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Executive Summary 
Ethiopia has an ambitious low-carbon development strategy, the Climate Resilient Green Economic Strate-
gy (CRGE), which started in 2011 and aspires to build a climate resilient green economy and help Ethiopia 
achieve lower-middle-income status by 2025 while keeping emission levels reasonably low. Two of the four 
pillars of implementing the strategy include expanding electricity generation from renewable sources and 
leapfrogging to energy efficient technologies. In light of the country’s low-carbon development and access 
to clean electricity, the purpose of this review is to study successful policies and programs related to access 
to clean electricity and identify the contributing factors to the success of these policies and programs as 
well as barriers to future progress. 

Prior to the CRGE strategy, the country had designed an electrification program based on its renewable 
energy sources, the Universal Electrification Access Program (UEAP). The program started in 2005 and 
made progress in furthering access to electricity. The program was designed to complement the country’s 
ambitious economic development, and its implementation included stakeholders ranging from the highest 
levels of government to the grassroots level. With loans from multiple sources, particularly China, multiple 
power plants were constructed from renewable resources. As a result, the country’s generation capacity has 
increased from less than 800 MW in 2005 to about 4,300 MW in 2017. Further, access to grid electricity 
also increased from less than 10 percent in 2005 to about 34 percent in 2017. The UEAP was eventually 
subsumed into a new policy, but it made substantial positive impacts in increasing energy impact. Howev-
er, future progress of the grid electricity program may be challenged by the geopolitical tensions in the Nile 
Basin and the political and foreign currency crises manifesting in the country.

Progress in the off-grid sector was not as positive as in grid electricity. The sector was characterized by 
donor-funded solar projects (usually under subsidy), market spoilage with low-quality solar products, a 
lack of a policy framework for quality standards and grid encroachment, limited consumer awareness of 
the benefits of solar products, and limited access to finance for suppliers and consumers. The World Bank 
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and International Finance Corporation (IFC), part of the World Bank Group, designed the Lighting Africa 
(LA) program with the aim of creating an integrated approach to developing a sustainable solar market in 
Africa. This was done by including multiple stakeholders along all segments of the supply chain. It includ-
ed government, financial institutions, distributors, retailers, technicians, and consumers. The government 
developed and implemented a solar quality framework, and the financial institutions provided loans to 
distributors, retailers, and consumers. Market activation and TV and radio advertisement was conducted to 
increase knowledge of the quality of verified products and benefits of solar. 

Through this integrated approach, about 2.5 million solar products were sold, and access to off-grid elec-
tricity increased from less than 5 percent when the program stated to about 11 percent in 2018. Despite 
this achievement, future sustainability of the solar market and the off-grid sector at large may be chal-
lenged by a shortage of foreign currency and currency inconvertibility. 

From both grid and off-grid programs, there are policy implications to be drawn. The UEAP focused on 
generation and transmission but less on last-mile connectivity. Future policies should focus on encour-
aging households to connect to grid electricity. Facilitating loan services similar to the LA program can 
help with this. Further, more work is needed to improve the reliability of the power supply, as many 
businesses and households still rely on diesel-based power as backups. The study also identified an 
electricity efficiency gap among electricity users. A mandatory energy efficiency audit program, especial-
ly for firms and buildings, would be very beneficial. Lastly, the LA program should be extended to other 
off-grid regions in the country. 

Introduction 
Ethiopia has played a leadership role in climate change mitigation in the last several decades and demon-
strated its commitment through designing an emission-neutral growth avenue. On the other hand, its 
energy sector has been dominated by traditional sources such as biomass fuels, which directly and indi-
rectly contribute to carbon emissions and can negatively impact quality of life. The residential sector is the 
leading consumer of biomass energy, which constitutes more than 90 percent of its total energy consump-
tion. More than 90 percent of rural households depend on biomass fuels for cooking and heating services.1 
These rural households collect firewood for their own consumption or to sell to local markets either in 
the form of charcoal or fuel wood. This contributes to the country’s forest degradation and emissions of 
pollutants with higher global warming potential than carbon dioxide (e.g., methane, carbon monoxide, and 
black carbon).2 In addition, indoor air pollution generated from the burning of traditional biomass fuels in 
traditional settings can result in negative health impacts as well. 

Cognizant of the energy-mix problem in the country and the role of electricity access, the Ethiopian  
government, non-governmental organizations such as the World Bank, and the U.S. Agency for Inter-
national Development (USAID) have developed policies and programs to increase access to electricity 
in both rural and urban households. The purpose of this review is to identify successful policies and 
programs for enhancing access to clean sources of electricity, highlight challenges that lie ahead based 
on current success stories, and provide recommendations based on these identified drivers of success 

1. Dawit Diriba Guta and Jan Börner, “Energy security, uncertainty, and energy resource use option in Ethiopia: A sector modelling 
approach,” International Journal of Energy Sector Management 11, no. 1 (2017): 91-117, doi:10.1108/IJESM-04-2015-0005; and Fed-
eral Democratic Republic of Ethiopia, Ethiopia’s Climate-Resilient Green Economy: Green Economy Strategy (Addis Ababa: November 
2011), https://www.undp.org/content/dam/ethiopia/docs/Ethiopia%20CRGE.pdf.  

