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PREFACE

| am honored to present our country’s comprehensive
strategy for sustainable energy development a bold and
forward-thinking roadmap that will guide us toward a
more sustainable and prosperous future. This strategy
reflects our unwavering commitment to addressing the
dual challenges of energy security and environmental
sustainability, while ensuring that no citizen is left
behind.

At its core, this strategy is about people. It prioritizes
equitable access to electricity and clean cooking
solutions, recognizing that these are not just basic
needs but fundamental rights that empower
communities and improve quality of life. It also seeks to
drive economic growth, create jobs, and strengthen
regional energy cooperation, because we know that
collaboration is the foundation of resilience and shared
prosperity.

The energy sector is the lifeblood of our nation’s
development, and this strategy positions it as a catalyst
for progress. By significantly expanding renewable
energy sources like solar, wind, and hydropower,
nuclear power and prioritizing energy efficiency and
conservation, we are laying the groundwork for a
diversified, reliable, and sustainable energy mix. This
will not only meet the growing demands of our economy
but also ensure that our energy systems are resilient in
the face of global challenges.
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To achieve these goals, we are committed to creating
an enabling environment for innovation and investment.
A robust policy and regulatory framework will encourage
private sector participation, while fostering research,
development, and entrepreneurship. We are also
dedicated to strengthening regional partnerships,
because energy security is not a national issue it is a
shared responsibility that requires collective action.

The success of this strategy depends on the collective
efforts of all stakeholders’ government, private sector,
civil society, and citizens alike. | urge everyone to join us
in this transformative journey. Together, we can build a
future where sustainable energy powers our homes,
industries, and economies, while preserving our planet
for generations to come.

In closing, | extend my heartfelt gratitude to all those
who have contributed to this strategy. Your dedication
and collaboration are the driving forces behind our
shared vision. Let us move forward with determination
and unity, knowing that the steps we take today will
shape a brighter, more sustainable tomorrow.

Habtamu Itefa Geleta (Dr. -
Ing.)

Minister of Water and Energy
Federal Democratic Republic of
Ethiopia
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FOREWORD

Access to modern energy services is a crucial driver for
propelling our country's economic growth and realizing
sustainable development objectives. Yet, our energy
sector confronts a myriad of intricate challenges
alongside promising opportunities for advancement.
Therefore, a coherent and forward-looking strategy is
imperative to tackle these challenges and harness the
potential for growth.

Central to this strategy is the pursuit of energy access
and social equity. By addressing barriers to electricity
and clean cooking access and affordability, particularly
for low-income households burdened by energy costs,
we aim to ensure universal energy accessibility while
enhancing efficiency and curbing wastage.

Equally significant is our focus on sustaining energy
security and resilience in the face of escalating climate
change threats and geopolitical uncertainties.
Diversifying energy sources and modernizing
infrastructure stand as pivotal measures to reinforce our
energy security and shield against potential disruptions.

Environmental sustainability lies at the core of our
strategy, underpinned by commitments to curb
deforestation, combat indoor air pollution, reduce carbon
emissions, and mitigate adverse environmental impacts
associated with energy production and consumption.
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Through the promotion of clean energy sources like
solar, wind, and hydro power, we strive to reduce
greenhouse gas emissions and alleviate climate change
effects.

Furthermore, prioritizing the development of skilled
human resources is paramount to support the growth
trajectory of our energy sector and maintain our
technological edge. Emphasizing collaboration with
diverse stakeholders, including government bodies,
private sector entities, and civil society organizations,
underscores our commitment to achieving our energy
aspirations collectively.

This strategy's formulation involved a staged and
inclusive process, with active engagement from
stakeholders. Gratitude is extended to the experts,
stakeholders, and partners whose contributions in time,
expertise, and resources have been invaluable in
shaping our vision and ensuring our ambitious yet
attainable goals.

| urge all stakeholders to unite in the implementation of
this strategy, thereby paving the way for a more
sustainable energy future for our nation.

Dr.Eng. Sultan Wali Ahmed
State Minister for Energy
Ministry of Water and Energy
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EXECUTIVE SUMMARY

The National Sustainable Energy Development Strategy
(N-SEDS) 2024-2030 is a collaborative effort led by the
Ministry of Water and Energy (MoWE) to address
Ethiopia's energy challenges and steer the country towards
a sustainable energy future. Developed with input from key
stakeholders and experts, this strategy outlines a
comprehensive roadmap to enhance energy access,
security, efficiency, and governance while promoting
economic growth and environmental sustainability.

Ethiopia's energy sector is pivotal for economic
development and societal well-being, yet access to modern
energy services remains limited. The strategy aligns with
national and sectoral policies, the N-SEDS draws
inspiration from Ethiopia’'s Home-grown Economic Reform
Programme, 10-year Development Plan, draft energy
policy, agricultural and industrial development plans,
climate resilience green economy strategy, Long-Term
Low-Emission Development Strategy and national gender
policy, and international commitments such as the
Sustainable Development Goals (SDGs) and the Paris
Climate Agreement. It emphasizes the importance of
inclusive and sustainable energy development to achieve
broader socioeconomic objectives.

Ethiopia's energy demand has been steadily rising, driven
by population growth and industrialization. However,
challenges such as low access to electricity and clean
cooking, with only 53% of the population having access to
electricity and below 10% of the population having access
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to clean cooking while dependence on traditional fuels, and
inadequate infrastructure hinder progress. The strategy
identifies opportunities including abundant renewable
energy resources, economic growth, declining renewable
energy prices, and regional cooperation.

The vision of the N-SEDS is to ensure access to
sustainable, affordable, and reliable energy services for all
Ethiopians by 2030. The mission is articulated through
leveraging renewable energy sources, promoting energy
efficiency and conservation, implementing supportive
policies, fostering innovation, and collaborating with
industry and government stakeholders. The strategy is
guided by principles of inclusive stakeholder engagement,
accountability, economic viability, social inclusiveness,
innovation, and regional cooperation.

