 745 632 895  
August  662 573 838  
September 506 444 756  
October 337 391 579  
November 206 236 383  
December 162 193 232  
Annual 5,064 4,760 6,541  
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The government of Azerbaijan invested 25 million manat (local currency) into a State 
Agency “Alternative Energy and Renewable Energy Sources” to support a pilot project 
for hybrid system in the town of Qobustan, that includes three 1 MW wind devices and 
1,400 solar photovoltaic panels. 
 
While the conditions for wind energy generation are favorable in the coastal locations, 
where the breeze is strong and steady, best solar energy locations are in the river valleys 
in the central, northern and northwestern part of the country. Taking into account current 
low rates for electrical energy it is hard to say whether there would be any prospects for 
solar energy development in Azerbaijan.  
 
3.2.4. Biomass Energy 
 
Rapid  development of industry, agriculture and social service in the Republic of 
Azerbaijan opens new opportunities for power generation from biomass.  
 
The sources of biomass in the country include:  

- combustive industrial wastes; 
- wastes of forestry and wood-working; 
- agricultural and organic wastes; 
- domestic and utility wastes; 
- wastes from areas polluted with oil and oil products. 

 
Studies suggest that most production wastes at industrial sites consist of biomass 
substances. It is feasible to produce biogas, bio-liquid and solid bio-substance that can be 
used for electricity generation. Over 2.0 million tons of solid domestic and production 
wastes are annually released to waste treatment sites in Azerbaijan. Their utilization 
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would partially resolve the issue of heating public buildings in Baku and other large 
industrial cities. 
 
Many European countries found ways to use domestic wastes at waste incinerating plants 
built in densely populated areas to provide nearby residential settlements with electric and 
heat energy. The remains are widely used as manure to increase soil fertility. The 
government of Azerbaijan plans to build such waste incineration plant in Balakhani. 
 
Norwegian government assisted in developing several projects related to production of 
biogas in Azerbaijan regions, mainly in Ismailli area. Some biogas plants have been 
installed in the mountainous regions of the Republic. But the industry is still remaining in 
its infancy. 
 
One of the rational ways of utilizing droppings and compost is their anaerobic processing, 
provides waste disinfection and transformation into fertilizers. Analysis of official 
statistics and estimations by independent experts reveal a significant increase in number 
of livestock for the last couple of years. 
 
According to expert estimations available livestock produce about 11 million tons of 
compost/wastes per year. An insignificant portion of these agricultural wastes is used as 
fertilizers without being processed. The remaining part is accumulated at agricultural 
farms and in human settlements contaminating the environment and underground/surface 
waters, that are later used by the adjacent community as drinking water. Such practice has 
some serious implications for the habitat conservation and population health.  
 
In the agricultural regions of Azerbaijan there are significant wastes from agricultural 
crops, mainly from sunflowers, potatoes and corn. Presently these wastes are left or 
burned in the fields, whereas they could be a source of biogas in those regions.    
 
Output of biogas depends on the type of raw materials used for bioconversion. Relatively 
high output comes from grass and sunflowers. However, according to experts, the 
prospects of using this particular resource for biogas generation are not high, because it is 
sued as forage in livestock breeding.  
 
The table below shows the potential for reduction of green house gas emissions in 
agriculture due to using renewable energy technologies: 
 

Green House 
Gas 

Index of Global 
Warming 
Potential) 

Gas volume, 
thousand of 

tons 

CО2-equ., 
thousand of 

tons 
CО2 1 30,938 30,938
CH4 21 875 18,375
Total: 49,313

 



67 

 

3.2.5. Geothermal Energy 
 
Azerbaijan Plateau is characterized by active faulting, young volcanoes and high surface 
elevation in the Alpine-Himalayan mountain belt. In Azerbaijan most hydro-thermal 
convention systems are developed in areas related to Plio-Quaternary volcanism and these 
systems are associated with surface activities such as hot springs, fumaroles, 
hydrothermal alteration and anomalously high surface temperatures. The volcanic activity 
of the East-Northeast zone had begun in Eocene time and continued into Plio-Quaternary 
with phases of folding Miocene, Pliocene and Pleistocene times. Geothermal systems in 
Azerbaijan can therefore be found in regions with a normal or slightly above normal 
geothermal gradient and especially in regions around the volcanic fields where 
geothermal gradients may be significantly higher than the average. Thermal infrared 
imagery is used for detecting topographic features related to geothermal activities and 
thermal anomalies. The difference in temperature between hotter zones and shallow 
colder zones generate a conductive flow of heat from the former towards the later zones 
with a tendency to create uniform conditions that often happens in nature. 
 
Azerbaijan is rich in geothermal resources, which can be used directly for various 
purposes including recreation, heating etc. as well as an alternative energy sources. There 
are around 200 grids of mineral water sources in the country and about 1,000 of them are 
springs including those with hot water. Thermal water sources are scattered mostly over 
the territory of the Great Caucasus and Lesser Caucasus, and Absheron Peninsula.  
 
From the perspective of thermal water most promising are those sources that have natural 
outlets on the surface. The majority of high-temperature springs of thermal waters are 
located in the Lesser Caucasus (Kelbajar and Lachin Regions), in Talish Region (e.g. 
thermal water springs in Lenkoran and Masally Districts) and in the Great Caucasus. The 
temperature of water in the springs of the Great Caucasus is 50-60°С, which puts 
limitations for conversion of their energy into electricity. In this regard more promising 
are those thermal resources with water temperature of 135°С that were discovered in the 
Absheron Peninsula. However national experts are skeptic about the prospects of using 
this thermal water potential as alternative energy source given the lack of data on 
feasibility and cost-effectiveness of such conversion. According to experts, it is more 
appropriate to use these sources for recreational purposes and in smaller scale for 
residential heating and heated greenhouses.   
 
Current use of geothermal energy in Azerbaijan is entirely thermal, as there are no 
geothermal power plants. Use of thermal waters for greenhouse heating in the Lenkoran 
region, Kuraside zone (Djarly, Muradkhanly, Sor-Sor), Ganja, and Yalama-Khudat 
regions are found to be promising (high mineral content of these waters, over 15 g/1, is 
typical).  
 
3.3. Barriers to Renewable Energy Development and Measures to Overcome Them 
 
There are a number of barriers hindering renewable energy development in Azerbaijan, 
including the following: 
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3.3.1. Financial Barriers 
1. Lack of local and foreign investments: local companies interested in renewable 

energy development have limited financial resources and insufficient access to 
funds intended for renewable energy development. Sometimes participation of 
foreign capitals is delayed due to the lack of appropriate regulations and legislative 
basis; 

2. Lack of long-term loans: commercial banks issue loans unwillingly, because 
repayment of long-term loans can have certain risks. In addition, financial entities 
do not have proper experience on analyzing financial aspects of investments into 
renewable energy. Long-term foreign loans are expensive due to high risk 
connected herewith; 

3. Lack of interest and support from the government due to dominating oil and gas 
industry; 

4. High costs on equipment used in renewable energy generation;        
5. Lack of state financial mechanisms to account for technical complexity, high risk 

levels and long-term realization of projects on renewable energy development. 
Besides that generation of energy from traditional fossil fuels is being directly or 
indirectly subsidized by the state. 

    
3.3.2. Informational Barriers 

1. Lack of information on technologies and their use, i.e. there is no available 
information on transforming existing large fossil fuel boilers to use renewable 
energy sources;     

2. Lack of information on financial, social and environmental advantages of using 
renewable energy technologies; 

3. Lack of reliable information on renewable energy reserves (there are only 
preliminary evaluations of potentially useful reserves of renewable energy 
sources). 

 
3.3.3. Institutional Barriers 

1. Insufficiency of renewable energy legislation: ineffective system of obligatory 
measures on ecological issues, lack of incentives for development of 
environmentally friendly technologies, including renewable energy generation; 

2. Unwillingness of local self-governmental institutions to support renewable energy 
projects, since it is difficult to receive immediate benefits from long-term projects; 

3. Lack of comprehensive tariff methodology reflecting a clearly stated strategy on 
the nature of energy production. 

      
3.3.4. Measures to Overcome Barriers in Renewable Energy Development 
 
A range of measures has been undertaken by the government of Azerbaijan to remove 
renewable energy development barriers. Azerbaijan has established close relations with 
foreign countries, international organizations and companies. A number of projects have 
been implemented with support of international donors.  
    
Cooperation between Azerbaijan and the United Nations was established soon after the 
collapse of the Soviet Union. Azerbaijan maintains cooperation with a wide range of 
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specialized UN agencies and bodies in a very active and effective manner including 
UNDP, UNECE, UNEP, UNICEF, UNESCO, UNCTAD etc. that provide great 
opportunities for development of green economy in Azerbaijan. 
 
Azerbaijan cooperates with UNEP on the Project “Development of the National Green 
Economy Vision in the Republic of Azerbaijan and Transition Toward Sustainable 
Consumption and Production”.   
 
The project objective is to assist the Government of Azerbaijan in developing its vision 
for Green Economy and creating a legislative and institutional framework for gradual 
shift towards non-oil economy based on sustainable consumption and production 
principles. 
 
Participation in the UNECE project “Development of the Renewable Energy Sector in the 
Russian Federation and CIS countries: Prospects for Interregional Cooperation” is also 
promoting interregional cooperation to overcome existing barriers to development of 
renewable energy sources.  
 
International Workshop “Development of Renewable Energy Sector in the Russian 
Federation and CIS Countries: Prospects for International Cooperation” organized by 
UNECE on July 22-23, 2010 in Minsk (Belarus) became a good opportunity for 
exchanging information and discussions of national experts. The forum made important 
contribution to extending cooperation between Russia and CIS countries in the field of 
renewable energy development. 
 
Below is a list of recommendations for overcoming renewable energy development 
barriers: 
 
 Creation of a working group to develop National Alternative and Renewable Energy 

Development Program  for the period of 2010-2020; 
 Development and adoption of normative regulations based on best international 

practices to involve foreign investment to renewable energy projects; 
 Joint development and approval of universal financial schemes for energy efficient 

and environmental friendly projects; 
 Effective use of priority repayment mechanisms and obtaining additional 

investments for implementing renewable energy projects; 
 Development of new economic incentives and improvement of existing mechanisms  

motivating local and foreign companies to participate in alternative and  renewable 
energy  projects; 

 Creation of a favorable business climate jointly with FSU countries to involve 
foreign investments in the projects related to alternative and renewable energy 
development;   

 Adoption of state standards, norms and regulatory acts and establishment of 
institutional and financial mechanisms for their management; 

 Creation of stable economic conditions to obtain long-term loans for renewable 
energy development projects; 
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 Implementation of educational projects to increase people’s awareness of social, 
financial and environmental advantages of renewable energy development; 

 Establishment of institutional bases for alternative and renewable energy 
development;               

 Diversification of economy through investments into mid- and long-term projects in 
the non-oil sector thus reducing the level of state dependence on the oil sector and 
oil price fluctuations; 

 Implementation of strategic investment policy, including investment incentive 
schemes to involve large international investments in alternative and renewable 
energy  development program to serve the non-oil-sector with capital and 
technological knowledge; 

 Involvement of the private sector, local specialists and foreign experts with their 
multinational company groups and locations all over the world as a means to 
integrate Azerbaijan into the global economy; 

 Attraction of domestic and foreign investors into market seeking investments in the 
non-oil sector to open new job opportunities in the region;  

 Large-scale cooperation with international organizations and funds (EU, UNECE, 
UNDP, UNEP, ADB, EBRD, GEF and etc.) as well as with FSU in implementation 
of regional and international projects;  

 Design and introduction of a comprehensive approach to alternative and renewable 
energy development infrastructure taking into account overall business and 
institutional aspects, including regulation norms, investment incentives, 
modernization of equipment, raising the level of education and upgrading skills and 
competences;   

 Development of legal framework conditions for regional and international 
cooperation in alternative and renewable energy sector. 

 
3.4. Conclusion 
 
Renewable energy development is essential for the Republic of Azerbaijan. Currently, 
country’s demand for energy and fuel is supplied by conventional sources. This leads to 
both exhaustion of natural resources and increased emissions of greenhouse gas caused by 
combustion of fossil fuels, such as oil and natural gas. In order to promote regional 
development Azerbaijan must seek new ways of generating energy without passing 
excessive costs on to the consumer, causing damage to natural environment, and 
jeopardizing people’s health.  
 
There is no doubt about considerable potential for renewable energy development in 
Azerbaijan due to its geographical location, climate and economic infrastructure. Yet 
Azerbaijan is still at the initial stage of utilizing this potential. 
 
Azerbaijan’s hydropower, solar, wind, biomas and geothermal energy potential is quite 
substantial. Utilizing this potential would allow saving natural resources and lead to 
significant reduction of CO2 emissions. 
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However there are certain barriers to renewable energy development that need to be 
considered and certain measures have to be undertaken to streamline renewable energy 
generation in the country of Azerbaijan. 
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4. The Republic of Kazakhstan 
 
4.1. Introduction 
 
4.1.1. General Information 
 
The Republic of Kazakhstan is a transcontinental country in Central Asia and Eastern 
Europe. It is ranked as the ninth largest country in the world and the world's largest 
landlocked country. Kazakhstan is bordered by the Caspian Sea, Russia to the north, 
China to the east, and Kyrgyzstan, Uzbekistan, and Turkmenistan to the south. The 
country occupies an area of 2.7 million km2 and has the population of 15 million people. 
 
Kazakhstan is rich in commercial minerals including the world's largest reserves of 
chromium, vanadium, bismuth and fluorine as well as leading deposits of iron, chrome, 
lead, zinc, tungsten, molybdenum, phosphorite, copper, potassium and cadmium.  
 
There are nearly 160 deposits of oil and gas, including Tengiz - one of the world’s biggest 
oil and gas deposits (20 trillion barrels of oil and 700 million tons of gas condensate).  
Kazakhstan has 160 million tons of coal reserves in 155 deposits. The country's iron ore 
resources (containing 50-60% of pure iron) are some of the best in the world. Kazakhstan 
has the world's second richest phosphorite reserves after Russia and is the world-leading 
producer of aluminum. 
 
However Kazakhstan’s strategic aspiration is to become a modern diversified economy 
with a high value added and high-tech component well integrated into the global 
economy. Energy sector is viewed as a good basis to achieve this goal. 
  
The future of Kazakhstan’s economy is closely associated with further integration into 
international economic relations, efficient disposal of unique reserves of hydrocarbon and 
mineral resources, export of industrial and agricultural products, optimum employment of 
country's transit potential and availability of highly qualified human resources. 
 
In the last twenty years Kazakhstan made considerable progress in implementing complex 
political, economic and social reforms to establish a politically stable market economy. 
Kazakhstan had undergone reforms in the areas of currency convertibility, inflation 
targeting, foreign investment policy, privatization of state enterprises, economic 
decentralization, demonopolization and reallocation of resources.  
 
