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Foreword 
Ministry of Water and Energy (MoWE) and Ethio-
pian Electric Power (EEP) published the first Ethio-
pian Energy Outlook in 2022. The outlook is meant 
as a review of the current energy policy. The pur-
pose is not to give detailed recommendations – 
but more to give a solid foundation for a discus-
sion of key issues within energy policy. In the cur-
rent outlook, also Ethiopian Electric Utility (EEU) 
and Petroleum & Energy Authority (PEA) are par-
ticipating. 

The starting point is to develop a critical and facts-
based analyses – with a focus on economic effi-
ciency. It is fully acknowledged that many other 
relevant perspectives exist, like dilemmas between 
economic efficiency and regional equality or the 
priority of end-users with limited purchasing 
power.  

Danish Energy Agency and the Royal Danish Em-
bassy in Addis Ababa has supported the update of 
the Outlook. 

The Outlook has been developed in close coopera-
tion with all partners with strong commitment, 
openness and good discussions. It is the ambition 
that the Outlook in the same way can contribute to 
the development of the Ethiopian energy sector. 

H.E Dr. Ing. Sultan Welle Ahmed 
State Minister, Energy Development 
Ministry of Water and Energy 
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1. Executive Summary
Ethiopia's energy policy plays a crucial role in 
shaping the country’s economy and the well-being 
of its population. This second Ethiopian Energy 
Outlook aims to support policy development 
through fact-based and critical analysis. Since the 
release of the first Ethiopian Energy Outlook in 
2022, key reforms and policy shifts have signifi-
cantly impacted the energy sector and thereby 
motivating the development of this Outlook. 

1.1 Challenges and opportunities in the 
energy sector 
The energy sector in Ethiopia faces several chal-
lenges: 

Severe hard currency shortages have made new in-
vestments difficult, with approximately 25% of the 
country’s installed power generation capacity re-
maining inactive due to difficulties in obtaining 

spare parts for maintenance.  The exchange rate 
reform is expected to improve the situation. 

Limited private sector involvement has hindered 
progress, as the business environment remains un-
derdeveloped, causing delays in Independent 
Power Producer (IPP) auctions for solar and wind 
projects. Two auctions for private owned solar 
power generation have been announced as of Feb-
ruary 2025. 

The reliability of electricity supply is a major issue, 
with daily power cuts disrupting businesses and 
households, increasing reliance on expensive, im-
ported diesel generators. EEU statistics for large 
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users are: 39 interruptions per month, with an 
overall duration of 21 hours (3%)1. 

High inflation and a low electricity tariff have 
weakened the financial stability of the power sec-
tor, limiting resources for grid expansion and 
maintenance (EEP and EEU). 

Internal national security concerns continue to af-
fect energy infrastructure projects. Conflicts in Su-
dan, South Sudan, Yemen, and Somalia are delay-
ing Ethiopia’s ability to strengthen energy 
cooperation with neighbouring countries and ex-
port electricity. 

On the other hand, there are also several opportu-
nities: 

Power generation to the national grid is already 
100% renewable, with hydropower as the domi-
nant source. 

 
The Grand Ethiopian Renaissance Dam (GERD) is 
beginning to yield significant returns, currently 
generating up to 2,350 MW with 6 of a planned 13 
turbine have been commissioned to date. 
 
The country is earning foreign exchange through 
electricity exports to Sudan, Djibouti, Kenya and 
Tanzania. Recently, the export to Sudan and Dji-
bouti has decreased, while export to Kenya and 
Tanzania has increased. 

 
The growing electricity demand from data centres 
(crypto mining) is expected to contribute more 
than 8 TWh in 2025 – corresponding to 30% of to-
tal demand. Since the demand/supply balance is 
tight, It remains an open question whether the 
power could be better used for export, general 
electrification or other productive uses, like pump-
ing of water in the water and agriculture sector, 
where diesel generators are used to a wide extent. 
Increasing tariffs are likely to reduce the incentive 
to invest in crypto mining in Ethiopia. 

 

1 If it is assumed that 10% of the missing electricity from the grid is delivered by 
back-up diesel generators this will require 16 mill litres of diesel. 

Rapid adoption of electric vehicles (EVs) is reduc-
ing reliance on costly fuel imports while leveraging 
Ethiopia’s renewable energy resources.  

Ethiopia has vast, largely untapped solar and wind 
resources, along with hydropower projects with 
strong economic potential.  

The country also possesses significant natural gas 
reserves that, if properly developed, could provide 
an additional energy source for export, industrial 
applications and/or power generation during dry 
years. 

1.2 Recent policy developments 

Economic reform: shift to a market-based ex-
change rate 

In July 2024, Ethiopia transitioned to a market-
based exchange rate system, allowing the Birr’s 
value to be determined by market forces. This re-
form aims to address foreign exchange shortages, 
reduce the gap between official and black-market 
rates, and enhance economic competitiveness. Af-
ter the reform, the exchange rate went from 54 
ETB/USD to 125 ETB/USD. While the immediate ef-
fect has been a sharp devaluation of the Birr - 
leading to higher import costs and inflationary 
pressures - the long-term goal is to boost investor 
confidence, attract foreign direct investment, and 
improve economic stability. 

Electricity tariff adjustments (2024-2028) 

The Ethiopian Electric Utility (EEU) and Ethiopian 
Electricity Power (EEP) have consulted the govern-
ment and Petroleum & Energy Authority (PEA) and 
announced a phased increase in electricity tariffs 
over the next four years, with nominal tariffs ex-
pected to rise by 400% by 2028. This adjustment is 
necessary to recover costs and improve EEP’s fi-
nancial stability and provide EEU with the capacity 
to maintain and expand the distribution grid.  
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To ease financial pressure on EEP, a significant por-
tion of its debt has been transferred to the Liability 
and Asset Management Corporation (LAMC), 
strengthening its financial position. 

Achieving cost-reflective tariffs is essential for the 
financial stability of the power sector. A significant 
step has been taken with the 2024-2028 Tariff Ad-
justment Plan. High inflation may require addi-
tional corrections. For the acceptance of the high 
tariff increase it is important that improvements in 
security of supply continue, and that electrification 
will accelerate. 

The rising costs may pose challenges for poor 
households. A seven-step progressive tariff for 
households protects the users with a limited de-
mand. 

With higher prices, consumers may prioritize energy 
efficiency and explore rooftop solar PV. EEU must be 
prepared to integrate these developments into the 
grid effectively. 

High taxation on internal combustion engine 
vehicles 

To promote the adoption of electric vehicles (EVs), 
the Government of Ethiopia has imposed high 
taxes on internal combustion engine (ICE) vehicles. 
More than half of all new personal cars are now EV. 
This is a significant result – also in a global per-
spective.  

It is estimated that there are around 15,000 EVs 
(person cars) in Ethiopia, which is around 5% of all 
personal cars and accounts for 0.2% of the total 
electricity demand. 

The number of EVs is still far from the goal of 
148,000 in 2030. With an assumed rate of new car 
(all types) of 20,000 per year, it may be difficult to 
reach the goal. Costly imports may continue to re-
strict the number of new cars, despite the current 
car ownership ratio (cars per capita) being very 
low. 

The growing adoption of EVs is a positive shift to-
ward energy security and sustainability. All charg-
ing currently occurs at home, minimizing infra-
structure costs. However, challenges remain in 
developing a widespread public charging network 
and ensuring the availability of authorized import-
ers and maintenance providers. As EV numbers in-
crease, the additional demand on the electricity 
grid will generate extra revenue but will also re-
quire EEU to upgrade infrastructure to improve re-
liability. 

Slow electrification progress 

Despite ambitious targets, the electrification pro-
gress has been slower than expected. Nearly 50% 
of the population still lacks access to reliable elec-
tricity, and only 22% have legal (metered) grid con-
nections. The slow expansion of electricity access 
hinders economic development and reduces the 
potential benefits of other energy sector reforms. 
Addressing this issue requires increased infrastruc-
ture investment and innovative solutions to extend 
energy access to underserved areas. The respective 
tariff and exchange rate reforms are expected to 
alleviate the lack of materials for electrification – 
one of the main barriers to its progress. 

Expanding electricity access is fundamental to eco-
nomic development. While the current distribution 
grid covers only 25% of Ethiopia’s land area, 68% 
of the population resides less than 5 km from the 
grid. This highlights the potential to triple the 
number of household connections within the foot-
print of the existing grid. Implementing cost-re-
flective tariffs will provide EEU with resources for 
new connections, making widespread electrifica-
tion more feasible.  

Mini grids are relatively expensive and are ex-
pected to have a new role in the update of the 
electrification plan. Mini grids should only be lo-
cated in remote areas far from the national grid 
(e.g. more than 25 km from the current grid). In 
NEP 2.0, mini grids were also expected to serve as 
a bridging solution. However, investing in mini 
grids (solar based with batteries) and connecting 
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them to the national grid after a few years is a very 
expensive approach. 

Encouraging private investment in power gener-
ation 

Currently, all operational power plants in Ethiopia 
are under the state-owned EEP. Future investments 
in hydro, wind, solar, and geothermal projects is 
planned to have private ownership, with EEP acting 
as the primary electricity purchaser.  

Solar PV IPP auctions were announced in February 
2025, with a total capacity of 225 MW in Gad and 
Weransso. The deadline for prequalification is April 
2025. 

Establishing a Transmission System Operator (TSO) 
will be crucial for ensuring a fair and transparent 
power market, mitigating concerns about competi-
tion between private and state-owned generation 
facilities. 

Organisational changes may also be relevant for 
electrification and for mini grids. This could lead to 
an EEU focused on central distribution system op-
erator (DSO) tasks. 

Early deployment of hydropower projects 
should be prioritised 

In the medium term, multiple hydro candidates are 
the most cost-effective power plant investment 
options and drive net exports. Revenues generated 
from electricity exports could be used to support 
continued electrification.  

Delayed hydropower investment will likely exacer-
bate unrealised domestic demand and export po-
tential, and impact Ethiopia’s position in regional 
power trade. 

Updated feasibility studies are a prerequisite for 
hydro plant investment, to ensure the long-term 
sustainability and profitability of selected invest-
ments. 

While Ethiopia is dominated by hydropower, this is 
not the case for the region. Cross-border trade can 

be an important part of balancing the varying gen-
eration from hydro power. 