Ethiopia possesses abundant renewable energy resources
and has experienced rapid economic growth, presenting
opportunities for investment and innovation in the energy
sector. Initiatives such as off-grid electrification, electric
vehicle adoption, and regional energy cooperation offer
promising avenues for sustainable development and
economic integration.

The N-SEDS outlines five overarching strategic objectives
to guide its implementation:

1. Expanding Equitable Access to Modern Energy
Services

2. Enhancing Energy Security and Resilience

3. Improving Energy Efficiency and Conservation
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4. Governance and Capacity Strengthening
5. Cross-cutting Issues: Gender equality, Resource
mobilization, and Knowledge management

In this strategic document, three alternative scenarios
(Business as Usual, Medium, and High) are developed to
forecast energy demand and guide policy decisions. The
Medium Alternative Scenario (MAS) is considered to offer
a feasible pathway towards sustainable energy
development, emphasizing political commitment,
investment, and stakeholder engagement.
Recommendations include policy reforms, capacity
building, and resource mobilization to realize the strategy's
objectives.

To ensure effective implementation, the strategy calls for
inter-ministerial coordination, stakeholder engagement,
and the establishment of an N-SEDS Unit within MoWE.
Regional state governments will also play a crucial role in
adapting the strategy to local contexts.

In conclusion, the N-SEDS 2024-2030 represents a critical
step towards achieving Ethiopia's sustainable energy
goals. By addressing key challenges, leveraging strengths,
and capitalizing on opportunities, the strategy aims to
foster inclusive growth, enhance energy security, and
promote environmental stewardship. Implementation will
require sustained political commitment, stakeholder
collaboration, and resource mobilization to realize
Ethiopia's vision of a prosperous and sustainable energy
future.
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Vision, Mission, and Guiding Principles:
Vision
Access to sustainable, affordable and reliable energy
services to all drives social equity, economic growth and
prosperity and environment sustainability by 2030.

Mission
To create a sustainable energy future through leveraging
renewable energy sources, encouraging energy efficiency
and conservation technologies and practices, implementing
supportive policies and regulations, building local capacity,
fostering innovation and collaboration and partnerships
with industry and government stakeholders.

Guiding Principles

® Inclusive and effective engagement of
stakeholders

= Accountability, efficient use of resources and
maximize  cross-sector  collaborations and
partnerships

= Economic viability: prioritize economically viable
projects and initiatives, ensuring that investment
in renewable energy technologies and foster a
competitive market for sustainable energy
solutions.

= Social inclusiveness: prioritize equity and social
justice by considering the needs of vulnerable
groups

® |nnovation and technology development:
encourage research, development, and
deployment of new clean energy technologies

= Regional and international cooperation:
strengthen partnerships and collaboration among
countries and regions
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1. Introduction

The energy sector in Ethiopia plays a crucial role in
supporting economic growth, improving living standards,
and achieving sustainable development goals. While
Ethiopia has made notable progress in expanding its
energy sector, access to modern energy services remains
a pressing challenge.

Ethiopia is among the top 20 countries with largest number
of people lacking access to clean fuels and technologies:
About 48% of the population (60 million people in 2023)
have no access to electricity."

The Government of Ethiopia (GoE) understand the
imperative to foster a sustainable energy system. This
imperative is based on the recognition that access to
modern, such as electricity and clean cooking solutions, is
a fundamental requirement for poverty alleviation,
stimulating economic development, promote gender
equality, improving living standards and creating a more
equitable and sustainable future for all.

'FDRE Ministry of Water and Energy
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Background

Sustainable energy development has become a critical
priority for nations across the globe as the world grapples
with the challenges of energy security, economic growth,
and climate change. Ethiopia, recognizing the urgent need
to transition towards a sustainable energy future, has
developed this comprehensive National Sustainable
Energy Development Strategy (N-SEDS) for the period of
2024-2030.

Rationale

The N-SEDS is designed to align the energy sector with
the Country's Perspective plan, as well as its international
commitments, such as the SE4ALL, the Sustainable
Development Goals (SDGs) and the Paris Climate
Agreement. By formulating an inclusive and
comprehensive strategy, Ethiopia intends to leverage its
unique strengths, resources, and opportunities to achieve
sustainable energy targets. The rationale behind the
Strategy is to foster a sustainable energy sector that can
meet the increasing energy demand, stimulates economic
growth, ensure security and resilience of the energy
system while minimizing adverse environmental impacts.
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2. Strategy Development Process

This Strategy was developed through a staged inclusion process with active engagement of key

stakeholders. The key steps followed are shown in the figure below.

Stakeholder views

and consensus

Data and analyses

Preparation

Visioning

Strategy Development and adoption

v

Establish Strategy
Team

Stakeholder mapping
Inception and planning
workshop

—>

Develop Vision/long-
term objective

Stakeholder workshop
to prioritize,
objectives, goals,
strategies, indicators
and targets

A4

Analysis of the current
situation

Analyses of future
scenarios

Analyses strategy
expected outcomes
(contributions to
economic, social
environment goals)

I

f

Stakeholders
validate, adopt and
publicize the
Strategy

Develop Strategy
document, and
M&E systems and
implementation plan

Conduct regular
Stakeholder review to
re-assess priorities as
progress and new
trends emerge

Monitoring and
evaluation to track
changes in key
performance
indicators

Figure 1 Strategy development process

—
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This Strategy was generally undertaken in the following
progression.

1) Strategy Team was established. A  Strategy
Development Team was established consisting of experts
from relevant Ministries and agencies. These include
Ministries Water and Energy, Petroleum and Energy
Authority, Ethiopian Electric Power, and Ethiopian Electric
Utility.

2) Mapping and engagement of stakeholders. Key
stakeholders (federal and regional government agencies,
private sector, civil society, academia, and other
development partners) were identified and engaged
throughout the Strategy development processes.

3) Analysis of the Current Situation. A thorough assessment
of the current energy system and identify strengths,
weaknesses, opportunities, and threats.