2. Veerabhadran Ramanathan and Greg Carmichael, “Global and regional climate changes due to black carbon,” Nature Geoscience 1 
(2008): 221–227, doi:10.1038/ngeo156. 
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and potential challenges. Two programs are discussed in detail as successful cases, one for grid electricity 
and one for off-grid electricity. 

One of the earlier grid programs which has shown good progress in terms of improving access to grid elec-
tricity is the UEAP. The program began in 2005, when national electricity coverage (area coverage) was 17 
percent. The program was replaced by a new program, the National Electrification Program (NEP), in 2018. 
The UEAP was divided in into three five-year implementation plans. In the first five years, the plan was to 
increase electricity coverage to 50 percent, and the target was raised to 90 percent in the second five-year 
period. The NEP replaced the UEAP in the final five-year period. Further, the second and third five-year 
plans of the UEAP were also part of Growth and Transformation Plans (GTP) of country. Achieving high 
economic growth was an essential element of the design of the UEAP program. From the start of the UEAP 
in 2005, national coverage of grid electricity increased from 17 percent to 60 percent in 2017.3 

In the off-grid side, there have been different programs initiated by the government and non-government 
organizations. However, this review mainly discusses the program designed by the World Bank and IFC and 
accepted by the Ethiopian government: the LA Ethiopia program. The program was designed to transform 
the off-grid lighting market in Africa by introducing high-quality and affordable solar lamps to the market.  
Originally, the LA program was started in 2007 in Kenya and Ghana as a pilot program. Both countries had 
a large off-grid population, strong private-sector interest in the market, and sizable market potential (given 
the high spending levels on traditional lighting products). In Ethiopia, the LA program started in 2014. 
Unlike many other programs, the LA program aimed to achieve a sustainable market transformation with 
end-users paying the full cost of solar lamps (with loans or payment plans through microfinance institu-
tions, if needed) without donor subsidies. The program identified market barriers at each segment of the 
supply chain and tried to address these barriers. When the program started, there was only 5 percent solar 
penetration in the Ethiopian market.4 By December 2018, about 2.35 million off-grid lighting units had 
been sold through the program, with about 11.75 million people benefitting.

The grid and off-grid electrification efforts have not been without challenges. Although there has been 
tremendous success in expanding the grid infrastructure in rural towns, the actual connectivity of house-
holds did not keep pace due to the inability of households to pay for last-mile connections. In urban areas, 
electricity service provision from the grid has been challenged by frequent power blackouts and voltage 
fluctuations. Both the grid and off-grid sectors have also been challenged by institutional bottlenecks, 
inadequate or unclear regulatory frameworks, and a lack of adequate financing mechanisms. Particularly, 
the off-grid sector has been strongly affected by the absence of clear regulations about the fate of off-grid 
infrastructure upon grid arrival.

The rest of the review is organized as follows. Section 2 discusses the role played by the UEAP. Section 
3 presents a discussion of the off-grid sector in general and the LA program in particular. The final 
section concludes. 

3. Ethiopian Electricty Utility, አገር አቀፍ ኤሌክትሪክ አቅርቦት ፕሮግራም (2019).

4. World Bank, Ex-post evaluation of the Lighting Africa/Ethiopia project (Washington, DC: December 2019), https://www.projproc.
com/index.php/tender/5573-ex-post-evaluation-lighting-africaethiopia-project.
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The Universal Electricity Access Program (UEAP)

CONTEXT 
Ethiopia is a predominantly rural nation, with a great majority of the population residing in rural areas. 
Most of the population depends on biomass and other low-grade fuels for various energy services, includ-
ing cooking and lighting. On the other hand, the share of electricity as a source of energy is small, though 
it has increased over time. In 2005, grid electricity coverage in the country was just 17 percent. Widespread 
use of biomass fuels and the use of solid fuels contribute significantly to the country’s total greenhouse gas 
(GHG) emissions.5 Additionally, the deforestation, environmental degradation, and subsequent emission of 
black carbon that the country experienced in the last few decades is partly attributable to the dominance 
of primary energy sources and the demand for agricultural land.6

On the other hand, Ethiopia is known to have enormous untapped potential for renewable energy de-
velopment due to two main reasons. First, the natural resource endowment of Ethiopia gives it the sec-
ond-largest potential in Africa for electricity generation from renewable sources.7 Second, the huge energy 
efficiency gap implies that there is an untapped potential for expanding access through energy efficiency 
programs.8 In addition, the relatively better grid infrastructure puts Ethiopia at an advantage to increase 
access through grid intensification and densification at a reasonable investment cost. 

