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Key Findings
Ethiopia is an outlier in terms of energy and climate. Since 2000, the country’s economy
has expanded by a factor of five, yet the country’s carbon dioxide (CO2) emissions
are trivial: in 2017, on a per capita basis, CO2 emissions from energy were the fourthlowest in the world. It is not that Ethiopians do not consume much energy, although
their consumption is below the global average; rather, the country relies so much on
hydroelectricity that its carbon intensity (how much CO2 is emitted for each unit of
energy used) is the second-lowest globally.1 Somewhat audaciously, Ethiopia aims to
keep it this way.
The country’s strategy for economic growth and for dealing with climate change
are one and the same, articulated in an ambitious plan called the Climate Resilient
Green Economy (CRGE) strategy, first promulgated in 2011. The headline promise
is eye-catching: the country intends to grow without any increase in its greenhouse
gas (GHG) emissions between 2010 and 2030. Whether the country can accomplish
this will hinge largely on what happens in agriculture and forestry—forestry, in
particular, plays a crucial role, acting as a sink that offsets whatever emissions come
from economic growth. But that offset strategy should not subtract from its serious
commitment to low-carbon development.
There are few countries in the world that rely so little on fossil fuels. Ethiopia is still a
predominantly rural and agricultural country, but even among its peers, its negligible use
of fossil fuels stands out. What is even more unusual is the refusal to turn to fossil fuels
as its economy rapidly grows. There is no coal or natural gas power plant proposed in the
country. There is no decarbonization target because there is so little carbon in the power
sector to begin with. Instead, Ethiopia plans to keep building dams to generate and export
low-carbon electricity, and it keeps pushing for reforms that will help attract foreign
investment in wind, solar, and geothermal energy.
A grid based on renewable energy makes it easier to pursue an economic development
path that is not carbon intensive. Insofar as Ethiopia is seeking to attract heavy industry,

1. International Energy Agency (IEA), CO2 Emissions from Fuel Combustion 2019 (Paris: 2019), https://www.iea.
org/reports/co2-emissions-from-fuel-combustion-overview. The IEA shows country-level data for 143 countries
(other countries are grouped in regional aggregates).
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it is trying to locate it in several industrial eco-parks, which both offer attractive economic
opportunities and operate under tight regulations with access to (electric-powered) rail to
export goods through Djibouti. But the country is also keen to build and nurture industries
that can boost living standards without a sharp rise in emissions—industries that range
from tourism to horticulture. The challenge will be leapfrogging to the latest technologies
while maintaining its comparative advantage as a stable, secure location with plentiful
low-cost labor, but Ethiopia is committed to make it work.
Urbanization is another feature of Ethiopia’s rapid development. The population of Addis
Ababa, the capital, doubled over the past 20 years and is expected to almost double again
in the next 15 years, reaching almost 9 million by 2035. It is still the only city in the
country with a population over 1 million people—other big cities only have a few hundred
thousand people. But they too are growing fast: by 2035, there will be several cities with
a population between 700,000 and 1 million. Providing these swelling urban populations
with sufficient energy and transportation services will be a major challenge.
An expanded road network in one of the country’s responses. But Ethiopia as a whole,
and Addis Ababa in particular, wants to avoid an undue dependence on the automobile. A
light-rail transit system opened in Addis Ababa in 2015, built in partnership with Chinese
investors. A bus rapid transit system finally started construction in 2020, supported by
the French Development Agency. The city has an ambitious plan to build footpaths and
bike lanes to encourage non-motorized travel and ensure that motorized travel takes
place primarily on public transit. Few cities, especially in emerging economies, so clearly
embrace the best practices that urban planners around the world are recommending.
It is hard not to look at Ethiopia and see a bold experiment underway. There are
challenges, of course. In a top-heavy system, changes in leadership can lead to shifts in
direction. The country’s flagship project, the Grand Ethiopian Renaissance Dam (GERD),
has already caused a diplomatic row with its neighbors and might escalate into a broader
crisis. Foreign investment in power generation is trickling in, but slowly. Leapfrogging
technologically is good in theory, but who can turn away investment dollars and goodpaying jobs from whatever corner they might come? And providing quality transportation
services for a city that will grow to almost 9 million people without putting too many cars
on the road will depend on a successful deployment of public transportation and cycling
that is rare in the Global South.
Even if Ethiopia fails to accomplish these goals in full, the gravitational pull of the CRGE
should keep it in a low-carbon orbit, potentially providing a model of green growth at
the earliest stages of development for its contemporaries to follow. Experiencing no
increase in GHG emissions while achieving economic growth for two decades might prove
impossible. But any effort to seriously bend the emissions curve will still be a remarkable
achievement—one worth praising, learning from, and replicating.
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Background

Ethiopia in Context
Ethiopia is a development success story: since 2000, its gross domestic product (GDP) has
increased fivefold and its per capita income has tripled.2 The country is still largely agrarian,
with only 20 percent of the population living in cities; agriculture comprises about 80 percent
of employment, 75 percent of exports, and 44 percent of GDP.3 This is not to say urbanization
and industrialization are not relevant or that both are not increasing rapidly. Urban areas
generated 62 percent of Ethiopia’s GDP in 2013,4 and industrialization is being driven by
heavy government investment in infrastructure, agriculture, education, and industrial parks.
Ethiopia was the largest recipient of foreign direct investment (FDI) in Africa in 2016, at $3.2
billion, and the country usually receives overseas development assistance (ODA) of about the
same amount, as well as further multilateral development bank (MDB) loans of around $2–3
billion per year.5 But its structural transformation remains slow, agricultural productivity is
trailing population growth, the manufacturing base is low, investment in privately-owned
manufacturing firms is stagnant, and there is little export growth in industrial sectors.6
Ethiopia’s energy and climate ambitions are encapsulated in its Climate Resilient Green
Economy Strategy (CRGE), announced in 2011. The CRGE aims to transform Ethiopia
into a lower-middle income country by 2025 without an increase in its greenhouse gas
(GHG) emissions. It is, by all measures, one of the most ambitious plans put forward by
an emerging economy anywhere in the world. The easiest way to visualize what Ethiopia
hopes to accomplish is to look at its Intended Nationally Determined Contribution in the
2015 Paris Agreement.