Further diversification of economy, social and political stability, sustainable development 
of natural resources, energy efficiency, renewable energy,  improvement of investment 
climate, application of international technical, financial and commercial standards, greater 
transparency and accountability, education and administrative reforms – all these factors 
have been identified as the key drivers to reach strategic goals of Kazakhstan’s 
sustainable development. 
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4.1.2. Energy Resources of Kazakhstan 
 
There are enormous reserves of traditional energy sources in the Republic of Kazakhstan, 
particularly coal, gas, oil and uranium, enough to last for a long period of time and 
bearing a considerable export potential. Kazakhstan is among ten leading countries of the 
world in hydrocarbon reserves and second leading among the CIS countries after Russia. 
The share of fossil fuels of the Republic of Kazakhstan is about 4% of the global fossil 
fuel reserves. 
 
About 4% of global industrial coal reserves are concentrated in Kazakhstan. Kazakhstan 
holds the 8th place in the world for confirmed coal reserves. Total predicted volume of 
coal production by open pit mining is estimated at 400 million tons per year. Industrial 
coal reserves with open pit mining amount to 21 billion tons. 
 
Kazakhstan is one of the biggest oil producing countries in the world. There are 
considerable reserves of oil (3.2% of global oil production) and gas (15th place in the 
world). The share of domestic consumption of coal is 67%, oil - 21%, gas - 12%.  
 
Presently Kazakhstan is among the leading uranium producers in the world. Kazakhstan 
holds the second place in explored reserves of uranium (19 % of the world reserves) after 
Australia (over 20 %) and the third place in the world in uranium production. 65 % of 
uranium reserves in Kazakhstan are suitable for the most progressive, environmentally 
safe and economically feasible in-situ leaching. 
 
Due to the fact that Kazakhstan has enormous power and mineral resources and is able to 
not only meet domestic needs in energy but also export considerable volumes of energy, 
the country has not paid adequate attention to renewable energy development. 
 
Bearing in mind the fluctuations in the world’s commodity market, the Government 
targets its energy policy on further diversification of energy resources, energy efficiency, 
renewable energy and green development.  
 
4.1.3. Power Generation in Kazakhstan 
 
Kazakhstan has a developed power system holding the third place in the former Soviet 
Union after Russia and Ukraine. The power system of Kazakhstan has 57 electric power 
plants with a total capacity of approximately 18,981 thousand MW, including:  

 thermal power plants – 88%; 
 hydropower plants - 12%.  

Hydropower holds the second place in the power balance of the country after coal. 
 
The energy sector of Kazakhstan has undergone significant changes in the last years. 
Energy sector restructuring is now fully completed: practically all significant national 
power generating companies have been privatized or transferred into the management of 
private companies. National electric grid system has been formed along with a 
competitive energy market.  
 



74 

 

Integrated Power System (IPS) of Kazakhstan is located in the center of a quadrate star 
covering the Urals, Siberia, Omsk and Central Asia. In fact IPS of Kazakhstan is not 
unified on the entire territory of the country and due to geographic location is split into 
three zones – Northern, Southern and Western. The Western zone is divided into two 
parts (Aktyubinsk and Uralsk, Atyrau and Mangyshlak), which are not connected with 
each other or with the IPS of Kazakhstan.  
 
IPS of Kazakhstan works parallel to: 

 the IPS of Russia through 10 high voltage lines of 500 kV; 
 Central Asian IPS through 3 high voltage lines of 500 kV; 
 Ural’s IPS through three transit lines of 500 kV; 
 Siberian IPS through two transit lines of 500 kV;  
 Omsk Power System through three high voltage lines of 500 kV; 
 Central Asian IPS and South Kazakhstan through a 1500-km single chain transit 

line of 500 kV consisting of five sequentially connected high voltage lines of 500 
kV.  

 
Over the seventies and eighties IPS of Kazakhstan developed into a major power unit due 
to rapid energy sector development with annual consumption in 1990 of 100 billion kWh, 
power generation of 83 billion kWh, maximum consumption of 15,600 MW, maximum 
generation of 12,700 MW and the energy gap of 17%. 
 
In the nineties, as a result of the USSR collapse and the economic crisis the power 
generation in the country dropped by 1,75 times (i.e. from 87,7 billion kWh in 1992 to 
47,3 billion kWh in 1999), while consumption dropped by half (from 109 billion kWh in 
1992 to 50,7 billion kWh in 1999). This resulted in serious reduction of work load at the 
national power plants to the level of 55% of the regular work load. From 1996 to 2000 the 
IPS of Kazakhstan functioned in isolation due to default of payments and regime 
imbalance.  
 
In 2000 IPS of Kazakhstan got connected to the IPS of Russia and IPS of Central Asia 
providing for improved reliability and quality of power supply.  
 
Since 2000 annual power consumption consistently increased by 5-6% with matching 
growth of annual power generation. GDP growth in Kazakhstan was observed at 8-9% 
per year. However Southern and Western Kazakhstan has higher growth rates of power 
consumption (up to 12-14%).  
 
The power plants of Kazakhstan are characterized by considerable capacity potential, 
enough to meet domestic energy demands. However due to existing power transmission 
structure and market situation Southern and Western regions of Kazakhstan import 
electrical energy from the neighboring countries. 
 
Regardless of the fact that Kazakhstan has all kinds of primary energy resources, coal is a 
prevalent source of fuel for power generation. In 2008 the share of coal-based power 
plans accounted for 86% of power generation in Kazakhstan, the share of electrical 
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energy generated by hydroelectric power plans accounted for 9% of power generation and 
gas turbines power plants accounted for the remaining 5 %.  
 
The share of electrical energy generated by renewable energy sources is only about 0,4% 
of the total power generation. Such low rate is caused by availability of substantial 
reserves of all kinds of energy sources in Kazakhstan.  
 
Major consumption of fuel in Kazakhstan is by energy and heat generating facilities 
(about 30 million tcf). 
 
Over the last several years local power sector met all needs of industry and population of 
Kazakhstan in electrical and thermal energy.  
 
Electrical Energy Balance of Kazakhstan is shown in a table below in billion kWh: 

 

Indicators 1990 2000 2006 2007 2008 2009
2015 

(projected 
values) 

Consumption 100,4 54,4 71,7 76,6 80,6 77,9 100,5
Generation 83,0 51,4 71,5 75,5 80,1 78,4 103,45
Cross-flow balance - 17,4 - 3,0 - 0,2 - 1,1 - 0,5 + 0,5 + 2,95

 
The table shows that in 2009 there was a reduction in consumption of energy and 
consequently in power generation, which is justified by the crisis. However it is 
envisaged that electrical energy consumption would considerably increase in 2015 and 
therefore electrical energy generation volumes would grow accordingly. 
  
Analysis of the structure of Kazakhstan’s power plant capacities shows that IPS of the 
Republic of Kazakhstan is characterized by: 

 prevailing share of thermal power plants, 75% of which are using coal as the 
main fuel, 23% - gas and 2% - black oil; 

 inadequate share of hydroelectric power plants in the energy balance of 
Kazakhstan.  

 
Therefore the structure of generating capacities needs to change in order to ensure 
flexibility of system reserve an/or immediate replacement of power generating units due 
to breakdown by first of all increasing the share of peak level power generating units 
(HPP) from 12 to 20% in the power balance of the Republic of Kazakhstan. 
 
Kazakhstan’s power sector equipment is more than 65% obsolete hence available 
capacity of power plants in Kazakhstan account for about 14,617 thousand MW.  
 
The shortage of power generation is felt under the existing power generating capacities. 
This problem could be resolved by rational consumption of energy and improved energy 
efficiency of the entire power sector leading to sustainable development. 
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4.1.4. Power Engineering and Environment 
 
The economy of Kazakhstan is characterized by high GDP power intensity compared to 
similar indicators of developed countries. Energy consumption rate per GDP unit is about 
2 toe / 1000USD, which is several times higher than the rates of OSCD member 
countries. High energy intensity of economy entails irrational use of fuel and energy 
resources, reduces competitiveness and results in considerable environmental pollution 
including emissions of greenhouse gases. Kazakhstan holds the third place in the world 
on emissions of greenhouse gases per a GDP unit (6 kg СО2/USD). 
 
This is the reason why reduction of GDP power intensity is one of the main goals of the 
Republic of Kazakhstan for the nearest years. 
 
Considerable use of energy in the Republic of Kazakhstan leads to considerable 
environmental pollution. The principal sources of pollution are: thermal and electric 
energy production as well as industry.  
 
Within the structure of fuel balance the share of coal is 75%, gas - 23%, black oil - 2%.  

 prevailing share of thermal power plants, 75% of which are using coal as the 
main fuel, 23% - gas and 2% - black oil; 

 
Local coal used by power plants is of very low energy value (3 850 Kcal/k) with 
brimstone content of 0,4%. 35 to 50% of ash and slag wastes are produced by using this 
kind of coal. High level of CO2 emissions is the result of the combination of high GDP 
energy intensity and high carbon emissions resulting from energy use.  
 
Kazakhstan has a huge potential to reduce CO2 emission by improving energy efficiency 
in power generation, industry, transport and households and by increasing the share of 
renewable energy sources in power generation. Thus, renewable energy generation is of 
special significance for the country. Kazakhstan has significant resources of renewable 
energy like hydropower, wind power, solar energy and biomass. One of the ways to bring 
CO2 down is by substituting traditional energy generating sources by renewable energy. 
 
4.2. Renewable Energy Potential in Kazakhstan 
 
Kazakhstan has considerable resources of renewable energy, such as hydropower, solar 
energy, wind power and biomass. However as of now apart from hydropower these 
resources have not been widely used. Today specific weight of renewable energy sources 
is still insignificant – not more than 0,4% of the aggregate power production, out of 
which  small HPPs are responsible for more than 90%.  
 
Given economically feasible potential of 39 billion kWh (without big hydropower plants) 
currently small HPPs, WPPs (units below 30 kW), and solar collectors actually generate 
not more than 370 million kWh, including small HPPs that generate 360 million kWh. 
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Such power is generated by small WPPs, by thermal solar collectors of seasonal use and 
solar water heaters. Thus, WPPs and solar collecting panels are responsible for less than 
10 million kWh a year. Thermal energy developed by solar plants is converted into kWh. 
 
Practically there are no implemented renewable energy projects for big power plants in 
Kazakhstan. Some individual local projects related to construction of small HPPs, wind 
plants are developed and implemented in the South of Kazakhstan. Over a short period of 
time small HPPs may become the most viable renewable sources of energy in 
Kazakhstan. 
 
At this point of time the share of renewable energy sources in the Republic is too small – 
Kazakhstan is substantially lagging behind the most competitive countries of the world as 
far as the use of renewable and alternative energy sources is concerned.  
 
4.2.1. Hydropower 
 
Hydropower potential of Kazakhstan is estimated to be about 170 billion kWh annually, 
with technically adequate potential of 62 billion kWh, economically feasible - 27 billion 
kWh. However, Kazakhstan is presently using only about 7-8 billion kWh of this 
hydropower potential annually, i.e. less than 30% of economically justified potential 
capacity. 
 
Total installed capacity of 38 big HPP makes up to 3,296 MW. Major rivers: Irtysh, Ili 
and Syr Darya. The biggest HPPs: Bukhtarma, Shulba, Ust-Kamenogorsk (on the Irtysh 
river) and Kapchagai (on the Ili river) that cover 10 % of domestic needs. 
 
Currently a number of hydropower plants and cascades function in Kazakhstan, 
including: 
- Shulba HPP - 702 MW; 
- Bukhtarma HPP - 675 MW; 
- Kapchagai HPP - 364 MW; 
- Ust-Kamenogorsk HPP - 331,2 MW; 
- Chardarya HPP - 100 MW; 
- Cascade of Almaty HPP - 61 MW; 
- Cascad of Leninogorsk HPP - 14 MW; 
- Karatal HPP - 10,1 MW; 
- Talgar HPP - 3,2 MW; 
- Zaisan HPP - 2,0 MW; 
- Sergievsk HPP - 2,0 MW; 
- Yspensk HPP - 1,92 MW; 
- Antonov HPP - 1,6 MW; 
- Geogiev HPP - 1,4 MW; 
- Yrdzhar HPP - 0,2 MW. 
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The share of operating HPPs in the structure of power balance of Kazakhstan is about 12%. 
Adjusted capacity of operating HPPs makes up to 4%, while there is a demand for 20%. 
 
In the energy sector of the country (especially in the South Kazakhstan) there is an acute 
deficit of adjusted capacities for peak loads. The role of HPPs in the energy system is 
extremely high due to them being an easily adjustable source of power generation.  
 
Given the role of HPPs in ensuring sustainable work of the country’s power system, building 
a number of new hydropower facilities would allow to:  

 increase the capacity of Kazakhstan’s IPS in covering peak loads out of local 
sources (especially those of the power system in the south); 

 stop purchasing adjusted capacity from Central Asian countries;  
 improve the capacity structure of power plants; 
 resolve the issues of the power balance for a short term and long term perspective;  
 improve the quality of power supply and to bring up the efficiency of electrical 

industry;  
 prevent emissions of considerable volumes of greenhouse gases. 

 
This objective could be best of all fulfilled by pumped-hydrostorage plant designed to work 
in a cyclic mode while using the excess night energy of thermal plants and supplying peak 
energy demands during the day and evening time.  
 
Today considerable share of on-peak energy is purchased from the countries of Central Asia 
at a much higher price than the cost of base power.  
 
That is why changes need to take place in the power generation sector in order to increase 
on-peak capacities and share of HPPs in the power balance from 12% to 20% and to time 
replace damaged power generating units in case of emergency.  
 
Most of the HPPs in Kazakhstan were built in the 40-70ies without proper attention given to 
hydro-power engineering due to economic situation in the country. Currently stable 
economic situation in Kazakhstan makes it possible and demands that clear priorities in 
hydro-power engineering and in upgrading key assets should be established. 
 
A. Kazakhstan hydro-power engineering development projects 
 
It is planned for the share of hydropower generation in Kazakhstan to grow during the mid-
term period. New power plants are to be put into operation in Moinak (300 MW), 
Semipalatinsk (78 MW), Kerbulak (50 MW) and at some other locations.  
 
Moinak HPP (300 MW - $251.7 million, commissioning-2010). Total cost - $251,69 
million including VAT. Credit agreement has been signed within the framework of the 
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Shanghai Organization for Cooperation between the JSC «Moinak HPP» and the National 
Development Bank of China for the sum of $ 200 million against security of the Government 
of the RK in the sum of 100 million USD.  
 
“Moinak HPP Power Supply” Project stipulates construction of HVL 220 kV Moinak HPP- 
SS Shelek of 119,1 km length, HVL 220 kV Moinak HPP – SS Sary-Ozek of 214,7 km 
length, expansion of Shelek SS 220 kV and Sary-Ozek SS 220 kV of Moinak HPP. The cost 
of this project is about $340 million, capacity – 300 MW, average annual volume of peak 
power capacity - 490 million kWh, primary power - 537 million kWh. Construction 
completion is scheduled for 2011. 
 