Against this backdrop, Ethiopia launched the UEAP in 2005 to expand access to electricity for households 
and businesses.9 The UEAP was a multiyear program implemented in line with the Growth and Transforma-
tion Plans of the country. The main objective of the UEAP was to expand electricity supply infrastructure 
and improve actual connectivity in towns and rural villages through various innovative schemes, thereby 
improving living standards.10 Specifically, the UEAP’s primary aims included: expansion and rehabilita-
tion of the existing substations; installation of diesel-powered isolated systems in areas far from the grid; 
construction of transmission and distribution infrastructure to expand access to the grid; improvement of 
the reliability of electricity access in towns where there are power shortages by increasing the capacity of 
substations; and expansion of the distribution system.11 

In its implementation, the UEAP followed a decentralized approach which also allowed for participa-
tion of the local governments and community members. In urban areas where the infrastructure was 
already present, the focus was on improving the quality of electricity supply through rehabilitation  
 

5. Ministry of Environment and Forest, Ethiopia’s Second National Communication to the United Nations Framework Convention on 
Climate Change (UNFCC) (Addis Ababa: Federal Democratic Republic of Ethiopia, Ministry of 2015), https://unfccc.int/resource/docs/
natc/ethnc2.pdf.

6. Jillian Howell, “Chapter 6 Rural Electrification & Renewable Energy in Ethiopia,” Environmental Policy Review, (2011): 1–29, http://
web.colby.edu/eastafricaupdate/files/2012/02/Environmental-Policy-Review-2011_Chapter-6_color_small.pdf; and “Ethiopian Envi-
ronment Review,” Forum for Environment, 2010, https://www.phe-ethiopia.org/pdf/Ethiopian_Environment_Review.pdf.

7. Hassen S, Mekonnen A, Fentie A., A review of Ethiopian energy policy and energy programs, (2016), Ethiopian Development 
Research Institute; and Getachew Beyene, The Challenges and Prospects of Electricity Access in Ethiopia (Addis Ababa: Addis Ababa 
University-Department of Public Administration and Development Management, February 2018) http://etd.aau.edu.et/bitstream/
handle/123456789/7919/Getachew%20Beyene.pdf?sequence=1&isAllowed=y.

8. “Energy Efficiency Program and Activity Plan,” Ethiopian Energy Authority, 2019, http://www.eea.gov.et/index.php?option=com_
content&view=article&id=240:directive-energy-auditors-licensing-4&catid=46&lang=en&Itemid=191. 

9. Ethiopian Electricty Utility, አገር አቀፍ ኤሌክትሪክ አቅርቦት ፕሮግራም.

10. “Ethiopian National Energy Policy,” Ministry of Water, Irrigation  and Energy, 2013.

11. “Universal Electrification Access program (UEAP Report)” Ministry of Water, Irrigation  and Energy Megabit, 2009.
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and development of distribution systems and substations as well as establishment of better technical 
standards for the distribution system.12 

Implementation of the Universal Electricity Access Program 
The implementation of the UEAP started in 2005. It was implemented in three phases of five years each 
and has been experience great success in expanding grid infrastructure. Following the program’s introduc-
tion, Ethiopia massively expanded grid infrastructure to reach villages and towns in rural and peri-urban 
parts. Grid coverage grew to 60 percent in about 10 years. Alongside increasing the grid coverage, invest-
ment in transmission and the distribution system also played a vital role in reducing system losses.13 

Though generation is not the primary objective of the UEAP, the increase in the country’s generation 
capacity from 850 MW to 4,300 MW (by 2017) in the same period created a suitable environment for the 
program’s success. However, with growth in electricity demand in the country, transmission infrastructure 
and substations have still been overloaded during peak hours in the last five years.14 To ensure that trans-
mission keeps pace with the increasing generation and evolving geographic patterns of usage, new sub-
stations and transmission networks have been built. Currently, transmission lines have grown to 17,000 
kilometers, and the number of substations has increased to 163, a significant portion of which were con-
structed under the UEAP.15 Distribution networks were also expanded to provide a tire-1 only electricity 
for 44 percent of the population1 covering 60 percent of the geographic area of the country. Similarly, the 
number of electrified towns and villages increased from only 667 to more than 6,000 within a decade. 

The first phase of the UEAP did not emphasize the last-mile connection of households. In spite of the 
success in infrastructure development, actual household connections remained low. As a result, an 
innovative output-based aid program was implemented by the then Ethiopian Electric Power Corpora-
tion (EEPCo) in partnership with the World Bank’s Electricity Access Rural Expansion Project to mitigate 
the barriers that hinder (rural) households’ grid connectivity and address the “last miles paradox.”16 The 
project introduced an innovative approach which allows the customers to pay their connection fees over 
time. EEPCo allows customers to pay the connection fee over time, and the interest rate associated with 
these loans was subsidized by the World Bank through the Global Partnership for Output Based Aid grant 
program. The program was able to increase the number of households connected to the grid, though its 
implementation was delayed due to supply-side constraints, especially due to hydrological factors that 
followed the drought in 2009.17

12. “Ethiopian National Energy Policy,” Ministry of Water and Energy.

13. Ministry of Finance and Economic Development, Growth and Transformation Plan Annual Progress Report for F.Y. 2012/13 (Addis 
Ababa: Federal Democratic Republic of Ethiopia, February 2014), http://aigaforum.com/documents/GTP-APR-2005-Annual-Progress-
Report-04-2014.pdf.

14. Seleshi Bekele, National Electrification Program 2.0 (Addis Ababa: Federal Democratic Republic of Ethiopia, March 2019), https://
www.africa-energy-forum.com/article/ethiopia-national-electrification-program-20-report.

15. “Ethiopian Electric Power,” Ethiopian Electric Power, https://www.eep.com.et/en/.