2. “GDP (constant 2010 US$),” World Bank, https://data.worldbank.org/indicator/NY.GDP.MKTP.KD; and “GDP per
capita (constant 2010 US$),” World Bank, https://data.worldbank.org/indicator/NY.GDP.PCAP.KD.
3. New Climate Economy, Better Growth, Better Climate in Ethiopia (Global Commission on the Economy and Climate, December 2015), http://newclimateeconomy.net/sites/default/files/nce-rfp-ethiopia.pdf.
4. “Making Growth Green and Inclusive: The Case of Ethiopia,” OECD, OECD Green Growth Papers, June 2013,
https://www.oecd-ilibrary.org/making-growth-green-and-inclusive_5k46dbzhrkhl.pdf?itemId= percent2Fcontent
percent2Fpaper percent2F5k46dbzhrkhl-en&mimeType=pdf.
5. Stratos Tavoulareas, “Attracting External Financing in Ethiopia’s Power Sector,” Energy Transition Strategies Working Paper, CSIS, October 2020.
6. Ibid.
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Most of Ethiopia’s emissions in the baseline year (2010) came from the agriculture and
forestry sectors, with energy comprising just 12 percent of the total, split almost evenly
between the four major sectors (electricity, transportation, buildings, and industry). On a
per-capita basis, the country’s goal is to reduce emissions from 2010 to 2030 by almost 39
percent. The strategy for doing so has two elements.
First, there is an agriculture and forestry strategy, aimed to reduce emissions from those
sectors and to turn forestry into a major sink (hence the big negative figure, anchored
by a commitment to plant 20 billion trees by 2024).7 In effect, improved agricultural and
forestry practices will allow emissions from the energy sector to grow without increasing
the country’s overall footprint. Such practices will also increase the country’s resilience
and serve as an economic strategy in their own might (e.g., through agricultural exports,
tourism).
The second element is the desire to solicit cutting-edge technologies for Ethiopia’s
industrialization. In a business-as-usual scenario, emissions from energy would grow
sevenfold between 2010 and 2030, but improved efficiency will limit that growth to a factor
of just five. Importantly, that entire growth comes from the transportation and industrial
sectors—there is no targeted increase in emissions from power generation or from buildings.
This rests on the continued development of hydropower and other low-caron energy
resources such as wind, solar, and geothermal. It is a pledge to avoid emissions from the
start rather than looking to “decarbonize” later.

Ethiopia: Greenhouse Gas Emissions Target
Mt CO2e
2010
Agriculture
77
Livestock
65
Crops
12
Forestry
55
Energy
18
Electricity
5
Transportation
5
Industry
4
Buildings
4
Total
150
per capita
1.8

2030 BAU
185

2030 Target
95

90
125
5
40
70
10
400
3.0

-40
90
5
30
50
5
145
1.1

Source:
Federal Democratic
Republic
ofNationally
Ethiopia,
Intended
Nationally
Source:
Federal Democratic
Republic of Ethiopia,
“Intended
Determined
Contribution,”
UnitedDetermined
Nations Framework
Convention
on
Climate
Change,
March
8,
2017,
https://www4.unfccc.int/sites/ndcstaging/PublishedDocuments/Ethiopia%20
Contribution (INDC), United Nations Framework Convention on Climate Change, March
First/INDC-Ethiopia-100615.pdf.
8, 2017.

7. Samuel Getachew, “Ethiopia will plant 5 billion trees this year to tackle climate change, but it comes at a steep
price,” Quartz Africa, June 10, 2020, https://qz.com/africa/1866532/ethiopia-to-plant-5-billion-trees-in-2020-tobeat-climate-change/.
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This strategy represents ambition, but it also speaks to the country’s vulnerabilities
to climate change.8 Ethiopia’s rural population is exposed to the effects of rising
temperatures, decreasing rainfall, and increasing droughts and floods.9 Ethiopia’s
topography results in high climate variability that is only likely to increase.10 In 2016, a
severe drought reduced livestock and agricultural output, contributing to malnutrition
for some 10 million Ethiopians.11 Ethiopia has suffered seven major droughts since the
1980s, five of which have resulted in famines and all have had major economic impacts—
lowering GDP by between 1 and 4 percent each time.12 These changes will not just
affect agriculture but also Ethiopia’s infrastructure, with 80 percent of roads unpaved
and easily degraded by heavy rains and floods; its reliance on hydroelectricity is also
expected to increase
the country’s
sensitivity to climate
impacts, both as
rainfall becomes
more variable and as
generation capacity
rises in line with
government targets.13

Source: based on data from International Energy Agency, CO2 Emissions from Fuel Combustion 2019 Highlights (Paris: November 2019), https://webstore.iea.org/co2-emissions-fromfuel-combustion-2019-highlights.