The Ethiopia-Kenya interconnector facilitates 
regional electricity trade 

Kenya is consistently Ethiopia’s leading power 
trading partner in power sector development sce-
narios. To enable optimal trade, ensuring the Ethi-
opia-Kenya interconnector can operate at its full 
capacity (1,200 MW) by 2030 should be a priority. 
The grids in both Ethiopia and Kenya should be 
strengthened to accommodate the increased 
power flows. 

Electricity trade should consider marginal costs 
in cost-reflective, dynamic tariffs. 

Transitioning to trade of electricity based on mar-
ginal pricing aligns with the strategic objectives of 
the Eastern Africa Power Pool (EAPP). This would 
ensure fair pricing, promote efficient resource utili-
sation, maximize export revenues, and attract in-
vestments to position Ethiopia as a key player in 
the regional electricity trade. 

Regional CO2 emissions are significantly im-
pacted by Ethiopian development 

Ethiopia supplies clean electricity, reducing re-
gional emission through exports. Trade restrictions 
raise regional emissions, underscoring Ethiopia’s 
importance in lowering regional CO2 emissions. Ex-
ports from Ethiopia can for instance reduce the use 
of diesel-based generation in the region, e.g. in 
Somalia, Eritrea, and South Sudan. However, secu-
rity issues and the absence of national power grids 
in some countries may pose significant challenges 
and delay progress. 

Improving grid reliability 

Frequent power outages remain a major obstacle 
for businesses and households. On average, busi-
nesses experience 39 interruptions per month, with 
an overall duration of 21 hours (3%). Households 
face even more frequent interruptions, disrupting 
daily life and economic activity.  
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Investing in grid modernisation, increasing capac-
ity, and deploying real-time monitoring systems 
will reduce the frequency and duration of outages. 
Addressing the backlog of maintenance for critical 
infrastructure such as switching stations and trans-
formers will be essential for improving supply reli-
ability. Installation of new underground cables in 
relation to the wide-spread corridor project in 
many towns is expected to strengthen the distribu-
tion grid. 

Cancellation of natural gas project 

The Government of Ethiopia has cancelled the 
planned natural gas extraction in the Ogaden re-
gion, and a pipeline project to Djibouti for export 
as LNG. Challenges in securing project financing 
and slow project implementation contributed to 
this decision. This cancellation limits Ethiopia’s 
ability to generate revenue from natural gas ex-
ports and diversify its energy sources. Use of do-
mestic natural gas would increase CO2 emission, 
but could be a relevant option to balance genera-
tion in dry years and reduce the need for fertiliser 
imports. Ethiopia is currently extracting coal for in-
dustrial use.  



 

          Ethiopian Energy Outlook 2025 11 

2. Energy Landscape
Ethiopia’s energy landscape is at a critical juncture, 
presenting both significant opportunities and no-
table challenges. The Government of Ethiopia has 
set ambitious policy goals, leveraging the country’s 
substantial renewable energy potential to drive 
transformative changes in the sector. The focus on 
expanding electricity access, diversifying energy 
sources, and building a resilient and sustainable 
energy system is central to the long-term develop-
ment strategy. 

Effective policymaking is crucial in unlocking Ethio-
pia’s energy potential by attracting investment and 
fostering private sector participation. However, the 
effectiveness of these policies will depend on con-
sistent implementation and the ability to navigate 
complex regulatory and market dynamics. Inflation 
remains a key challenge, increasing the cost of en-
ergy infrastructure projects due to supply chain 
disruptions and currency depreciation.  

Addressing inflation through sound macroeco-
nomic policies is vital to ensuring a stable financial 
environment that encourages energy investment. 

The National Electrification Plan 2.0 aims to 
achieve universal electricity access, a goal that 
could significantly impact socio-economic devel-
opment. Despite some progress in grid expansion, 
logistical and financial barriers continue to hinder 
electrification efforts. 

Ethiopia also aspires to become a regional power 
hub, requiring investment in cross-border trans-
mission infrastructure and the effective manage-
ment of regional energy markets. While this vision 
presents economic growth opportunities, it also 
brings challenges related to regional cooperation, 
infrastructure development, and energy diplomacy. 
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The adoption of electric vehicles (EVs) is another 
key aspect of Ethiopia’s energy transition. This shift 
is supported by tax incentives. Creating a nation-
wide infrastructure remains a barrier to widespread 
EV adoption. Developing local, certified expertise 
in EV maintenance and ensuring an adequate sup-
ply chain for spare parts will be critical to the sec-
tor's success. 

Biomass continues to dominate the energy mix, 
particularly in rural areas, where traditional bio-
mass sources such as wood, charcoal, and dung ac-
count for nearly 90% of total primary energy use. 
While biomass is a renewable energy source, its in-
efficient use contributes to deforestation, soil deg-
radation, and indoor air pollution. Promoting mod-
ern biomass technologies (including biogas), 
improving energy efficiency in biomass consump-
tion and e-cooking are essential to mitigating 
these environmental and health impacts. 

Natural gas represents another potential energy 
source, with proven reserves in the Ogaden Basin. 
However, the sector remains undeveloped. A major 
project to extract gas from Ogaden and transport it 
to Djibouti for conversion to LNG was cancelled in 
2022. The future role of natural gas in Ethiopia’s 
energy mix will depend on the feasibility of new 
extraction and distribution projects, alongside eco-
nomic and geopolitical considerations. Natural gas 
could potentially be used to compensate for the 
missing generation from hydro in dry years. 

The energy sector is poised for significant change, 
driven by policy initiatives and the significant re-
newable energy potential. Navigating this evolving 
landscape requires addressing both opportunities 
and challenges with strategic planning and invest-
ment. This chapter will provide a deep dive into 
four urgent areas shaping the future of the energy 
sector: Electrification; Electric vehicles; Biomass; 
Natural gas. 

2.1 Energy balance  
Energy demand 
In 2022, Ethiopia’s total final energy consumption 
reached 1,855 PJ. Biomass (primary and derived) 
remained the dominant energy source, constitut-
ing 86% of total consumption, primarily for cook-
ing. Oil products accounted for 11%, while coal 
contributed 1%. Electricity consumption made up 
only 2% of total final energy use.  

Since 2011, Ethiopia’s final energy consumption 
has increased by 40%. Electricity consumption 
more than tripled after 2011, but data about bio-
mass use is very uncertain. Four pilot surveys have 
been conducted to improve data. The survey indi-
cates that the average wood consumption per 
household in the selected regions is close to the 
average in the national statistics, while the charcoal 
use seems to be higher than the national statistics.  

  

Final energy consumption 2022 (PJ) Biomass Oil  
products 

Coal LPG Electricity Total 

Industry and construction - 15 24 - 10 49 

Transport 0 181 - - 0 181 

Households 1,581 4 - 0 18 1,604 

Other consumers 13 - - - 8 21 

Total 1,594 200 24 0 36 1,855 

Table 2.1: Final energy consumption in 2022. Source: Ministry of Water and Energy (MoWE). 
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Domestic energy production and energy import 
Ethiopia primarily relies on renewable energy 
sources for electricity, with hydropower contrib-
uting over 90% of the country’s supply. Major on-
going projects such as the Grand Ethiopian Renais-
sance Dam (GERD, 5,150 MW) and Koysha 
Hydroelectric Power (1,800 MW) are critical in 
meeting growing demand. GERD is currently pro-
ducing 2,350 MW and is planned to reach full ca-
pacity within a year. In addition to hydropower, 
wind farms such as Adama and Aysha contribute to 
the national grid. The country also has significant 
untapped solar and geothermal potential. 

Biomass energy is entirely sourced from domestic 
resources, mainly fuelwood and charcoal. However, 
inefficient biomass use remains a challenge, con-
tributing to deforestation and indoor air pollution. 

Fossil fuel use has risen by 130% since 2011, in-
creasing Ethiopia's dependence on imports and 
raising costs. In 2022, imported fossil fuels covered 

11% of final energy consumption, up from 7% in 
2011. The transportation sector is the primary 
driver of this rise, with demand more than dou-
bling in the past decade. 

Ethiopia also imports more than half of its coal de-
mand, with import costs reaching $300 million an-
nually. However, domestic coal production has 
grown, with about 40 small-scale producers cover-
ing 45% of national demand by 2022. Brown coal 
production is also emerging, reducing reliance on 
imports. 

Forecast trends 
Ethiopia’s energy demand is expected to continue 
its upward trajectory, driven by population growth, 
urbanization, and industrial expansion.  

• Electricity demand is forecasted to grow signif-
icantly, from 65 PJ (18 TWh) in 2023 to 202 PJ 
(56 TWh) by 2035 (both including losses), 
driven by electrification efforts and industriali-
zation.  

 

 

Figure 2.1: Energy imports by fuel in the period 2011-2022 (Petajoule, PJ). Source: Ministry of Water and Energy (MoWE). 
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• Transport sector energy demand is expected to 
increase due to rising vehicle ownership, alt-
hough EV adoption and fuel efficiency im-
provements may gradually reduce reliance on 
imported oil. In 2024, more than half of all new 
person cars were EVs. It is estimated that 
148,000 electric vehicles (government EV tar-
get) will consume 300 GWh/year electricity in 
2030. This corresponds to 2% of the current 
electricity demand. 

• Biomass consumption is likely to decline in rel-
ative terms as more households transition to 
modern energy solutions, though absolute 
consumption may remain high. 

• Coal and natural gas usage will depend on do-
mestic production capabilities, policy incen-
tives, and import strategies. Currently there are 
no concrete plans for natural gas exploration. 

• Ethiopia plans to utilise nuclear power as base 
load. However, the plans are in an initial stage.  

 
2.2 Electrification 
Expanding electricity access offers substantial envi-
ronmental and social benefits, such as reducing 
deforestation and indoor air pollution by decreas-
ing reliance on wood and charcoal for cooking and 
lighting. Electrification also bolsters climate resili-
ence by promoting sustainable energy solutions 

 

Figure 2.2: Illustration of the solar potential in Ethiopia and the required land area: A 108 km2 solar PV park (the small yel-
low square placed in Somali region) would generate 18 TWh/year – the same as the current demand. In practice the area 
should be spread over the country. A similar generation from wind power would require 500 km2 area. 
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and supporting the country’s long-term develop-
ment goals. 