4) Visioning- setting the long-term goals. The Strategy’s
timeframe was set to align with the GoE’s 10-year
perspective plan and vision, mission and core values were
developed.

5) Strategy Development. Based on the data analysis and
stakeholder engagement, the Strategic objectives, strategic
actions, key performance indicators and baseline and
targets were developed.

6) Strategy Validation. The draft NESD-S was presented and
validated in a stakeholder workshop. A final Strategy
Document was produced incorporating comments and
suggestion by the stakeholders.

7) Strategy Adoption and Publicizing: A final Strategy
document was aAdopted and publicized by the Ministries of
Water and Energy.
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3. Policy Context for the Strategy

The N-SEDS is founded on national and sectoral policies and
strategies. These include the Home-grown Economic Reform
Programme; the GoE’s 10-year Perspective Plan (2021-2030);
energy policy; and international commitments, such as the
Sustainable Energy for All (SE4ALL), the UN Sustainable
Development Goals (SDGs) and the Paris Climate Agreement,
among others.

1) Economic Reform Program and 10-Year Development
plan: The ‘Home-grown Economic Reform” includes important
structural reforms to sustain the country’s economic growth
and provides the foundation for the transition from public to
private sector-led growth. The 10-year plan sets development
blueprint for 2021-2030.?

2) National Energy Policy: The draft National Energy Policy®
envisions to “deliver affordable, reliable and equitable clean
energy to all citizens by 2030”.

3) Agricultural sector: The 10-year Development Plan has
identified structural and institutional bottlenecks affecting the
agricultural sector. Among the major constraints is lack of
access to affordable and reliable energy services.

4) Industrial Sector:The Industrial Development Strategic Plan
(2013-2025) envisions building an industrial sector with the
highest manufacturing capability in Africa that is diversified,

’FDRE Planning and Development Commission. Ten Years Development Plan:
Pathway to Prosperity (2021 — 2030).

*FDRE Ministry of Water and Energy (2021). Energy Policy of Government of the
Federal Democratic Republic of Ethiopia. Draft in Amharic. Unpublished.
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globally competitive, environmentally-friendly, and capable of
significantly improving the living standards of the Ethiopian
people by the year 2025.*

5) Transport Sector: The Climate-Resilient Transport Sector
Strategy (CRTS) envisions an affordable, integrated, safe,
responsive and sustainable transport system that enhances
the environmental, economic, social and cultural wellbeing of
the population.®

6) Environment and Climate Change: The ten-year perspective
plan envisages of building a climate-resilient green economy.
Ethiopia is a signatory to the Paris Climate Agreement and has
committed to reduce GHG-emissions by at least 40%,
compared to 1990 emissions.

7) National Policy on Women: The National Policy on Women
aims to institutionalize the political, economic, and social rights
of women by creating an appropriate structure in government.
Gender equality and empowerment of women (GEWE) is
positioned as a national priority and at the centre of all policy,
legal and institutional frameworks.®

* FDRE Ministry of Industry (2013). Ethiopian Industrial Development Strategic Plan
(2013-2025). Retrieved from:
https://eebcouncil.org/images/publications/Ethiopian%20Industrial%20Development%2
OStrateqic%20P1an%20(2013-2025).pdf

°Ethiopia’s Climate Resilient Transport Sector Strategy, Ministry of Transport

® Federal Democratic Republic of Ethiopia (2019). Fifth National Report on Progress
made in the Implementation of the Beijing Declaration and Platform for Action (Beijing
+25). Retrieved from:
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/ CSW/
64/National-reviews/Ethiopia.pdf
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https://eebcouncil.org/images/publications/Ethiopian%20Industrial%20Development%20Strategic%20Plan%20(2013-2025).pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/64/National-reviews/Ethiopia.pdf
https://www.unwomen.org/sites/default/files/Headquarters/Attachments/Sections/CSW/64/National-reviews/Ethiopia.pdf
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4. Ethiopia’s Energy Supply and Consumption

Ethiopia's energy demand has been on a consistent upward
trajectory, driven by several key factors, including population
growth, increasing urbanization, and rapid industrial development.
In the fiscal year 2019/2020, the total final energy consumption
was estimated at approximately 42,236 kilo tons of oil equivalent.

The country's energy landscape is characterized by a heavy
reliance on traditional biomass sources, such as firewood and
charcoal, which accounted for around 85% of total energy
consumption during the same period. This dependence poses
challenges for sustainability and environmental health, as the use
of biomass can lead to deforestation and air pollution. The
remaining 15% of energy consumption is derived from a mix of
sources: coal contributes a modest 1%, while petroleum fuels
make up 11%, and electricity accounts for about 2.6%. This limited
diversification of energy sources highlights the need for a more
robust energy strategy to meet both current and future demands.

When examining the sectorial breakdown of final energy
consumption, households are the largest consumers, representing
86% of total energy use. This emphasizes the critical need for
energy access and affordability for residential users. The transport
sector follows, consuming 11% of the energy, indicating the
importance of developing efficient and sustainable transportation
solutions. The industrial sector accounts for a mere 2%, reflecting
the current state of industrialization in the country, while the
service sector contributes only 1%.

As Ethiopia continues to grow and develop, addressing these
energy consumption trends will be essential. A comprehensive
approach is necessary to enhance energy access, promote
cleaner energy alternatives, and ensure that the energy sector can
support the country’s economic ambitions while safeguarding the
environment for future generations.
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Total Final Consumption (2019/2020): = 42,826 Ktoe

Bio-energy: 36537, 36,226 36,226 Household: 36,723,
85% 86%

311 =7 410

Coal: 448, 1% S48, 20 448 2 Industry: 1068, 2%
37 300
320
4513 4513 I Transport: 4513, 11%
410 300 311 = Services: 522, 1%

Figure 2 Ethiopian Energy Balance, 2019/2020

—
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5. Key Challenges of the Energy Sector to
Address

Ethiopia's energy sector faces several challenges that hinder its
growth and sustainable development. Some of the critical
challenges are outlined below.