16. Douglas Barnes, Raluca Golumbeanu, and Issa Diaw, Beyond Electricity Access: Output-Based Aid and Rural Electrification in Ethi-
opia (Washington, DC: World Bank, November 2016), https://openknowledge.worldbank.org/bitstream/handle/10986/26317/112967-
WP-P105651-PUBLIC-Beyond-Electricity-Access-Ethiopia-FINAL.pdf?sequence=1.
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Table 1: Number of Electrified Towns and Villages under the UEAP
Before 2005 2005-2010 2010-2015 2015/16

Newly electrified villages 667 3,138 1,589 44617

Total electrified by UEAP - 3,138 4,727 5,173

Total electrified villages and towns 667 3,805 5,394 5840

Cumulative grid coverage  41 54.25

Source: Getachew Beyene, “The Challenges and Prospects of Electricity Access in Ethiopia,” Addis Ababa University-Department of Public 
Administration and Development Management, February 2018, http://etd.aau.edu.et/bitstream/handle/123456789/7919/Getachew%20Beyene.
pdf?sequence=1&isAllowed=y.

In response to the above interventions, the proportion of households with access to grid electricity in-
creased from less than 10 percent in 2005 to about 33.1 percent in 2017. Though households’ actual 
connections still fall behind the expansion of grid infrastructure, there has been significant improve-
ment compared to the proportion of household connections before 2005. According to a recent multi-tier 
framework study by the World Bank, about 57 percent of households in Ethiopia have access to at least one 
source of electricity (including off-grid sources), but only 44.3 percent of them meet the criteria for mini-
mum electricity access (tier-1) (including off-grid sources).18 Compared to 5 percent household connectivi-
ty in 2000, this is a remarkable achievement.19

Three factors contributed to the achievements of the UEAP program. First, there was a strong commitment 
from the government. It allocated substantial resources to the electricity sector. The government believed 
that its growth and development plans would not be achieved without enough power for businesses and 
households. A multi-million-dollar loan was obtained from China and other multilateral institutions for 
the construction of power plants and transmission and distribution lines. Second, the program involved 
stakeholders ranging from the highest to the lowest administrative units during the implementation of the 
program. Many government and donor initiative programs have failed to be accepted by the end users be-
cause of a lack of involvement of stakeholders at the grassroots level. Third, China and multilateral institu-
tions such as the World Bank played a great role in providing finance either in the form of loans or grants. 
China also provided technical assistance in program design and implementation. 

The UEAP lasted for more than 10 years, and it succeeded in increasing grid infrastructure (albeit with 
relatively less attention to last-mile connections). Recently, the National Electrification Plan (NEP) 
replaced the UEAP, which is now seen as phased out. The NEP is a more comprehensive program in that 
it emphasizes households’ actual connectivity in addition to infrastructure development. In line with 
the second Growth Transformation Plan (GTP-II), the NEP was initiated to address the gaps in household 
connectivity through fast-paced grid connection and off-grid rollout.20 The NEP sets an ambitious goal 
of 100 percent electrification by 2025, 65 percent of which is expected to come from grid connections. 

17. Includes system rehabilitation for 64 previously electrified villages.

18. Recent reports indicate that this figure grew to 45 percent. USAID, Off-Grid Solar Market Assessment: Ethiopia (Washington, DC: 
October 2019), https://www.usaid.gov/sites/default/files/documents/1860/PAOP-Ethiopia-MarketAssessment-Final_508.pdf.

19. “Ethiopia Energy Outlook: Analysis from Africa Energy Outlook,” IEA, November 8, 2019, https://www.iea.org/articles/ethiopia-en-
ergy-outlook.

20. “Spurring Energy Sector Transformation in Ethiopia,” Energy Sector Management Assistance Program, March 21, 2018, https://
www.esmap.org/node/153673.
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The lingering 35 percent is expected to be from off-grid and mini-grid sources.21 Taking the lessons 
from implementation of the UEAP, the NEP is expected to contribute to universal electrification of the 
country in the next few years. 

Unlike the UEAP, the NEP accounts for bigger involvement of the private sector in generation, transmis-
sion, and off-grid power. Future grid power generation and transmission is planned through public-private 
partnership (PPP) arrangements. A large proportion of the off-grid market is expected to be covered by the 
private sector. 

The UEAP laid opportunities for enhancing access to grid electricity in the coming years, either through the 
NEP or other programs. First, the grid infrastructure constructed through the UEAP offers an opportunity 
for low-carbon electrification. The majority of households in the country are located within a small dis-
tance from the grid. To be specific, about 90 percent of the total population is within 10 kilometers from 
the grid.22 This makes grid-extension the low-hanging fruit for a modern energy transition in Ethiopia. The 
potential for generation of electricity from renewable sources is also expected to play a key role in decar-
bonizing other sectors. 