Reliable electricity transforms healthcare, educa-
tion, and economic opportunities. Health clinics 
can store vaccines and operate life-saving equip-
ment, while schools benefit from improved lighting 
and digital learning tools. Businesses and indus-
tries thrive with stable electricity, fostering job cre-
ation and economic growth. However, Ethiopia still 
faces major disparities in electrification rates be-
tween urban and rural areas. 

National grid access and disparities 
By 2024, only 22% of Ethiopian households had a 
legal access to the national grid, with significant dis-
parities between urban and rural regions. While   
Addis Ababa enjoys an electrification rate of nearly 
93%, regions such as Afar and Somali remain below 
12%. From 2019 to 2024, 2.2 million households 
were connected to the grid. Many still rely on 
shared, low-capacity connections, highlighting the 
need for accelerated electrification efforts, particu-
larly for last-mile connectivity. 

The National Electrification Program (NEP) in 2017, 
aimed for universal electricity access by 2025. NEP 
2.0, introduced in 2019, set a goal to connect 65% 
of the population to the national grid while provid-
ing off-grid solutions for the remaining 35% by 
2025. However, progress has been slower than ex-
pected due to financing gaps, regulatory bottle-
necks, and underestimated infrastructure needs. 
The development of NEP 3.0 is crucial to revising 
targets, setting more realistic goals, and incorporat-
ing new technologies and funding mechanisms to 
accelerate progress. 

The cost of electrification: Grid vs. off-grid solu-
tions 
Expanding the national grid is expensive due to the 
high costs of transmission lines, substations, and 
ongoing maintenance. 64% of Ethiopia’s popula-
tion lives within 5 km of existing grid infrastruc-
ture, making grid extension more cost-effective for 
these households compared to off-grid alterna-
tives. 94% live with 25 km from the existing grid. 

Only in the Somali, Afar and Gambela regions 
more than 10% live 25 km or further from the grid. 
See Figure 2.3. 

 

Figure 2.3: Coverage of existing distribution grid. 

In contrast, off-grid electrification solutions can be 
necessary for remote and dispersed communities 
where extending the grid is impractical and expen-
sive. Small solar home systems, units that individ-
ual households could buy, can provide electricity 
to these areas.  

While the cost of solar PV and batteries has been 
reduced, the total cost of minigrids is still noticea-
bly high, with the battery being the costliest ele-
ment. Levelized cost of electricity (LCOE) from 
minigrids is 33 USD cent/kWh or more, as opposed 
to 10 USD cent/kWh for electricity from the na-
tional grid. For minigrids, demand at night requires 
more battery capacity and is often limited for each 
household. In this way minigrids may not always 
deliver the same quality as the grid. 

In NEP 2.0, it was suggested that minigrids could 
be used as a bridging solution, where a minigrid 
was constructed to give quick access to power, and 
after a few years (less than five years) the grid 
should be connected to the national grid. How-
ever, this is a very costly path and should be 
avoided. While the grid may continue to be used, 
the costly element of solar PV and battery will be 
an expensive overinvestment. 
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Expanding the national grid 
Expanding the national grid has proven challeng-
ing due to high costs, infrastructure limitations, 
and slow connection rates. By 2024, only 22% of 
Ethiopian households had legal grid connections, 
with many relying on shared, low-capacity connec-
tions. At the current pace, only 27% of households 
are projected to be connected by 2030 - far below 
the National Electrification Program (NEP 2.0) tar-
get of 96%. 

The Ethiopian Electric Utility (EEU) and Ethiopian 
Electric Power (EEP) have struggled with outdated 
infrastructure, frequent power outages, and high 
losses, further limiting access. While major hydro-
power projects like the Grand Ethiopian Renais-
sance Dam (GERD) are expected to boost genera-
tion capacity, weak transmission and distribution 
networks continue to hinder large-scale electrifica-
tion. 

Addressing last-mile connectivity challenges 
Beyond infrastructure expansion, last-mile connec-
tivity remains a critical barrier to universal access. 
Even in areas with existing grid infrastructure, 
many households remain unconnected due to high 
costs associated with service drops, poles, trans-
formers, and household wiring. Addressing last-
mile connectivity requires: 

• Lowering connection costs through targeted 
(cross) subsidies and affordable financing for 
household wiring. 

• Streamlining bureaucratic procedures to speed 
up the connection process. 

• Ensuring that new grid extensions are accom-
panied by accessible service connections so 
that more households and businesses can ben-
efit immediately from electrification projects. 

Steps to accelerate grid expansion 
• Strengthening transmission and distribution 

networks by investing in new substations, new 
transmission lines, and modern grid manage-
ment systems to reduce power losses and im-
prove reliability. 

• Enhancing financial sustainability through elec-
tricity tariff reforms, improved revenue collec-
tion, and reductions in technical and commer-
cial losses, which currently exceed 20%. 

• Speeding up regulatory approvals for grid ex-
pansion projects by streamlining land acquisi-
tion, procurement, and permitting processes to 
prevent delays. 

• Upgrading grid reliability and maintenance by 
modernizing outdated infrastructure, adopting 
predictive maintenance strategies, and improv-
ing service response times to reduce outages. 

Achieving universal electrification 
To achieve universal electrification, Ethiopia must 
adopt a comprehensive approach that prioritizes 
grid expansion while integrating broader energy 
planning strategies. Key policy and strategy 
measures include: 

• Securing additional investment to strengthen 
distribution infrastructure and prioritize last-
mile connections. 

• Reforming electricity connection fees to better 
support low-income households while ensur-
ing financial sustainability for the power sector. 

• Encouraging local manufacturing of electrical 
components and stabilizing supply chains. 

• Productive use of electricity should be a major 
driver for the electrification. Small businesses 
have a higher demand and are able to pay for 
the delivered power. 

The need for a revised electrification roadmap 
As Ethiopia seeks to accelerate its electrification ef-
forts, the development of NEP 3.0 should be priori-
tized. The new plan must address the shortcomings 
of NEP 2.0 by revising targets, incorporating adap-
tive strategies, and ensuring robust funding mech-
anisms. The new plan should also place greater 
emphasis on improving grid efficiency, enhancing 
financial transparency, and strengthening institu-
tional capacity to manage large-scale electrifica-
tion efforts effectively. 

A new World Bank programme, Accelerating Sus-
tainable and Clean Energy Access Transformation 
(ASCENT), will contribute towards the achievement 
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of universal electricity access. The programme 
plans to connect 600,000 households to the na-
tional grid (phase 1). However, much more is 
needed, as more than 15,000,000 households are 
waiting for a connection. Furthermore, expanding 
local and international partnerships will be crucial 
for securing additional funding, transferring tech-
nology, and sharing best practices. Ethiopia must 
also prioritize skill development within the energy 
sector to build a workforce capable of maintaining 
and operating an expanded national grid. 

Without timely action, millions of Ethiopians may 
remain without reliable electricity for years to 
come, impeding economic growth, education, 
healthcare, and overall quality of life. However, 
with a well-executed strategy, Ethiopia can over-
come these barriers and achieve its goal of univer-
sal electrification, unlocking new opportunities for 
social and economic transformation. 

 
2.3 Electric vehicles 
Ethiopia is actively promoting the adoption of 
electric vehicles (EVs) as part of a broader strategy 
to enhance energy security, mitigate climate 
change, and capitalize on its growing electricity 
generation capacity. With a heavy reliance on im-
ported fossil fuels – costing the country over USD 
4 billion annually – the shift toward EVs is not only 
an environmental imperative but also an economic 
necessity. Reducing dependence on fuel imports 
will alleviate pressure on foreign currency reserves 
while simultaneously curbing local air pollution 
and greenhouse gas emissions.  

The growing adoption of EVs will affect Ethiopia’s 
energy sector, particularly in terms of electricity 
demand and infrastructure development. A stable 
and sufficient power supply, combined with a well-
planned and accessible charging network, is essen-
tial to ensuring a smooth transition. Recognizing 
these needs, the GoE has set ambitious targets, in-
cluding a goal of 148,000 EVs (person cars) by 
2030, and has introduced a series of regulatory re-
forms, tax incentives, and infrastructure initiatives 
to accelerate adoption.  

Accelerating the adoption of EVs aligns with a 
global shift to reduce reliance on fossil fuels, com-
bat climate change, and address the health hazards 
of urban air pollution. EVs are seen as a credible 
solution for sustainable transport, and favourable 
incentives and the declining cost of battery tech-
nology is making them a feasible option to users. 
As battery production scales up and efficiency im-
proves, EV prices are expected to continue drop-
ping, enhancing accessibility and accelerating their 
adoption. Ethiopia’s transition to EVs reflects this 
global trend, positioning the country to benefit 
from both environmental and economic gains 
while fostering innovation in the local automotive 
and energy sectors.  

Key policy and regulatory developments 
To facilitate the transition to electric vehicles (EVs), 
the GoE has implemented a series of policies and 
incentives designed to lower the purchase price of 
EVs, making them more affordable and competi-
tive. Additionally, these measures aim to promote 
local EV manufacturing and assembly and acceler-
ate the development of essential charging infra-
structure. Below are some of the key regulatory 
changes introduced to drive the adoption of EVs: 

• Proclamation on taxation of used car imports:  
In March 2020, the country enacted a procla-
mation that imposed high customs taxes on 
used vehicles that are older than three years or 
travelled more than 4,000 km. By making older 
ICE vehicles less attractive for imports, this 
measure has effectively curbed the influx of 
used car imports, thereby paving the way for 
increased EV adoption. 

• Directive incentivizing EV imports: In Septem-
ber 2022, Ethiopia issued a directive introduc-
ing significant tax exemptions and reductions 
to incentivize EV adoption. Following this di-
rective, EVs become fully exempt from VAT, ex-
cise tax, and surtax, significantly lowering the 
cost of EV imports. Additionally, customs taxes 
have been reduced to 15% for fully assembled 
and 5% for semi-assembled EVs, while com-
pletely knocked-down vehicles (CKD) that are 
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assembled locally in Ethiopia are exempt from 
customs duties altogether to promote domes-
tic manufacturing. This progressive tax regime 
is designed to incentivize both the import and 
local assembly of EVs. These incentives signifi-
cantly enhance the attractiveness of EVs rela-
tive to ICE vehicles. 