Kerbulak HPP – Kapshagai HPP counter regulator (50MW - $81 million, Implementation 
of the project of Kerbulak HPP construction will make it possible to increase the Kapshagai 
HPP capacity to be able to cover peak loads in winter time by 160 MW. Project cost - $81 
million. 
  
Bulak HPP – Shulba HPP counter regulator (78MW - $270 million). Implementation of the 
project of Bulak HPP will make it possible to release 500 MW of peak power from Shulba 
HPP. The cost of the project is $270 million. 
 
B. Energy potential of small and average size HPPs 
 
Technical potential of small and average size HPPs is 11,0 billion kWh (2425 MW). 
Used potential - 0,32 billion kWh (0,03%). 
Cost per unit for construction of small and average size HPPs - $0,7-1,0 thousand kW.  
 
Recent example of renewable energy development is putting two small HPP into operation in 
Almaty oblast with the capacity of 2 MW each and one HPP with the capacity of 5 MW. 
 
In a short-term period one of the most viable renewable energy sources in Kazakhstan may 
become small HPP without retaining dams. The Program of power industry development as 
of 2030 stipulates the possibility to build 564 new HPPs and to rehabilitate 14 HPPs; 38 
HPPs are considered to be large (with a capacity of over 30 MW) and 540 – small power 
plants. 
 
The Program identifies 22 most promising projects. There are abandoned small HPPs and 
those that are laid-up. The cost of rehabilitation renewable energy power generating facilities 
will depend on the scope of damage. Rehabilitation of these plants will include basically total 
replacement of hydro-mechanical and electromechanical equipment. As a rule water intake 
and pressure water facilities as well as the roads to HPPs are in good shape. Small power 
plants may also be built inside already existing facilities or by way of using the system of 
water supply of industrial companies and villages. The most reasonable from the economic 
point of view is construction of such plants in the area with developed infrastructure. 
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The concept of hydropower development in Kazakhstan is in place. 
 
4.2.2. Wind Energy 
 
The average annual wind velocity in the area of the so called “Dzhungar Gate” and "Shelek 
Corridor" in Almaty oblast is respectively 7-9 mps and 5-9 mps.  
 
Preliminary estimates show that in the area of Dzhungar Gate (on the border with China) it is 
possible to build wind power plants (WPP) with the total capacity of more than 1000 MW. 
This means generating about 3 billion kWh of electric energy a year. This way it would be 
possible to cover not only the increasing needs of the South of Kazakhstan in electric energy 
but to export it. The capacity is a bit less in the area of Shelek Corridor.  
 
The proximity of existing power transmission lines, good correlation of wind seasons with 
the electric energy needs as well as local market demand for electrical energy create 
necessary conditions for effective use of these resources.  Based on the data of the research 
"Wind Energy in Kazakhstan" there are about 5000 similar settlements there.  
 
According to assessment of the institute «KazSelenergoProekt» total requirement in the 
power generation demand in these regions is 80 MW. The average cost of electric energy 
production by WPP was estimated to be within the range of 3,5 to 5 US cents per kWh 
depending on location, “turnkey” project investments at a rate of about 1100 USD per kWh.  
 
The average cost of electrical energy generated by remodeled coal-based power plants is 
estimated at approximately 2,2-3,5 US cents per kWh, whereas the cost of electrical energy 
generated at new power plants by using fossil fuels and hydro resources is estimated at 4-5 
US cents per kWh.  
 
Based on predicted growth of demand for electric energy and deterioration of existing power 
plants it may be expected that electrical energy tariffs in remote locations will increase to 4-5 
cents per kWh.  This fact proves that wind power is a commercially competitive alternative, 
especially for small remote settlements that currently lack reliable energy sources. Based on 
the available meteorological data the first sites for construction of WPP have been selected.  
 
4.2.3. Solar Energy 
 
One of the most promising renewable energy sources in Kazakhstan is solar energy. 
Kazakhstan is characterized by considerable solar energy resourced especially in the south 
and south-west of the Republic.  
 
This will make it possible to use solar water heaters and solar batteries, specifically portable 
photoelectric systems, in rural areas in cattle-breeding pastures. Currently the use of solar 
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energy in Kazakhstan is insignificant and power generation volume makes up 1300 – 1800  
kW /m2 while annual sunlight duration is 2200—3000 hours a year.  
 
The use of solar energy is especially important in remote and isolated area of the country. 
Potential capacity of the solar energy use is about 2,5 billion kWh per year. 
 
In July 2003 Kazakhstan launched its first solar energy projec in Almaty that is financed by 
UN Development Program (UNDP) and Canadian Agency for International Development 
(CAID). 1500 residents of Kazakhstan will be affected under the initial plan of the Program 
implementation. 
 
Analysis of the Program shows that existing geothermal and biological resources are not 
available in adequate quantity and are not promising in terms of power energy production. 
The most expedient is the use of geothermal energy in the heating systems and biological 
resources in biological gas production with its follow up use for heat development and 
fertilizer production.  
 
Development and wide-spread us of heat supply solar systems is on-going. Production of 
heat solar collectors in small numbers with the area of 1,6 m2, solar water heating plants of 
all-the-year-round mode of operation started in the Republic. Their users are basically private 
holiday homes, private houses and small farms. The most preferable regions for using these 
solar plants in Kazakhstan are Caspian, Aral, Kyzylorda and Shymkent areas.  
 
Currently a group of Kazakhstan scientists is developing a project on a cluster of solar 
energy under the auspices of the Ministry of Education and Science. The work in this 
direction has been boosted after Kyoto Protocol ratification by Kazakhstan on March 25 of 
the current year, which stipulates control of greenhouse emissions leading to global warming 
up. 
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4.2.4. Biomas and Biogas Energy 
 
Historically the most prevalent type of biofuel is biomass from different kinds of crops, 
wood and agricultural production wastes. Recent discoveries of different technologies on 
generating heat and electrical energy from biogas, biodiesel and bioethanol are becoming 
more and more prevalent.  
 
In Kazakhstan a sustainable source of biomass for energy production could be agricultural 
production wastes, technical crop production and food wastes. As estimated, annual volumes 
of dry cattle-breeding and poultry farming wastes make up to 22,1 million tons (13 million 
tons – from cattle, 6,2 million tons – from sheep and goats, 1 million tons – from horses) 
producing 8,6 billion m3 of biogas. Crop wastes (cellulose – 9 million tons, grain remains – 
1,9 million tons, low quality wheat – 1 million tons) make it possible to organize production 
of more than 4 billion liters of biofuel without harm to food and formula breed industry. 
Energy potential of agricultural waste processing makes up 35 bkn kWh of electric energy 
and 44 million Gcal of thermal energy. 
 
4.2.5. Geothermal Energy 
 
The largest part of geothermal resources of Kazakhstan may be used for heat supply and 
partially for electrical energy generation (540 million kWh annually). 
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As of today there are proven sources in Kazakhstan where the temperature of water surface 
reaches 60 0С and more. However, regardless of this high energy potential a considerable 
part of these sources is used mostly for therapeutic purposes. A more intense use of thermal 
energy for heating is expected after 2015.  
 
4.3. Barriers Renewable Energy Development and Measures to Overcome Them 
 
4.3.1. Key Barriers to Renewable Energy Development 
 
Renewable energy sources have not been practically used in the conditions of existing energy 
market. Today only small hydropower plants are used as renewable energy sources and small 
capacity wind turbines have just been launched. Currently clean energy technologies based 
on renewable energy sources are unable to compete with huge reserves of cheap coal 
available in the country.  
 
Renewable energy sources (apart from large hydropower plants) are not used to the full 
extent due to lack of supporting legislation, strategies and stimulating mechanisms. In these 
conditions use of renewable energy sources (except large HPP) without adequate legislative 
support on the part of the state is very difficult due to the high prime costs of the electric 
power generation. 
 
Existing regulatory base was oriented on "traditional" power industry. Renewable energy 
sources are practically not reflected in it, which is one of the major obstacles to renewable 
energy development in Kazakhstan. That is why transition to renewable energy is not taking 
place so far. Renewable energy sources are forced to compete on the power market, whereas 
the cost of electricity is determined by current cost of its generation.  
 
Non-competitiveness of renewable energy sources at the energy market (small capacity, high 
capital costs, high costs of electrical energy) is quite obvious. The cost of electrical energy 
generated from renewable energy sources is higher compared to its generation from 
traditional sources. The cost of power generation by WPP given the return on investments 
may make up about 8-12 Tenge/kWh.  
 
In such conditions investing is unprofitable not only into renewable energy but into 
upgrading traditional energy sources as well. This leads to the fact that it is not profitable to 
bring up the issue of energy efficiency and environmental protection. Apart from the fact that 
renewable energy development is hindered not only by the lack of legislation, but by high 
capital intensity of renewable energy projects and its non-competitiveness on the power 
market, lack of state support and stimulating mechanisms, lack of experience and lack of 
strategy for renewable energy. All these result in lack of interest on the part of investors in 
large-scale renewable energy projects in Kazakhstan. To eliminate these barriers it is 
necessary to pass and implement the Law of the Republic of Kazakhstan «On Supporting the 
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Use of Renewable Energy Sources», which will create legislative regulations for renewable 
energy development, renewable energy involvement in competitive electric energy market 
and reduction of emission and greenhouse gases into the atmosphere. 
 
4.3.2. Renewable Energy Activities in Kazakhstan 
 
Earlier the Ministry of Energy, Industry and Trade set up the following special centers for 
implementing the Law of the Republic of Kazakhstan “On Energy Saving” within the 
framework of the national policy in the area of energy saving and WPP promotion:  

 RPE “Almatyenergo” – a center on identifying wind energy potential and 
coordinating work with regard to project implementation;  

 OJSC “Kazselenergoproekt” – a center on renewable energy development and their 
part in the energy balance of the country; 

 CJSC “Kazgidroproekt” – a center on renewable energy sources and hydro 
resources. 

 
In the past years the aforementioned centers have implemented a number of research works, 
feasibility studies on renewable energy sources, namely hydropower and wind power. A 
number of projects were elaborated and wind potential measurements have been done at 
different locations based on international standards.  
 
In recent years the Institute has completed a number of activities related to wind energy use: 

 Feasibility study on 10 MW WPP in Arkalyk. 
 Feasibility study for Karatau-Ugamsk energy complex with a capacity of 170 MW 

in the region of a recreational zone «Turan» on using environmentally clean sources 
of energy in Southern Kazakhstan. 

 Pre-investment technical and economic proposal for construction of demo wind 
power plant with a capacity of 40 MW in Dzhungar Gate of Almaty oblast within 
the framework of UNDP/GEF project «Elimination of barriers on the way of wind 
power production in Kazakhstan». 

 Technical information related to construction of a pilot WPP with a capacity of 5 
MW in Dzhungar Gate. 

 Shelek WPP design - 3х100 kW. 
 
In a number of sites wind potential has been determined based on the methodology of 
international standards. Certain experience accumulated by the Institute made it possible to 
professionally analyze current status of wind energy potential in Kazakhstan and to develop a 
list of regions, for where WPP construction would be most beneficial. This list included 45 
regions of the Republic of Kazakhstan with a total capacity of 1 million kW.  
 
The works performed by the Institute in 2004 on «Development scheme of distribution 
network with a voltage below 110 kV in Kyzylorda oblast as of 2010 with the prospects for 
2015» Project and on the Program «On energy saving in Kyzylorda oblast for 2005-2015» 
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include proposals on power supply by WPS with a unit capacity from 10 to 60 kW and back-
up diesel power plants (DPS) for 11 out of 15 villages of Kyzylorda oblast currently lacking 
centralized power supply. 
 
The Institute also finalized the paper on «Reasoning the selection of perspective sites for 
further reasoning the WPP construction in the mid-term period and as of 2015» within the 
framework of the Project of the Government of Kazakhstan and UNDP «Kazakhstan – wind 
power market development initiative». The given work includes recommendation at the first 
stage of water potential use to consider 15 sites out of 45 wind sites earlier proposed by the 
institute, on which it is necessary to begin studying wind potential and to that end to install 
plantary meteorological devices. The paper includes arguments with regard to the necessity 
to build wind power plants, analysis of environmental aspects of wind potential use, 
economic advantages of WPP, status and prospects of Kazakhstan power industry 
development, brief overview of the status of oblasts in terms of electric energy potential, in 
which WPP construction is to be constructed and the sites for selected for WPP construction.  
 
Mandatory condition for the implementation of large WPP projects (with the capacity more 
than 5MW) is the availability of feasibility study and measurements of wind power potential 
performed in line with the international standards.  
 
UNDP Project "Kazakhstan – wind power market development initiative" has performed the 
study of wind power potential of Kazakhstan in 10 sites of the country in the space of the two 
last years, a huge work has been done on data collection, analysis and classification. It is 
supposed that in 2010 additional 5 sites will be covered by the Project.  
 
Based on the results of the work in October 2009 presentation of the First Wind Atlas of 
Kazakhstan was made within the framework of the UNDP/GEF and the Ministry of Energy 
and Mineral Resources (MEMR) of the RK "Kazakhstan – wind power market development 
initiative". Atlas of Kazakhstan is an interactive map, which allows obtaining information as 
to the average annual wind speed in a selected site and in this way to determine expediency 
of wind energy use in these or those places for energy generation. The Atlas is of huge 
applied significance for researchers and scientists, power engineering specialists, potential 
investors in the field of renewable energy sources.  
 
The Government of the country together with UNDP work over the project on wind power 
development in Kazakhstan, in which, specifically, construction of pilot WPP with the 
capacity of 5 MW is stipulated.  
 
Work is being done with regard to wind power plants with vertically arranged generator 
shaft. Major advantage of the design of such wind power plants is independent "turning to 
the wind". Unlimited velocity of the rotar rotation makes it possible to work with all the 
winds possible including gale-strength wind. As a result of the use of developed wind power 
plant design it became possible to transform wind kinetic energy into mechanical one at the 
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level of   39-42% and allowed mechanical energy transformation into electrical energy at the 
level of 90-94% respectively. Due to modular build it is possible to set required capacity for 
the user based on wind characteristics at the plant site. Another advantage of wind power 
plant is location of the generator, electrical circuitry and accumulators at the ground level. 
This makes it possible to timely, easily and without considerable costs to carry out 
maintenance of the plant.  As a result – low electricity charges per KWh and convenient 
serviceability. Work on production of such wind power plants started in the Republic.  
 
There is the possibility to reduce the cost of wind turbines in Kazakhstan by way of 
attraction of local productive and assembly capacities.  
 