Another opportunity that may not necessarily be related to the UEAP but is relevant for creating access to 
electricity is the enormous energy efficiency potential in the electricity sector. This is one of the low-car-
bon potentials of the country. According to recent estimates, energy efficiency programs can play a key 
role in reducing the long-term costs of generation, transmission, and distribution by about 25 percent.23 
Implementation of an energy efficiency standard and labeling program in electric baking stoves has the po-
tential to reduce peak power demand by 623 MW, with energy savings of 487 GWh. The potential for saving 
electricity in the industrial sector by implementing energy efficiency standards is also enormous: prelimi-
nary estimates show that implementation of such standards has the potential to save 1,157 GW per year.24 
This shows a large low-carbon potential for energy efficiency in the household and industrial sectors. There 
is also untapped potential in other sectors and other end-use services in the residential sector.25

However, there are also a few challenges that may limit progress in electrification in the future. The first 
challenge is related to the geopolitics of the Nile Basin. For a long time, the water resource of Nile had been 
monopolized by two downstream countries (Egypt and Sudan). Two agreements from the colonial period 
give exclusive control to the two downstream countries—agreements between Egypt and Britain in 1929 
and between Egypt and Sudan in 1959—and were used to govern the use of Nile as a water resource until 
2010.26 Attempts to construct any dam over the Nile by upstream countries were followed by regional ten-
sions and serious disputes. For a long time, this issue has been a major obstacle for hydropower develop-
ment in the upper-Nile in general, and in Ethiopia in particular. Egypt’s hegemony over the Nile River was 
also due to its militancy and diplomatic position of influence with major financers of developments along 
the Nile Basin. The government of Ethiopia is discontent with Egypt’s undiplomatic approach of blocking 

21. Ibid.

22. USAID, Off-Grid Solar Market Assessment.

23. “Energy Efficiency Program,” Ethiopian Energy Authority, 2019, http://www.eea.gov.et/index.php?option=com_sppagebuilder&vie
w=page&id=1&Itemid=101&lang=en.

24. “Project document on Electric Injera Mitad Energy Efficiency Standards and Labeling,” DANAS Electrical Engineering, May 2015, 
https://www.academia.edu/33020865/Project_document_on_Electric_Injera_Mitad_Energy_Efficiency_Standards_and_Labeling.

25. Ibid.; and Edward Borgstein, “An Efficiency Opportunity at the Heart of Ethiopia’s Growth and Transformation,” Rocky Mountain 
Institute, December 12, 2019, https://rmi.org/an-efficiency-opportunity-at-the-heart-of-ethiopias-growth-and-transformation/#.

26. Jack Di Nunzio, “Conflict on the Nile: The future of transboundary water disputes over the world’s longest river,” Future Directions 
International, November 25, 2013, http://futuredirections.org.au/wp-content/uploads/2013/11/Nile_Conflict_Potential.pdf.
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financing from multilateral institutions for dam-related projects.27 This is likely to create a challenge in the 
future if Ethiopia plans to construct mega-power projects for hydropower. 

The second challenge is related to domestic political instability. If the current political instability continues 
for the coming few years, no foreign investors will make investments in the generation and transmission 
sectors. As stated above, future power generation and transmission is planned to be developed through 
PPPs, often involving foreign companies. 

The third challenge is related to the foreign currency shortage due to Ethiopia’s limited export earnings. 
Unless the country’s export structure and volume change in the coming years, foreign currency crises 
will be likely, which will also likely limit progress in terms of access to electricity. This, in particular, will 
be a challenge for foreign investors hoping to target the domestic market. In such a case, profit from the 
domestic sale of power will be collected in local currency, making currency inconvertibility a challenge 
for these investors. 

Off-grid Electricity in Ethiopia

GENERAL CONTEXT
Given the topography of the country, Ethiopia cannot achieve universal electrification by 2025 unless grid 
expansion is supplemented by off-grid solutions such as solar lanterns, solar home systems (SHS), and 
mini-grid and standalone systems. However, electrification efforts in the country have focused mainly on 
grid expansion and intensification until only recently, though grid expansion through the UEAP did target 
major rural towns, smaller towns, and scattered villages. Additionally, electrification in Ethiopia has been 
dominated by a public-sector monopoly, the Ethiopia Electric Utility (EEU), leaving little room for the pri-
vate sector. Against this backdrop, recent government policies and programs seem to realize the need for 
complementing grid expansion with off-grid technology.28 

An important step in policy reforms for the off-grid sector was the opening of the sector for private actors. 
Although the power sector is led by a public monopoly, the EEU, the 1998 investment code (No. 116/1998) 
is formulated to promote private-sector participation in power generation. With new regulations, foreign 
or local private-sector actors are allowed to participate in various subsectors of electricity generation, 
including: hydropower generation; off-grid rural electrification using mini-grid systems based on solar, 
small-hydro, and hybrid systems; and the manufacturing and sale of equipment and appliances, including 
hydro, solar, and wind generator components, transmission and distribution components (e.g., transform-
ers, cables, accessories, poles and towers, meters, etc), solar home systems, and heating systems. “It also 
invites private sector involvement in construction of dams, biogas digesters, solar PV panels, solar lanterns, 
water heaters, and efficient cook stove manufacturing and distribution in all regions of the country.”29 The 
investment code has been a great leap in terms of opening the sector for private investors.

Although the proclamation was approved in 1998, the participation of the private sector in the off-grid 
market has been slow to materialize until recently due to several different factors. These are mainly 

27. MK Mahlakeng, “China and the Nile River Basin: The Changing Hydropolitical Status Quo,” Insight on Africa 10, no. 1 (2017): 
73–97, doi:10.1177%2F0975087817741043.