• Prohibiting the allocation of hard currency for 
importing non-electric private vehicles: As of 
January 2024, Ethiopia has effectively restricted 
the importation of ICE vehicles. While there is 
no formal legal or regulatory prohibition, the 
government has introduced stringent 
measures that make such imports practically 
unfeasible. These include prohibitively high 
taxes on used vehicle imports and a restriction 
on the allocation of foreign currency for im-
porting ICE vehicles.  

• Introduction of VAT and revision of customs 
duties on EV imports: A 15% VAT on EV im-
ports was introduced in August 2024. About 
the same time, customs duties on EV imports 
were reduced to 5%. This revision is aimed at 
promoting domestic manufacturing and reduc-
ing reliance on imported vehicles. However, 
the higher overall import tax may also impact 
affordability, potentially slowing down the 
adoption and expansion of EVs. 

 

• Directive on public charging stations: Recog-
nizing the importance of a reliable, widespread 
charging network to support EV adoption, the 
government has introduced a directive outlin-
ing the regulatory framework for charging sta-
tions. 

• Public charging stations to be connected to 
the distribution grid: As per the directive, 
charging stations will be connected to the dis-
tribution grid and are subject to tariffs for buy-
ing electricity applicable to general business. 

• Market-based pricing: The directive mandates 
that EV charging prices be determined by mar-
ket forces, ensuring competitiveness and at-
tracting private-sector investment. 

 
Additional actions and measures to accelerate EV 
adoption: 

• Regulations on fuel-powered motorcycles: The 
government has begun restricting the use of 
fuel-powered motorcycles in Addis Ababa, 
pushing for an increased transition to electric 
alternatives. 

• Public procurement practices guide the pro-
curement of EVs rather than ICE vehicles, un-
less there is a concrete rationale to purchase 
the latter. 

• Plans are underway to establish charging sta-
tions every 50 to 120 kilometres along major 
highways to facilitate long-distance travel. 
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• Electric buses are being introduced into urban 
transport networks, with an initial fleet operat-
ing in Addis Ababa. 

Current situation 
The most recent data from 2022 shows a total of 
1.4 million vehicles in Ethiopia, whereof 290,000 
were automobiles (cars). The vast majority (95%) of 
the cars were registered in Addis Ababa. In 2013 
there were only 70,000 cars in the country, con-
firming a rapid growth in car imports over the last 
decade. See Figure 2.4 and Figure 2.5. 

The vehicle fleet in Addis Ababa has experienced 
steady expansion in recent years, growing by an 
average of 15-20,000 cars per year.  

In 2024 EV’s represented more than 60% of all new 
cars. In just one year, the total number of EVs in 
Addis Ababa has tripled, growing from 4,600 in 
early 2023 to 14,000 in early 2025.  

Projection of car fleet development 
Based on trends in the car fleet and new vehicle 
registrations from 2020 to 2024, it is projected that 
the total number of cars in Ethiopia will continue 
to grow, increasing from just over 320,000 in 2024 
to approximately 415,000 by 2030. 

A key trend in this development is the increase of 
EVs. While EVs represent a small fraction of the 
fleet in 2024, their numbers are expected to grow 
steadily, reaching 113,000 by 2030 – accounting for 
nearly 28% of the total fleet. This shift is driven by 
government incentives, declining battery costs, and 
increasing consumer interest in EVs. Meanwhile, 
the number of internal combustion engine (ICE) 
vehicles is expected to gradually decline as older 
models are retired. 

However, it is important to note that these projec-
tions are subject to uncertainty. The pace of EV 
adoption could be influenced by changes in gov-
ernment policy, shifts in global battery prices, im-
provements in charging infrastructure, and con-
sumer acceptance of EVs. If incentives are reduced 
or supply chain challenges emerge, EV adoption 
may progress more slowly than anticipated. 

Conversely, stronger policy measures, increased lo-
cal manufacturing, or technological advancements 
could accelerate the transition. 

Advantages and disadvantages of EVs 
The adoption of electric vehicles (EVs) in Ethiopia 
presents both significant opportunities and chal-
lenges. While the transition to EVs offers several 
economic, environmental, and social benefits, 
there are also obstacles that need to be addressed 
for successful implementation. Below is a summary 
of the key advantages and disadvantages of in-
creasing the number of EVs in Ethiopia. 

One of the most significant challenges in Ethiopia’s 
push for EV adoption is the high initial cost of elec-
tric vehicles. Although government incentives like 
tax exemptions help reduce some of the costs, EVs 
remain expensive compared to traditional internal 
combustion engine (ICE) vehicles (especially used 
ICE cars). The price of cars is often out of reach for 
many Ethiopians, particularly in lower-income seg-
ments, where affordability is a primary concern. 
This financial barrier can limit the pace of adoption 
unless further subsidies, financial support, or fi-
nancing options are introduced to make EVs more 
accessible. 

Key actions to further accelerate electric vehicle 
adoption 
To accelerate the adoption of electric vehicles (EVs) 
in Ethiopia, several strategic actions need to be pri-
oritized. While some initiatives are already under-
way, key areas remain to be addressed to ensure a 
successful transition to a sustainable and energy-
efficient transport sector. The following list outlines 
essential steps that should be taken to overcome 
existing challenges and scale up EV adoption 
across the country.  
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Figure 2.4: New registrations of automobiles (cars) in Addis Ababa from 2020-2024. 2024 
* Is estimated based on available data.  
Source: Addis Ababa Drivers and Vehicles Licensing & Control Authority. 
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Figure 2.5: The figure illustrates the projected development of Ethiopia's car fleet from 2024 to 2030, distinguishing be-
tween internal combustion engine (ICE) vehicles and electric vehicles (EVs). Source: Own calculations. 
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Advantages Disadvantages 

Lower variable costs 

Electricity is currently cheaper than gasoline, leading to signifi-

cant savings on operational expenses. By reducing the need for 

ICE cars, the importation of costly oil products will decrease, pos-

itively impacting Ethiopia's trade balance 

High upfront costs 

EVs typically have higher initial costs compared to conventional 

cars, which can be a barrier for many consumers. 

Higher energy efficiency 

EVs are three times more efficient than internal combustion en-

gine (ICE) cars 

Limited infrastructure 

Charging stations and EV maintenance facilities are currently un-

derdeveloped, which could hinder EV adoption, especially in rural 

areas. 

Use of hydro 

EVs can utilize the excellent renewable energy resources locally 

available in Ethiopia. As electricity for EVs are provided by clean 

hydro, introduction of more EVs will reduce greenhouse gas 

emissions and contribute to Ethiopia’s emission reduction targets 

Maintenance 

While EVs generally have fewer moving parts, specialized 

knowledge and infrastructure are needed for their maintenance, 

which may be lacking locally. 

Energy security 

By reducing reliance on imported oil, EVs can contribute to 

greater energy security for Ethiopia, making the country less vul-

nerable to global oil price fluctuations 

Battery disposal and recycling 

The environmental impact of battery disposal or recycling is a 

concern. Ethiopia will need to establish systems for safely recy-

cling EV batteries to avoid long-term ecological damage. 

Reduced air pollution and noise 

More EVs will improve the urban air quality and decrease noise 

levels in the big cities, contributing to improved life quality in cit-

ies 

Range limitations  

Although EVs are improving in range, they may still face limita-

tions in rural or remote areas where long distances between 

charging stations could cause "range anxiety" for drivers. 

 

Infrastructure and technology development 

• Develop public charging stations: Ensure wide-
spread availability of public charging stations 
across urban and suburban areas, with fast-
charging options at high-traffic locations and 
key routes. 

• Develop Time-of-Use (TOU) tariffs to incentiv-
ize night-time charging and balance grid load. 
See chapter 4 about tariffs. 

• Encourage local assembly and manufacturing: 
Promote the local production of EVs to reduce 
costs, create jobs, and stimulate innovation.  

• Provide incentives for home and shared charg-
ing stations: Offer incentives to businesses and 
homeowners to install charging stations, par-
ticularly in urban settings. Promote shared 
charging infrastructure for apartment buildings 
and office complexes to encourage wider ac-
cess. 

• Enhance the reliability of power supply: Provid-
ing a continuous and stable supply of electric-
ity will reduce the uncertainty associated with 
the limited driving range of EVs.  

• Establish authorized importers, suppliers, and 
workshops. 

Policy and market support 

• Ensure consistent government policies: De-
velop long-term, stable policies and incentives 
to maintain momentum for EV adoption. See 
(MoTL and MoI, 2025). 

• Electrify public transportation: Focus on electri-
fying public transport systems, particularly 
buses and taxis, to demonstrate the viability of 
EVs and reduce urban pollution. Provide incen-
tives for private transport operators to transi-
tion to electric fleets. 

• Foster a supportive business environment: En-
courage private sector investment in EV infra-
structure, including charging networks and ve-
hicle leasing programs. If EEU enters the 
charging market, it should be carefully regu-
lated so the market is still attractive for private 
investors. 

• Implement a monitoring framework: Track the 
progress of EV adoption rates, growth of 
charging infrastructure, and grid readiness with 
a comprehensive monitoring framework. Regu-
larly review and adjust policies based on tech-
nological advancements and evolving market 
conditions. 
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2.4 Biomass 
In Ethiopia, biomass is a critical source of energy, 
particularly in rural areas where access to modern 
energy sources is limited. Biomass constitutes 86% 
of the total final energy demand in Ethiopia and 
the demand is estimated to increase with 2.4% p.a. 
In general, biomass is a renewable and locally 
available energy source, making it a vital resource 
for rural and urban communities. Its accessibility 
reduces the need for energy imports, supporting 
energy security and local economic stability. Bio-
mass use also drives economic development by 
providing income and employment opportunities 
in rural areas where activities like charcoal produc-
tion and wood collection are common livelihoods. 
Additionally, biomass energy promotes waste utili-
zation, turning agricultural residues and animal 
dung into valuable resources. When managed sus-
tainably, biomass can be carbon-neutral, contrib-
uting to climate change mitigation by balancing 
the carbon cycle through the absorption and re-
lease of CO2. However, the use of biomass also 
poses significant challenges, particularly when 
used unsustainably. 

