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Abstract

Afghanistan possesses vast energy resources, including hydropower, fossil fuels, and renewable
energy sources such as solar, wind and biomass. However, the country remains heavily
dependent on electricity imports, with over 75% of its energy needs provided by neighboring
countries. This paper explores Afghanistan’s energy landscape, highlighting the potential of its
domestic resources. Hydropower has an estimated capacity of 23,000 MW, while solar and wind
energy offer 222,000 MW and 66,000 MW, respectively. Additionally, fossil fuel reserves
include 1.9 billion barrels of oil and 15 billion cubic feet of natural gas, which remain largely
untapped. Despite these opportunities, challenges such as outdated infrastructure, regulatory
constraints, and security concerns hinder progress. Strategic solutions, including investment in
energy diversification, public-private partnerships, and regional cooperation, are essential for
achieving energy independence. By leveraging its indigenous resources and implementing policy
reforms, Afghanistan can transition toward a more sustainable and self-sufficient energy future.

Current Energy Landscape

Based on recent data, Afghanistan’s total installed power generation capacity is approximately
600 megawatts (MW), which is insufficient to meet domestic demand. Consequently, the country
imports over 75% of its electricity from neighboring nations, including Iran, Tajikistan,
Turkmenistan, and Uzbekistan. This heavy reliance on imports underscores the need to develop
indigenous energy resources to ensure long-term sustainability and self-sufficiency.

This article discusses the Fossil Fuels and Renewable Energy in Afghanistan.

1. Fossil Fuels: Untapped Potential for Energy Independence

Afghanistan’s fossil fuel reserves, primarily located in the northern regions, present a significant
opportunity for enhancing energy independence.

1.1 Oil and Natural Gas [1,2]
* Oil Reserves: Estimated at 1.9 billion barrels

* Natural Gas Reserves: Approximately 15 billion cubic feet
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. Major Oil and Gas Basins: Amu Darya and Afghan Tajik regions

* Current Utilization: Some oil and gas are used for local electricity production,
but significant potential remains untapped.

» Development Prospects: Investing in modern extraction technologies and
refining capacities could reduce dependence on imports and create export opportunities.

The oil and gas resources of northern Afghanistan are accumulated in two proliferous
geological basins of The Amu-Darya and Afghan-Tajik figure 1.
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Fig.1- Afghan Tajik and Amu Darya oil and gas basins

1.2 Coal Energy [5]
. Coal Reserves: Estimated about 1.8 billion tons

* Deposits: Afghanistan possesses notable coal deposits, primarily located
in Baghlan, Bamiyan, and Samangan.

* Current Use: Coal is currently utilized in Afghanistan for industrial
processes and domestic heating.

* Future Potential: Implementing modern mining practices and clean coal
technologies can enhance efficiency and minimize environmental impacts.
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Fig.2. Coal Resources in Afghanistan

2. Renewable Energy: A Sustainable and Scalable Future

Afghanistan’s geographical characteristics make it well-suited for renewable energy
development.

2.1 Hydropower: The Backbone of Afghanistan’s Energy [3,9]
Hydropower remains a cornerstone of Afghanistan’s energy sector.

* Potential: Over 23,000 MW

* Installed Capacity: Approximately 600 MW generated from existing
hydroelectric plants

* Challenges: Seasonal variations in water flow and aging infrastructure limit
reliability and efficiency.

* Opportunities: Investing in new dams and rehabilitating existing ones can
enhance energy production and provide a more stable power supply.
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2.2 Solar Power [3.,4]
. Potential: More than 222,000 MW
. Current Utilization: Several solar parks established; solar-powered street

lights are common in cities and towns.

* Future Prospects: Scaling up solar installations can improve energy access,
particularly in remote areas, and contribute to environmental sustainability.
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Fig.4. Afghanistan’s solar resource potential map



2.3 Wind Energy [8]
* Potential: Over 66,000 MW
* Current Utilization: Wind farms established in provinces like Panjshir and Herat.

* Development Opportunities: Investing in wind energy infrastructure can
complement other renewable sources and enhance energy security.
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2.4. Biomass Energy: [2,3]

e Potential: 4,000 MW
e Provides 70-80% of total energy needs for rural households.
e Primarily sources of Biomass are from:

e Agricultural Residues:

e Forestry Products:

e Animal Waste:

e Plant Biomass:

e Organic Waste
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Fig.6. Afghanistan Biomass locations

Key Challenges and the Way Forward
Challenges

* Infrastructure Deficiencies: Outdated and insufficient transmission and distribution
networks result in significant energy losses and limit the reach of electricity services.