28. Ministry of Water, Irrigation and Energy and Ministry of Environment and Forestry, “Off-grid Rural electrification in Ethiopia,” 
Ecofys, April 5, 2016, https://sun-connect-news.org/fileadmin/DATEIEN/Dateien/New/NAMA-proposal-for-Off-grid-Rural-electrifica-
tion-in-Ethiopia_April-2016.pdf.

29. “Mapping of Energy Institutions and Initiatives in Ethiopia,” Climate and Development Knowledge Network, August 20, 2017, 
https://cdkn.org/wp-content/uploads/2018/02/Inventory-of-Energy-Initatives.pdf.
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related to finance and policy (institutional) challenges. The finance-related challenges of the off-grid 
sector are engendered by various factors, including the limited penetration of banking and financial 
technologies and the capital-intensity of the sector. First, off-grid business is considered to be less prof-
itable for private investors due to the low tariff rate for grid-based electricity and low willingness to pay 
among off-grid households since they expect to be served at a rate comparable to the grid tariff. Recent-
ly, though, Willingness to Pay (WTP) is showing an upward tide, with improved financial capacity of 
households triggered by rapid economic growth. Another issue is that the initial investment costs for the 
off-grid and mini-grid infrastructure have to be paid upfront, while the benefits flow over time. Hence, 
the investment decision involves time-discounting for the mini-grids.28 Absence of adequate end-user 
financing facilities is also a significant barrier since most rural households cannot afford to pay for many 
off-grid products in one shot.30 

In terms of finance, limited access to foreign currency has also delayed the participation of the private 
sector in the off-grid market. Almost all off-grid technologies are imported from outside the country and 
require foreign currency. The off-grid sector was not a primary focus for the government, and as a result, 
the National Bank of Ethiopia did not prioritize foreign currency in the sector. There was a long queue to 
access the limited quantities of foreign currency in the country. Even when those companies managed to 
secure foreign currency, they confronted complex import rules and provisions. Another limiting factor was 
the lack of access to banking and financial services.31 Until recently, most micro-financial institutions did 
not lend specifically for energy, and the penetration of mobile banking technology is limited compared to 
neighboring countries. There were only nine companies providing mobile money services in 2018. 

Further, uncertainties that come from a lack of a clear policy framework for the off-grid sector also delayed 
the active participation of the private sector. The uncertainty stems from two sources. First, there is uncer-
tainty about the path of grid coverage. Additionally, there is no clear regulation about “what will happen to 
the mini-grid if the grid arrives.”32 Second, absence of clear quality assurance guidelines resulted in un-
certainty in the entire off-grid market. Unlike high-quality products, low-quality solar products are easily 
accessible in many rural markets, resulting in market spoilage. On the other hand, a framework for quality 
standards had not been put in place to control this development. To make matters worse, the capacity of 
implementing institutions to enforce any of the existing standards has been infuriatingly low.33 Private 
investors have to take these risks if they invest in the sector. Further, a tariff methodology and off-grid di-
rective, which are expected to attenuate some of these problems, have been drafted but not yet approved.

However, the World Bank, IFC, and Ethiopian government recently designed a program that addresses 
many of the above obstacles and that has shown positive progress in terms of private-sector participation 
in the solar market and household use of solar technology. This program is called the LA program. The 
following section discusses the LA program in detail, including the motivation for the program, how the 
program addressed the above challenges, the stakeholders involved, and the success achieved.

30. “Accelerating access to electricity in Africa with off-grid solar: Off-grid solar country briefing: Ethiopia,” Overseas Development 
Institute, January 2016, https://www.odi.org/sites/odi.org.uk/files/odi-assets/publications-opinion-files/10247.pdf.

31. USAID, Off-Grid Solar Market Assessment: Ethiopia; and Ministry of Water, Irrigation and Energy, Updated Rapid Assessment and 
Gap Analysis on Sustainable Energy for All (SE4All): The UN Secretary General Initiative (Addis Ababa: Federal Democratic Republic 
of Ethiopia, December 2013), https://www.se4all-africa.org/fileadmin/uploads/se4all/Documents/Country_RAGAs/MWH_-_Updat-
ed-Rapid_Gap_Analysis.pdf.

32. “Mapping of Energy Institutions and Initiatives in Ethiopia,” Climate and Development Knowledge Network; and ibid.