• Environmental Impact: Unsustainable biomass 
harvesting, especially of fuelwood and char-
coal, can lead to deforestation, soil erosion, 
and loss of biodiversity. This degradation re-
duces the land's ability to support diverse eco-
systems, leading to desertification and declin-
ing agricultural productivity. In Ethiopia, where 
many areas are already vulnerable to environ-
mental degradation, such impacts can exacer-
bate poverty and food insecurity. Deforestation 
is a critical environmental issue driven primar-
ily by agricultural expansion, fuelwood collec-
tion, illegal logging, and infrastructure devel-
opment. Over the past century, the forest cover 
in Ethiopia has decreased, exacerbating biodi-
versity loss, soil erosion, and water cycle dis-
ruption. The impacts extend to climate change, 
as deforestation releases significant amounts 
of carbon dioxide. Despite important efforts 
like the Green Legacy Initiative, which aims to 
restore forests through massive tree planting 

campaigns, challenges such as weak law en-
forcement, economic pressures, and climate 
vulnerability continue to hinder sustainable 
forest management. 

• Health Hazards: Traditional biomass use in 
poorly ventilated spaces produces harmful 
smoke and pollutants, leading to respiratory 
diseases, particularly among women and chil-
dren who spend more time near cooking areas. 
This is a significant public health challenge. 

• Energy Inefficiency: Traditional methods of bi-
omass use, such as open fires or rudimentary 
stoves, are inefficient, wasting a significant 
portion of the energy content. This inefficiency 
means that more biomass must be collected 
and burned to meet energy needs, leading to 
further environmental degradation and in-
creasing the labour burden, especially for 
women and children responsible for gathering 
fuelwood. 

• Carbon Emissions: While biomass can be car-
bon-neutral, inefficient burning or unsustaina-
ble harvesting can lead to net carbon emis-
sions. If forests are not replanted after 
harvesting, the CO2 released during biomass 
combustion adds to the atmospheric carbon 
load, contributing to climate change. The loss 
of forests also reduces the capacity to se-
quester carbon, accelerating global warming. 

• Opportunity Costs: Using biomass, especially 
for energy, can divert resources from other es-
sential uses, such as using animal dung as fer-
tilizer. This trade-off can reduce soil fertility 
and agricultural productivity, leading to lower 
crop yields and increased food insecurity. In 
Ethiopia, where soil health is vital for food se-
curity, the opportunity cost of using biomass 
for energy can have significant economic and 
social impacts, perpetuating cycles of poverty. 

The main types of biomasses used in Ethiopia in-
clude fuelwood, agricultural residues, animal dung, 
charcoal, forest residues and biogas. 

Data about biomass use is very uncertain. Four pi-
lot surveys have been conducted to improve data. 
Results from the survey of the four regions 
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(Sidama, Somali, Gambella and Dire Dawa) indicate 
that more than half of the households cook over 
an open fireplace, with only 22% of households us-
ing a manufactured stove, and  4% using electric-
ity. Of the households that use a biomass stove, 
64% have poor ventilation. Cooking is often carried 
out indoors with no exhaust system in the cooking 
space.  

The average consumption of biomass is in the na-
tional statistics estimated to be 4 kg/household 
per day – and the four pilot studies support this 
estimation. 

Biofuels 
The term biofuel refers to liquid and gaseous fuels 
produced from biomass. Biofuels are commonly di-
vided into first, second and third generation, but 
the same fuel can be classified differently depend-
ing on technology maturity. Emission balances or 
feedstock is used to guide the distinction. Bioetha-
nol and biodiesel are the most produced biofuels, 
and are currently derived mainly from food crops 
such as maize, soya and sugarcane. Biofuels de-
rived from food crops are known as first-genera-
tion biofuels. Second-generation biofuels include 
lignocellulose digestion, fast pyrolysis, and gasifi-
cation technologies. These technologies suggest 
that a wide range of fast-growing, non-agricultural 
crops (or crop residues), including grass, algae or 
fast-growing trees, can be viable feedstock for liq-
uid biofuels. 

Ethiopia is one of the countries in Africa with the 
highest biofuel potential, and the government has 
proposed that about 23 million hectares of ‘mar-
ginal’ land be converted for biofuel feedstock pro-
duction, mainly Jatropha Curcas.  

Biogas 
Biogas is produced through the anaerobic diges-
tion of organic materials such as animal manure, 
crop residues, human waste, and municipal solid 
waste. This process generates methane-rich gas, 
which can be used for cooking, lighting, and elec-
tricity generation. The residual material, known as 
digestate, serves as a valuable organic fertilizer, 

enhancing soil fertility and agricultural productiv-
ity. 

In Ethiopia, the potential for biogas production is 
immense due to the country’s large livestock pop-
ulation, and substantial agricultural output. The es-
timated 65 million cattle, 40 million sheep, 50 mil-
lion goats, and significant poultry numbers 
generate vast quantities of manure daily, which can 
be converted into biogas. Additionally, crop resi-
dues from staple crops like maize, teff, wheat, and 
barley contribute further to the biogas feedstock, 
while human and municipal waste from an increas-
ingly urbanized population adds another layer of 
potential. 

The combined biogas production potential from 
livestock manure, crop residues, human waste, and 
municipal solid waste in Ethiopia is substantial. 
Based on available data: 

• Livestock Manure: The biogas potential from 
livestock manure alone is estimated to be 650 
PJ of energy. 

• Crop Residues: Crop residues (maize, sorghum, 
teff) could contribute an additional 200 PJ of 
energy. 

• Human Waste: Human waste offers a potential 
of 21 PJ of energy. 

• Municipal Solid Waste: Municipal waste could 
generate around 10 PJ of energy. 

The total biogas potential of 880 PJ is close to 50% 
of the total biomass consumption in 2022.  

Despite this significant potential, current biogas 
production in Ethiopia remains relatively modest. 
Biogas production is primarily focused on small-
scale household digesters. It is reported there are 
currently 46,000 biogas digesters. The biogas sec-
tor is largely driven by government and non-gov-
ernmental organizations promoting biogas as a 
clean cooking alternative. 

Current estimates suggest that only a fraction of 
the total potential is being utilized, with less than 
1% of the potential biogas being produced annu-
ally. This indicates that there is a vast untapped 
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resource that, if fully harnessed, could play a cru-
cial role in meeting Ethiopia's energy needs and 
supporting sustainable development goals. 

Biodiesel 
Biodiesel is a synthetic diesel-like fuel produced 
from vegetable oils, animal fats or recycled cook-
ing grease. Biodiesel is produced through a pro-
cess of transesterification from oils or fats and can 
be used in almost any diesel engine or mixed with 
conventional petroleum diesel. Pure vegetable oil 
can also be used in specially modified diesel en-
gines. Biodiesel can be used directly as fuel, which 
requires some engine modification, or blended 
with diesel and used in diesel engines with few or 
no modifications. Biodiesel can be used as an addi-
tive to reduce vehicle emissions or in its pure form 
as a renewable alternative fuel for diesel engines. 
These materials contain triglycerides and other 
components depending on type. Some of the 
feedstocks used for biodiesel production are 
jatropha, castor, palm oil, coconut oil, canola oil, 
corn oil, and cottonseed oil, flex oil, soy oil, peanut 
oil, sunflower oil, rapeseed oil and algae. 

Ethiopia also plans to reduce imported diesel 
through blending with biodiesel for vehicle fuel 
consumption. Its biofuel strategy has stipulated 
that biodiesel development should take place ex-
clusively through the private sector, unlike its bio-
ethanol investments. Despite the ambitious gov-
ernment strategy and the potential economic, 
environmental, and social benefits of biodiesel, the 
development of biodiesel in Ethiopia remains lim-
ited. The major reasons for the failure of the pri-
vate sector to invest in biodiesel are the low feasi-
bility of large-scale biodiesel projects, excessively 
high initial investment costs in marginal areas, low 
yields, lack of support from the local community, 
and a significant reduction of the incentives pro-
vided to motivate investment in biodiesel.  

Ethanol 
Ethanol is a clean indigenous energy source that in 
Ethiopia is produced as a by-product of sugar pro-
duction. Today Ethiopia produces roughly 400,000 
tonnes sugar annually and 21 million litres ethanol. 

Future expansion of sugar production could lead 
to additionally ethanol availability. Production has 
previously been used for blending into gasoline, 
but is now only used for industrial purposes, in-
cluding beverage production for alcoholic drinks, 
pharmaceuticals as a solvent and disinfectant, cos-
metics for products like perfumes and lotions, and 
as solvent in paint thinners and cleaning agents.  

When blended with gasoline ethanol can create 
various fuel mixtures, such as E10 (10% ethanol, 
90% gasoline), E15 (15% ethanol, 85% gasoline), 
and E85 (85% ethanol, 15% gasoline). These blends 
help reduce emissions, because ethanol burns 
cleaner than gasoline and has a higher-octane rat-
ing, which can enhance engine performance. Etha-
nol can support energy security by decreasing de-
pendence on imported oil and boosting the 
agricultural economy. Most modern engines can 
use E10 without modifications, while higher etha-
nol blends require specialized vehicles. Overall, 
blending ethanol with gasoline offers significant 
environmental and economic benefits, contributing 
to a more sustainable fuel system. 

In 2014/15, where most ethanol was blended in 
gasoline (12 million litres), it corresponded to a 
blend-in percentage of 3%. Today (2022) gasoline 
consumption has risen to 1.000 million litres annu-
ally. If all the available ethanol is blended in gaso-
line, the blend-in potential is 2,1%, reducing the 
gasoline imports by approximately 13 million USD.  

2.5 Natural gas 
Significant potentials of oil and natural gas are 
found in the Ogaden Basin, especially Calub and 
Hilala fields. Ethiopia has proven reserves of natu-
ral gas of at least 2,800 PJ (2.6 trillion cubic feet). 
According to Ministry of Mines, this reserve is esti-
mated to be enough to be used for fertilizer, 
power generation and different petroleum prod-
ucts for more than 50 years. Currently these poten-
tials are not further investigated.  

A project consisting of extracting natural gas and 
connecting the field in Ogaden with a 767 km long 
gas pipeline to Djibouti has been cancelled (in 
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2022). In the project, the natural gas production 
was planned to be 460 PJ/year (25% of the current 
total final energy demand).  