Ethiopia is thus at
the forefront of a
new development
paradigm. Where
environmental goals
were once perceived
to impose limitations
on industrialization
and catch-up
growth, Ethiopia
is proactively
challenging this
received wisdom
with innovative
policy solutions
and international
collaboration. As

8. Notre Dame, “Notre Dame Global Adaptation Index,” University of Notre Dame, 2014, https://gain.nd.edu/ourwork/country-index/.
9. Richard O. Anyah and Weini Qiu, “Characteristic 20th and 21st century precipitation and temperature patterns and changes over the greater horn of Africa,” International Journal of Climatology 32, no. 3 (January 2011):
347–363, doi:10.1002/joc.2270.
10. OECD, “Chapter 5: Climate-resilient development in Ethiopia,” in Climate Resilience in Development Planning (Paris: 2014), https://www.oecd-ilibrary.org/environment/climate-resilience-in-development-planning_9789264209503-en.
11. Leonore Albers, Jos van Roosmalen, and Abera K. Tura, “Climate change and neonatal survival: The case of
Ethiopia,” Lancet Global Health 4, no. 4, e236 (April 2016), doi:10.1016/S2214-109X(16)00045-0.
12. OECD, “Chapter 5: Climate-resilient development in Ethiopia.”
13. Ibid.
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with all new paradigms, settling on optimal solutions will require a period of trial
and error, and Ethiopia will be no exception to this rule. The remainder of this report
describes where Ethiopia has achieved initial success or made promising progress and,
most importantly, the political, economic, and collaborative conditions that made
these outcomes possible. Within each case study, the difficulties already encountered
and the challenges yet to come are also clearly detailed.
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Success Story #1

Industries without Smokestacks
What Was the Success?
Ethiopia’s economic strategy tracks the themes in the emerging “industries without
smokestacks” literature, which tries to broaden the lens through which policymakers
think about a country’s structural transformation to activities beyond manufacturing.
Some of these activities might be classified under “services” in statistical measures, or
even under “agriculture,” but they share with manufacturing an ability to benefit from
scale and productivity growth.14
For Ethiopia, this strategy has meant two things. First there is a focus to nurture
industries that can deliver economic growth and export revenue without associated
emissions. Tourism, for example, has grown by a factor of four since 2005 to nearly
a million international visitors in 2017, generating $3.5 billion in export earnings,
almost 46 percent of total exports.15 Horticulture, the export of cut flowers, is
another success story, growing to become the country’s fifth-largest export,
generating a quarter of a billion dollars in revenue and employing more than half
a million Ethiopians.
Ethiopia is also trying to attract investment in sector-specific special economic zones
(SEZs) and eco-industrial parks. Its nine eco-industrial parks, which host over 150
enterprises, have created more than 70,000 jobs and generated over $130 million in
exports, all while adopting sustainable technologies—running on renewable electricity,
connecting through electric rail, and minimizing water pollution. Though still small in
absolute terms, these SEZs help train the local workforce, demonstrate best practices,
and transfer leading technologies to Ethiopian companies—with a near-zero

14. Richard S. Newfarmer, John Page, and Finn Tarp, Industries Without Smokestacks: Industrialization in Africa
Reconsidered (Oxford, UK: Oxford University Press, 2018), p. 2.
15. Mulu Gebreeyesus, “Structural Transformation and the Development of Clean Industries in Ethiopia,” Energy
Transition Strategies Working Paper, CSIS, October 2020.
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carbon footprint, courtesy of Ethiopia’s low-carbon grid and emphasis on low-carbon
production processes.16

How Did It Happen?
For tourism and horticulture, Ethiopia has committed resources and political capital
and has built institutions and supporting infrastructure. The Ethiopian Investment
Commission has helped attract, retain, and expand foreign direct investment (FDI). The
Ethiopian Tourism Transformation Council and the Ethiopian Horticulture Development
Agency are sector-specific agencies that are tasked with advancing these sectors. The
government has also invested in infrastructure, building a new airport in Addis Ababa and
constructing roads, airports, hotels, and communication networks.17
SEZs have helped attract FDI by allowing the government to effectively solve problems
and partner with international players such as China. SEZs are regulated by the Ethiopian
Investment Commission and guided by the country’s high-level industrial strategy. China,
where SEZs were critical to rapid development, has been especially important in the
development of Ethiopia’s SEZs ever since helping plan and construct Ethiopia’s first SEZ,
the Eastern Industrial Park, in 2007. Chinese state-owned companies have been involved
in almost every phase of SEZ development in Ethiopia, from planning and construction to
supporting management practices and helping train the local workforce.18