Machine-building industry that was used in the Soviet Union basically for defense industry      
is well developed in Kazakhstan. The Government of Kazakhstan tries to switch the given 
industry over to civilian production. According to appraisal performed at least some of the 
former machine-building companies may be switched over to production of certain wind 
turbine components in collaboration with western producers. 
 
4.3.3. Prospects of Using Renewable Energy Sources 
 

1. To implement the Plan of actions and the Concept of transition of Kazakhstan to 
sustainable development for 2007-2024 it is stipulated to improve legislation related to 
issues of sustainable development of the Republic of Kazakhstan, including 
development of renewable and alternative sources of energy. This is why it is 
necessary to develop regulatory acts that would contribute to formation of independent 
energy producers working with alternative renewable energy resources. 

2. Construction of industrial WPP. Allocation of budget resources for the implementation 
of priority projects. 

3. Development and endorsement of the Decree of the Government RK «On Activity 
Arrangement with regard to the use of non-traditional/ alternative renewable sources 
of energy» that would stipulate the endorsement of the state replacement amount or 
putting into operation alternative power engineering facilities for the years 2010, 2015, 
2030. 

4. Appointment of a body responsible for the development of this field of power 
engineering. 

 
Directions for using renewable energy sources are given below based on economic and social 

priority criteria. 
1. Ensuring energy supply for remote region, basically agricultural users that are not 

connected to the power supply systems so far.  
2. Putting up together generating facilities in the regions with large wind potential. 

 
Use of wind energy seems to be promising with small windmills (up to 100 kW) generating 
electric energy to ensure power to individual users. These are basically agricultural users 
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located in remote regions and having no connection to centralized sources. A very promising 
direction of wind potential use is putting up together generating sources on the basis of WPP 
with the capacity of over 5 MW contributing to the general power grid working for the 
benefit of large users. Preliminary selection of wind sites for WPP with the capacity of 5 
MW has been done by the OJSC «Kazselenergoproekt» based on the available information 
about wind potential collected at the airports, meteorological plants and in the electric 
network companies. 
 
Apart from that biannual measurements of wind potential have been performed in such sites 
as Dzhungar Gate and Shelek Corridor on the basis of international standards. During the 
first stage (up to 2030) the issue of WPP construction in 45 regions of the RK with total 
capacity of more than 1 million kW is to be considered. The projects promise to be profitable 
and we may expect the capcity increase by 30-40 MW of the energy balance of oblasts. 
Apart from that experience and basis for the further WPP will be acquired. To distribute 
power the existing distribution network with the voltage of 110, 35 and 10 kV could be used. 
In the first place it is assumed that pilot-industrial WPP in the region of Shelek Corridor and 
Dzhungar Gate in Almaty oblast with the summary power up to 100 MW will be built.   
 
Construction of such WPP will make it possible: 

 To define the most promising directions of wind power use in the process of WPP 
operation and to occupy firm positions in the multibillion market of Kazakhstan that 
is being shaped; 

 To identify perspective structures, type and size of building elements of  wind power 
facilities for their mass purchase and follow up arrangement of the own WPP 
construction on the basis of joint companies. 

 
Thus, effective and rational use of renewable resources and energy in the Republic of 
Kazakhstan is necessary to: 

 ensure sustainable development and sustainability of the country competitiveness; 
 reduce anthropogenic pressure on the environment and cut down emission of 

greenhouse gases produced by traditional power engineering facilities; 
 introduce the best, low-waste and resource-saving technologies into industry and 

agriculture; 
 improve social situation in the regions of the Republic of Kazakhstan due to 

reduction of environmental pollution and improvement of energy sources 
accessibility.   

 
4.3.4. Power Efficiency Policy 
 
Today there is no market of renewable sources in Kazakhstan. However it should be 
mentioned that the attempts to integrate renewable energy sources with the power system of 
the Republic have already been made. Objectives of the energy policy are reflected in a 
number of documents developed in different years in the Republic.  
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For example, an attempt was made in 1996 to develop special national program in the field 
of energy saving. The program stipulated gradual implementation of energy saving potential 
in the course of the entire energy cycle from energy generation all the way to its use.  
The program of development of renewable energy sources of the Republic of Kazakhstan 
endorsed by the Ministry of Energy and the Ministry of Science in 1995 became an integral 
part of the State program in the field of energy saving. 
 
In 1997 the Ministry of Environmental Protection and Natural Resources together with the 
Ministry of Energy, Industry and Trade of the Republic of Kazakhstan launched 
«Hydrocarbon Initiative» aimed to reduce emission of greenhouse gases and save energy, 
which is within the category of priority directions of the given initiative. 
 
One of the most important documents is the Strategy of Kazakhstan Development as of 2030, 
developed in October 1997. Long-term goals of Kazakhstan development are formulated in it 
and specific ways of their achievements are defined. In the strategy of Kazakhstan 
development as of 2030 alongside with a complex of issues of Kazakhstan economy 
development attention has been given to power engineering as one of the priority areas of 
economy. The necessity of «fast increase of oil and gas production and export with the aim 
of income gain that would contribute to sustainable economic growth and improvement of 
the population life standard» was highlighted. The «Strategy 2030» includes strategies of 
fuel-energetic complex development devised for the period as of 2015 and further on as of 
2030. These documents have some sections dealing with issues of energy efficiency and 
energy saving.   
 
In December 1997 the «Law on Energy Saving of the Republic of Kazakhstan» was 
enforced. It is designed to regulate public relations in the field of energy saving with the aim 
of creation of economic and organizational conditions for effective use of fuel-energetic 
resources of the Republic of Kazakhstan and environmental protection. The Law defined the 
system of energy saving, the terms of reference of the Government of the Republic of 
Kazakhstan in the field of energy saving, the terms of reference of a body commissioned by 
the Government of the Republic of Kazakhstan in the field of energy saving, the terms of 
reference of the local representative and executive bodies in the field of energy saving. Issues 
of stock-taking, regulation, standardization and certification in the field of energy saving 
itself and energy saving examination have been defined by the legislation. 
 
Chapter Four of the Law is dedicated to renewable energy sources. It states that the use of 
renewable energy resources should be viewed as a priority direction in devising programs of 
power engineering development and resolving environmental problems of Kazakhstan. Apart 
from that it is pointed out that necessary legal and organizational-economic conditions are 
being created in the Republic of Kazakhstan for integrating renewable energy resources into 
the power system, their development on the basis of power facilities. The responsibility for 
coordination, development and implementation of the program on integration of renewable 
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energy resources into the power system rests with the authorized/ commissioned body. 
However in reality such body was missing and works on renewable energy development 
have not been done.  
 
The Law defines ways of implementation, information supply, research and education in the 
field of energy saving.  
 
However in reality due to a number of reasons the «Law on Energy Saving of the Republic 
of Kazakhstan» has not been implemented. At the same time the economy of Kazakhstan has 
a considerable energy saving potential, which is determined by several factors. The most 
important factor is outdated and ineffective technology and equipment use in industry.  
 
In 1999 the Ministry of Energy, Industry and Trade devised the «Program of Energy Sector 
Development as of 2030», which was endorsed on April 9, 1999. This document includes 
sections related to issues of energy efficiency and energy saving. 
 
Major directions of the Government policy in this area were identified as: 

 energy saving policy implementation;  
 improvement of ecological situation in Kazakhstan;  
 integration of renewable energy sources into energy balance of the Republic;  
 involvement of foreign investors. 

 
The Kazakhstan Program of power engineering development as of 2030, endorsed by the 
Government, lists the use of renewable energy sources among priority directions of energy 
sector development and resolution of environmental issues of the Republic of Kazakhstan. 
Thus in line with the Resolution of the Government of the Republic of Kazakhstan № 384 of 
April 9, 1999 «On Program of Power Engineering as of 2030» the Program stipulated the 
installation of 500 MW wind power plants. 
 
In contrast to earlier existing orientation only at large-scale increase of production of energy 
resources, energy consumption and energy saving were defined as the highest priority of 
energy strategy.  
 
The Concept of transition of the Republic of Kazakhstan to sustainable development for 
2007-2024 endorsed by the Decree of the President of the Republic of Kazakhstan of 
November 14, 2006, №216 stipulates that sustainable economic development of Kazakhstan 
will be achieved by way of supporting environmentally effective power production, 
including the use of renewable energy sources and secondary raw materials. It is assumed in 
the Concept of Transition of the Republic of Kazakhstan to Sustainable Development for 
2007-2024 that the share of alternative energy sources will make up 5% of the total energy 
balance of the country as of 2024. 
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The Law RK «On Power Engineering» and the Law «On Energy Saving» indicated the 
necessity to develop and use renewable energy sources, though no any specific measures on 
supporting renewable energy sources were stipulated.  
 
In order to implement the Plan of Action for 2007-2009 on implementation of the Concept of 
Transition of the Republic of Kazakhstan to Sustainable Development for 2007-2024 it is 
stipulated to improve legislation on issues of sustainable development of the Republic of 
Kazakhstan, including renewable resources and alternative sources of energy. In this 
connection the Ministry of Environmental Protection of the RK with the participation of 
MEMR and the UNDP project on wind power engineering developed the Law Concept and 
the Draft Law «On Support to the use of renewable energy sources».  
 
Currently active work is being done to advance the use of renewable energy sources. The 
Ministry of Energy and Mineral Resources of Kazakhstan and UN Development Program 
within the framework of the joint project «Kazakhstan – wind power market development 
initiative» have drafted the National Program of the wind power engineering as of 2015 with 
perspective as of 2024.  
 
The National Program of wind power engineering development is designed to integrate 
considerable wind power resources into the energy balance of the and in this way to support 
the plans on reduction of economy energy intensity and increase the share of alternative 
energy sources within the total energy balance of the country up to 5% as of 2024 and 
stabilization of emissions of greenhouse gases at the level of 1990. The Program goal is the 
use of wind power potential of Kazakhstan for the electric power production in the volume of 
900 million kWh as of 2015 and 5 billion kWh as of 2024 within the framework of the tasks 
set in the Concept of Transition of the Republic of Kazakhstan to Sustainable Development 
for 2007-2024 and the Strategy of industrial-innovative development of the Republic of 
Kazakhstan for 2003-2015 on conservation of natural resources and environment. The given 
Program is developed in compliance with the Decree of the Government of the RK № 857 of 
August 25, 2003 «On Wind power Development» and the Project document of the 
Government of the RK and UN Development Program «Kazakhstan – wind power market 
development initiative» of June 27, 2004.  
 
The Parliament of the RK ratified Kyoto Protocol of the UN Framework Convention on 
climate change in February 2009 and in March the Head of the State signed it. Ratification of 
Kyoto Protocol will make it possible for Kazakhstan not only to create the base for the 
resolution of issues of energy intensity and for introduction of energy efficient policy in 
economy sectors but will contribute to wide use of RES.  
 
In line with the Framework Convention Kazakhstan is committed to implement programs 
linked with reduction of emissions of «greenhouse gases» that have an impact on the Earth 
global climate warming up. Implementation of ecological projects will have a positive 
impact on the international image of Kazakhstan and as a result the country will be able to 
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shift to new technologies, to create new jobs, to more effectively use resources and energy, 
especially after Kazakhstan has ratified the UN Framework Convention on Climate Change 
in 1995. In 1999 the country signed Kyoto Protocol to the Framework Convention. Thus, 
Kazakhstan joined the global movement on prevention of global warming up, which is 
determined by continuous increase of the volume of greenhouse gases resulting from firing 
hydrocarbon fuel.  
 
Trading shares for emission of greenhouse gases became a reality. Now Kazakhstan has the 
chance to supplement its national budget by additional millions of Dollars. Many countries of 
the world have now and again been expressing their interest to Kazakhstan shares for 
emission.  
 
In 2009 there was devised the Program of Energy Saving for the period of 2015 with the aim 
to implement national policy in the field of energy rational and effective use. 
 
When developing the Program priorities of the country economic development defined by 
the country Development Strategy as of 2030 and the Strategy of industrial-innovative 
development of Kazakhstan, the new version of which was endorsed by the Decree of the 
President of the Republic of Kazakhstan of June 8, 2008 have been taken into account; this 
Program set the goal of reducing energy intensity by twofold as of 2015.  
 
In contrast to earlier existing orientation only at large-scale increase of production of energy 
resources, energy consumption and energy saving were defined as the highest priority of the 
energy strategy.  
 
Given that the existing Law «On Energy Saving» in reality has been ineffective the same 
year a new version of the Law of the Republic of Kazakhstan «On Energy Saving» was 
developed.  The given Law sets legal bases for energy saving policy implementation in all 
the economy sectors; it regulates public energy saving management process. The goal of the 
given Law adoption is the increase of the efficiency of the use of fuel-energy resources and 
setting legal basis for relations that are formed in the activity process of legal and natural 
persons in the field of energy saving.  
 
The Draft Law includes new positions. The key attention in the Draft Law has been given to 
defining the norms of the use of fuel-energy resources with clear regulation of control and 
supervision functions of different public bodies in this area. Among these bodies are those 
responsible for architecture, town-planning and construction; for technical regulation; for 
natural monopoly regulation, customs bodies of the Republic of Kazakhstan and of course 
authorized bodies in the sphere of power engineering and energy saving. The terms of 
reference of the Government of the Republic of Kazakhstan as well as local executive bodies 
have been considerably expanded.  
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Apart from that the Draft Law fixed the state support to energy saving stipulating deduction 
of electric energy related costs in case its use is below the set norm for the respective year 
and also below the level used in the previous year (in the year just ended). A number of 
norms of the Draft Law that stipulate the introduction of new tax payments in the field of 
energy saving and administrative penalties, apart from their immediate goal – introduction of 
measures aimed at energy saving – as an additional effect will entail the increase of the 
proceeds to the national budget. 
 
Implementation of the national energy policy, including energy saving in the Republic, shall 
be ensured by the Ministry of Energy and Mineral  Resources of the Republic of Kazakhstan, 
which is the executive and coordination body in terms of public management of the country 
fuel and energy complex. Within the functions of the Ministry is the development of energy 
sector strategic development as a component of the Development Strategy of the Republic of 
Kazakhstan as well as the implementation of the strategy and ensuring the implementation of 
the national energy saving policy. 
 
4.3.5. International cooperation  

 
A number of international organizations provide support to the Government of Kazakhstan in 
issues related to energy efficiency bringing up and reduction of environmental impact of the 
Kazakhstan power engineering (USAID, UNDP, UNEEC, Projects 
ЕС/TACIS/SYNERGY/BISTRO, EBRD, IBRD). In 1995-1996 USAID, EBRD, and ADB 
assisted Kazakhstan in bringing up and reduction of environmental impact of its biggest 
thermal power plants. In 1995-1997 EU/TACIS and USAID provided support to the 
Government in regulatory-legal issues related to energy sector transition to market economy. 
In 1997-1998 the Government of the Netherlands provided financial assistance in the 
implementation of the Project «Wind power of Kazakhstan», the goal of which was  to assess 
the wind power potential development in Kazakhstan. According to the results of the study in 
terms of the wind resources Kazakhstan is one of the most suitable countries for the 
development of wind power resources. 
 