The Ministry of Mines is now exploring a new pro-
ject with a focus on domestic use, e.g. production 
of fertilizer. The ministry also expresses interest in 
working with Ethiopian Electric power (EEP) to inte-
grate natural gas into electricity generation. Power 
production from natural gas may be used to bal-
ance the power system in dry years. In a dry year 
the Ethiopian hydro plants get 20-25% less water 
than in a normal year. It may be a challenge to 

accommodate such a variable demand in a future 
natural gas project.  

Ethiopia is dependent on imported petroleum 
products with current costs in excess of $4 billion 
annually. As a result, the government of Ethiopia is 
in the process of implementing a strategy for de-
veloping, processing and using the country’s natu-
ral resources to offset imports. The policy will focus 
on natural gas exploration and prioritize develop-
ment of the sector to open the area for companies 
and to encourage investments.  

 

Natural gas reserves   Trillion cubic feet  
(TCF) 

Energy equivalent 
(PJ) 

Proven 2.6  2,800  

Probable 1.9  2,000  

Possible 2.3  2,400  

Accumulated 6.9  7,200  

Table 2.2: Natural gas reserves as of June 30, 2024. Source: Ministry of Mines (MoM). 
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3. Security of Supply
In recent years, Ethiopia's power system has faced 
increasing challenges in maintaining a stable elec-
tricity supply. Frequent power interruptions have 
several negative consequences, such as: 

• Disruptions in production and delays. 
• Limited benefits for end-users who rely on a 

stable electricity supply. 
• Increased reliance on alternative resources like 

biomass during outages. 
• Investment in costly backup generators by 

some end-users. 
• Revenue loss for the Ethiopian Electric Utility 

(EEU) and Ethiopian Electric Power (EEP) due to 
unfulfilled supply. 

Ethiopia’s transmission grid, managed by EEP, op-
erates at multiple voltage levels: 500 kV HVDC, 500 
kV, 400 kV, 230 kV, and 132 kV, with a total route 
length of 20,634 km. Ethiopia’s transmission 

system is interconnected with neighbouring coun-
tries including Djibouti, Sudan, and Kenya. 

On the distribution side, EEU operates at 66 kV, 45 
kV, 33 kV, and 15 kV.  

3.1 Introduction to security of supply 

Security of supply refers to the degree to which 
electricity is reliably available to end-users. It en-
compasses two key features: 

Adequacy: This is the ability of the generation and 
grid infrastructure to meet the electricity demand. 
In Ethiopia, as in other countries relying heavily on 
hydroelectric power, the occurrence of dry years 
can challenge adequacy. With a growth rate of ap-
proximately 10% per year, Ethiopia must double its 
generation and grid capacity every seven years to 
meet demand. 

Select this and double click on an image in the library 
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Security: This refers to the system’s resilience in 
the face of sudden failures. Many blackouts are 
caused by cascading failures - one issue (e.g., a 
tripped transmission line) can overload another 
line, causing it to trip as well. Without efficient pro-
tection systems, such cascading failures can lead to 
widespread blackouts. A key operational rule is the 
N-1 principle, which ensures the grid can continue 
operating even after the failure of any single com-
ponent. However, parts of the Ethiopian transmis-
sion grid lack sufficient redundancy to operate ac-
cording to this rule. 

Maintaining transmission grid stability involves: 

Energy Balance: In a synchronous system, electric-
ity generation and demand must always be bal-
anced. Ethiopia is synchronously connected to Dji-
bouti and Sudan. If demand exceeds supply, the 
grid frequency drops. Automatic reserves monitor 
the frequency and correct any deviations. The 
standard grid frequency is 50 Hz, with acceptable 
deviations of +/- 0.5 Hz. Frequency is a global fea-
ture in the synchronous system. 

Voltage Control: Voltage levels must be kept 
within acceptable limits to prevent system disrup-
tions. Over-voltage can trigger protection systems, 
resulting in disconnecting of transmission lines. 
Voltage is a local feature dependent on the power 
flow, load conditions, and grid topology. 

Operate the system in a N-1 safe mode 
EEP has identified several key N-1 elements in the 
transmission grid, including important lines like 
Koka-Gelan (230 kV) and Sululta-Markose (400 kV), 
as well as transformers like the Bahir Dar 400/230 
kV transformer. 

Ethiopia is a relatively small synchronous system 
(18 TWh) which makes balancing supply and de-
mand more difficult. Even with interconnections to 
Sudan and Djibouti, total system demand remains 
under 50 TWh, which is small compared to larger 
systems, such as continental Europe’s, which is 
3,000 TWh. In larger systems, the impact of a single 
failure (N-1 incident) is less significant, and the 

need for reserves is proportionally smaller, provid-
ing more system robustness. 

Ethiopia is connected to Kenya with a DC line. Cur-
rently this line is used for export, but it is under in-
vestigation if and  how the line could also be used 
for short term balancing (ancillary service, primary 
reserves).  

Statistics on power interruptions 
EEU statistics from users with a smart meter show 
39 interruptions per month, with an overall dura-
tion of 21 hours (3%). Households, which are typi-
cally connected to the low-voltage distribution 
grid, experience more frequent interruptions than 
industrial users.  

The data from EEU’s smart meters for industrial 
customers shows significant variation, with inter-
ruptions more frequently in the wet season.  

There have been four major blackouts in recent 
years: November 2020, April 2021, March 2024 and 
December 2024. The blackouts lasted 2-3 hours. 
The 2020 blackout caused by a failure in Sudan 
and the 2021 event linked to a test in the Sodo II 
converter station. The December 2024 outage was 
caused by heavy winds and falling trees impacting 
the Dedisa line. The cause of the March 2024 
blackout is unknown. The black-outs illustrate that 
the Ethiopian system is still not N-1 robust. A N-1 
robust system can absorb any large, single error 
without losing customers. 

Interruptions often result from earth faults, short 
circuits, and overcurrent, which are exacerbated by 
environmental, infrastructural, and operational 
challenges. During the rainy season, high humidity 
and moisture degrade insulation, increasing the 
likelihood of leakage currents and faults. 

3.2 Actions to improve the security of 
supply 

Transmission side improvements: 
• Grid expansion and redundancy: Expanding 

Ethiopia's transmission grid and reinforcing ex-
isting lines will help Ethiopia better cope with 
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rising demand and prevent widespread out-
ages. Building new transmission lines and in-
terconnecting with neighbouring countries, 
such as Kenya, Sudan, and Djibouti, will pro-
vide greater flexibility and backup during sup-
ply disruptions. This interconnected system en-
hances system stability and can offer backup 
during emergencies. 

• Advanced protection systems: Upgrading pro-
tection systems using high-speed relays, digi-
tal fault recorders, and automated protection 
schemes will minimize the impact of faults. 
These systems will quickly isolate problems, re-
ducing the risk of cascading failures and large-
scale outages. Real-time fault detection and 
predictive maintenance capabilities will also 
enhance grid stability. 

• High-voltage direct current (HVDC) systems: 
Investing in HVDC transmission systems will 
improve the efficiency of long-distance power 
transmission and offer greater control over 
power flows. HVDC will reduce transmission 
losses, stabilize voltage, and enhance the inte-
gration of renewable energy sources, providing 
grid resilience in case of failures. 

Distribution side improvements: 
• Smart grid and digitalization: The adoption of 

smart grid technologies, including smart me-
ters and real-time monitoring systems, will en-
able more efficient, reliable, and flexible elec-
tricity delivery. Smart meters will allow 
operators to track consumption, improve bill-
ing accuracy, and adjust supply based on real-
time data. Furthermore, consumers will benefit 
from dynamic pricing and better control over 
their energy use. 

• Automated reconfiguration and fault detec-
tion: Automating the distribution network with 
real-time fault detection and reconfiguration 
systems will ensure a quick restoration of ser-
vice after outages. When a fault occurs, auto-
mated systems can reroute power to unaf-
fected areas, minimizing downtime and 
preventing cascading failures. 

• A more flexible distribution network, such as a 
mesh or ring configuration, would improve 
system resilience by offering multiple power 
paths and reducing reliance on a single route.  

• Demand response programs: Incorporating de-
mand response technologies on the distribu-
tion side will allow consumers to adjust their 
electricity usage during peak demand periods. 
Through dynamic pricing or incentives, EEU 
could better manage electricity consumption, 
alleviating pressure on the grid during critical 
times. 

• Data-driven decision making: The collection 
and analysis of consumption and operational 
data will allow grid operators to predict de-
mand more accurately, optimize grid perfor-
mance, and improve asset management. Data 
analytics and machine learning will enable pre-
dictive maintenance. 

• Rehabilitation of existing networks: Infrastruc-
ture development projects, such as the Corri-
dor Project, provide excellent opportunities to 
rehabilitate the current grid. These projects 
leverage synergies between infrastructure de-
velopments and improvements in the distribu-
tion grid, enhancing reliability, increasing ca-
pacity, reducing losses, and extending access 
to electricity. 
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4. Electricity tariffs
Electricity tariffs play an integral role in shaping the 
energy landscape as they directly affect social eq-
uity, the attractiveness of the energy sector for pri-
vate investment, the financial health of utilities, 
user behaviour towards energy saving, and the 
adoption of alternative energy sources. 

Although tariff regulations mandate cost-reflective 
pricing, electricity tariffs have historically remained 
low due to infrequent adjustments and affordabil-
ity concerns. Additionally, the impact of the 2018 
tariff increases has been significantly eroded by 
persistent inflation in recent years. As a result, utili-
ties have experienced severe financial strain, limit-
ing their ability to mobilize sufficient funds for in-
frastructure expansion and service improvements. 
To address this challenge, the latest tariff reform 
increased tariff rates approximately fourfold over a 
four-year period starting in September 2024.  

Despite this substantial increase, tariffs may still fall 
short of full cost reflectivity, especially given 

persistently high inflation, pointing at the need for 
potential further adjustments. 

Also from September 2014, 15% VAT has been ap-
plied for households with a demand over 200 
kWh/month. 