33. Ministry of Water, Irrigation and Energy, Updated Rapid Assessment and Gap Analysis on Sustainable Energy for All (SE4All).
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THE LIGHTING AFRICA ETHIOPIA PROGRAM
The LA program aims to increase access to clean electricity among the rural sub-Saharan African poor. 
Sub-Saharan Africa is the region with the lowest rate of electrification in the world. About 600 million 
people in the region lack access to electricity, and the majority of these are rural households. In this region, 
there is a gap of more than 40 percent between urban and rural households in terms of access to elec-
tricity. Unless there is an intervention, the number of people without electricity is projected to increase 
significantly by 2030 as the population continues to grow.34

The LA program was designed to transform the off-grid lighting market in Africa by introducing high-qual-
ity and affordable solar lamps to the market. Prior to the implementation of the program, the LA group 
conducted a market study in five African countries (Ethiopia, Ghana, Kenya, Tanzania, and Zambia). The 
study found that the off-grid market was characterized by donor-led initiatives, high-cost units, and tech-
nologically immature products often unsuited to the needs of African customers.35 

Further, the study also showed that consumers did not trust the solar products available and that 
there is a lack of knowledge about the benefits of solar technologies. On the supply side, supply chain 
entities were disconnected from one another, distributors and retailers lacked access to finance, and 
importers faced customs and policy barriers. Some African countries imposed high import duties 
or had long and arduous customs processes. Importers were also often unaware of what the policy 
environment was in these countries.36

The LA program introduced an innovative market design to address the aforementioned barriers by includ-
ing multiple stakeholders in the market: local country governments (policy), financial institutions such 
as banks and microfinance institutions (finance), and distributors, retailers, technicians, and consumers 
(market). The program started in Kenya and Ghana as a pilot program in 2007, and Ethiopia started its 
iteration of the program in 2014.

The program is different from previous donor-led programs in that it does not pursue subsidies as the 
main solution for either suppliers or end users. It is an integrated approach focused on creating a sus-
tainable market. It starts by persuading the government to accept the design and be part of the program. 
The government is primarily involved in developing and implementing the quality standard framework. 
In Ethiopia, there was no framework for solar technology quality standards, and as a result, the mar-
ket was spoiled with low-quality solar and LED products. With the technical input from LA group, the 
government developed a quality standard framework and started implementing it, helping to reverse the 
market spoilage problem. 

Financial institutions such as banks and microfinance institutes come into play in the market as loan 
providers to distributors, retailers, and consumers. The IFC, a partner of the World Bank in the LA pro-
gram, supports banks and microfinance with a guarantee facility to channel financing to the distributors, 
retailers, and end users (consumers). Further, it also invests in loss partnerships with companies to 
facilitate the acquisition of low-cost solar products through microfinance and banks. Unlike many 

34. IEA, Africa Energy Outlook 2019 (Paris: November 2019), https://www.iea.org/reports/africa-energy-outlook-2019.

35. World Bank Group, Lighting Africa Progress Report: Building Market Momentum (Washington, DC: June 2010), https://lightingaf-
rica.org/wp-content/uploads/2014/01/Annual_Report_FY%202010_final.pdf.

36. Lighting Africa. Lighting Africa Progress Report: Building Market Momentum. 2010. https://lightingafrica.org/wp-content/up-
loads/2014/01/Annual_Report_FY%202010_final.pdf
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donor-based programs, through the provision of the loan services, consumers are buying the full upfront 
cost of the solar products through installments. No subsidy is provided to the end-use consumers. 

The program also conducted market and meeting activations, roadside shows, and intensive TV and radio 
advertising to spread knowledge of the benefits of quality verified solar products, warranties, and the avail-
ability of solar products through the microfinance loan modality. 

These integrated activities make the program one of the most successful off-grid programs in the coun-
try. Through the program, about 2.35 million off-grid lighting units has been sold, with about 11.75 mil-
lion people benefitting from the program. Before the program, the penetration of solar products in the 
market was very small (5 percent), and the market was dominated by low-quality solar products mainly 
imported from China.37 

The use of solar-based lighting has the dual advantage of reducing emissions and the negative health im-
pacts of pollutants from kerosene-based lighting. The LA program aimed to reduce carbon dioxide emis-
sions by 235,000 metric tons by switching from fuel-based lighting to modern solar lighting systems.

One of the main objectives of LA program is to create a sustainable market for solar products in Ethiopia 
and other sub-Saharan African countries. The climate and low-carbon development goals would also be 
difficult to achieve if the market continued to function without the program. It is worth discussing the 
available opportunities for the sustainable solar market in Ethiopia and sub-Saharan African countries in 
the future. First, consumers’ knowledge about solar products has increased in the past 5 to 10 years. With 
increased awareness, it is more likely that more rural consumers will shift from kerosene-based lighting 
to solar-based lighting. Second, the link created between microfinance institutes retailers and end users is 
also an opportunity for sustainability in the solar market. Growing sales of solar through the established 
link will make microfinance and retailers more profitable. Third, there is a sharp decrease globally in the 
price of solar products, and innovation in solar products includes other features that consumers are de-
manding, such as mobile charging and power for TV. 

However, this outlook is not without its challenges. There are some factors that may challenge the sustain-
ability of the off-grid market in Ethiopia in the future. Although there will be several other challenges, the 
main challenges identified in this study are the shortage of foreign currency and currency inconvertibility. 
The nature of each challenge can be different for local and foreign investors. For foreign investors who in-
vest in domestic off-grid (mainly mini-grid), their revenue is collected in local currency. Currently, due to a 
shortage of foreign currency in the country, profits in local currency will be difficult to convert into foreign 
currency. For locals, who mainly engage in importing solar products to the country, the shortage of foreign 
currency will limit the availability of solar products in the market. 

