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About
This study analyses the current electricity mix, untapped renewable energy potential and
energy transition commitments across Central Asia and the Caucasus. It highlights the role
of green energy corridors in strengthening regional connectivity and enabling cost-effective
expansion of renewables.
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Green energy corridors

A catalyst for the Caucasus &
Central Asia’s energy transition
Central Asia and the Caucasus represent a diverse region with vast
potential for green energy corridors to enable large-scale renewable
energy development.

With the spotlight turning to Azerbaijan and its surrounding region as COP29 gets underway,
one of the focuses would be ‘green energy corridors’, using interconnection and regional
collaboration to enable renewables growth. Central Asia and the Caucasus are expected to
lead these efforts, with Azerbaijan, the host of COP29, playing a pivotal role.

Central Asia can secure its energy future by prioritizing renewable energy, as current systems
are struggling to keep up with rising electricity and gas demand. However, the region’s aging
Soviet-era grid will require significant investment and a commitment to wider regional
cooperation to support the necessary large-scale renewable integration.

Central Asia has already demonstrated its capacity for collaboration with GW-scale
hydropower projects being developed between upstream and downstream countries. The
region has much to gain from enhancing these efforts by tapping into the wind-rich north
and sun-drenched south.

The planned green energy corridors connecting Kazakhstan, Uzbekistan, Azerbaijan, Türkiye,
and the EU could bring together these diverse renewable sources, delivering low-cost,
sustainable power across borders.

https://www.atlanticcouncil.org/blogs/energysource/central-asias-clean-energy-opportunity-hydropower/
https://www.atlanticcouncil.org/blogs/energysource/central-asias-clean-energy-opportunity-hydropower/
https://www.azernews.az/analysis/231332.html
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Fossil fuel reliance in Central Asia and the
Caucasus

Central Asia and the Caucasus remain heavily reliant on fossil fuels. Limited regional
connection and lack of energy diversification have produced regional challenges in meeting
rising electricity demand, creating a major opportunity for green energy corridors.

Fossil fuel dependence varies across countries. Gas accounts for over half of the region's
total power generation, with Turkmenistan (99%), Uzbekistan (94%) and Azerbaijan (89%)
generating most of their electricity from gas. Coal, on the other hand, plays a major role
primarily in Kazakhstan, where it meets 57% of electricity demand, while gas contributes
29%. Hydropower is the only significant renewable source in the region, supplying between
76% and 88% of electricity in Tajikistan, Kyrgyzstan, and Georgia.
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As a result, the power sector in Central Asia and the South Caucasus produces emissions
(239 million tonnes of CO2 per year) that are 62% higher than Türkiye's, a coal-dependent
G20 country, even though Türkiye has 8% higher electricity demand.

Limited connectivity and challenges to ensuring a secure supply

While there is some regional connection to manage power supply and demand, it is not
extensive enough to provide the cost and security benefits of a diversified renewable mix.
The power grids of Uzbekistan, Kyrgyzstan and southern Kazakhstan operate in parallel as
part of the Unified Energy System of Central Asia, but the system is not self-sufficient to
meet their power demand. Turkmenistan supplies electricity to Uzbekistan’s grid with its
standalone gas-fired power plants. Currently, the only interconnection project under
construction in the region is between Kyrgyzstan and Tajikistan.

Hydro-reliant Kyrgyzstan imports from Turkmenistan when its own hydro generation is not
sufficient to meet peak winter demand. Another gas-rich country Uzbekistan is also only able
to meet winter demand by importing from gas-fired power plants of Turkmenistan.

Despite its fossil fuel reserves, the region faces power cuts and disruptions to residential
heating during cold spells. Kazakhstan, once a net gas exporter, struggles to maintain a gas
surplus due to rapidly increasing domestic demand. Meanwhile, Uzbekistan’s gas production
is entering a phase of terminal decline with limited potential for major new discoveries,
turning the country into a gas importer.

Rising power demand across Central Asia presents an increasing challenge to regional
energy security. However, the region’s abundant renewable energy potential offers a route to
address these challenges and build a more sustainable and secure energy future.