4.1 Tariff setting and structure  

Updating tariffs begins with utilities conducting a 
tariff study, which serves as the foundation for pro-
posed tariff adjustments. The findings are then re-
viewed by the Petroleum and Energy Authority 
(PEA), which provides recommendations for ap-
proval by the Council of Ministers. Once approved, 
the revised tariffs are implemented by the utilities. 
Additionally, tariffs for certain demand categories - 
such as those under Power Purchase Agreements 
(PPAs) - are established through contractual agree-
ments. According to the Tariff Guidelines, electric-
ity tariffs must cover the prudently incurred costs 
of supplying electricity to end users while also 
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considering affordability and other public develop-
ment objectives. 

Tariffs are structured based on consumer type and 
usage level. Residential tariffs follow a tiered sys-
tem, where rates increase with higher consump-
tion. The current seven-tier residential tariff struc-
ture starts with the lowest rate for basic 
consumption (up to 50 kWh per month) and pro-
gressively increases, reaching the highest rate for 
usage exceeding 500 kWh per month. The lower 
tariff rates for basic consumption help ensure af-
fordability for low-income households.   

As per the Tariff Guidelines, electricity tariffs shall 
be adjusted every fourth year to reflect changing 
economic circumstances. Since 2006, tariffs have 
only been adjusted twice. The first adjustment, 
taken into effect in 2018, involved gradual tariff in-
creases particularly for commercial users and resi-
dential customers with higher consumption bands. 
In nominal terms, the average tariff for residential 
customers doubled over the four-year period, with 
customers within lower consumption bands experi-
encing relatively lower increases. For industrial cus-
tomers, the average tariff increment was 88%. 
However, despite the nominal increase in tariffs, 
the real impact of the tariff adjustment was rela-
tively limited due to the high inflation.  

The 2024 tariff reform introduced a gradual in-
crease in tariff rates over the next four years. The 
gradual increment is intended to make the adjust-
ment more manageable for households already 
burdened by the rising cost of living. The adjust-
ment aims to better reflect the true cost of electric-
ity supply and enhance the financial sustainability 
of the utilities. The revised tariffs, taken into effect 
in September 2024, involve an average 10% in-
crease in tariff rates on a quarterly basis. In addi-
tion to the tariff adjustment, VAT was recently in-
troduced on electricity prices, thereby increasing 
the final tariff payable by end-users. 

General business rates are projected to rise from 
approximately 2.12 ETB/kWh to nearly 10 ETB/kWh 
by the end of the reform period. 

• Household tariffs: See Figure 4.1. 
• Service and commercial sectors: These sectors 

will see moderate increases in their tariffs. Ser-
vice sector tariffs will be increased from 2.11 
ETB/kWh in 2024 to 9.8 ETB/kWh by 2028. 

• Higher tariffs have been introduced for high-
voltage industries, which are the largest con-
sumers of electricity. The tariff for high-voltage 
industries will be increased from 1.36 ETB/kWh 
in 2024 to 2.80 ETB/kWh by 2028. 
 

The tariff adjustment plan includes several key ele-
ments that will assure a gradual transition to cost-
reflective electricity pricing: 

• Quarterly tariff increases: Over the next four 
years, electricity prices will rise steadily towards 
a cost recovery level. The target is to achieve 
full cost recovery by 2028, with most end-user 
categories facing a tariff increment of approxi-
mately 10% per quarter. 

• Time-of-Use (ToU) tariffs: There are plans to ex-
pand the use of smart meters and pilot projects 
for time-based electricity pricing. Full imple-
mentation of time-of-use tariffs, which vary 
based on the time of day, is expected to be in-
troduced by 2026 for large industries and com-
mercial users. 

• Review of PPAs and export tariffs: Tariffs for 
large industries and export agreements will be 
periodically reviewed to ensure competitive-
ness, especially as Ethiopia looks to strengthen 
its role as an electricity exporter in East Africa. 
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4.2 Challenges and implementation 
considerations 

While these reforms are well-structured, there are 
potential challenges that could arise during imple-
mentation. Resistance from certain sectors, particu-
larly those facing significant tariff hikes, may lead 
to pushback or calls for slower increases. Moreover, 
the complexities of phasing out broad subsidies 
and replacing them with targeted ones could com-
plicate the reform process, especially if the transi-
tion is not well-managed. It will also be crucial to 
ensure that the implementation is transparent and 
that stakeholders are kept informed to minimize 
public dissatisfaction.  

There could be concerns about the affordability of 
electricity for vulnerable populations amidst rising 
living costs and inflation. Therefore, a strong com-
munication strategy and the careful management 
of targeted subsidies will be key to maintaining 
public support for the reforms.  

These tariff adjustments are expected to bring sig-
nificant long-term benefits to Ethiopia's electricity 
sector: 

• Financial sustainability: The introduction of 
cost-reflective tariffs will help stabilize the fi-
nances of EEP and EEU, providing a stable rev-
enue stream for infrastructure expansion and 
maintenance. 

• Improved service quality: With more adequate 
funding, the quality of electricity service is ex-
pected to improve, reducing the frequency of 
power outages and enabling a more reliable 
supply. 

• Encourage private investment: The new tariff 
structure will make Ethiopia more attractive to 
private investors in on-site generation, e.g. by 
solar power. 

• Index-linking tariffs to exchange rate and the 
general price level: The high inflation may re-
quire tariff setting mechanisms that allow ap-
propriate updates vis-à-vis the general price 
level and exchange rate. Such a mechanism is 
in line with the tariff guidelines and can be 
linked to or combined with the four-year tariff 
adjustment plan. 

Hydropower costs range from 3-5 cents per kWh, 
and wind and solar costs are between 5-7 cents 
per kWh. These cost structures align with Ethiopia's 

 

Figure 4.1: End-of-year household tariffs based on monthly consumption 

 

 

 
 

0

2

4

6

8

10

Pre-reform 2024 2025 2026 2027 2028

E
T

B
/k

W
h

End-of-year household tariffs based on monthly consumption

0 - 50 kWh/Month 51 - 100 kWh/Month 100 - 200 kWh/Month 200 - 300 kWh/Month

300 - 400 kWh/Month 400 - 500 kWh/Month Above 500 kWh/Month



 

          Ethiopian Energy Outlook 2025 32 

export tariffs to Kenya, which are priced at USD 6.5 
cents per kWh. 

Currently, there are practically no roof-top solar PV 
systems in Ethiopia. With the planned increase in 
the tariff, many households and businesses may 
find it attractive with small individual solar PV sys-
tems. Individual solar PV systems will often send 
power back to the grid, e.g. during mid-day, where 
generation is high, and demand may be low. EEU 
should prepare for this, e.g. preparing grid codes 
for such systems and prepare meter requirements 
for bi-directional power exchange. Just paying for 
the net-demand (demand minus export) may be 
too attractive, as it represents a use of the grid as a 
free battery.  

While recent tariff adjustments will move tariffs to-
ward cost recovery, part of the proposed increment 
is likely to be eroded by the high inflation rate and 
the decline in the value of local currency. This can 
be mitigated by implementing an automatic tariff 
setting mechanism that allows appropriate updates 

vis-à-vis the general price level and currency ex-
change rate. This will ensure that the real value of 
proposed tariffs remains at the desired level irre-
spective of fluctuations in the general price level 
and currency value. 

Timely implementation of tariff adjustments in ac-
cordance with the guidelines is crucial to reducing 
the financial strain on utilities, ensuring cost recov-
ery, and maintaining the long-term sustainability 
of the electricity sector. 

Consideration should be given to ensuring that 
tariff changes do not slow down the pace of elec-
trification. Additionally, affordability concerns will 
have to be addressed, particularly regarding po-
tentially higher, market-based tariffs for off-grid 
systems, to ensure that electricity remains accessi-
ble to all households, especially low-income and 
rural communities. 

 

 

Figure 4.2: Historic and future average household tariff (across all tiers) in 2025-prices (inflation adjusted) and nominal values. 
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5. Utility Restructuring
With the Home Grown Economic Reform Agenda: 
The Power Sector Reform, four taskforces has been 
established: 

• Financial Viability 
• Energy Security 
• Operational Performance and Structural Re-

forms 
• Energy Access 

 
The aim of the taskforces is to address the chal-
lenges faced by conventional power systems and 
to investigate and formulate a spectrum of solu-
tions.  

The focus of this chapter is to further the perspec-
tives of the organisation of the power sector in 
Ethiopia.  

5.1 Current organisation 

In 2013, Ethiopian Electric Utility, EEU, and Ethio-
pian Electric Power, EEP, were created out of for-
mer vertical integrated utility, EPPCo. EEU manages 
distribution and is a main implementer of the elec-
trification of Ethiopia, whereas EEP owns and oper-
ates all generation (hydro and wind power) as well 
as the transmission grid. Grids of 66 kV and below 
is EEU, above is EEP. Trans border connections to 
Sudan, Djibouti and Kenya are also operated by 
EEP. Both institutions are state owned, and act as 
regulated monopolies. 

In the future, when new generation, organised as 
independent power producers, IPP, starts produc-
ing, EEP will act as a single wholesale buyer. 

While the grids (transmission and distribution) can 
be considered natural monopolies (you will have 
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two competing grids) other parts of the power sec-
tor do not share that nature, as different genera-
tors can compete over delivering power. This is the 
case both in a planned system (as the current Ethi-
opian) as well as in more market-based systems. 

When Eastern African Power Pool, EAPP, becomes 
operational, competition will gradually be intro-
duced into the Ethiopian system. 

5.2 Independent Power Producers, IPP 

The Government’s plan is that most new genera-
tion should be IPP. The use of IPP’s can activate 
private capital and may also introduce competi-
tion. 

Currently, auctions are planned for two solar PV 
sites: Gad and Weransso. The auctions will deter-
mine who will require the cheapest Power Pur-
chase Agreement (PPA), and the constructed plants 
will be privately owned and will sell the electricity 
to EEP. 

Additionally, two IPP auctions are planned for wind 
power (Aysha and Debre Birhan). 

The planned setup will give the IPP’s a fixed pay-
ment for multiple years. It can be noted that when 
a power market is developed, a different setup can 
be used: The IPP can sell the power to the market 
and can compete over who can accept the lowest 
mark-up on top of the market price. Eastern Afri-
can Power Pool, EAPP, is expected to start operat-
ing in 2025, however it is unknown when a com-
petitive market price will be achieved. Until such a 
time, EAPP will be a possibility alongside existing 
systems, and the liquidity of the market may re-
main low – as seen in the Southern African Power 
Pool, SAPP. 