The Project "Kazakhstan: study of the wind power market development" on the study of the 
wind potential in Central Kazakhstan was implemented by the Netherlands contractor and 
was financed by the Government of the Netherlands. 
 
In the fall of 2002 the Ministry of Foreign Affairs of the Norway made the decision to launch 
the Program that would contribute to bringing up the energy efficiency in industrial sectors, 
buildings and facilities, to pollution reduction and environmental improvement. Five major 
directions of the Program in Kazakhstan: 

 Putting up together and development of the energy efficiency and clean production 
Center  

 Joint Program of training and project development. 
 Implementation of demonstration and commercial projects. 
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 Different activities on information dissemination. 
 Co-financing and international coordination. 

 
Under the agreement between the Government of Kazakhstan and UN Development Program 
(UNDP) the Project «Acceleration of the wind power development in Kazakhstan» was 
implemented in 1997 within the framework of which special meteorological studies have 
been completed for the two selected sites – Dzhungar Gate and Chilik Corridor in Almaty 
oblast.  
 
Based on the results of the study, which showed the availability of considerable wind 
potential in Chilik Corridor, Dzhungar Gate was defined as the best place in the world in 
terms of development of wind power and a joint Project of the Government of the Republic 
of Kazakhstan and UNDP/Global Environmental Facility (GEF) «Kazakhstan: wind power 
market development initiative» has been devised.  
 
The Project «Acceleration of the wind power development in Kazakhstan» on the study of 
the wind potential in the aforementioned regions has been implemented by Global 
Environmental Facility and UNDP and was a part of the governmental strategy on the 
implementation of the commitments of the UNFCCC Conference of the Parties of the 
Framework Convention on Climate Change) with regard to the use of considerable wind 
resources of Kazakhstan.  
 
The UN Development Program (UNDP) as a developing institution of the United Nations 
Organization has provided technical support to the Government of the Republic in mastering 
windenergy resources of Kazakhstan through the implementation of the joint Project 
«Kazakhstan: wind power market development initiative» (2004-2009).  
 
The major goal of these projects is elimination of barriers on the way of commercial wind 
power production, its delivery to the power supply system of Kazakhstan and feasibility 
study development of demonstration RES. 
 
The Project «Acceleration of the wind power development in Kazakhstan» contributed to 
wind power market development in Kazakhstan through: 

 development of technical and financial support to Kazakhstan for it to be able to 
initiate wind power development in the country;  

 local capacity building for wind power project development in Kazakhstan and for 
creation of the bases and risk reduction of future investments into wind related 
projects;  

 for monitoring, experience analysis and dissemination as well as the results got in 
the course of the Project implementation;  

 for rendering support to Kazakhstan in the use of considerable wind potential  for 
production of environmentally «clean» electric power; 



94 

 

 improvement of the energy balance by way of integration of renewable energy 
sources;   

 boosting the reliability and efficiency of energy supply of power deficient remote 
areas;   

 assisting the Government in the devising the National Program of wind power 
development;  

 informational support and local capacity-building for developing wind power 
projects in Kazakhstan and arranging their funding (including wind potential map 
development and program expansion on measuring wind speed);  

 reduction of ecological burden upon environment. 
 
The Project was implemented under the Decree of the Government of the RK № 857 of 
August 25, 2003 «On wind power development». It was implemented in line with the Laws 
of the RK “On Power engineering», «On Energy Saving» and also the Program of Power 
Engineering Development as of 2030 as well as the Program of the Unified Power Grid of 
the Republic of Kazakhstan development as of 2010 and further on as of 2015. The Ministry 
of Energy and Mineral Resources RK was appointed the Project implementing organization 
on behalf of the Government of the RK. 
 
The Project Document on the Project implementation was signed by the Ministry of Energy 
and Mineral Resources RK (MEMR), Ministry of Economy and Budget Planning RK UN 
Development Program in 2004. The Project partners: the Ministry of Energy and Mineral 
Resources RK – public executing agency, KEGOC, Almaty oblast Akimat, UNDP, Private 
investors (ALD Consulting, National Investment Fund, EBRD). The Project was financed 
out of the Global Environmental Facility (GEF) with the co-financing by the Government 
and private investments. Co-financing by such international organizations as REEEP 
(Renewable Energy Sources and Energy Efficiency Partnership) and GOF (Global 
Opportunity Fund) was ensured to finance some specific Project objectives.  
 
The project cost and the structure of financing - 7,27 million USD, including: MEMR - 24 
million Tenge, UNDP/GEF - 2,55 million USD, private investments - 4,56 million USD. 
Key Project components: 

- Technical support in the implementation of the wind monitoring, analysis and 
assessment of wind potential in selected sites, dissemination of experience and Project 
outcomes, development of the wind Atlas of Kazakhstan, substantiation of WPP 
construction. 

- Putting up together the National Program of wind power development. 
- Development of the regulatory-legal basis and possibilities for designing, financing and 

implementing investment projects on wind power engineering with the preparation of 
investment proposals for the priority WPP projects. 

-  Assistance to the construction of the first pilot WPP with the capacity of 5 MW for the 
beginning of the mastering a unique wind potential in Dzungar Gate of Almaty oblast 
with the aim of substantiation development and risk reduction for the future 



95 

 

investments into the wind projects. 
 
The given Project of UNDP/Global Environmental Facility (GEF) "Kazakhstan – wind 
power market development initiative" provided assistance to the Government RK and 
specifically to the Ministry of Energy and Mineral Resources in achieving the goal of 
emission reduction of greenhouse gases in Kazakhstan by way of wind power development. 
The Project has performed the study of wind power potential in Kazakhstan in its eight 
regions. Data base on wind potential has been obtained with regard to 10 sites. The Project 
has developed investment proposals on construction of wind power plants in a number of 
regions of Kazakhstan. The Project together with MEMR has devised the National Program 
of Wind power Development as of 2015 and with the perspective as of 2030. The Project 
also assisted in drafting the Law "On Support to the Use of Renewable Energy Sources".  
 
The ceremony of signing the Agreement on Interaction and Cooperation between the JSC 
“National Well-being Fund «Samruk-Kazyna»” and Chinese Guangdong Nuclear Power 
Corporation (CGNPC) took place in October 2009 in Beijing within the framework of the 
Summit of the Heads of States of Shanghai Organization for Cooperation. The parties 
expressed their intention to become strategic partners in the field of clean and renewable 
energy production and to start joint use and development of wind power, solar and water 
resources of Kazakhstan. Under the provisions of the Agreement the parties will consider the 
possibility of putting up together joint ventures for the implementation of projects on 
production of wind and solar energy in Kazakhstan as well as construction of hydropower 
plants. 
 
From the Chinese side the following subsidiaries will take part in the implementation of 
projects like CGNPC: wind power, energy and solar power companies. It is necessary to 
point out that currently CGNPC is the only and the largest energy corporation, the main 
activity direction of which is nuclear-energy sphere as well as clean energy production. 

 
4.3.6. Promoting Renewable Energy Development  
 
To ensure competitiveness of renewable energy sources, to attract investments into 
renewable energy development it is necessary to introduce the system of their state support. 
For this it is necessary, in the first place, to pass respective legislation with measures on 
economic stimulation for using renewable energy as well as to pass state program on 
renewable energy development.  
 
In spring the same year the Law «On supporting the use of renewable energy sources» was 
passed with the aim of creation of favorable conditions for electric and (or) thermal energy 
production with the use of renewable energy sources and increase of their share in electric an 
(or) thermal energy production. 
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In July 2009 the Head of the State signed the Law RK "On supporting the use of renewable 
energy sources" targeted at defining goals, forms and directions of support to the use of 
renewable energy sources in the country.  
 
Besides that N.Nazarbaiev signed the Law RK “On Introduction of Amendments and 
Additions into Some Legislative Acts of the Republic of Kazakhstan on Issues of Supporting 
the Use of Renewable Energy Sources" targeted at further perfection of legislation of the 
Republic related to supporting the use of renewable energy sources. 
 
The goals that pinpointing these documents signing were as follows: 

 Reduction of the energy intensity and power engineering environmental impact. 
 Increase of the share of using renewable energy sources. 
 Creation of favorable conditions for using renewable energy. 
 Assisting in the implementation of international obligations of the Republic of  

 
Kazakhstan is bringing down emission of greenhouse gases. 
 
Principles of supporting renewable energy development are stipulated in the Law: 

 In the process of designing and construction of facilities – Reserving territories and 
provision of the land plots for construction of renewable energy facilities.  

 When selling – Assured purchase in the full volume of electric energy produced by 
renewable energy sources to compensate losses in circuits for the period not less that 
the construction project payback term with the inclusion of energy production costs 
into the tariff of energy supplying organization.  

 When connecting facilities – Mandatory connection of renewable energy sources to the 
nearest infrastructure point of distribution power network and thermal networks with 
the inclusion of costs into the project cost and exemption of renewable energy from 
payment for the connection. 

 When implementing production control of electric power – Priority use of renewable 
energy sources as power generating facilities. 

 Investment allowances and preferences for construction and operation of renewable 
energy facilities - Are set in line with the legislation of the RK. 

 Prime cost for renewable energy – Is set in line with the size stipulated in Feasibility 
Study. 

 
The subject of the document regulation is the rights and responsibilities of the state in the 
area of management of public relations in the sphere of use of renewable energy sources.  
The endorsement of the Document will make it possible to create favorable conditions for 
construction and operation of facilities on the use of renewable energy sources and will 
contribute to the implementation of international obligations of Kazakhstan on emission 
reduction of greenhouse gases.  
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The Law regulates issues of support to the use of renewable energy sources with regard to 
the following key directions: stimulation of construction and operation of renewable energy 
facilities by way of development and endorsement of the plan (program) of placement of the 
facilities based on renewable energy sources; creation of favorable conditions for 
construction and operation of power generating facilities that use renewable energy sources 
through granting investment preferences; creation of conditions for effective integration of 
power generating facilities that use renewable sources of energy into a unified power grid 
and electric and (or) thermal power market of the Republic of Kazakhstan.  
 
For the system resolution of issues related to the development of renewable energy sources 
the Document stipulates the endorsement of the plan (program) of placement facilities based 
on the use of renewable energy sources, endorsement of the program aimed at development 
and the use of renewable energy sources for mid-and long-term periods, endorsement of the 
procedure of project coordination on construction of facilities based on the use of renewable 
energy sources.  
 
In line with this Law regional electricity supply network companies, to whose electric 
networks the facilities on the use of renewable energy sources are connected are obliged to 
purchase in the full volume electric power produced by respective qualified energy 
generating companies to compensate 50% of the amount of standard losses of electric power 
in its networks.  In case of excess of 50% of the losses amount by qualified energy 
generating companies the remaining amount of this electric power shall be purchased by the 
system operator for compensation of standard losses of electric power in the national electric 
grid.  
 
As it has was stated amendments were introduced into the documents complementing the 
Law «On Supporting the Use of Renewable Energy Sources». They are reflected in the Law 
«On Introduction of Additions and Amendments into Some Legislative Acts of the Republic 
of Kazakhstan on Issues of Supporting the Use of Renewable Energy Sources». 
 
Amendments have been introduced into: 

 Code of Administrative Infractions – to set the responsibility for the refusal to identify 
the point of the nearest connection; 

 Land Code – the terms of reference of local bodies on granting and reservation of land 
plot are stipulated; 

 The Law on Natural Monopolies – purchase of electric and thermal energy in 
compliance with the legislation in support of renewable energy;  

 The Law on Power Engineering – the responsibility of power transmission 
organizations to purchase electric power from renewable energy sources for 
compensation of the own losses in the network is defined; 

 The Law on Licensing – renewable energy for individual use are exempt from 
licensing.  
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At the estimates of designers, adoption of these Laws would lead to considerable renewable 
energy development as of 2024 with the production of about 10 billion kWh of electric 
power a year. This will contribute to achievement of targeted indicators of our country 
transition to sustainable development in terms of the share of alternative energy sources use 
in the size of 5%, and also ensure yearly saving of organic fuel in the amount of 3–3,5 
million tons.  
 
4.4. Conclusion 
 
Although Kazakhstan possesses substantial renewable energy potential, it is almost 
completely untapped. Having a plentiful supply of hydro, wind, solar, biomass, and 
geothermal energy, renewable energy sources only represent however about 1 percent of 
Kazakhstan’s energy balance. Due to the fact that Kazakhstan is also rich with fossil fuels, 
the low price of electricity creates a barrier for renewable energy development.  
 
Climatic conditions are favorable for solar throughout Kazakhstan, with the highest potential 
in the southern region and in the regions near the Aral Sea and Lake Balkhash. Wind power 
could play a particularly important role: in a number of Kazakhstan’s regions, average annual 
wind speeds exceed 5 meters per second (quite high by international standards). Expert 
assessments indicate that Kazakhstan’s wind power potential exceeds 1.8 trillion kilowatt 
hours (kWh) per year. High speed wind locations are in the southeast in mountain passes 
leading to China, in the Alatau mountain regions in the center of the Republic, and in the 
southwest on the Caspian seaboard. However, wind development has been slow due to the 
low tariffs on electricity.  
 
The Republic’s geothermal resources have been explored as a result of oil and gas 
exploration and production. The hottest and most extensive geothermal reservoirs were found 
in the south and southwest of Kazakhstan. Due to its large agricultural base, Kazakhstan has 
significant theoretical potential for biomass energy resources.  However, the large area of the 
country may limit the practical applications of biomass utilization to small systems.    
 
Hydro is of significant importance to Kazakhstan in that it provides for over 12% of the 
country’s electrical capacity. Greater hydro utilization is possible given interest from 
regional authorities in small hydro, the privatization of the power sector, and the availability 
of state short-term credits to private investors. Financing, however, does not appear to be 
available to the other renewable energy technologies. Combined with a power sector 
transitioning to private holdings, the low price of electricity and a general lack of awareness 
towards renewable energy, the environment is overall not very friendly to development of 
renewable energy. However the national programme for transitioning to sustainable 
development calls for increasing shares of renewable energy sources in Kazakhstan’s energy 
balance, i.e. - up to 5 percent by 2024.  
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5. The Republic of Tajikistan 
 
5.1. Introduction 
 
5.1.1. General Information 
 
Territory: 143.1 thousand km2 
Population in 2011: 7.627 million people 
GDP volume in 2010: 14.7 billion US dollars 
 
GDP structure (2010): 
Agriculture – 19.0%; 
Industry – 22.9%; 
Services – 58.1%. 
 