Energy Access and Social Equity

= Low access to modern energy services. In 2020, 92.2% of the
total population use polluting fuels and technologies for
cooking. As of 2023, electricity access rate was 52%.

= Lack of reliable and modern energy for social services (water
supply, health and schools) and productive use.

= Low electrification rate poses a barrier to economic
development and job creation.

Energy Security and Resilience

» Access to traditional cooking fuels is threatened by progressive
degradation of the biomass energy resources as well as the
impacts of climate change.

= FEthiopia relies on foreign oil supplies, leading to high
petroleum fuel import bill and vulnerability to supply
disruptions.

» The Country’s overreliance on large hydropower generation is
threatened by climate change risks.

Energy Efficiency

= |nefficient energy production, conversion and consumption
patterns.

= Lack of adequate regulation on energy efficiency

= Lack of awareness and skills on energy efficiency
management
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Energy Sector Governance

= Shortage of technical and management capacity for effective
planning and implementation of energy projects.

= |ack of transparent and consistent policies and regulations

» Lack of accurate and accessible data/information to support
evidence-based decision-making

= Limited coordination and collaboration among key institutions

» Investment and Financing

= |nsufficient investment and financing

= Limited access to international financing

= Lack of private sector participation and investment

= Limited access to affordable financing options

Private Sector

= Limited access to reliable up-to-date data and information on
investment opportunities and market conditions

» Lack of a clear and consistent transparent and predictable
policy and regulatory frameworks for private sector
participation

= Ethiopia's relatively small market size and low purchasing
power can be perceived as a challenge by potential investors.

Energy Market

= Poverty and dispersed settlement patterns and lack of
economies of scale.

= Unstable macro-economic environment, double-digit inflation
and shortage of foreign exchange increases risk and
uncertainty for new investments

Technology R&D
= Limited availability of advanced energy production and end-
use technologies
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= Qverreliance on imported energy technologies poses
challenges in terms of technology transfer, cost, and
sustainability.

Environment and Climate Change

» The high demand for traditional biomass has led to
unsustainable harvesting and depletion of forests.

= Climate change can impact hydropower production, leading to
electricity shortages and power interruptions.

= GHG emission from fossil fuel use

6. Key Strengthes/Assets and Opportunities
to Address the Chalenge

= Availability of abundant and distributed energy resource in the
country

= Ethiopia's rapid economic growth has led to an increase in
energy demand. This growing demand presents opportunities
for investment in the sector.

= Declining prices and increasing quality and reliability of
renewable energy products and systems.

= The Government has enacted a revised investment law as well
as Public-Private Partnership (PPP) proclamation to attract
investments in the sector

» On-going initiatives for off-grid electricity access through
standalone home systems and mini grids

= Rising incomes and purchasing power of households will
increase market for clean manufactured stoves

= Experience in electrification of transportation - Ethiopia has
been making significant efforts to modernize its rail transport
system, including the electrification of railway lines

= Adoption of Electric Vehicles (EVs): The adoption of electric
vehicles in Ethiopia is still in its early stages, but there are
promising signs of growth. The government has been actively
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promoting the use of electric vehicles through various
incentives and tax exemptions.

= Regional energy integration and cooperation. With its
abundant renewable energy resources, Ethiopia has the
potential to become a regional leader in renewable energy
development and export electricity to neighbouring countries.

7. Objectives of the National Sustainable
Energy Development Strategy

The overarching goal the national energy development strategy
(N-SEDS) 2024-2030 is to guide actions for a sustainable and
inclusive energy future in Ethiopia. More specifically, the N-SEDS
seeks to achieve the following national energy policy objectives:

a) Energy Access and Social Equity. The strategy can
address the issue of energy poverty and improve energy
access for all. It helps to ensure that the benefits of
sustainable energy development are equitably distributed
among all segments of society, including particularly in
underserved areas.

b) Economic Growth and Competitiveness. Fostering a
competitive energy sector supports economic growth, job
creation, and competitiveness.

c) Energy Efficiency and conservation. Achieving
significant energy savings by reducing energy wastage
optimize energy consumption, and promoting the use of
energy-efficient technologies and practices across all
sectors.

d) Energy Security and Resilience. The Strategy helps
ensure a secure and reliable supply of energy. It reduces
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dependence on traditional energy sources, reliance on fossil
fuel imports and hydro for electricity generation by and
diversifying energy sources and investments in sustainable
energy infrastructure.

e) Environmental Sustainability. The Strategy allows for the
sustainable development of renewable energy sources
which help to reduce deforestation and forest degradation,
reduce people’s exposure to household air pollutants,
reduce greenhouse gas emissions, and minimizing other
negative environmental effects associated with energy
production and consumption.

8. Senario development

Three distinct scenarios—Business as Usual (BAU), Medium, and
High Alternative—are constructed and analysed in response to the
varying projections of energy demand. Each scenario represents a
different trajectory of energy consumption, allowing for
comprehensive analysis and strategic planning.

By analyzing these three scenarios, decision-makers can gain
valuable insights into potential outcomes under varying
circumstances. This comprehensive approach allows for the
identification of risks and opportunities associated with each
trajectory. It also enables stakeholders to develop informed
strategies that address different levels of energy demand,
ensuring that the energy sector can effectively support economic
growth while prioritizing environmental sustainability.

Ultimately, by engaging with these scenarios, policymakers,
businesses, and communities can collaboratively explore
pathways to a more sustainable energy future. This foresight will
empower them to make strategic decisions that align with long-
term goals, foster resilience in the energy sector, and contribute to
a healthier planet for future generations.
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The business as usual scenario (BAUS):

For forecasting within the Business-As-Usual (BAU) energy
system scenario, trend analysis has been employed to project
energy demand through 2030. This approach involves
extrapolating historical growth trends into the future by fitting a line
to past energy demand data, based on the assumption that similar
growth patterns will continue.