What Comes Next?
Ethiopia has no shortage of pressing concerns for its government to tackle, and there is
always a risk that its political leadership will de-prioritize or abandon its green growth
ambitions, especially as new leadership shifts the country’s focus from a “developmental
state” model to one that emphasizes market reforms instead. Encouragingly, the new
prime minister seems to view climate as a priority, announcing, for example, an ambitious
initiative to plant 20 billion trees by 2024.19 Institutional continuity can be important as
well. In 2014, the government created a new environmental ministry to be responsible for
the CRGE, shifted various portfolios to the new agency, elevated its status as a ministry,
and increased its budget.20 But many of the CRGE’s goals have yet to reach the local level;
several reports, including from participants at the CSIS workshop, noted that many
officials and agencies have not even heard of the CRGE.21
Leapfrogging to efficient technologies presents its own challenges. Ethiopia benefits from
a low-carbon grid, which makes electricity consumption de facto green, but lowering
16. Sarah Hager, Justin Lin, and Jiajun Xu, “Special Economic Zones and Structural Transformation in Ethiopia: A New Structural Economics Perspective,” in The Oxford Handbook of the Ethiopian Economy, Fantu Cheru,
Christopher Cramer, and Arkebe Oqubay, eds. (Oxford: Oxford University Press, 2019), doi:10.1093/oxfordhb/9780198814986.013.43.
17. Gebreeyesus, “Structural transformation and the development of clean industries in Ethiopia.”
18. Hager, Lin, and Xu, “Special Economic Zones and Structural Transformation in Ethiopia.”
19. Samuel Getachew, “Ethiopia will plant 5 billion trees this year to tackle climate change, but it comes at a
steep price,” Quartz Africa, June 10, 2020, https://qz.com/africa/1866532/ethiopia-to-plant-5-billion-trees-in2020-to-beat-climate-change/.
20. Christopher John Paul and Erika Weinthal, “The development of Ethiopia’s Climate Resilient Green Economy
2011–2014: implications for rural adaptation,” Climate and Development 11, no. 3 (2019): 193-202, doi:10.1080/1
7565529.2018.1442802.
21. Ibid.
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the carbon intensity of the production process is another matter. With investment and
expertise residing overseas, Ethiopia is at the mercy of foreign technology decisions and
developments. Research on “leapfrogging” shows that emissions and efficiency standards
are vital to transferring new technologies from joint venture partners.22 Despite many
standards on the books, workshop participants noted that these are often only effective
for new firms (rather than existing ones) and rely on a high degree of enforcement
capacity, which is often lacking.
There is also a question of scale. Ethiopia has been able to reallocate resources from lowproductivity agriculture to higher-productivity (and often, but not always, green) sectors.
It is unclear how much of Ethiopia’s large agricultural population these sectors can absorb
before a saturation point is reached.23 Ethiopia is essentially in uncharted waters. None
of this is to say that Ethiopia cannot succeed, only that the government will need to
experiment and be flexible in its approach.

22. Kelly Sims Gallagher, “Limits to leapfrogging in energy technologies? Evidence from the Chinese automobile industry,” Energy Policy 34, no. 4 (March 2006), https://www.sciencedirect.com/science/article/abs/pii/
S0301421504001739.
23. Xinshen Diao, Margaret McMillan, and Dani Rodrik, “The Recent Growth Boom in Developing Economies: A
Structural-Change Perspective,” in The Palgrave Handbook of Development Economics, Joseph Antonio Ocampo and
Machiko Nissanke, eds. (London: Palgrave Macmillan, 2019), https://drodrik.scholar.harvard.edu/publications/
recent-growth-boom-developing-economies-structural-change-perspective.
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Success Story #2

Expanding Electricity Infrastructure
and Access
What Was the Success?
From 2009 to 2019, Ethiopia’s electricity generation capacity almost tripled to over 4,500
MW, and the country now has the fourth-largest generation fleet in sub-Saharan Africa
(after South Africa, Nigeria, and Ghana).24 Most of the installed capacity, and most of the
growth, has come from hydroelectric power, which also makes Ethiopia’s electricity sector
among the least carbon intensive in the world. This expansion has enabled Ethiopia to
supply electricity to more people: in 2017, 34 percent of Ethiopians had access to grid
electricity, up from 10 percent in 2005—an increase of nearly 40 million people—and 57
percent of households have access to at least one source of electricity, including off-grid
solutions.25 Yet only 24 percent of primary schools and 30 percent of health clinics have
access to electricity, an indicator of how much work remains.26

How Did It Happen?
Electrification has been supported by high-level targets, political commitment, and an
ability to source the requisite investment.27 Ethiopia has a track record for completing
infrastructure projects on time, on budget, and with relatively limited corruption.28
Investment in Ethiopia has been high, reaching up to 19 percent of GDP in 2011, helping
24. International Renewable Energy Agency (IRENA), Renewable Capacity Statistics 2020 (Abu Dhabi: March 2020),
https://irena.org/publications/2020/Mar/Renewable-Capacity-Statistics-2020.
25. Gouthami Padam et al., Ethiopia Beyond Connections: Energy Access Diagnostic Report Based on Multi-Tier Framework (Washington, DC: World Bank, 2018), https://openknowledge.worldbank.org/handle/10986/30102.
26. Emma Gordon, “The Politics of Renewable Energy in East Africa,” Oxford Institute for Energy Studies, OIES Paper EL 29, August 2018, https://www.oxfordenergy.org/wpcms/wp-content/uploads/2018/08/The-politics-of-renewable-energy-in-East-Africa-EL-29.pdf.
27. The country has introduced two growth and transformation plans (GTP I & II). GTP I aimed to quadruple
generation capacity from 2,000 MW to 8,000 MW by 2015 and expand electricity coverage from 41 to 75 percent
of the country. GTP II extended the generation goal to 17,000 MW by 2020 and increased the electricity coverage
ambition to 90 percent.
28. Janelle Plummer, Diagnosing Corruption in Ethiopia: Perceptions, Realities, and the Way Forward for Key Sectors.
Directions in Development – Public Sector Governance (Washington DC: World Bank, 2019).
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to transform the transportation and power sectors.29 Financing for this infrastructure
has come from domestic and external public borrowing; more recently, the country has
encouraged private investment as well.30
Ethiopia has the second-highest hydropower potential in Africa, estimated at around
45,000 MW. Since 2009, the country has commissioned five hydro dams, with a total
capacity of 3,147 MW, bringing its total to 4,047 MW, the most in Africa.31 Another
8,864 MW of hydro is under construction, including Africa’s largest (and most
controversial) dam, the Grand Ethiopian Renaissance Dam (GERD), with an expected
capacity of 6,450 MW—almost doubling Ethiopia’s power supply. If and when the
project is completed, the GERD will be able to export electricity to Djibouti, Sudan,
South Sudan, Kenya, and Tanzania.
Hydropower satisfies numerous political objectives.32 Infrastructure is centrally controlled,
fitting the regime’s state-led development approach. As a low-carbon source, it enables
industrialization without emissions. It is a sector that has attracted foreign investment,
particularly from China. Hydropower also helps Ethiopia manage the delicate balance
between regional competition for water, food security, and energy development. Finally,
and most simply, hydroelectricity generation helps the country meet its electricity access
goals, bringing power to the 60 million, mostly rural Ethiopians who are critical to both its
economic future and the government’s political fortunes.
Access remains a paramount goal. More than 90 percent of energy consumption and
cooking and heating services in rural areas comes from traditional biomass fuels, generally
in the form of charcoal or fuel wood. This contributes to the country’s forest degradation
and indoor air pollution problem and comprises the bulk of its GHG emissions.33 The
government has collaborated with development partners such as the World Bank and
USAID on a series of electricity access initiatives34; its aim is to achieve universal access by
2025—65 percent on the grid and 35 percent off grid, the latter building on the Lighting
Africa program, in place since 2014.
Large public investment in infrastructure has been critical. Ethiopia expanded its grid
infrastructure to reach 80 percent of the population over the course of 10 years, building
17,000 km of transmission lines and 163 substations, prioritizing infrastructure over
household connections. The number of electrified towns and villages increased from only
667 to more than 6,000. This was made possible by strong political commitment and by