A set-up with a mark-up on top of the market price 
will give the investor more risk and remove some 
risk for the EEP/the government. 

5.3 Development of TSO 

A transmission system operator, TSO, owns the 
transmission system and is responsible for the 

system operation (control room) and may also be 
responsible for the development of grid codes and 
market rules. 

Today, EEP is both a generator and a TSO. With a 
significant share of IPP generators, this may not be 
the best way to organize the system operation. 
When the TSO needs to curtail generation, e.g. due 
to grid constrains, doubt can arise whether this is 
done in a neutral way.  

In the European Union, EU, the internal market di-
rective requires that competition is free and fair for 
all countries. A member state is not allowed to fa-
vour own producers. The result is that generators 
from all member states compete in the day-ahead 
market – and national generators do not have 
precedence in the market. In Europe, this has been 
a main driver for high liquidity and strong compe-
tition. The African Union, AU, are promoting a sim-
ilar single market, however the timeline for imple-
mentation in the power sector is unknown. 

5.4 A more focused DSO 

EEU is the Distribution System Operator. Key func-
tions are billing customers, operating the distribu-
tion grid and developing and maintaining the dis-
tribution grid. 

Currently, EEU has also been given the responsibil-
ity of developing 100 micro grids. This task is not a 
key DSO activity, and it could be considered to 
place this task in a dedicated organisation.  

Operation of EV charging stations could be handed 
to the private sector, buthaving both private actors 
and the DSO in the market may undermine the pri-
vate sector. 

In Kenya a rural electrification agency exists. They 
are responsible for expanding the grid and con-
necting new customers. After connecting custom-
ers, the grid is handed over to the DSO. This set-up 
give transparency about the funding needed for 
electrification. A similar transparency may be 
achieved by clearly separating the funds used for 
electrification. 
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6. Power Sector 
This chapter analyses which type of generation 
should be invested in and examines the prospects 
for power exports. The analyses are based on de-
tailed modelling of the power system in Ethiopia 
and 13 neighbouring countries.  

A separate report documents the assumption and 
the detailed results. 

6.1 Introduction to Ethiopia’s power 

The Ethiopian power sector is developing rapidly. 
In the coming years, more households will be con-
nected to the national grid and the productive use 
of electricity will increase in agriculture and indus-
try. New demand types will develop e.g. related to 
EVs and data centres. The power sector must 
therefore serve increasing domestic demands go-
ing forward, while ensuring security of supply and 

observing strategic goals regarding regional trade 
of electricity.  

The current generation capacity (as of March 2024) 
is 4.3 GW, comprising 3.9 GW hydropower and 0.4 
GW wind power.  An additional 6.4 GW is under 
construction and is planned to be fully available by 
2027, bringing the capacity to 10.7 GW.  

Currently, cross-border interconnections from Ethi-
opia extend to Sudan (200 MW), Djibouti (150 
MW), and Kenya (400 MW) with a total capacity of 
750 MW. As the available capacity for Kenya in-
creases to 1,200 MW, the total capacity will in-
crease to 1,550 MW.  

Targets for the sector are to diversify the electricity 
mix, to comprise at least 25% non-hydro RE 
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generation2 by 2030, and to strengthen regional 
co-operation for cross-border energy export. 

This chapter investigates the least-cost develop-
ment of Ethiopian power system under different 
policy, economic development, and trade scenar-
ios. 13 nearby countries in east Africa (Figure 6.1) 
are included to analyse prospective social welfare 
gains, which cross-border trading could bring 
about in Ethiopia and the region. The analysis has 
been carried out in Balmorel, a detailed techno-
economic model which utilises linear programming 
to determine (optimise) least-cost investments in 
power generation and interconnector capacity 
(Ethiopian Energy Outlook 2022).  

 

2 The goal can be understood as 25% domestic demand or 25% of generation (do-
mestic demand plus export). In the model analyses the first definition is used. 

6.2 Scenario definition 
Scenario analysis is conducted to gain insight into 
the Ethiopian power system – and the potential 
costs and benefits of the alternative futures until 
2040. Each interest area is developed as a theme 
for scenario study, namely - the policies, economic 
development, and trade. 

The Reference scenario is the least cost scenario 
with no policy restrictions and is developed as a 
baseline for all other scenarios. The assumptions 
for the Reference scenario represent the most 
likely projections and expectations.  

 

 

Figure 6.1: Model Area. 
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For each of the themes, critical factors and uncer-
tainties which could influence the future are identi-
fied to develop scenarios. The driving factors for 
the scenarios are related to Ethiopian national poli-
cies on the power sector, focusing on diversifica-
tion of resources and export, demand growth, gen-
eration and transmission expansion, and costs of 
financing.  

6.3 Key findings and insights 

This section focuses on the results from the refer-
ence scenario, and the conclusions across the 
themes. Scenarios are indicated in Figure 6.2. 

Capacity development in the Reference scenario 
The focus of this section is on which additional 
generation is relevant – on top of the existing and 
under-construction capacity. 

Least-cost expansion of power generation capacity 
in Ethiopia results in investment in hydro, solar, 
and wind power, as can be seen in Figure 6.3. 
Large-scale hydropower investment occurs in the 

medium term (3,198 MW by 2034). 2030 is consid-
ered the first year in which large-scale hydropower 
plants can be made operational, due to relatively 
prolonged construction periods compared to other 
technologies. 

In the intervening period until 2030, the staged 
commissioning of the Grand Ethiopian Renaissance 
Dam (GERD) will be the main source of increasing 
generation capacity, supplemented by small en-
dogenous investments in both wind power (60 
MW) and rehabilitation of capacity at existing hy-
dro plants.  

Investment in the aforementioned large scale hy-
dro plants, comprising Beko Abo (935 MW), Genji 
(214 MW), Geba 2 (157 MW) and Upper Mandaya 
(1700 MW) is the main driver of capacity expan-
sion, and consequent net electricity export from 
Ethiopia, in the medium term. It is highly recom-
mended to give the feasibility studies for the 
plants an update and secure that they are bankable 
– including high quality social and environmental 

 

Figure 6.2: Power outlook themes and corresponding scenario. 
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studies. Only well-documented projects can expect 
to be financed by international institutions. 

In the longer term, once the most attractive hydro 
sites have been exploited, and due to continued 
solar power cost reductions, investments in solar 
power will dominate new capacity. The share of so-
lar in electricity generation reaches 17% in 2040.  

International trade in the Reference scenario 
Ethiopia’s net electricity exports until 2036 will pri-
marily be driven by large-scale hydropower invest-
ments. However, net import of electricity is ex-
pected from 2038, as the pace of demand growth 
in Ethiopia exceeds that of supply, in the least-cost 
development. See Figure 6.4. Trade agreements 
should therefore facilitate reduced net export from 
Ethiopia over time. Kenya is consistently Ethiopia’s 
leading trade partner.  

To enable optimal trade, ensuring the Kenya–Ethi-
opia (KY-ET) interconnector operates at full capac-
ity (1200 MW) by 2030 should be a priority. No ex-
pansion is planned for the existing interconnector 
capacities with Djibouti (150 MW), Kenya (1,200 
MW), or Sudan (200 MW). However, new intercon-
nections are planned with Eritrea (42 MW), Somalia 
(51 MW), Somaliland (7 MW), and Yemen (240 
MW), further enhancing Ethiopia’s capacity to bal-
ance power generation and supply within the re-
gion.  

Conclusion and recommendations 
The early deployment of large-scale hydropower at 
multiple sites in Ethiopia should be prioritised. In-
vestments in hydropower serve as the key driver of 
electricity exports in the medium term, thereby 
providing a source of foreign currency.  

Revenues generated from export can subsequently 
be reinvested in Ethiopia, e.g. to support further 

 

 

Figure 6.3: Ethiopia new capacity investment in Reference scenario. 
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electrification, thus stimulating demand growth 
and reducing the country’s reliance on exports 
over time. Growth of demands from other, non-
convention sources, e.g. adoption of electric vehi-
cles (EVs), reduces the risk of curtailed electricity. 

In the longer term, declining costs make solar pho-
tovoltaic (PV) technology increasingly competitive 
with the best Ethiopian hydropower sites. By 2040, 
solar energy is projected to account for 17% of the 
electricity generation mix, which remains below the 
diversification target. This is considerably lower 
and later than the diversification target of 25% by 
2030. Flexible operation of hydropower plants 
should be considered the main enabler of in-
creased solar power penetration. Further, co-loca-
tion of solar power at existing hydropower plant 
sites could significantly reduce the grid infrastruc-
ture investments required to enable solar power 
integration. 

Electricity trade is an important aspect of strategic 
development of the sector, while strengthening the 
overall profitability of the electricity sector. Trading 
power with neighbouring countries lowers total 
system costs and generates foreign currency reve-
nue, but it also increases exposure to external mar-
kets/foreign actors. However, fixed export strate-
gies, while supporting energy security, imposes 
additional system costs and increases reliance on 
foreign markets. To maximize cross-border syner-
gies between renewable resources, flexible inter-
connector operations should be prioritized.  

Electricity trade should be based upon marginal-
cost pricing, through dynamic and cost-reflective 
tariffs. This ensures fair pricing for trade partners 
while promoting efficient electricity distribution. 
Moreover, maximizing the utilization of renewable 
resources through electricity trade is essential for 
reducing regional emissions. If trade is restricted, 

 

 

Figure 6.4: Net export in (TWh) in the Reference Scenario. 
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regional emissions may increase due to a contin-
ued reliance on fossil fuels in neighbouring coun-
tries. By enhancing renewable integration and pri-
oritizing efficient power trade, Ethiopia can 
strengthen its energy sector’s long-term stability 
while contributing to regional decarbonization ef-
forts. 

Ethiopia’s on-grid power supply is free of emis-
sions. Ethiopian export enables CO2 emission re-
ductions within the region. Regional emissions are 
exacerbated if trade is limited - it results in the 

highest regional emissions. Thus, Ethiopia can offer 
emission-free electricity to help lower the emission 
factor of the region.  

Updating feasibility studies is required as a prereq-
uisite for hydro plant investment to ensure long-
term sustainability and profitability.  International 
financing of big hydro projects requires high qual-
ity documentation of social and environmental 
consequences of the projects., including any cross-
border impacts.
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