From 2021 to 2030, projections indicate that the demands for
electricity, oil, coal, and bio-energy are expected to rise
significantly, with increases of 90.2%, 74.4%, 55.1%, and 20%,
respectively. Notably, electricity demand in the BAU scenario is
projected to grow at an annual rate of 7.5%.

The analysis further reveals that by 2030, a total electricity
demand of 26,477 GWh will be necessary, not accounting for any
transmission losses or exports. This projection underscores the
urgent need for strategic planning to meet the anticipated energy
requirements

The medium and high alternative scenarios analysis
(MAS and HAS):

For the analysis of Medium Alternative Scenario (MAS) and High
Alternative Scenario (HAS), various factors are considered,
including recent and upcoming emerging demands such as data
centers, electric vehicles, and the upcoming national clean
cooking program, along with sector-specific strategic plans
spanning 10 vyears, updated versions of previous system
development plans (SDPs), and predictions for future plans. In the
assessment according to NEP 2, the population within a 5 km
radius from MV for MAS and within a 10 km radius for HAS are
considered. While, the probability of reaching grid electric access
deep to the rural areas is too low due to scattered settlement and
its difficult geographical condition, this requires high investment
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cost and executing capacity in the institutions and hence, it is
unlikely that all the rural community would be connected to the
grid with in the coming 5-10 years.

With the inclusion of these emerging demands in the medium
scenario, electricity demand is projected to reach 37,810 GWh by
2030, without accounting for losses or exports. Similarly, in the
high scenario, additional demands are anticipated due to
measures aimed at improving data center efficiency in the industry
sector and expanding access within a 10 km radius, as well as
enhancements in the road and railway industry for transportation,
resulting in a demand of 40,342 GWh by 2030 (again, without
considering losses or exports).

The annual demand growth between 2021 and 2030 is expected
to be 12% per annum for MAS and 13% for HAS, driven by socio-
economic factors, urbanization rates, increased access to grid
electricity, and the emerging of new demands such as data
centers, electric vehicles, and the upcoming clean cooking
program
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700,000.0  2021-2030 energy demand projection result in 3 senarios by source
600,000.0

E

© 5000000

g 400,000.0

£

g 300,000.0

? 200,000.0

=

“ 100,000.0

) BAU MAS | HAS | BAU MAS | HAS BAU MAS | HAS
2021 2025 2030

W Electricity | 13,923. | 13,923. | 13,923. | 18,170. | 21,944. | 22,105. | 26,477. | 37,810. | 40,342.
moil&gas | 48,818. | 48,818. | 48,818. | 61,861. | 62,305. | 62,258. | 85,128. | 81,476. | 81,143.
= coal 7,488.0 | 7,488.0 | 7,488.0 | 9,101.0 | 8,843.0 | 8,546.0 | 11,617. | 10,655. | 9,318.0
m Bio-energy | 420,011 | 420,011 | 420,011 | 452,880 | 430,522 | 412,997 | 504,198 | 408,942 | 345,475
= Total 490,240 | 490,240 | 490,240 | 542,012 | 523,614 | 505,906 | 627,420 | 538,883 | 476,278

Figure 3 In three scenarios: Energy demand by source in Gwh
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Between 2021 and 2030, in the Medium Alternative Scenario
(MAS), electricity demand is expected to grow by 171.6%, while oil
and coal demands are projected to increase by 66.9% and 42.3%
respectively, whereas bio-energy demand is predicted to decrease
by 3% over the same period.

Sectorial Energy Demand Projections

According to the MAS energy demand projection, the total
energy requirements across all sectors of the economy by 2030
are estimated to reach 537,719 GWNh. This demand will be met
through a mix of energy sources, with 7.03% (37,810.4
GWh) coming from electricity, 17.13% (92,131.4 GWh) from
fossil fuels, and the majority, 75.83% (407,777.2 GWh), from
bio-energy sources. This highlights the continued reliance on bio-
energy, while electricity and fossil fuels play smaller but significant
roles in the energy mix.

The analysis further reveals significant increases in electricity
demand across various sectors from 2021 to 2030, reflecting
growing economic activity and development. The projected growth
rates are as follows:

e Residential Sector: Electricity demand is expected to rise
by 164%o, increasing from 7,845 GWh in 2021 to 20,726
GWh in 2030. This surge is likely driven by population
growth, urbanization, and improved access to electricity.

e Transport Sector: The sector is projected to experience
an unprecedented 4,197% increase in electricity demand,
jumping from 39 GWh in 2021 to 1,676 GWh in 2030.
This dramatic rise can be attributed to the adoption of
electric vehicles (EVs) and the shift toward cleaner
transportation systems.
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e Industrial Sector: Electricity demand in this sector is
expected to grow by 115%, rising from 2,968 GWh in
2021t06,381 GWh in 2030. This growth reflects
increased industrial activity, modernization, and the
integration of energy-efficient technologies.

e Agricultural Sector: The sector is anticipated to see a
remarkable 18,830% escalation in electricity demand,
soaring from 0.43 GWh in 2021 to 81.4 GWh in 2030.
This exponential growth is likely due to the mechanization
of farming processes, the use of electric irrigation systems,
and the expansion of agro-processing industries.

e Service Sector: Electricity demand in this sector is
projected to grow by 207.42%, increasing from 2,910
GWh in 2021 to0 8,946 GWh in 2030. This growth is
driven by the expansion of commercial activities, the digital
economy, and the increasing use of energy-intensive
technologies in services such as healthcare, education,
and hospitality.

Key Insights:

1. Bio-energy Dominance: Bio-energy remains the largest
contributor to the energy mix, underscoring its importance
in meeting the country's energy needs.

2. Rising Electricity Demand: The significant growth in
electricity demand across all sectors highlights the need
for investments in electricity generation, transmission, and
distribution infrastructure.

3. Sectorial Shifts: The transport and agricultural sectors, in
particular, are undergoing transformative changes, with
electricity playing an increasingly critical role.