Tajikistan is a landlocked; mountainous country located in Central Asia, west of China and 
south of Kyrgyzstan. The country is dominated by the Trans-Alay Range in the north and the 
Pamirs in the southeast. Tajikistan’s unique geographical and topographical features have a 
dramatic impact on its energy generation and consumption. Over 95% of Tajikistan’s 
electrical energy is generated using hydro power. However, power transmission and 
consumption is complicated by difficult terrain. Tajikistan has limited reserves of fossil fuels, 
such as oil and gas. At present time, the government plans to meet future electricity needs 
primarily through further hydropower development. 
 
Tajikistan’s interest in renewable energy sources differs from that of most other nations. The 
goal of reducing utilization of conventional energy sources, such as fossil fuels is not a 
priority for Tajikistan due to its reliance of abundant hydro power.  
 
5.1.2. Power Generation 

 
Tajikistan’s power generation structure is radically different from the majority of other 
countries in that the energy sector is dominated by electrical energy produced by large 
hydroelectric plants. As illustrated in the table below, hydro power represents vast 
majority of the country’s power potential, followed by coal, oil and gas. 
 

Technical power potential of Tajikistan is shown in a table below in millions of tons of 
standard fuel per year: 
 

Hydropower Coal Oil Gas Total 

87.1 13.35 1.85 0.75 103.05 
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Annual generation of electric and thermal power in Tajikistan is displayed in a table below: 
 

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Electric power production on 
hydro plants (HPP), TWh 

14.3 15.2 16.3 16.3 16.9 16.8 17.3 14.8 15.9

Electric power production on 
heat stations (HPS), TWh 

0.13 0.08 0.10 0.15 0.12 0.23 0.38 0.29 0.17

Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 

Heat power production on HPS: 

thousand Gcal. 335 140 205 346 313 495 683 492 246

equivalent to TWh 0.39 0.16 0.24 0.40 0.36 0.58 0.79 0.57 0.28

Total power production on 
HPS, TWh 

0.52 0.24 0.34 0.55 0.48 0.80 1.17 0.86 0.45

HPP share in the general 
balance,% 

96.4 98.4 97.9 96.4 97.2 95.2 93.2 94.2 97.3

 
Today, the share of electric power production in the general energy balance of Tajikistan 
exceeds 75%. As illustrated in the table below, this share has been rising over the past 
decades. 

 
The energy balance structure of Tajikistan is presented below: 
 

Types of energy sources 
Share, % 

1990 1998-2009 
Electric power (HPP) 48.7 76.1
Mineral oil 28.8 9.2
Gas (natural) 17.7 14.2
Coal 4.8 0.5
RES - -

 
In the long term, taking into account the fact that Tajikistan possesses no industrial 
reserves of oil and gas, the share of hydro power in the general power balance of the 
country will increase. The main contributors to the growth in Tajikistan’s hydro power 
generation is the start of the Sangtuda-1 hydropower plant (N = 670 MW, W = 2.7 TW/h) 
in 2009; completion of Sangtuda-2 HPP (N = 220 MW, W = 0.9 TW/h) in 2011; planned 
start-up of Rogun HPP (N = 3600 MW, W = 13.4 TW/h) in 2012-2013, and further 
construction of other large power plants. 
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5.1.3. Objectives for Renewable Energy Development 
 

Tajikistan’s priority is not to reduce utilization of conventional energy sources, such as 
fuel types, but rather to utilize its renewable energy potential more fully. Under-
exploitation of renewable hydro energy source (their "conservation") is not only useless, 
but even harmful both for the economy and the ecology. The free hydro potential of rivers 
that is not used for electric power production, is not conserved and lost in the 
environment. Hence, it frequently has a negative impact on the ecology, resulting in 
floods, inundations of territories, stream-bank erosion, etc. 
 
Tajikistan’s principle objectives in renewable energy sources development are: 
 Provision of proper social living standards to the population of the country - Small 

capacity power plants construction promotes renewable energy sources development 
and makes it possible to provide the population with access to electric power more 
quickly and at a lower cost. By comparison, construction of large power plants, like 
Rogun HPP, requires 10-15 years and 4-5 billion USD. 

 Energy sector decentralization - Bringing energy production sources closer to its 
consumers is a high priority for the country. Today, 70% of the population of 
Tajikistan lives in the countryside - in small settlements with complicated power 
supply. Despite improvements in per-capita electrical energy consumption, all 
agricultural population of Tajikistan is supplied with electricity no more than for 10 
hours per day during the winter period. 

 Environmental protection - For the last 15 years the population, having no access to 
power, is compelled to use woods for energy production. This results in deforestation 
and total environment degradation. 

 
5.2. Renewable Energy Potential of Tajikistan 
 
5.2.1. Small Hydro Power 
 
Small hydro energy sources of Tajikistan are represented in the table below: 
 

Region 
Potential Industrial Economical 

N 
MW 

W 
TWh 

N 
MW 

W 
TWh 

N 
MW 

W 
TWh

Districts of Leninabad area 1,288.0 11.28 450.8 3.948 450.8 3.948

Districts of Republican Submission 
(DRS) 

16,056.0 140.65 5,619.6 49.23 5,619.6 49.23

Gorno-Badahshan Autonomous 
Region (GBAO) 

3713.0 32.53 742.6 6.506 742.6 6.506

Total for Tajikistan 2,1057.0 184.46 6,813 59.68 6,813 59.68
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The economic potential of small rivers was assumed to be equivalent to the technical one. 
 
Tajikistan has optimal conditions necessary for successful development of small hydro 
energy sources. It is particularly important that small waterways are conveniently and 
uniformly distributed all over the territory of Tajikistan, and their potential is enormous. This 
opens the possibility for large scale industrial small hydropower plant (SHPP) construction, 
thus considerably reducing the cost of such program. 
 
Considerable numbers of small hydropower plants can be constructed in Tajikistan using the 
existing irrigational system (spillway chutes, water level difference, etc.). Among other 
benefits, the ability to utilize existing irrigational facilities for SHPPs will reduce the cost of 
their construction. The potential of such SHPPs is represented in the table below.  
 
These estimates have been calculated based on the assumption that irrigational SHPPs will 
function 5 months per year - during the growing season, when all channels are in operation. 
Thus, this limitation cannot be considered in assessing the general technical and economic 
potential. Certainly, their actual period of exploitation can be prolonged beyond the growing 
season, resulting in increased electric power production. 
 
Small HPPs in the irrigational system of Tajikistan are displayed in a table below: 
 

Water head Quantity 
Total capacity, 

MW
Production, 
million kWh 

< 10 m 95 32.54 119.1 
10 – 20 m 7 4.48 16.4 
20 – 50 m 6 9.21 33.7 
> 50 m 6 50.90 186.3 
Total: 114 97.13 355.5 

 
In summary, small hydro energy potential in Tajikistan can be estimated as follows: 

 Gross potential - 21154 MW = 63,0 million equivalent fuel tons/year 
 Technical potential - 6910 MW = 20,6 million equivalent fuel tons/year 
 Economically expedient potential - 6813 MW = 20,6 million equivalent fuel tons/year 

 
5.2.2. Wind Energy 

 
Wind energy potential is not evenly distributed on the territory of Tajikistan. The average 
annual wind speed at the elevation of 10 m above the surface is 4,1 - 4,8 m/sec and is 
observed only in the mountains and on mountain passes. The average annual wind speed 
in other main areas is lower: 2,0-3,7 m/sec. 
 
Wind energy potential can be estimated based on its availability in inhabitable areas, 
which represent 7% of the total territory of the country. In the economical sense both wind 
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and solar energy are not able to compete with efficient hydro power in Tajikistan. 
Therefore, wind energy can be required first of all in the social sector. Under such 
conditions, the focus is not on economic efficiency of wind energy, but on the social and 
economic expediency.  
 

Considering this, wind energy in Tajikistan can be estimated as follows: 
 Total potential - 62214,6 MW = 163 million equivalent fuel tons/year; 
 Technical potential - 3852,7 MW = 10,12 million equivalent fuel tons/year; 
 Economically expedient potential - 1926,35 MW = 5,06 million equivalent fuel 

tons/year. 
 
5.2.3. Solar Energy 

 
Tajikistan is located between 37° and 41° of northern latitude in a zone of so-called 
“world’s solar belt”. The number of sunny days per year ranges from 270 to 300, duration 
of sunshine is 2100-3166 hours per year. The theoretical values of solar radiation on 
horizontal surface on a clear day at average latitude of Tajikistan (39°N) are shown in the 
table below: 

 
Theoretical amounts of solar radiation on horizontal surface at the latitude of Tajikistan is 
presented in a table below: 
 
Amount of Solar 

Radiation 
Month

I II III IV V VI VII VIII IX X XI XII
MJ/m2/day 13 15 20 25 27 28 26 25 19 15 12 11 
W/m2 aver. per day 150 174 231 289 312 324 301 289 220 174 139 127

 
These theoretical data are highly correlated with actual observations of hydro 
meteorological stations as depicted in the table below. 

 
Solar radiation in main settlements of Tajikistan according to hydro meteorological stations 
data is shown below: 
 
Amount 

W/m2 
Month 

I II III IV V VI VII VIII IX X XI XII 
Minimum 80 114 153 209 275 326 322 290 232 164 100 65 
Average 87 121 160 225 280 330 328 294 244 167 110 76 
Maximum 96 137 187 320 304 350 340 305 258 172 114 86 

 
Solar energy potential of Tajikistan can be identified in view of the following: 
 Practical utilization of solar energy is possible only in populated areas, which make up 

7% of the territory of Tajikistan (93% are sparsely-populated mountains). 
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 From technical point of view, solar panels can only be installed over small areas, 
which would represent a challenge in supplying the electrical energy needs of 
Tajikistan’s population of 7.6 million.  

 At present time, the efficiency of even the most advanced methods of converting solar 
energy into the electric power (based on ZnMnTe crystals) does not exceed 57%. 

 
It is difficult to assess the economic potential of solar energy in Tajikistan. In economical 
sense solar energy is not cost-competitive with hydro power in this country. 
 
At the same time electrical energy can be essential for improving the quality of life of the 
country’s rural population. The big advantages of solar energy for this sector can be the 
absence of need to build up electric power transmission lines, the speed of development 
and the ability to target individual consumers. Today, solar energy potential is required 
primarily for the autumn and winter seasons in Tajikistan, which represents 36,5% of the 
annual amount of available solar radiation. 
 

Thus, solar energy in Tajikistan can be estimated as follows: 
 Gross potential - 1 822 894 MW = 4790,6 million equivalent fuel tons/year; 
 Technical potential - 1493,7 MW = 3,92 million equivalent fuel tons/year; 
 Economically expedient potential - 545,2 MW = 1,43 million equivalent fuel 

tons/year. 
 
In addition to the direct conversion of solar energy into electric power, Tajikistan is 
interested in the potential use of solar energy for heating and hot water supply. If the 
estimates of Tajikistan’s solar electric potential presented in the previous section are 
converted into the solar thermal potential, the following values will be obtained: 
 Gross potential - 13733,5 million Gcal/year; 
 Technical potential - 11,3 million Gcal/year; 
 Economically expedient potential - 4,1 million Gcal/year. 

 
5.2.4. Biomass Energy 
 
A. Animal and Poultry Waste Sources 

In 2007, Tajikistan’s animal and poultry population was comprised of: 
 large livestock - 1,7025 million; horses - 0,0785 million 
 sheep - 2,374 millions; goats - 1,4244 million 
 poultry - 3,2804 millions 

Total amount of power produced from animal and poultry wastes is estimated at 204,34 MW, 
with annual production of electric power equal to 790, million kWh per year 
 
B. Wood Sources 

In 2007, Tajikistan’s total stock of woods amounted to 5,6 million m3 or 7,3 million tons. 
Annual growth rate of wood suitable for electric power production is assumed to be 10% 
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per year, i.e. 139 MW per year. Thus, production of the electric power may reach 1217 
million kWh per year. 

 
C. Cotton-Growing Sources 

With Tajikistan’s total cotton-growing area of 254,8 thousand ha. and the biomass yield of 
5 tons/ha, the total biomass reaches 1270 thousand tons. Thus, the potential of using 
cotton biomass for electric power production amounts to 241 MW, or 2113 million kWh 
per year. 

 
D. Dry Vegetative Waste Sources 

Dry vegetative grain wastes, such as wheat, barley, oat, rye and corn straw can be used as 
primary material for biogas production in Tajikistan. In 2007 the gross yield of grain 
reached 931,2 thousand tons. Assuming that 1.2 tons of straw is produced per ton of grain, 
and assuming that 10% of the gross amount can be utilized for energy production, the 
annual biogas energy production potential can be estimated at 260,7 million kWh, which 
is equal to the total capacity of 29,8 MW. 
 
From a technical perspective, burning of dry waste for electricity production is not as 
complicated process. Therefore it could be assumed that the technical potential of biomass 
is equal to the gross potential presented above. While estimating economic potential, it is 
necessary to mention that all forms of vegetative waste sources are currently used for 
heating and cooking. Hence, it would be expedient to estimate the economic potential of 
bio energy to be equivalent to 50% of the gross potential. 

 
E. Industrial and Domestic Waste Sources 

Tajikistan produces 4 million m3 of solid domestic waste per year, which can be used for 
power production of 8800 million kWh per year, which is equal to the total capacity of 
1000 MW. 

 
Thus, bio energy potential in Tajikistan can be estimated as follows: 

 Gross potential - 204,34+139+241+29,8+1000 = 1614,14 MW, with E production = 
1790+1217+2113+260,7+8800 = 14180,7 million kWh per year 

 Technical potential – 1614,14 MW 
 Economically expedient potential - 807 MW 

 
5.2.5. Geothermal Energy 
 

There is a considerable amount of geothermal energy in Tajikistan, most of which is 
located in Pamir. 
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Geothermal sources of Tajikistan are listed in a table below: 
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Central Tajikistan 

1 Hoja-Obigarm 98 1.50 124.50 3,926.23 0.145 4.57
2 Tamdykul 88 0.65 47.45 1,496.38 0.055 1.74
3 Khovatag 55 11.70 468.00 14,758.85 0.544 17.16
4 Obi-Garm 53 14.80 562.40 17,735.85 0.654 20.62
5 Obisafet 51 12.00 432.00 13,623.55 0.502 15.84
6 Garmova 42 1.30 35.10 1,106.91 0.041 1.29
7 Yavroz 41.5 9.00 238.50 7,521.34 0.277 8.75
8 Yamankyrchin 33 3.00 54.00 1,702.94 0.063 1.98

Pamir 

9 Kauk 76 4.00 244.00 7,694.78 0.284 8.95
10 Issykbulak 71 1.50 84.00 2,649.02 0.098 3.08
11 Jilandy 67.5 5.60 294.00 9,271.58 0.342 10.78
12 Tokuzbulak 66 2.00 102.00 3,216.67 0.119 3.74
13 Elisu 63.5 1.50 72.75 2,294.24 0.085 2.67
14 Jartygumbez 62.5 3.50 166.25 5,242.86 0.193 6.10
15 Garmchashma 60 1.50 67.50 2,128.68 0.078 2.48
16 Langar 49 1.50 51.00 1,608.34 0.059 1.87
17 Yamchin 43 3.00 84.00 2,649.02 0.098 3.08
18 Kokbai 40 4.00 100.00 3,153.60 0.116 3.67
19 Bakhmyr 38 0.40 9.20 290.13 0.011 0.34
20 Kyzylrabat 38 1.60 36.80 1,160.52 0.043 1.35
21 Jaushangoz 36 10.00 210.00 6,622.56 0.244 7.70
22 Shirgin 35 6.00 120.00 3,784.32 0.140 4.40
23 Shakhdara 35 12.00 240.00 7,568.64 0.279 8.80
24 Avj 34 4.20 79.80 2,516.57 0.093 2.93
25 Koitezek 33 1.50 27.00 851.47 0.031 0.99
26 Sasykbulak 32 2.00 34.00 1,072.22 0.040 1.25
27 Khanjuly 32 5.70 96.90 3,055.84 0.113 3.55
28 Darshai 31 2.30 36.80 1,160.52 0.043 1.35
Total 4,118.0 12,9863.7 4.8 151.0
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Based on the experience of other countries, geothermal energy sources are appropriate for 
electric power production when water temperature exceeds 150°C or even 300°C. Such 
sources are not present in Tajikistan. Geothermal sources with water temperature of 60°C 
or higher are appropriate for heating purposes. Other springs can be used for hot water 
supply and heating only.  
 
