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Tajikistani’s economy is the least emitting in the region with a CO2, Intensity of GDP roughly 4% higher than the global average. The Tajik energy
sector contributes to roughly 75%, 7.4 MT of CO2, of its total GHG emissions, where transport and the production of heat & electricity account for
over 60% of total energy sector GHG emissions. Thus, decarbonizing the Tajik energy sector is crucial to achieving the country’s ambitious carbon
emissions reduction target under the Paris Agreement. Hydropower dominates the energy mix with a share of over 40%, yet industrial and
residential coal consumption has significantly increased in the past two decades, meaning that coal now constitutes 25% of the share.

The Tajik Development strategy by 2030 aims to scale up its electricity capacity from 5.1 GW in 2021 to 10 GW to enable 10 TWh of annual
electricity export. Consequently, the government aims to achieve this ambition by increasing annual hydropower generation, currently accounting
for 90% of total electricity generation, from 18.7TWh to 31.6-41.6 TWh by 2030. Tajikistan’s significant solar power potential could be harnessed to
enhance energy security and meet several energy-policy goals simultaneously, and the government has recently set a target for

non-hydropower renewable energy to provide 10% of generating capacity by 2030.

Plans aiming to reconnect he Tajik energy system to the Central Asian Power System, supported by power trading initiatives like CASA-1000, would
enhance Tajikistan’s energy system resilience. Indeed, integration would maximize hydropower efficiency as well as export, overcome electricity
shortages via multilateral energy trade and facilitate the incorporation of variable renewable energy through regional integration and increased
cooperation with neighboring countries.

Nevertheless, Tajikistan’ energy security is threatened by its aging infrastructure, with many generation and distribution facilities requiring urgent
rehabilitation. Investments in energy efficiency are therefore necessary, especially in the residential and industrial sectors which are concurrently
the most energy and carbon intensive sectors in Tajikistan. Subsidized energy tariffs, however, constitute a barrier to investments in the energy
sector, especially to the deployment of alternative renewable energy technologies and energy efficiency. Modern energy pricing mechanisms and
policies are required to incentives investment into the energy sector whilst simultaneously not burdening the livelihoods of the Tajik population.

In addition to its vast hydropower export potential, Tajikistan’s hydrogen production potential and reserves of critical raw materials, such as
Manganese, Lead, Aluminum and Zinc, should be leveraged to enable Tajikistan’s energy transition and to generate novel export revenue streams.
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1. Tajikistani’s economy is the least emitting in the region with a CO2,
Intensity of GDP roughly 4% higher than the global average.

2. The Tajik energy sector contributes to roughly 75%, 7.4 MT of CO2, of its
total GHG emissions, where transport and the production of heat &
electricity account for over 60% of total GHG emissions.

Co2 Emissions Co2 Emissions (%
(MT Co2) of total)

Electricity & Heat
Generation

Residential 1.0 13.5
Industry 1.4 18.9
Transport 1.9 25.7

Final Consumption not
Elsewhere Specified

Total 7.4 100

1.8 24.3

1.3 17.6

Madewith / infogram



1. Hydropower dominates the energy mix with a share of over 40%, yet
industrial and residential coal consumption has significantly increased in
the past two decades, consequently constituting 25% of the share.

2. The Tajik Development strategy by 2030 aims to scale up its electricity
capacity from 541 GW in 2021 to 10 GW, to enable 10 TWh of annual
electricity export.

3.The government aims to achieve this ambition by increasing annual
hydropower generation, which currently accounts for 90% of total
electricity generation, from 18.7TWh to 31.6-41.6 TWh by 2030.
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1. In addition to hydropower, Tajikistan’s significant solar power
potential could be harnessed to meet several energy-policy goals
simultaneously, and the government has recently set a target for
renewable energy to provide 10% of generating capacity by 2030.

2. Nevertheless, subsidized energy tariffs constitute a barrier to
investments in transmission/distribution

infrastructure, renewable energy production and energy efficiencu.
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Integrated Energy Systems

Tajikistan’s power system, constructed during the
soviet era, is integrated with the Central Asian
Power System (CAPS) via neighboring Uzbekistan,
consequently enabling the flow of electricity
between member-states during surpluses and
shortages in electricity supply. Cross border
transmission lines have also been developed

with Afghanistan.