29. World Bank, Priorities For Ending Extreme Poverty And Promoting Shared Prosperity (Washington, DC: World
Bank, March 2016), http://documents1.worldbank.org/curated/en/913611468185379056/pdf/100592-REVISEDP154064-PUBLIC-Ethiopia-SCD-March-30-2016-web.pdf.
30. Ibid.
31. Hon Seleshi Bekele, “Hydropower development in Ethiopia to attain sustainable growth,” International Hydropower Association, May 24, 2018, https://www.hydropower.org/blog/blog-hydropower-development-in-ethiopia-to-attain-sustainable-growth.
32. Harry Verhoeven, “The politics of African energy development: Ethiopia’s hydro-agricultural state-building
strategy and clashing paradigms of water security,” Philosophical Transactions of the Royal Society A 371, no. 2002
(2013), http://doi.org/10.1098/rsta.2012.0411.
33. Sied Hassen, “Low-carbon Development and Access to Electricity in Ethiopia,” Energy Transition Sttrategies
Working Paper, CSIS, October 2020.
34. The first was the Universal Electrification Program (UEAP), which began in 2005 and successfully expanded
national electricity coverage and grid infrastructure until it was replaced in 2018 with the National Electrification
Program (NEP) in 2018.
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external support—loans and technical support for design and implementation from China
and multilateral institutions.35
In off-grid electricity, success has come from a narrowly focused multilateral effort, led
by the World Bank and International Finance Corporation (IFC). The program has been
designed to overcome several local barriers to off-grid electricity, including limited access
to foreign currency to import the necessary technologies, scant private sector participation
in the market, and an unclear policy framework and absence of clear quality assurance
guidelines. A pilot version of Lighting Africa was rolled out in Kenya and Ghana in 2007
and has now had success across sub-Saharan Africa in creating sustainable markets for
off-grid solutions. Importantly, the IFC supports banks and microfinance institutions with
a guaranteed facility to channel financing to distributors, retailers, and end users. Unlike
most donor-based solutions, the end-customer is paying the full cost of the solar lighting,
with no subsidy provided, helping create a self-sustaining market.
Ethiopia: Electricity Generation and Capacity
Generation (gigawatt hours)

Non-Hydro Capacity (megawatts)
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Source: International Energy Agency, “Data and Statistics,” https://www.iea.org/data-and-statistics?country=WORLD&fuel=Energy%20supply&indicator=TPESbySource; International Renewable Energy Agency, Renewable Capacity Statstics 2020 (Abu
Dhabi: March 2020), https://irena.org/publications/2020/Mar/Renewable-Capacity-Statistics-2020.

What Comes Next?
Ethiopia’s hydropower ambitions have also created a geopolitical crisis. More than 90
percent of Egypt’s population lives alongside the Nile River, which supplies most of
the country’s water, and Egypt sees the Grand Renaissance Dam as a threat to its water
security.36 There is domestic pressure in Ethiopia to fill the dam, and mediation efforts by
the African Union and United States have resolved some of the technical disagreements
but failed to resolve tensions. Indeed, the U.S. decision to withhold $130 million in
foreign assistance as pressure may have made matters worse. A big challenge for Ethiopia
is how to complete the dam without a diplomatic crisis or, worse still, a conflict.

35. Hassen, “Low-carbon Development and Access to Electricity in Ethiopia.”
36. “The bitter dispute over Africa’s largest dam,” The Economist, July 2, 2020, https://www.economist.com/middle-east-and-africa/2020/07/02/the-bitter-dispute-over-africas-largest-dam.
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Climate change presents another threat. One study estimated that the country could
lose 800 GWh of hydropower due to climate change, a loss that could not be made up by
increased capacity additions.37 A World Bank exercise showed a range of outcomes, with
some scenarios showing hydro production rising and others showing it falling—a reminder
of the inherent uncertainty that climate change presents for a country that so relies on
hydroelectricity for its needs.38
Even as capacity increases, Ethiopia’s transmission and distribution (T&D) infrastructure
needs to expand and be strengthened and modernized. Years of underinvestment in the
maintenance and upgrade of the existing network create problems of reliability in urban
areas.39 This is particularly harmful for business productivity: one study found that power
outages increase firms’ total costs by 15 percent on average.40 Unreliability also contributes
to high levels of self-generation, particularly from diesel, undercutting progress toward a
zero-carbon electricity system.
Ethiopia also faces the so-called “last-mile paradox,” particularly in rural areas.41 As much
as 90 percent of Ethiopia’s population live within 10 km of grid infrastructure, but only
34 percent of households are connected to the grid, even though the cost of connections
is a small fraction of overall costs. Grid extension is therefore the “low-hanging fruit” of
improving energy access in Ethiopia.42 There has been some success with a World Bank
program that allows customers to pay for their own connection fees over time, but more is
needed, and faster, to meet the country’s universal electrification goals.
To make all these investments, Ethiopia will need to attract private and foreign
investment. Ethiopia ranks 158th in the World Bank’s Doing Business Index and ranks low
in measures like “Getting Electricity,” “Getting Credit,” and “Protecting Minority Investors.”
The country’s state-driven model has delivered results, but it needs to evolve to a more
flexible structure to enable the tranche of development.