4. Sustainability Challenges: While the shift toward
electricity in sectors like transport and agriculture supports
sustainability goals, the reliance on fossil fuels and bio-
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energy poses challenges for achieving long-term
environmental objectives.

These projections underscore the importance of strategic planning
and investment in energy infrastructure to meet the growing
demands of a developing economy while balancing sustainability
and energy security.

Electricity Supply Requirements:

Electricity supply requirements in three scenarios by

2030
80,000.0 62,5770 66,288:8
= 60,000.0 ,621.
% 40,000.0
< 20,000.0
BAU MAS HAS EEP Gen. sent
out plan

Figure 4 Electricity supply requirements

Based on the analysis results, as outlined in the EEP's 2030
electricity generation sent out plan (46,908GWh), there will be a
projected power supply shortage for the year 2030 in both the
MAS and HAS scenarios. As depicted on figure 4 above,
accounting as well for the power export, and transmission and
distribution loses, the MAS scenario anticipates a deficit of
15,669GWh (34.4%), while the HAS scenario predicts deficit at
19,381GWh (41.3%). Expediting the integration of IPPs into the
grid is imperative to cover this deficit.
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9. Strategic Objectives, Goals and Targets

Strategic Objective 1: Equitable Access to Modern Energy
Services

Expanding access to equitable, reliable, affordable, and modern
energy services plays a vital role for the sustainable development,
improving living standards, promoting economic growth and job
creation, and reducing poverty. This requires ensuring
affordability, promoting modern energy technologies such as clean
cooking solutions and electricity generation and grid expansion
and densifications and off-grid solutions to reach underserved
areas.
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Table 1 Strategic objective for Expanding Equitable Access to Modern Energy Services

SO1:

Expanding Equitable Access to Modern Energy Services

Expected Outcomes

Strategy Actions

1.

Improved access to
electricity and clean fuels
and technologies for cooking
for households, social and
community  services and
Productive Use of Energy
(PUE)

Expanded electricity
coverage to unserved and
underserved areas
Affordable energy services
for all segments of society
Enhanced economic
competitiveness and growth
through availing reliable and
affordable energy supply
Increased investments in the

1.

2.
3.

Promote research and development in clean cooking solutions
to drive innovation and cost reduction.

Strengthen the clean cooking value chains

Demand stimulation: promoting awareness and behavior
change among the population about the health and
environmental benefits of clean cooking.

Facilitate access to finance to investors and end-users
Rationalize competitive and fair wholesale electricity tariff to
encourage Independent Power Producers (IPP)

Upgrade the electricity grid infrastructure to accommodate the
increased power generation

Invest in smart grid technologies for efficient energy
distribution, demand response, and grid stability.

Support the development of off-grid and mini-grid solutions to
extend energy access to off-grid communities. The
Government will rationalize tax structures to encourage
distributed/off-grid systems

—
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energy sector 9.

Energy pricing and affordability: Ensure electricity pricing is
affordable for all segments of society. Develop and enforce
clear and equitable electricity tariffs. Implement targeted
programs to address energy poverty.

Table 2 Key Performance Indicators, Baseline and Targets for Access to Modern Energy

Services

Key Performance Indicator (KPI)

Unit

Baseline 2022

Target 2030

1 Population with access to grid electricity

1.1 | Urban % 96.2 96.2
1.2 | Rural % 26.7 72.3
2 Population with access to Off-grid electricity

2.1 | Urban % 0.7 0.7
2.2 | Rural % 16.7 21.3
3 Households using improved and clean cooking solutions

3.1 | Electricity % 6.75 25.4
3.2 | LPG % 1 1
3.3 | Biogas % 0.15 0.54
3.4 | Improved cook stoves % 15.68 25.73
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Strategic Objective 2: Enhance Energy Security and Resilience

The energy sector in Ethiopia is highly vulnerable to volatile petroleum fuels import prices
as well as impacts of climate change. Enhancing energy security and resilience remains
critical. This Strategy aims at enhancing national energy security by diversifying energy
sources, reducing overreliance on a single source of energy,

and improving infrastructure resilience. By diversifying its energy mix, Ethiopia Country
can reduce its dependence on a particular fuel; increase the resilience of the energy
system climate risks and reduce its vulnerability to supply disruptions or price fluctuations
imported petroleum fuels.
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Table 3 Strategic objective for Enhance Energy Security and Resilience

SO 2: Enhance Energy Security and Resilience

Expected Outcomes

Strategy Actions

1. Ensure a reliable and
uninterrupted energy supply for
all sectors

2. Reduce dependency on imported
petroleum fuels

3. Strengthen the energy
infrastructure to ensure reliability
and stability

4. Improve the efficiency of energy
production and consumption

5. Enhance resilience of the energy
sector to mitigate the impacts of
climate change

6. Improve the reliability and
resilience of energy
infrastructure, including power
grids and  petroleum fuels

1. Scaling-up the deployment of renewable energy
sources such as solar, wind, geothermal, bioenergy
and waste-to-energy; Investments in grid maintenance
and modernization and distributed energy system and
off-grid solutions

2. Promote fuel substitution: transitioning from fossil fuels
to renewable energy including electrification of
transportation system

3. Promoting domestic oil exploration and production

4. Enhancing energy infrastructure development and
maintenance

5. Expand the Country’s strategic petroleum fuels
reserves capacity to mitigate potential supply
disruptions and stabilize the domestic market

6. Strengthen emergency response capabilities of the
energy sector by establishing effective communication
systems, training personnel, and conducting regular

—
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storage facilities. drills,

7. Diversify the energy mix: | 7. Engage and involve stakeholders in the development
increase the share of renewable and implementation of energy security measures
energy sources other than hydro | 8. Enable the integration of distributed energy resources,
in the overall electricity mix. such as rooftop solar panels into the grid.