Disconnection from CAPS

Since December 2009, Tajikistan has been

disconnected from the Central Asian Power System
(CAPS) due to operational violations, straining its
enerqy security. Previously, it relied on parallel
operations with Uzbekistan to mitigate winter
electricity shortages. In response, Tajikistan
developed the National Development Plan on Coal,
increasing coal’s share from 4.1% in 2009 to 25% in
2021. Reconnecting to CAPS is now a government
priority, with financial support from the Asian
Development Bank, and parallel operations are

expected to resume in 2024.

CASA -1000

The Central Asia Electricity Transmission and Trade
Project (CASA-1000), funded by the World Bank,
aims to help Tajikistan and Kyrgyzstan export
surplus  summer electricity to Kazakhstan,
Uzbekistan, Afghanistan, and Pakistan. The project
involves constructing 500 kV DC facilities in
Tajikistan, Afghanistan, and Pakistan,
interconnected with Kyrgyzstan and Tajikistan.
Once operational, this network will integrate the
power systems of Central and South Asia, creating
a regional electricity market and enhancing energy

system resilience through parallel operations.

Realign Hydropower Interests

Regional integration is imperative because river flow
requlation and agricultural water use in

Kyrgyzstan, Uzbekistan, and Kazakhstan have
implications on Tajikistan’s hydropower output.

Indeed, reintegrating Tajikistan in the CAPS would
increase the level of mutual trust and

cooperation between member states and
consequently realign national interests towards
maximizing Tajikistan’s hydropower efficiency, output
and consequential export to neighboring
member-states.

Map of Electricity Interconnections in Central Asia
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SourceL USAID (2015), Central Asia Electric Grid.

Increase Efficiency & Overcome

Shortages

According to the Ministry of Energy, annual

idle

discharges of water from hydropower equal energy

potential loses amounting to 5-6 TWh of electricity.

Thus, power system integration would increase Tajik

electricity exports consequently eliminating energy

potential loses and use hydropower resources more

efficiently.

Inversely, parallel operations with the CAPS would help

balance and provide baseload flexibility to Tajikistan

during electricity shortages (i.e., winter), consequently

redistributing power from surplus areas which would

otherwise remain unused.

Transmissions Challenges

Tajikistan’s domestic transmission and distribution

infrastructure is ageing, with transmission

losses

averaging 15.5% in the past two decades and amount to

14.2% in 2020.

Hence, grid refurbishment is urgent and significantly

important for interconnectivity with neighboring

countries to mitigate the risks of interregional power

blackouts.

UNECE’s Contribution

UNECE’s report on Energy Connectivity in Central Asia

showcases an inventory of existing national energy

systems and pathways for further developing

interconnectivity to build regional energy system

resilience.
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1. Investments in energy efficiency and system refurbishments are
imperative as maintaining current capacity would require
refurbishments to roughly 80% of Tajikistan’s Hydropower power
stations.

2. Simultaneously, addressing sectoral energy efficiency, notably in
the residential, industrial and transport sectors is required. system
flexibility remains a major barrier towards enabling energy system
resilience and decarbonization, yet integrated energy systems and
electricity interconnectivity can constitute viable solutions.
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1. Tajikistan’s reserves of CRMs can be leveraged to ensure national
security of CRM supply and to generate export revenue streams
capable of promoting economic development under the green
energy transition.

Critical Material o Of Proven Global Uses (as Components)
Reserves

Wind Turbines, EVs,
Batteries/Storage

Mnganese 11.0

Solar Panels, Wind Turbines, EVs,

Lead 7.7 Batteries/Storage

Solar Panels, Wind Turbines, Evs,

Aluminum/Bauxite | 4.3 Batteries/Storage

Zinc . Solar Panels & Wind Tubines

Solar Panels, Wind Turbines, Ev’s,

Iron Ore Batteries/Storage

Solar Panels, Win Turbines, Evs,

Copper Batteries/Storage
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