When using modern technologies, such as heat pumps, it is possible to use all low-
potential hot springs with the temperature above 15°С. In this case it could be assumed 
that the technical and economic potential of geothermal energy sources are equal to the 
gross potential. 

 
Thus, geothermal water renewable energy sources in Tajikistan can be estimated as follows: 

 Gross potential - 17,2 MW = 0,045 million equivalent fuel tons/year 
 Technical potential - 17,2 MW = 0,045 million equivalent fuel tons/year 
 Economically expedient potential - 17,2 MW = 0,045 million equivalent fuel tons/year 

 
5.2.6. Comparison of the Potential of Renewable Energy Sources 

 
The analysis of renewable energy source potential of Tajikistan according to the studies of 
the Academy of Sciences of the Republic of Tajikistan is represented in the table below: 
 

Renewable energy sources in Tajikistan, million equivalent tons per year 
 

Resources 
Gross 

Potential 
Technical 
Potential 

Economic 
Potential 

Small hydro energy 63.0 20.6 20.6
Solar energy 4790.6 3.92 1.43
Biomass energy 4.25 4.25 1.12
Wind energy 163 10.12 5.06
Geothermal energy 0.045 0.045 0.045
Total: 5020.6 38.6 28.0

 
Based on the table above, it is clear that small hydro power production plays a key role in 
Tajikistan’s renewable energy sources structure. Therefore the Governmental strategy for 
development puts it at the top of the priority list. 

 
5.2.7. Policies Aimed at Developing Renewable Energy Potential 

 
The following pieces of legislature define Tajikistan’s policies for renewable energy 
development: 
 The Order of the Presidium of the Supreme Body of the Republic of Tajikistan № 

1350 "On exemption from taxes of small hydroelectric power plant under construction, 
objects of nonconventional energy sources and small enterprises on coal mining and 
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processing" (1993). It envisions that small HPP under construction, objects of 
nonconventional energy source and small enterprises on coal mining and processing 
are exempted from payment of profit tax for the period of 3 years from the launch 
date. 

 The Order of the Council of Ministers of the Republic of Tajikistan № 139 «On the 
development of small hydropower sector in Tajikistan» (1993). It authorizes 
construction of small HPPs within the system of functioning non-energy hydraulic 
structures and water reservoirs. 

 The Provision on procedures of construction and exploitation of the equipment 
utilizing nonconventional renewable energy sources in the Republic of Tajikistan 
(1993). It regulates the whole renewable energy sources utilization complex (solar, 
wind, bio, hydro and others) based on their sizes. 

 The Order № 267 "On the development of small energy sector in the Republic of 
Tajikistan" (1997). It entrusts: 

- The Ministry of Economy and Foreign Economic Relations and the Ministry of 
Finance to plan capital allocations not less than 500 thousand USD when forming 
the Republican budget for 1998. 

- State joint-stock holding company "Barki-Tojik" to purchase over-produced 
electric power form non-government small HPPs according to the average tariff in 
the country. 

- State joint-stock holding company "Barki-Tojik" to plan annual allocation of own 
funds for small energy sector development. 

- The National bank of the Republic of Tajikistan and joint-stock commercial banks 
of the Republic of Tajikistan are recommended to individually share expenses for 
implementation of small energy sector development program by attracting 
investments, contributing own means or granting long-term soft loans. 

 The Law «On energy sector» (2000). It regulates all types of activity in the energy 
sector and encourages free competition between alternative energy suppliers through 
control or grants allocation. 

 The Law «On energy conservation» (2002). It encourages improvements in power 
efficiency by utilizing renewable energy sources, and provides state support for energy 
conservation projects and programs. 

 The Concept of fuel-and-energy complex of the Republic of Tajikistan for 2003-2016 
(2002). Its goals are to actively exploit the ecologically clean and safe power plants 
and nonconventional energy types, to develop hydro energy sector and to support 
organizations introducing wasteless energy-saving technologies and utilizing 
secondary renewable energy sources. 

 The target complex program on wide utilization of renewable energy sources, such as 
small rivers, sun, wind, biomass, underground waters for 2007-2015 (2007). It 
provides: 

- Development, study and implementation of potential renewable energy systems. 
- Creation of demo and test pilot plants for renewable energy sources utilization. 
- Industrial manufacturing of renewable power plant equipment. 



109 

 

- Education of highly skilled experts in the field of renewable energy. 
- Trainings on use of renewable energy devices for the population of the country. 

 The law «On investments» (2007). According to this law foreign investors can make 
investments on the territory of the Republic of Tajikistan by: 

A. contributing their individual share, 
B. creating enterprises being their full property, 
C. acquiring rights for use of land and other natural resources, as well as other 

property rights. 
Legal conditions for foreign investments are equivalent to those applicable to 
domestic investments. Profits of foreign investors and other investment-related funds 
are guaranteed to be transferred abroad. Enterprises with foreign investments have the 
right to fix prices for their production (works, services), to identify the order of 
realization and to choose suppliers of their production (works, services) 
independently. 

 The Law «On utilization of renewable energy sources» (January, 2010). It outlines the 
economic and organizational measures for power production stimulation and 
renewable energy sources utilization. The Law provides the state support for 
renewable power plants recognizing their activity as nature-protecting and/or energy 
conserving, including appropriate benefits such as: fixation of accelerated 
depreciation, free access to renewable energy sources and guaranteed joining of 
renewable energy producers to power networks. In this case tariffs for renewable 
energy sold to natural monopolies are fixed considering expenses for produced energy 
and support of renewable energy sources development. The difference between state 
tariffs and renewable energy sources tariffs thus is covered by natural monopolies on 
the account of forecasted losses. The Law about renewable energy sources also 
envisions creation of cadastres for each particular type of renewable energy sources 
(clause 9). 

 Order of the Government of the Republic of Tajikistan № 283 (July 2006). Created the 
state body "Monitoring centre for electric energy projects." It controls and coordinates 
projects financed through the budget of the Republic of Tajikistan and through 
international investors. 

 “The long-term program of small hydropower plants (SHPP) construction for 2007-
2020” has been developed with the help of international financial organizations. Later 
the paper has been adopted by the Order of the Government of the Republic of 
Tajikistan № 449, from October 2006. This program envisions building of 71 SHPPs 
and highlights the priority stages and objects of such construction. In February 2009 
this decree has been replaced by the Order of the Government of the Republic of 
Tajikistan № 73 «On the long-term program of small hydropower plants construction 
for 2007-2020», where the total planned number of SHPPs has been increased to 189. 
The following table provides additional details. 
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The program for construction of small power plants for 2007-2020 is presented in a table 
below (Order of the Governmental of the Republic of Tajikistan № 73 from February 2, 
2009): 
 

Term of Construction 
Program 

Amount 
of 

SHPP 
N, kW 

W, 
MWh 

Preliminary 
Cost, thousand 

USD 
Short term, 2009-2011 66 43,530 280.84 51,593
Middle term, 2012-2015 70 32,850 185.07 39,380
Long term, 2016-2020 53 26,801 175.74 32,161
Total: 189 103,181 641.65 123,134
 

5.2.8. Existing Programs Focused on Utilizing Renewable Energy Potential 
 
Alongside with legislative and legal regulation there is also normative and technical 
support of renewable energy sources development in Tajikistan. Programs focused on the 
construction of small hydropower plants originated in 1949, and resulted in the 
construction of 69 small hydropower plants by 1978. However, only five of these plants 
remained in operation by 1990s.  
 
In 1990-1991 the “Draft project of small hydropower development in Stary Matcha, Garm 
and Jirgital districts of the Tajik Soviet Socialistic Republic” has been prepared which 
outlined plans for the construction of 39 SHPPs. See table below for details: 
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Future HPPs in Stary Matcha, Garm and Jirgital districts are shown in a table below (the 
draft project of 1991, TajikGIDEP): 
 

 
In 1995 the “Draft project on use of hydro potential of small and average rivers by small 
hydropower plants in GBAO” proposed construction of 73 SHPPs in the mountainous, 
remote areas of the republic with no centralized electricity supply.  
 
In 1992 TajikGIDEP institute together with Moscow "Hydroproject" institute and 
Association "Stroynormirovanie" of Gosstroy of the USSR has developed regional-and-
branch construction standards "Estimation cost of construction and designing of small and 
micro hydropower plants for mountain areas of Tajikistan" (Rosn 2-91 PO "Tajikenergo"). 
 
In 1992 TadzhikGIDEP institute together with VNIIOSP (after N.M. Gersevanov) and 
Association "Stroynormirovanie" has developed another set of regional-and-branch 
construction standards "Engineering research for small and micro hydropower plants 
construction in mountain areas of Tajikistan". 
 
As a result of realization of all these programs, a total of 249 small hydropower plants have 
been constructed in Tajikistan as of August, 2011. 

 Districts 

Stary Matcha Garm Jirgital 
Number 
of HPP 

N, 
MW 

W, 
GWh 

Number 
of HPP 

N, 
MW 

W, 
GWh

Number 
of HPP 

N, 
MW

W, 
GWh 

 Planned Capacity 
N =0,1-1,0 MW 19 9.68 52.2 30 17.9 87.9 14 8.69 48.7
N = 1,0-10 MW 20 34.4 175 21 45.6 229 24 65.2 349
N > 10 MW - - - - - - - - -

 Water Head 
Н < 20 m - - - - - - - - -
Н = 20-75 m 6 4.10 15.4 8 9.84 46.1 2 5.76 36.6
Н > 75 m 33 40.0 213 43 53.7 270 36 68.1 361

 Operating Mode 
Simultaneous 
with power 
supply system 

3 1.82 8.64 14 9.81 47.2 13 15.6 89.2

For separated 
consumer 

13 16.6 84.5 34 52.3 262 23 52.1 264

Separately and 
simultaneously 
with other system 

23 25.7 135 3 1.41 7.47 2 6.2 43.7
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Future SHPPs in GBAO (the draft project of 1995, TajikGIDEP) are shown below: 
 

№
   

Districts 

N
u

m
b

er
  

Technical Potential 
N,  kW 

W, million 
kWh N,  kW 

W, million 
kWh 

1 Darvaz 8 89.39 783.83 11.97 104.86
2 Vanch 7 47.91 420.15 8.57 75.07
3 Rushan 13 76.08 667.01 10.86 95.13
4 Shugnan 14 76.03 666.77 8.92 78.14
5 Roshtkala 12 30.59 268.18 5.53 48.44
6 Ishkashim 11 42.24 370.24 11.75 102.93
7 Murgab 8 22.33 195.81 - -
Total for GBAO: 73 384,57 3372.0 57.60 504.58
 
 
5.3. Barriers for Development of Renewable Energy Sources in Tajikistan 
 
5.3.1. Low Level of Economic Development 
 
Low level of economic development of Tajikistan hinders the development and effective use 
of renewable energy sources in the country. It is caused not only by geographical location of 
the country and its historical past, but also by rupture of economic relations and related 
degradation of industry that had occurred after the downfall of the USSR. 
 
Low tariffs for the electric power (averaging USD 0.022 per kWt/h) cannot be increased 
because of low income levels of consumers whose average monthly salary is approximately 
$70. Moreover, there is sharp reduction in power consumption in industrial sphere and its 
increase in non-industrial sphere. Up to 1990, non-industrial power consumption was less 
than 1 terawatt-hour per year in Tajikistan, and by 2000 it reached 3 terawatt-hour. 
 
Current electricity tariffs are substantially lower than the cost of power generated by even the 
most effective hydropower plants. Such power plants are able to be economically viable 
when electricity tariffs reach 4 cents per kilowatt-hour. 
 
Further increase of electricity tariffs in Tajikistan is in question. Rising electricity rates was 
one of the contributing factors that caused a revolution in neighboring Kyrgyzstan. Although 
there were other reasons, the Government of Tajikistan now has to be extremely careful in 
this respect. 
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The chart below illustrates electricity tariffs over time: 
 

 
 
 
Deterioration of the country’s economy is also caused by aggravation of mutual relations 
between the countries of Central Asia in such areas as water and energy. A demonstrative 
example of this trend is the intention of Tajikistan to continue the construction of Rogun 
HPP with the capacity of 3600 megawatts and reservoir capacity of 13.3 km3 which started in 
late 1970s. 
 
The project was met with sharp disapproval of neighboring countries, chiefly Uzbekistan. 
Yet, it could resolve numerous energy issues in Tajikistan: 

 It could ensure a virtually complete transition to renewable energy sources. 
 It could minimize greenhouse gas emissions in the energy sector. 
 It could increase effectiveness of generation and use of power. 

 
5.3.2. Climate Change Effects 
 
The hydropower industry is subject to climate change, which results in changes in river flow 
rates. Large hydropower industry in Tajikistan is more resistant to present climate changes 
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than small hydropower industry. The chart below shows linear trend lines of water content 
(based on the volume of annual flow) of the most prominent rivers of the country. 
 

 
 
The trend-lines show that there is a clear connection between river water flow volume and its 
change. Water content of major rivers declines, and water content of small rivers, on the 
contrary, increases. One may suppose that that the climate change has a different impact on 
the flow formation sources of major rivers and small rivers, mainly glaciers. Large glaciers 
are less prone to degradation than small ones. Hence conclusion can be drawn that from the 
viewpoint of global warming major rivers and, accordingly, large HPP are more sustainable 
than small ones. 
 