* Security Concerns: Ongoing security issues pose challenges to infrastructure
development and deter potential investors.

* Regulatory Framework: The absence of a clear and consistent regulatory environment
hampers investment and development in the energy sector.

Strategic Solutions

1. Diversification of Energy Sources: Develop a balanced energy portfolio that includes
fossil fuels, hydropower, and renewables to ensure a stable and resilient energy supply.

2. Public-Private Partnerships: Encourage collaboration between the government and
private sector to mobilize investment, share risks, and leverage expertise in energy projects.

3. Regional Cooperation: Engage in regional energy initiatives, such as Turkmenistan-
Afghanistan-Pakistan-India (TAPI), Turkmenistan-Afghanistan-Pakistan (TAP) and the Central
Asia-South Asia (CASA-1000) project, to facilitate cross-border electricity trade and enhance
energy security.[7]

4. Policy and Institutional Reforms: Establish transparent and consistent policies,
strengthen institutional capacities, and create an enabling environment to attract investment and
promote sustainable energy development.



Fig.7. Planned reginal energy project (Image courtesy of Afghan Ministry of Finance)

Conclusion

Afghanistan’s diverse energy resources offer a pathway to achieving energy self-sufficiency and
economic growth. By strategically developing its fossil fuel reserves, expanding hydropower
capacity, and accelerating the adoption of renewable energy technologies, Afghanistan can
reduce its dependence on imports, improve energy access, and contribute to environmental
sustainability. Regional projects such as TAPI, PAT, and CASA-1000 could serve as catalysts for
regional cooperation, ensuring a more integrated and stable energy future. Addressing the
existing challenges through targeted investments, policy reforms, and infrastructure development
will be essential in realizing Afghanistan’s energy potential and securing long-term prosperity.

References

1-USGS Assessment of Undiscovered Oil and Gas Resources of the Amu Darya Basin and Afghan—Tajik Basin
Provinces, Afghanistan, Iran, Tajikistan, Turkmenistan, and Uzbekistan, 2011, Fact Sheet 2011-3154, 4p.
2-ResearchGate, AFGHANISTAN'S NATURAL RESOURCES, February 2019, Conference: Global Society for
Research and Development (GSRD) International Conference, water Resources in Afghanistan Feb 2023

3-IT Power Consulting Private Limited: Renewable Energy Development in Afghanistan” (September 2015- June
2017)

4-TheDeplimate.com, Renewable Energy: pathway to Afghanistan’s Economic revival, March 2024

5- V.A February 02, 2018, By William Gallo

6--Energy Roadmap for Afghanistan, ITP India, 2017

7--Central Asia-South Asia (CASA-1000) Project

8- ResearchGate, July 2021Energy Strategy Reviews DOI:10.1016/j.esr.2021.100684

9- Wikipedia, the free encyclopedia, energy in Afghanistan

Figures:

1-Research Gate, Energy security trade-offs under high uncertainty: Resolving Afghanistan’s power sector development
dilemma
2- Modern Diplomacy, China’s $540 Million Energy Deal with Taliban in Afghanistan, By Syed Raiyan Amir

7


https://www.voanews.com/author/william-gallo/_m-pq
https://www.researchgate.net/journal/Energy-Strategy-Reviews-2211-467X?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uRG93bmxvYWQiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
http://dx.doi.org/10.1016/j.esr.2021.100684
https://moderndiplomacy.eu/author/syedraiyanamir/

February 27, 2023

3- Credits for the map goes to WorldAtlas.com

4-University of Dayton eCommons, Ershad, Ahmad Murtaza; Brecha, Robert J.; and Hallinan, Kevin P., "Analysis of
Solar Photovoltaic and Wind Power Potential in Afghanistan" (2016). Physics Faculty Publications. 36.

5- Research Gate, Energy Strategy Reviews Volume 36, July 2021, 100684

6- Research Gate, Assessment of Biomass Resources in Afghanistan, January 2011 DOI:10.2172/1004791

7- The Diplomat, Kabul’s Plan to Realize Afghanistan’s Geographic Dividend, By Abid Amiri, December 05, 2017.


https://www.sciencedirect.com/journal/energy-strategy-reviews
https://www.sciencedirect.com/journal/energy-strategy-reviews/vol/36/suppl/C
http://dx.doi.org/10.2172/1004791