37. Bob van der Zwaan, Agnese Boccalon, and Francesco Dalla Longa, “Prospects for hydropower in Ethiopia: An
energy-water nexus analysis,” Energy Strategy Reviews 19 (January 2018): 19-30, doi:10.1016/j.esr.2017.11.001.
38. World Bank, Priorities For Ending Extreme Poverty And Promoting Shared Prosperity (Washington, DC: World
Bank, March 2016), http://documents1.worldbank.org/curated/en/913611468185379056/pdf/100592-REVISEDP154064-PUBLIC-Ethiopia-SCD-March-30-2016-web.pdf.
39. Ibid.
40. Lamessa T. Abdisa, “Power outages, economic cost, and firm performance: Evidence from Ethiopia,” Utilities
Policy 53 (August 2018): 111-120, doi:10.1016/j.jup.2018.06.009.
41. Luiz Maurer and Carmen Nonay, “Output-Based Aid in Ethiopia: Dealing with the ‘Last Mile’ Paradox in Rural
Electrification,” Global Partnership for Results-Based Approaches, 2009, https://www.gprba.org/knowledge/publications/output-based-aid-ethiopia-dealing-last-mile-paradox-rural-electrification.
42. Hassen, “Low-carbon Development and Access to Electricity in Ethiopia.”
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Success Story #3

Attracting Foreign Capital in the
Power Sector

What Was the Success?
Ethiopia has signed agreements for almost 1,500 MW of renewable electricity capacity
since 2015, compared to less than 200 MW in all preceding years (see table).43 Many of
these projects involve Chinese companies, but the investor base has been broadened
in recent years. Not all of these projects will be completed, of course, but they signal a
significant shift in Ethiopia’s electricity market from a hydropower-based system to new
energy technologies and from a state-owned model to one that includes foreign investors.

How Did It Happen?
The market-oriented reforms in Ethiopia’s power sector since 2013 reflect a broader trend
toward facilitating structural transformation in the Ethiopian economy by deregulating
prices, privatizing state-owned enterprises, and encouraging foreign investment.44 In 2013,
the government split the national utility into two public enterprises, Ethiopian Electric
Power (EEP) and the Ethiopian Electric Utility, partially unbundling the state-owned
monopoly. Various regulatory improvements have also been implemented, including a
framework that covered tariff reforms to improve cost recovery and establishing a new
agency, the Ethiopian Energy Authority (EEA), to set tariffs and efficiency standards and
to monitor compliance with regulations. In 2018, the government passed a public-private
partnership (PPP) proclamation to allow greater private participation in the power sector
through an open competitive bidding process (not just in the power sector).45

43. Easwaran Narassimhan, “Electricity-sector Transitions for Green Industrialization: A Case Study of Ethiopia,”
Energy Transition Strategies Working Paper, CSIS, October 2020.
44. Gebreyesus, “The Private Sector in Ethiopia’s Transformation.”
45. Narassimhan, “Electricity Sector Transitions for Green Industrialization.”
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Renewable Energy Deployment in Ethiopia
Power
Plant

Technology

Capacity
(MW)

Cost (USD)

Year
Started

Year
Completed

Financier

Policy
Instrument

EPC / IPP

Ashegoda

Wind

120

290 million

2008

2013

French

Public
investment

Vergnet

Adama I

Wind

51

117 million

2009

2012

China Ex-Im
Bank (85%);
EEP (15%)

Public
investment

HydroChina

Adama II

Wind

153

345 million

2012

2015

China Ex-Im
Bank (85%);
EEP (15%)

Public
investment

HydroChina

Aysha

Wind

120

257 million

2017

2020

China Ex-Im
Bank (85%);
EEP (15%)

Public
investment

Dongfang
Electric

Aluto
Langano

Geothermal

5

17 million

2020

2021

JICA grant

Public
investment

Toshiba,
Toyota Tsusho, Egesim
Energy

Corbetti

Geothermal

150

800 million

2019

2023 for
first 50MW

InfraCo Africa,
Berkeley Energy, Reykjavik
Geothermal,
and Iceland
Drilling

IPP – Direct
negotiations

Corbetti
Geothermal

Tulu Moye

Geothermal

150

800 million

2019

2022 for
first 50MW

Meridiam
(51%); Reyjavik
Geothermal
(49%)

IPP – Direct
negotiations

Tulu Moye
Geothermal
and KenGen

Metahara

Solar PV

100

120 million
(Price per
kWh not
disclosed)

2019

2020

Guarantor World Bank

IPP –
Competitive
auctions

ENEL Green
Power

Gad – I
Ditcheto - I

Solar PV

250

300 million
(Bid price
- 0.025/
kWh)

2019
(RFP)

Not
finalized

IFC scaling
solar 1; Guarantor - World
Bank

IPP –
Competitive
auctions

Saudi Arabia’s ACWA

Weranso,
Welencheti,
Humera,
Mekelle

Solar PV

500

570 million

2020
(RFQ)

Not
finalized

IFC scaling solar 2/ MOFEC
Guarantor World Bank

IPP –
Competitive
auctions

TBD

Metema,
Hurso

Solar PV

250

---

Planned

Planned

IFC scaling solar 2/ MOFEC
Guarantor World Bank

IPP –
Competitive
auctions

TBD

Assela

Wind

100

---

Planned

Planned

IFC scaling
wind / MOFEC
Guarantor World Bank

IPP –
Competitive
auctions

TBD

Source: Easwaran Narassimhan, “Electricity-sector Transitions for Green Industrialization: A Case Study of Ethiopia,” Energy
Transition Strategies Working Paper, CSIS, October 2020.