8. Enhance petroleum storage | 9. Develop appropriate regulations for self-generation
capacity to support intermittent through renewable energy sources and enacting feed-
supply; in tariffs law.

9. Reduce greenhouse gas
emissions from the energy sector

Table 4 KPI, Baseline and Targets for Energy Security and Resilience

Key Performance Indicator Unit Baseline 2022 | Target 2030
1 | Share of RE other than hydro in electricity
generation mix

1.1 | Solar % 0.07 9.15
1.2 | Wind % 8.28 14.74
1.3 | Geothermal % 0.14 6.77
1.4 | Green hydrogen % 0 =
1.5 | Nuclear power % 0 #

—
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1.6 | Other (bioenergy, waste-to-energy) % 0.51 0.14
2 | Regional integration for power trade
2.1 | Power received through interconnections MW 0 0
2.2 | Power sent out through interconnections MW 400 1550
3 | Petroleum fuels displaced by electricity and M litter 6.4 600
other RE such as bio-fuels

# By the end of 2035 and 2037, Ethiopia has planned to have two units of Nuclear Power
Plant (NPP) each with around 1200MWe and a total of 2400MWe in the energy mix.

Strategic Objective 3: Improve Energy Efficiency and Conservation

Energy efficiency and conservation is at the core of the national energy policy objective.
The focus is on reducing energy wastage and promoting energy-efficient practices and
technologies in various sectors, including households, industry, transportation, service and
agriculture. This can be achieved through various measures such as adopting energy-
efficient technologies, implementing energy efficiency standards, and raising awareness
and promoting behavioural changes among consumers.
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Table 5 Strategic objective for Improve Energy Efficiency and Conservation

SO 3:

Improve Energy Efficiency and Conservation

Expected Outcomes

Strategy Actions

1.

2.

Improved efficiency of
production and conversion
Improved efficiency of energy use
in households and businesses
Reduced energy intensity in all
sectors and lowering energy costs
Adoption of energy-saving
measures and energy-efficient
practices, appliances, and
behavior all sector.

Improved stock of more energy-
efficient appliances and equipment
within private homes and
businesses

energy

1.
2,

3.

© ®

Develop and implement a National Energy Efficiency Program
Increase public awareness and education on energy
efficiency measures

Establish minimum energy performance standards for
equipment and machinery

Capacity strengthening: establish training programs to
educate engineers, technicians, and managers on
energy-efficient practices, technologies, and
management systems.

Avail Instrumentation for Energy Audit

Develop and maintain a database of energy efficient
technologies for priority sectors

Promote alternative financing mechanisms to
encourage consumers to invest in energy efficiency;
Rationalize energy pricing

Adopt mandatory adherence to energy management Systems
(EMS) such as ISO 50001 by large industrial energy users
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Table 6: KPI, Baseline and Targets for Energy Efficiency and Conservation

Unit Baseli | Target
Key Performance Indicators ne (2030)
(2020)
1 Electricity loss
1.1 | Transmission and Distribution loss % 19.6 12.5
2 | Charcoal production efficiency % 10-15 | 35
3 Households cooking & baking energy %
intensity
3.1 |Urban cooking
Electricity Kwh/y/hh 1643 1643
Wood t/y/hh 2.4 1.8
Charcoal t/y/hh 0.4 0.4
3.2 | Urban backing
Electricity Kwh/y/hh 728 728
Wood t/y/hh 14 0.9
3.3 | Rural cooking
Electricity Kwh/y/hh 1643 1643
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Wood t/y/hh 2.8 2.4

Charcoal t/y/hh 0.4 0.4
3.4 |Rural backing

Electricity Kwh/y/hh 728 728

Wood t/y/hh 2.4 2.1
4 Energy intensity reduction in industry Electricity kwh/t %
4.1 |cement 132 121.1 (8.3)
4.2 |Iron and steel 100 91.7 (8.3)
4.3 |Textile 117 107.6 (8.3)
4.4 | Paper & paper products 500 548 104
4.5 | Food & beverage 34 30.7 (9.6)
4.6 | Food & beverage t fuel oil/t output 10 9.17
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Strategic Objective 4: Governance and Capacity Strengthening

Enhancing energy sector governance and capacity strengthening is crucial for the
sustainable development of the energy sector. This entails improving the management,
transparency, accountability, and efficiency of energy institutions and processes. This can
be achieved through various measures such regulatory reforms and streamlining the
planning and implementation processes; institutional strengthening, enhancing the
capacity of energy institutions; and stakeholder engagement; and mobilizing sustainable
energy financing and enhancing regional energy cooperation and integration.

Table 7 Strategic objective for Governance and Capacity Strengthening

SO 4: Governance and Capacity Strengthening

Expected Outcomes Strategy Actions

1. Accountable institutions, and | 1. Strengthening human resource capacity through
transparent and good governance training and capacity building programs for energy
in the energy sector. Effective sector professionals.
regulatory  frameworks  that | 2. Develop a robust national energy database and
promote market competition and information system.
innovation leading to more | 3. Adopt an integrated long-term planning including
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reliable and quality of services

. Improved knowledge,
competences and effectiveness
of energy sector institution

. Enhanced availability,
accessibility and timelines of
energy data to support evidence-
based decision making by
relevant stakeholders

. Improved stakeholder
engagement in the energy sector,
partnership and collaborations
with private sector and other
partners

. Sustainable financing and
investments in the energy sector,
increased domestic and foreign
investments

. Increased regional collaboration
and energy integration and cross-
border electricity trade

deployment of suitable energy models

Support the establishment of Centers of Excellence
for specialized training and research in key energy
sub-sectors

Establish a national energy training and research
institute

Encourage private sector participation and
investment in the energy. This involves enacting
Feed-in tariff law, promoting public-private
partnerships, and strengthening private-sector voice
through supporting energy industry associations
Nurture collaborative and partnerships approach
among governments, businesses, and local
communities, industry representatives, civil society
organizations, and academia, and global initiatives
to leverage expertise, financial resources, and
technology transfer.