5.3.3. Foreign Relations and Joint Use of Water for Power Generation and Irrigation 
 
Nowadays the most complicated problem of the hydropower industry is mutual relations 
between Tajikistan and other countries of the region for joint use of water and power 
resources of transboundary rivers. 
 
Present structure of water industry in Central Asia both in irrigation and hydropower was 
created during the Soviet Union, in the conditions of extensive economic development. 
Extensive water use caused serious ecological problems, particularly notorious catastrophe of 
the Aral Sea. 
 



115 

 

When five countries of Central Asia chose to become sovereign in 1991, situation in water 
sphere had become more aggravated. Conflicts of interests between irrigation in downstream 
countries (Kazakhstan, Turkmenistan, Uzbekistan) and hydropower generation in upstream 
countries (Kyrgyzstan and Tajikistan), have gained interstate importance. The two industries 
require different regimes of water flow regulation by reservoirs. Hydropower industry is 
interested in accumulation of water in summer and its use in winter, the coldest and most 
power deficiency period, irrigation, on the contrary, is interested in accumulation of water in 
winter and its use in summer vegetation period. 
 
Conflicts of interests between hydropower and irrigation developed gradually. Upstream 
countries, Kyrgyzstan and Tajikistan, in the territory of which all major water resources of 
the region emerge, began to claim property rights for them, not only within the countries, but 
for the whole region. A trade-off decision was made in 1998 by signing an agreement for the 
tensest Sirdarya River Basin between all 4 countries which are located in it. General 
principle of mutual relations between hydropower and irrigation based on compensation of 
services for regulation of the flow was specified in the agreement. 
 
Initially, the Sirdarya River Agreement was implemented with great violations. As a result, 
in 2008-2009 due to the lack of agreement on the compensation issue, main regulating 
reservoir of the basin, Toktogul reservoir became almost fully depleted. It immediately 
caused serious water shortage in the region during the vegetation period, the impact of which 
can be felt until now.  
 
More aggravated relations between upstream and downstream countries caused resumption 
of construction of Rogun HPP in Tajikistan, and Kambar-Ata cascade of HPPs in 
Kyrgyzstan. Construction of such large hydrosystems in Kyrgyzstan and Tajikistan caused 
serious apprehension and sharp objections by Uzbekistan. At present time, all countries of 
the Aral Sea Basin, as well as Russia, the USA and many international organizations have 
also become participants of the water conflict.  
 
In such complicated situation, taking into consideration importance of the issue, the World 
Bank has undertaken mediation in conducting technical and economic assessment of Rogun 
HPP. Meanwhile it takes into account interest of Tajikistan and anxiety of Uzbekistan and 
other neighboring countries. Thus, conflict between hydropower and irrigation in Central 
Asia is gaining ground lately and it is becoming a crisis. 
 
Meanwhile it is clear that the problem of joint use of water-power resources can be solved 
only by the countries of Central Asia. Specific analysis of the conflict, its reasons and 
possible variants of solution are necessary. When considering this issue, one must take into 
account that hydropower and irrigation are not alternatives for each other. Both of these 
spheres are essential for their countries. Meanwhile it is important to underline substantial 
differences between these two sectors of economy. 
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Irrigated cropping, as it has already been noted above, is a traditional way of management in 
the countries of Central Asia, which are nearly entirely located in a zone with arid climate. 
Irrigation existed in the region several thousand years ago. But it had greatly developed in 
the second half of the 20th century. The area of irrigated lands in the region from 1960 to 
2000 had increased from 4510 to 7990 hectares, and use of water resource from 60.6 to 105-
120.7 km3, which was equal to available water resources in the region, average annual 
volume of which is equal to 116.5 km3. 
 
Thus, all present available water resources for further extensive development of irrigation in 
Central Asia are already fully exhausted. It was clear already at the end of the last century 
when water management systems were formed. Adoption of new technologies in irrigated 
agriculture does not appear to offer a viable solution to the issue. 
 
In the framework of current development strategies in Central Asia, particularly under 
continuing high population upsurge, solution of present irrigation problems is not possible by 
means of reduction of irrigated lands. In fact, most Aral Sea countries, especially 
downstream countries, envision extending irrigated areas in their national development 
strategies.  
 
Unlike irrigation, hydropower is a relatively new branch of economy for the region. For 
instance, in Tajikistan hydropower development began only in the middle of the 20th 
century. See chart below: 
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Unlike irrigation, hydropower resources in Tajikistan are not exhausted. General potential 
hydropower resources in Tajikistan is 527 billion kilowatt-hour per year, and today only 15-
17 billion kilowatt-hour are developed.  
 
Meanwhile hydropower is more profitable than irrigation. For instance, the profit of one 
large HPP, like Nurek, under present electricity rates, is more than the cost of the whole 
cotton crop – major crop in the country. Cotton sector which has raw material orientation, 
today in Tajikistan is not only ineffective but also unprofitable, with current debts of $500 
million USD and annual cotton output of 250 thousand tons. Therefore today agriculture in 
the countries of Central Asia serves chiefly only as a medium for survival of the population, 
but it also hinders development. 
 
Thus, the major cause of existing problems in water-power sector of Central Asia is an 
imminent crisis of irrigated cropping and irrigation. In connection with sharp upsurge of the 
region’s population, it will become more serious in the future. Therefore further focus on the 
use of water resources chiefly for irrigated cropping is a dead-end track for development. It is 
one of the major causes of sharp slowdown of economic development of the region’s 
countries which are focused on agriculture. 
 
Central Asian nations can ensure effective economic development only by further 
development of the energy sector. Hydropower plays a very important role for the entire 
Central Asia, and a decisive role for Tajikistan. Its development allows not only switching 
over to a higher technological level, but also considerably increasing financial effectiveness 
of national economy. The latter, in its turn, may lead to reasonable reduction of irrigated 
areas of technical crops, for instance cotton, which will lead to improvement of situation in 
the basin of the Aral Sea. 
 
One can object that under such approach, hydropower will develop basically in upstream 
countries, and reduction of irrigated areas in downstream countries which will aggravate the 
conflict between them. This would be the case if proposed strategy is implemented only in 
purely national frameworks. But in fact, today upstream countries are not able to construct 
huge hydropower plants at their own funds. More than 80 huge HPP can be constructed in 
Tajikistan. Therefore it is necessary to attract foreign investment for the development of 
hydropower. And in this case, cooperation between the countries of Central Asia is more 
effective and expedient under the present geopolitical conditions. Joint ownership, 
established as a result of this, will lead to the unification of the region’s countries, at the 
same time solving national problems. It is joint ownership that ensures close relations 
between business entities and states. 

 
Thus, in perspective the best strategy of development for the countries of Central Asia is 
focus on joint development of energy, including hydropower of the countries where the 
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runoffs originate – Tajikistan and Kyrgyzstan. This is a long-term perspective while the 
conflict between hydropower and irrigation exists today and is gaining ground. 
 
Today the principle of mutual relations between the countries of transboundary basins, on 
which upstream countries (and the owners of hydropower facilities) render runoff regulation 
services to downstream countries that use water for irrigation, can be proposed for direct 
solution of the problem of joint use of water-power resources. Runoff regulation services in 
this case are a transition from national energy work regime of reservoirs of upstream 
countries to irrigation regime in which downstream countries are interested. The latter must 
compensate upstream countries for the costs and losses associated with it. 
 
This approach is envisioned in the Agreement between the Government of Kazakhstan, 
Government of Kyrgyzstan, Government of Tajikistan and the Government of Uzbekistan for 
use of water-power resources of Sirdarya River Basin. Proposed method can be considered as 
a necessary addendum to the agreement in the type of methodology or technical and 
economic assessment of mutual relations between the countries. 
 
The method for the basin with several hydropower facilities is realized in the following way. 
In the beginning the regimes of work that meet national interests is determined for all 
available hydropower facilities. Calculations of the regimes are made sequentially, from 
upper to lower hydropower facility. It is well-known in hydraulic engineering scheme of 
independent runoff regulation by a cascade of reservoirs. Meanwhile national regime for the 
upper hydropower facility is made for the work in “wearing floor” based only on natural 
inflow of the river as though there are no other countries and water consumers down the 
hydropower facility. Afterwards the regimes of lower hydropower facilities are calculated 
not by the natural inflow of the river, but based on outflows of upper hydropower facilities. 
 
As a result of such calculation, volume of water, which can be used by downstream countries 
in vegetation period, is determined for lower hydropower facility. As experience shows, 
these volumes and schedule of water supply in vegetation period, calculated only on the basis 
of national interests of upstream countries, will not meet the interests of downstream 
countries. It is necessary to overregulate runoff, change work regime of hydropower 
facilities. 

 
Such overregulation of runoff starts from the lowermost hydropower facility. If its regulating 
capacity appears to be insufficient, another one gets involved in and it continues up to upper 
hydropower facility. It is well-known scheme of cascade compensating regulation of runoff. 

 
It is clear that the runoff regulation services in the proposed method which are rendered by 
upstream countries to downstream countries are the changes of national work regime of 
reservoirs. What losses do upstream countries have and what should downstream countries 
compensate them?  
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As it is generally known, upstream countries – Tajikistan and Kyrgyzstan are interested in 
energy work regime of their hydropower facilities. Therefore they can have only power loss, 
associated with the change of work regimes of their HPP – from energy to irrigation. But 
generation of power in HPP depends primarily on the volumes of used water which are the 
same at any regime. The pressure of HPP can be considered to be the same both for energy 
and irrigation regimes, as the reservoirs fill and draw down equally, only in different periods 
of year. Thus by rendering runoff regulation services as if upstream countries do not incur 
losses. But in fact it is not the case, as upstream countries are basically interested in 
maximum generation of power in winter, most critical and coldest period, simultaneously 
coinciding with low runoff in the rivers. Therefore, as upstream countries transition from 
energy regime to irrigation in fact incur losses – losses of power in winter period. But they 
have its equivalent surplus in summer, vegetation period. But again it turns out that if the 
countries had possibility of equivalent export-import of the power, that is to say exchange of 
summer power surplus for power deficit in winter period, they would not incur losses either. 
The problem is that today upstream countries cannot implement such equivalent exchange 
using their own efforts. There are several causes. This is a certain deficit of power in winter 
period in downstream countries and problems of power transit and difficulties with export of 
power to remote foreign countries, etc. 
 
Hence it becomes clear that what water consuming countries must do for the countries that 
regulate runoff. They must compensate upstream countries the volume of power lost in 
winter period, receiving in return the same volume of power in summer, that is to say to help 
implement above mentioned exchange which they cannot implement themselves. 
 
One can see that according to the proposed runoff regulation scheme in the interests of 
irrigation and hydropower, no country will incur a loss. Uzbekistan and Kazakhstan will 
receive water for irrigation in full and in necessary regime, Kyrgyzstan and Tajikistan – 
necessary power, also at regimes which are optimal for the countries. It is natural that heat 
and power plants of Uzbekistan and Kazakhstan must work in somewhat changed regime. 
 
Proposed scheme allows ensuring work of Rogun HPP and the whole cascade of HPP in the 
regime which will be optimal and economically effective for all countries of the basin. 
 
5.3.4. Lack of Funding and Investment Climate 
 
Lack of investor interest constitutes another major problem for hydropower projects, such as 
the Rogun HPP. After failed attempts to attract foreign investors for the construction of the 
Rogun HPP, the government of the country issued stocks for the construction. 
 
Since January 6, 2010 in Tajikistan the stocks were issued to the amount of about $ 1,37 
billion USD. Currently stocks have been sold to the amount of $ 189 million USD. Their 
further floatation has slowed down. Considering that according to the assessment of the 
World Bank total cost of Rogun HPP project is more than $ 4 billion USD, it causes serious 
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apprehension. Particularly considering that previous experiment regarding issue of stocks for 
Sangtuda-1 HPP that occurred 10 years ago, practically failed. 
 
Today situation with funding Rogun HPP is becoming complicated for the reason that the 
government made decision to restrict purchase of stocks only by citizens of the country. 
Thus, instead of attracting other countries, chiefly region’s neighboring countries, to the 
implementation of the project they eliminated this possibility. 
 
The issue of ownership brings a serious hindrance in development of renewable energy 
sources in Tajikistan. As in the case of Rogun HPP and other cases today properties in the 
country are privatized (new properties are established) and citizens of the country must have 
minimum control packets of stocks. Such policies restrict the flow of foreign investment as 
well as new state-of-the-art technology which is particularly important for renewable energy 
sources.  
 
Large hydropower industry is viewed as a renewable energy source, which attracts the 
interest of many international financial institutions, including the World Bank. The World 
Bank supports the development of such energy sources in industrial quantities, but underlines 
the necessity to give consideration to complex use of water resources in the development of 
hydropower. 
 
5.3.5. Absence of Suitable Industrial Base 
 
A problem specific to Tajikistan that affects the development of renewable energy sources is 
the absence of domestic industrial base for manufacturing and repair of equipment for 
renewable energy sources, such as for hydropower plants. Without such industrial base, mass 
development of renewable energy sources will be impossible. A reasonable approach to 
overcoming this issue would involve the cooperation of Central Asian nations with 
developed countries. 
 
5.3.6. Lack of Technical Expertise 
 
In addition to the issues described above, hydropower projects face technical problems. For 
example, the Rogun HPP project does not have modern engineering design approved in 
accordance with legislation of Tajikistan. Furthermore, it faces organizational problems – 
being unable to attract professional general contractor until now. 
 
As of today cadastres and atlases of renewable energy sources are not available in Tajikistan. 
Such works must precede mass development of renewable energy sources. 
 
Further, the country lacks highly qualified technical specialists and managers for 
construction, installation and further operation of equipment for use of renewable energy 
sources. 
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5.4. Conclusion 
 
The nation of Tajikistan is unique in its availability of abundant hydropower resources, 
which represent over 97% of its electrical power production. Tajikistan is focused on 
increasing it’s power generation capacity by constructing additional large hydropower plants. 
 
In addition to continued interest in the development of renewable hydro power, Tajikistan is 
keenly interested in other renewable and nonconventional energy sources, including small 
hydropower plants, as well as solar, wind, geothermal and biomass energy. The main 
objective of developing such nonconventional energy sources is to decentralize the energy 
system and bring power generation closer to consumers, particularly those located in rural 
and inaccessible areas. 
 
Tajikistan has formed a legislative base that governs the development of renewable energy 
sources. This legislative base was sufficient to develop and implement a number of projects 
in the renewable energy sector, the sector is facing a number of challenges that impeded 
further growth. The main challenges include the country’s low level of economic 
development, conflicts in joint water usage with neighboring nations, conflicts in water usage 
for irrigation and power generation, absence of a suitable technical base for manufacturing 
and repair of renewable energy equipment and lack of technical expertise within the nation. 
Increased collaboration with neighboring Central Asian nations and active collaboration with 
foreign investors and partners are among the suggested steps that Tajikistan may take to 
accelerate effective development of renewable and nonconventional energy sources. 
 
 