Vast renewable energy potential

Central Asia and the Caucasus benefit from a diversity in geography that provides a
complementary profile of renewables – strong wind potential in the north, solar in the south
and hydro in the east around the region’s two largest rivers. Sharing renewable electricity

https://ember-energy.org/data/electricity-data-explorer/
https://www.casa-1000.org/construction/#constrprogress
https://www.energypolicy.columbia.edu/central-asias-overlooked-energy-crisis-what-it-means-for-the-global-gas-market/
https://www.energypolicy.columbia.edu/central-asias-overlooked-energy-crisis-what-it-means-for-the-global-gas-market/
https://www.energypolicy.columbia.edu/central-asias-overlooked-energy-crisis-what-it-means-for-the-global-gas-market/
https://www.energypolicy.columbia.edu/central-asias-overlooked-energy-crisis-what-it-means-for-the-global-gas-market/
https://kun.uz/en/news/2024/09/04/from-exporter-to-importer-uzbekistans-increasing-dependence-on-foreign-gas#:~:text=Uzbekistan%20has%20long%20been%20a,and%20%24530%20million%20in%202023.
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across the region via interconnectors would help balance supply and demand across
different times and conditions to ensure a cheap, reliable supply of electricity.

Kazakhstan, with its vast land area, has the highest onshore wind potential in the region,
capable of generating an estimated 929 TWh annually – equivalent to three times the
region’s power demand. Plans by Chinese companies to manufacture wind turbines in
Kazakhstan can address logistical challenges of transporting large turbine components,
while creating new jobs locally.

The region additionally has significant potential for offshore wind development. According to
the World Bank, the Caspian Sea holds an estimated 845 GW of offshore wind potential. Of
that, a substantial 509 GW is located in shallow waters, making it more cost-effective to
develop. Azerbaijan’s Offshore Wind Development Program estimates that 7.2 GW of
offshore wind capacity could be realistically developed by 2040 under a decarbonization
scenario, supported by interconnections with neighboring markets such as Türkiye and the
EU.

https://sk.kz/press-center/news/56172/?lang=ru
https://kz.kursiv.media/en/2024-03-29/chinese-companies-boost-their-investments-in-wind-power-stations-in-kazakhstan/
https://documents1.worldbank.org/curated/en/802421586850648405/pdf/Technical-Potential-for-Offshore-Wind-in-Caspian-Sea-Map.pdf
https://documents1.worldbank.org/curated/en/099125006022242537/pdf/P1757160c9ba20078097880a6781b95d5eb.pdf
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In terms of solar, the southern part of the region is particularly promising. Turkmenistan and
Uzbekistan enjoy solar potential comparable to Türkiye’s sun-rich southern areas.
Turkmenistan’s solar potential is estimated to be 655 GW, equivalent to eight times of the
region’s current total installed capacity. Even Azerbaijan, a relatively smaller country with
moderate solar resources, is estimated to have up to 23 GW of solar potential according to
its Ministry of Energy.

Hydropower potential in the region remains largely untapped. Even Tajikistan and
Kyrgyzstan, which rely heavily on hydropower, still have vast undeveloped resources. Studies
estimate Tajikistan’s economically viable hydropower potential at 264 TWh and Kyrgyzstan’s
at 55 TWh. Kazakhstan also has 62 TWh of technical hydropower potential. Though hydro is
slower to deploy than solar and wind, the region may benefit from expanding hydro in
parallel, while mitigating potential social and environmental risks.

The region is rich in renewable energy resources, with various clean energy sources
concentrated in different areas. Improved connectivity will enable the region to capitalise on
this diverse renewable potential. Therefore proposed green energy corridors linking
Azerbaijan-Georgia-Romania, Uzbekistan-Kazakhstan-Azerbaijan, and Azerbaijan-Türkiye are
set to play a pivotal role in advancing the regional energy transition. On the other hand,
commitment to energy transition is uneven across the region.

Renewable energy ambitions vary in the
region

Kazakhstan, despite its reliance on coal, is the first country in the region to set a net-zero
target in law and establish an emissions trading system. Thanks to recent installations, wind
and solar power accounted for nearly 5% of Kazakhstan's electricity generation in 2023. The
Kazakh government aims to increase the renewable share in generation (excluding large
hydropower) to 15% by 2030.

Uzbekistan is planning a rapid increase in renewables and storage, despite its current
reliance on fossil fuels. As of 2022 Uzbekistan had around 18 GW total installed capacity

https://solargis.com/resources/free-maps-and-gis-data?locality=europe-and-central-asia
https://unece.org/sites/default/files/2024-07/turkmenistan-policy-brief%20%283%29.pdf#page=5
https://minenergy.gov.az/en/alternativ-ve-berpa-olunan-enerji/azerbaycanda-berpa-olunan-enerji-menbelerinden-istifade
https://unece.org/sites/default/files/2023-11/EN_Energy%20Connectivity%20in%20Central%20Asia_V2.pdf
https://sk.kz/press-center/news/56172/?lang=ru
https://zerotracker.net/
https://zerotracker.net/
https://icapcarbonaction.com/system/files/document/icap-2024-status-report-executive-summary_en_240517.pdf
https://www.iea.org/reports/kazakhstan-2022/executive-summary
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with fossil fuels making up the majority. The country generated over 90% of its electricity
from fossil fuels in 2022 with minimal wind and solar contributions. However, it has since
brought 2.5 GW of new wind and solar plants online. In early 2024, the Uzbek government
raised its renewable energy target from 25% to 40% of the electricity mix by 2030. It also
doubled its wind and solar capacity goal from 12 GW to 27 GW. Uzbekistan now also leads
the region in energy storage, having secured financing for 63 MW, 500 MWh and 668 MW
battery projects coupled with grid-scale solar power plants.