The government is also preparing a power sector reform roadmap, which will include
further unbundling and the liberalization of wholesale and retail electricity markets.
A new investment law, passed in early 2020, was explicitly designed to encourage foreign
direct investment (FDI), especially in the power sector. Whereas the existing investment
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regime had been explicitly focused on attracting FDI to the manufacturing and agriculture
sectors, the new law has a broader range of objectives, including improving economic
competitiveness, increasing exports, generating employment, and accelerating the
transfer and diffusion of knowledge and technologies.46 The law expands the definitions
of “investment” and “capital” to facilitate these broader objectives and mandates that
Regional Investment Bureaus coordinate with central authorities to create a uniform and
efficient investment system.
The government has also reached out to multilateral institutions for technical assistance
in managing the specific challenges of renewable energy. With the proliferation of PPPs
over the last year, the government is working with the World Bank to conduct competitive
auctions, establish a legal and regulatory framework for independent power producers
(IPPs), and prepare IPP procurement documents. Known as the Renewable Energy
Guarantees Program, this World Bank initiative also provides payment guarantees to cover
the EEP’s power purchase obligations and loan guarantees for commercial lenders, helping
derisk the off-taker and accelerate investment in the sector.47
Several tenders have been completed, including the Corbetti geothermal project (150 MW)
and the Metehara solar project (100 MW), but the projects have yet to reach financial
closure and are still working through several hurdles.48 The Metehara project falls under
the U.S. government’s Power Africa program and the World Bank, which has teamed up
with the EEP to test its new procurement and financing structures and which launched a
successful competitive bidding process in 2017. The Ethiopian government and the World
Bank have also begun preparatory work on a similar approach for wind projects, though
this is in its very early stages.

What Comes Next?
The challenges to expanding non-hydro renewables mirror those for investment in the
economy at large. A lack of hard currency continues to be of primary concern to foreign
investors, and efforts so far to resolve this by boosting export revenues have been
insufficient. Project approval is also slow and uncertain, as projects have to pass through
the Council of Ministers and parliament. These delays and heightened uncertainty are
compounded by domestic political instability, particularly the ever-present threat of conflict.
Despite tariff reforms, retail electricity tariffs remain below power supply costs, which
undermines the financial sustainability of the sector and its attractiveness to foreign
investors, although the government has committed to full cost recovery within a few
years. Relatedly, there are questions over the creditworthiness of the EEP, the off-taker in
the market, and despite a partial risk guarantee from the World Bank, a more sustainable
solution still needs to be found. Another constraint facing many investors is land
acquisition, particularly in solar and geothermal projects. The government has committed

46. Mekdes Mezgebu and Mesfin Tafesse, “Ethiopian New Investment Proclamation: Key Changes,” Mesfin
Tafesse & Associates, February 1, 2020, https://www.mtalawoffice.com/legal-updates/entry/ethiopian-new-investment-proclamation-key-changes-1#:~:text=The%20New%20Proclamation%20expands%20EIC’s,investments%20to%20obtain%20EIC’s%20services.
47. Narassimhan, “Electricity Sector Transitions for Green Industrialization.”
48. Tavoulareas, “Attracting External Financing in Ethiopia’s Power Sector.”
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to facilitating land acquisition on behalf of project developers, but this remains an
inefficient and bureaucratic process. Similarly, the permitting and licensing requirements
are over-complicated and involve numerous agencies, often with conflicting goals. Finally,
several of the projects are banking on Ethiopia becoming an electricity exporter in the
region, but this is uncertain given the region’s instability.49
These barriers show that the reform process is far from complete, with several key pieces
of the puzzle remaining. These include further strengthening the credibility of the PPP
policy by ensuring that the off-taker, the EEP, cannot renegotiate already signed PPAs.
Further, the unbundling process needs to continue, with one option being to split the EEP
into separate generation and transmission and distribution (T&D) agencies. Improving
coordination and building capacity within relevant government agencies is also a critical
step in ensuring the implementation of new reforms matches their ambition.

49. Ibid.
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Success Story #4

Improving Urban Mobility

What Was the Success?
In Addis Ababa, the only city in Ethiopia with a population over 1 million, building a
sustainable transportation system means avoiding an excess reliance on private cars
and having a focus on public transit and streets that encourage cycling and walking.
The Light Rail Transit (LRT) system, which opened in 2015, carries about 200,000
daily riders on 31.6 km of lines. This is just 4 percent of public transport demand in
the city, but it is popular among its riders, leading to calls for additional public transit
infrastructure (rail and bus). Construction also began on a bus rapid transit (BRT) system
in June 2020, supported by the French Development Agency and to be constructed by a
French company.50 Such a plan has been in the works for years, given that a BRT system
can deliver more capacity at about a third of the cost.51 The first line is just 20 km, but
experience shows that growth can accelerate after the first hurdle is cleared. The city has
also expanded its road coverage from just 7 percent in 2006 to 22 percent in 2019, with
most new roads including pedestrian walkways. More significantly, in its Non-Motorised
Transport Strategy 2019-2028, the Addis Ababa Road and Transport Bureau set some
ambitious targets: to construct 600 km of footpaths and 200 km of cycle tracks, to have
non-motorized transport account for 60 percent of all trips, and for public transportation
to make up 80 percent of motorized trips. If nothing else, this is one of the most ambitious
strategies by a city in the Global South.