Scale-up regional power pools and interconnections
to facilitate the exchange of electricity between
countries and export of electricity, contributing to
regional energy security and integration.
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Strategic Objective 5: Cross-cutting Issues

There are cross-cutting areas that apply to all strategic objectives and key areas. These
need to be addressed when implementing strategies and actions: (a) Gender equality and
empowerment of women; (b) resource mobilization, and (c) knowledge management

Gender Equity & Empowerment of Women

The overarching objective of this goal is to promote equal conditions, opportunities and
participation of women and men in efforts to develop the energy sector.

Table 8 strategic objective for Gender Equity & Empowerment of Women

SO 5.1: Gender Equity & Empowerment of Women

Expected Outcomes

Strategy Actions

1. Gender-informed energy policy
making and implementation by
key energy sector institutions

2. Improved availability of gender
disaggregated data on gender

1. Develop Sector-wide policies and guidelines on
gender equality and mainstreaming

2. Collect and use gender-disaggregated data

3. Ensure equal access to education and training
opportunities for men and women
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dynamics affecting energy
production, supply and
consumption decisions.

. Increased number of women in
energy sector leadership and
management roles

. Equal access by women and men
to training opportunities

. Increased number of women-led
or women-owned energy
enterprises

Provide leadership training to support women’s
professional advancement

Allocate sufficient resources to gender related
activities

Capacity building of stakeholders on gender
analysis

Encourage and support women-led or women-
owned energy enterprises

Ensure women’s representation in energy program
management

Facilitate credit support for women entrepreneurs

Resource Mobilization

The goal of resource mobilisation is to ensure that the strategy is adequately implemented.
That is, securing adequate, predictable, sustainable, and timely funding to deliver the
outcomes in the Strategic plan.
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Table 9 strategic objective for Resource Mobilization

SO 5.2: Resource Mobilization

Expected Outcomes

Strateg Actions

1. Adequate and
sustained funding to
effectively implement
this Strategy

2. Funding leveraged
from different sources:
public, private, non-
Government, donors

1. Promote private sector investment in the energy sector

2. Facilitate  Public-Public  Partnerships, and  Public-Private
Partnerships.

3. Support the integration of energy issues into sectoral interventions

4. Advocate for adequate and long-term funding by the Government

5. Mobilizing domestic and international financing to support energy
projects: explore various financing options

6. Strengthening stakeholders’ capacity to support effective resource
mobilization including climate finance and carbon market
opportunities

7. Tracking resource mobilization: identify funding gap, outcomes that
are fully funded, under-funded and un-funded

8. Enhance donor visibility; publicly acknowledge particular efforts
and contributions of partners.
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Evidence, Learning and Knowledge Management

This strategic goal aims at promoting better utilization of knowledge resources by
identifying and codifying knowledge assets, making them accessible to stakeholders, and
encourages stakeholders to share and use knowledge.

Table 10 strategic objective for Evidence, Learning and Knowledge Management

SO 5.3: Evidence, Learning and Knowledge Management

Expected Outcomes

Strategy Actions

1. Adequate and sustained funding
to effectively implement this
Strategy

2. Funding leveraged from different
sources: public, private, non-
Government, donors

3. Improved evidence generation,
information  and knowledge
sharing among stakeholders and
the public

1. Develop M&E and knowledge management system

2. Adopt a common data repository and a central
knowledge management system

3. Develop a data management plan including data
collection, data storage, data access, security and
long-term plans for the preservation or destruction of
data.

4. Capacity building for data collection, evidence
generation and information and knowledge sharing

5. Use digital technologies to improve data collection

—
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4. Improved quality of decision-

making by availing access to the
most relevant and up-to-date
information.

. Good practices and learning
promoted to increase
development impact of energy

sector interventions

and analysis

6. Develop and disseminate knowledge products:
capture lessons, shortcomings for risk management,
good practices, innovations

Note: The targeted outcomes, strategic initiatives, and key performance indicators (KPIs)
for the Energy sub-sector—encompassing Electric Power, Bio-energy, and Fossil Fuels—
as well as the Energy-Intensive sub-sectors (Residential, Industry, Transport, Agriculture,
and Services) have been meticulously outlined. Comprehensive details are available in the

principal document for reference.
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The National Sustainable Energy Development Strategy
(N-SEDS) is a comprehensive government initiative aimed
at integrating various sectors and stakeholders, including
government agencies across all pertinent areas. For the
effective execution of this strategy, a well-defined
mechanism for stakeholder coordination is essential. The
Ministries of Water and Energy will take on a pivotal role
as the primary organization responsible for the overall
management of the strategy’s implementation, leveraging
their organizational mandates.

High-Level Inter-Agency Steering Committee

To enhance stakeholder coordination, a high-level inter-
agency N-SEDS Steering Committee will be formed. This
committee will be tasked with providing overarching
oversight, guidance, direction, and coordination for the
strategy's implementation.

The Steering Committee will include key government
entities such as the Ministry of Water and Energy, the
Petroleum and Energy Authority (PEA), the Ethiopian
Electric Power (EEP), the Ethiopian Electricity Utility
(EEV), as well as the Ministries of Agriculture, Industry,
and Transport. The committee will be chaired by the State
Minister of the Ministry of Water and Energy.

N-SEDS Unit within the Ministry of Water and Energy

The Ministry of Water and Energy will establish a
dedicated N-SEDS Unit or a similar structure, equipped
with the necessary personnel and resources to effectively
oversee the strategy’s implementation. This unit will be
responsible for coordinating activites and managing
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operations related to the strategy, including monitoring and
evaluation (M&E).

Regional State Governments

Regional State Governments will be responsible for
reviewing and adapting this strategy to fit their specific
regional contexts, ensuring that the N-SEDS is relevant
and effective across different areas of the country.

This multi-faceted approach aims to foster collaboration
among various stakeholders and ensure that the N-SEDS
is implemented successfully, leading to sustainable energy
development nationwide.