Azerbaijan aims to reach 30% renewables in installed capacity by 2030, up from 20% in 2023.
Currently, 1.5 GW of wind and solar projects are at financial closure or groundbreaking
stages, marking solid progress toward this target as the country's current total installed
capacity stands at 8.3 GW.

On the other hand, Turkmenistan has yet to establish renewable energy targets, despite
generating almost no power from renewable sources.

COP29 could usher in a new era

New interconnectors have the potential to link Europe’s grid with Central Asia, though
substantial investments will be required. Kazakhstan, for instance, must strengthen
connections between its northern and southern zones, while also linking its western zone to
the rest of the country. A direct connection between Kazakhstan and Azerbaijan would
necessitate an undersea cable across the Caspian Sea, while another submarine cable in the
Black Sea is planned to connect Romania and Georgia. Alternatively, Türkiye, already
integrated with the European grid, could provide a land-based link between Europe and the
Caucasus, though its connection with Azerbaijan would need to be enhanced.

In any scenario, Azerbaijan will play a central role in connecting Central Asia and Europe. By
raising its renewable energy ambitions, the COP29 host could position itself as a regional
green energy hub, bridging Central Asia and Europe and fostering stronger collaboration on
clean energy transitions across neighboring countries.

https://gov.uz/oz/minenergy/news/view/18108
https://www.enerdata.net/publications/daily-energy-news/uzbekistan-targets-27-gw-renewable-capacity-40-power-generation-2030.html
https://www.worldbank.org/en/news/press-release/2024/05/21/uzbekistan-to-build-new-solar-plant-and-first-battery-energy-storage-system-with-world-bank-group-support
https://www.ebrd.com/news/2024/ebrd-finances-the-largest-battery-energy-storage-system-in-central-asia.html
https://www.ifc.org/en/pressroom/2024/ifc-partners-with-acwa-power-to-support-uzbekistan-s-renewable-energy-transition
https://www.oxfordenergy.org/wpcms/wp-content/uploads/2024/10/Insight-157-Azerbaijans-energy-transition-in-light-of-COP-29.pdf#page=9
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There are several compelling reasons for regions to pursue this, including promoting a more
stable energy supply by enabling access to regions with abundant renewable resources,
diversifying supply sources and utilizing the complementary nature of different renewables.
According to the IEA’s projections, without international cooperation the global transition to
net zero could be delayed by decades. In other words, cooperation leads to a faster
transition.

Wind and solar power are now the cheapest power generation sources in the world. Global
onshore wind power installation costs are 70% lower than in 2010, while solar power is 90%
cheaper than in 2010. Clean technology prices are forecast to continue falling, but the IEA
estimates that they will fall faster in the context of a global transition enabled through
collective actions. Collaboration between countries can drive innovation, create stronger
incentives for investment, achieve larger economies of scale and foster fair competition that
supports the transition.

https://iea.blob.core.windows.net/assets/49ae4839-90a9-4d88-92bc-371e2b24546a/THEBREAKTHROUGHAGENDAREPORT2022.pdf#page=9
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2024/Sep/IRENA_Renewable_power_generation_costs_in_2023.pdf#page=15
https://iea.blob.core.windows.net/assets/49ae4839-90a9-4d88-92bc-371e2b24546a/THEBREAKTHROUGHAGENDAREPORT2022.pdf#page=9
https://iea.blob.core.windows.net/assets/49ae4839-90a9-4d88-92bc-371e2b24546a/THEBREAKTHROUGHAGENDAREPORT2022.pdf#page=9
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In this context, the development of green energy corridors across Central Asia, the
Caucasus, and Europe represents a great opportunity to unlock the renewable energy
potential, enhance energy security, and reduce reliance on fossil fuels in the most cost
effective way. As COP29 draws attention to the region, the commitment and cooperation
among nations will be key to turning this vision into reality, advancing toward a shared goal
of creating a cleaner, more connected and affordable future for all.
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