How Did It Happen?
The first two ingredients for success were governance and money. In 2004, Addis Ababa
established an independent agency, the Addis Ababa City Road Authority, to develop and
manage the road network, showing political commitment to the project and a willingness

50. “Addis Ababa Launches Construction of Bus Rapid Transit,” Ethiopian Monitor, June 27, 2020, https://ethiopianmonitor.com/2020/06/27/addis-ababa-launches-construction-of-bus-rapid-transit/.
51. Wondimu Abeje, “Urban Clean Mobility and Transit in Ethiopia,” Energy Transition Strategies Working Paper,
CSIS, October 2020.
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to develop technocratic capacity and insulate decisions from political pressures.52 There
are still challenges, of course, in terms of coordination, especially among local and federal
authorities,53 but the city has also managed to allocate a growing share of its budget to
roads, reaching 15.5 percent in 2019.54
The city is also participating in international initiatives such as the New Climate
Economy, the World Resource Institute’s Cities4Forests initiative, the C40 Cities group,
and various engagements with the World Bank.55 The Non-Motorised Transport Strategy
2019-2028 was developed with technical assistance from the Institute for Transportation
and Development Policy (ITDP) and with support from the United Nations Human
Settlements Programme and UN Environment Programme.56
Addis Ababa has also managed to leverage foreign investment from China. The LRT
system, which cost $475 million, was 85 percent financed by the Export-Import Bank of
China.57 (China has been an important partner in several large transportation projects in
the country, such as the Addis Ababa-Djibouti railway line connecting the two countries).
The system was planned by the central government, and responsibility for the project was
given to the Ethiopian Railway Cooperation (ERC), a state-run company, rather than Addis
Ababa’s Public and Freight Transport Authority.58 This speaks to the central government’s
desire for the project to showcase “Ethiopian renewal” and its goal to turn Addis Ababa
into the “capital city of Africa.”59 But it also led to challenges in terms of cost, coordination,
and ongoing operational and maintenance issues.

What Comes Next?
Ethiopia in general, and Addis Ababa in particular, faces constraints in expanding urban
transport infrastructure. The first is institutional: despite multiple plans, implementation
is limited by bureaucratic capacity. Central government agencies have been more
successful than their local counterparts, but mostly in delivering highly visible but perhaps
unsustainable showcase projects. Complex and often overlapping roles among different
institutions undermine cohesion and could be addressed by governance reforms (such

52. Wondimu Abeje, “Urban Clean Mobility and Transit in Ethiopia,” Energy Transition Strategies Working Paper,
CSIS, October 2020.
53. World Bank Group, Enhancing Urban Resilience: Addis Ababa (Washington, DC: World Bank, 2016), https://
openknowledge.worldbank.org/bitstream/handle/10986/23245/Addis0Ababa00E0ing0urban0resilience.pdf?sequence=1&isAllowed=y.
54. “Addis Ababa City Spends Big on Roads,” Ethiopia Construction, https://ethiopiaconstruction.com/news/addis-ababa-city-spends-big-on-roads/.
55. Ethiopian Development Research Institute (EDRI) and the Global Green Growth Institute (GGGI), Unlocking
the Power of Ethiopia’s Cities (New Climate Economy, February 2015), https://newclimateeconomy.report/2018/
wp-content/uploads/sites/2/2015/03/Unlocking-the-Power-of-Cities-in-Ethiopia.pdf; “Cities4Forests,” World
Resources Institute, https://www.wri.org/our-work/project/cities4forests; “Addis Ababa,” C40, https://www.c40.
org/cities/addis-ababa; and International Bank for Reconstruction and Development and World Bank, Addis Ababa Urban and Metropolitan Transport and Land Use Linkages Strategy Review (Washington, DC: World Bank Group,
September 2014), https://elibrary.worldbank.org/doi/abs/10.1596/26080.
56. Addis Ababa City Administration, Addis Ababa Non-Motorised Transport Strategy 2019-2028 (Addis Ababa: November 2018), https://africa.itdp.org/publication/addis-ababa-non-motorised-transport-strategy-2019-2028/.
57. “Light Rail Transit in Addis Ababa,” Center for Public Impact, April 7, 2016, https://www.centreforpublicimpact.org/case-study/light-rail-transit-in-addis-ababa/.
58. Clelie Nallet, The Challenge of Urban Mobility: A Case Study of Addis Ababa Light Rail, Ethiopia (Paris: Institut
Francais des Relations Internationales, February 2018), https://www.ifri.org/sites/default/files/atoms/files/nallet_urban_mobility_addis_ababa_2018.pdf.
59. Ibid., 20.
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as consolidating responsibilities into a single unit responsible for urban transport). Even
then, there is an urgent need for greater collaboration and engagement by development
agencies to improve governance at a local level.
Investment is another barrier. This is a common problem for public transportation,
particularly in developing countries, and is exacerbated by the factors described above
(e.g., political instability, lack of foreign currency, opaque regulations, and inadequate
bureaucratic capacity). While the central government has implemented joint ventures
with China, China cannot finance all of Ethiopia’s transport needs, and neither can
municipal revenues. Local authorities should look to alternate options, many of which are
already being pursued, such as tapping development institutions, infrastructure funds,
and specialist sources of finance such as the Green Climate Fund—although none of these
need to be at the expense of municipal fiscal autonomy that improves a city’s ability to
provide infrastructure and public services.
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