Conclusions and Policy Implications
Access to electricity is an essential component in achieving transformative growth, improving quality 
of life, and reducing GHG emissions. Nevertheless, the proportion of the Ethiopian population with 
electricity access was extremely low for decades. A staggering majority of the population used to de-
pend on traditional biomass for various energy sources, which consequently contributed to deforesta-
tion, indoor air pollution, and GHG emissions. This practice had various detrimental impacts on peo-
ple and the environment. However, the last two decades witnessed a reversal in this trend provoked 
by an increase in the electrification rate in the country. The electrification rate increased from less 

37. World Bank, Ex-post evaluation of the Lighting Africa/Ethiopia project.
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than 10 percent in 2005 to about 45 percent in 2018. This was made possible through strong efforts on 
grid expansion and off-grid rollout. 

On the grid side, the increase in grid electricity access in the last several decades was mainly attributed to 
the UEAP, which began in 2005. The grid electrification rate increased from less than 10 percent in 2005 to 
about 33 percent in 2017. This was made possible through strong development efforts to construct power 
generation. The government recognized that power is key for its ambitious economic development plan 
and borrowed millions of dollars from multiple sources for generation and transmission lines. In about a 
decade, the country’s grid electricity generation capacity increased from less than 800 MW in 2005 to 4,300 
MW in 2017. This made the country the third-largest country in sub-Saharan Africa in terms of electricity 
generation capacity and facilitated the increase in household grid connections. Since the country’s grid 
electricity generation is from renewable sources, such an increase in access means a significant reduction 
in GHG emissions as people switch away from biomass fuels. There have also been massive investments 
under the UEAP to expand the transmission and distribution infrastructure in the country. As a result, the 
number of towns and villages connected to the grid grew from 667 at the beginning of the UEAP to more 
than 6,000 over a 10-year period. 

In the past decade, progress in access to off-grid electricity is not as large as the progress of grid electric-
ity access. In the past decade, access to off-grid electricity increased from less than 5 percent to about 11 
percent. The slower rate of increment in off-grid electricity access was related to challenges in finance, 
awareness, quality, and policy (institutional). Suppliers and end users have limited access to finance, 
many consumers were unaware of the benefits of solar products, the market was spoiled with lower 
quality solar products mainly imported from China, and there was no policy framework for quality con-
trol and grid encroachment. 

However, the World Bank and IFC recently brought an innovative marketing approach to the off-grid 
sector, mainly to solar technologies, namely through the LA program. The approach tried to solve barri-
ers across all segments of the supply chain. This was made possible by including multiple stakeholders, 
including the government, financial institutions, distributors, retailers, technicians, and end users. The 
government developed and implemented a solar quality framework; finance was made available for 
distributors through the Development Bank of Ethiopia and for retailers and consumers through mi-
crofinance institutions; technicians from many regions were trained; and a consumer awareness pro-
gram was conducted through market and meeting activations and through TV and radio advertisement. 
Through this integrated approach, about 2.5 million solar products were sold by 2018, benefitting about 
11 million people. In the time frame of the LA program, the access to off-grid electricity increased from 
less than 5 percent to about 11 percent. 

For grid electricity, the infrastructure constructed in the past decade presents the opportunity to increase 
access to grid electricity in the future. In the off-grid sector, there are numerous opportunities to help 
develop a sustainable solar market: knowledge programs conducted through LA and other initiatives; loan 
service linkages between banks and distributors, between microfinance institutions and retailers, and be-
tween microfinance institutions and consumers; a sharp global decline in the price of solar products; and 
innovations on multiple features of solar products. 

However, the future progress of grid and off-grid electricity will be challenged by the following factors. For 
grid electricity, geopolitical tensions between Ethiopia and Egypt over the Nile River Basin will create a 
challenge in terms of future power generation, future access to electricity, and access to finance from mul-
tilateral institutions. Further, Ethiopia’s limited export earnings and political instabilities increase the risk 
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and uncertainties for foreign investors looking for power-sector investment opportunities in the country. 
For the off-grid side, a shortage of foreign currency and currency inconvertibility are the main challenges 
for the sustainability of the off-grid market for both local and foreign investors in the country. 

POLICY IMPLICATIONS
As stated in the above sections, the UEAP put huge emphasis on infrastructural development; however, 
relatively less emphasis was given to the last-mile connectivity. There are households in the grid area who 
are either not connected to the grid or are illegally connected to the grid. Many of these households are 
low-income households who cannot afford the upfront costs of connection. Hence, the government should 
design programs similar to the World Bank’s Global Partnership for Output Based Aid program (i.e., provid-
ing installment-based loans for low-income households to get connected to the grid). As large proportions 
of Ethiopian household are low-income, connection of this segment of households will have large implica-
tion for achieving the low-carbon targets of the country. 

The issue of last-mile connectivity was more for rural households and rural towns, but in urban areas, 
however, the biggest problem with grid power is outages. From a low-carbon perspective, the long power 
outages have made households and firms look for diesel-based electricity as a backup power source, which 
results in more emissions. Power outages in urban areas are mainly due to old transmission and distribu-
tion lines and low-capacity transformers; thus, emphasis should be placed on the replacement of these old 
transmission and distribution lines and low-capacity transformers. Thankfully, this problem is recognized 
in the NEP, and replacement is already underway in Addis Abba and should expand to the other cities.

Another potential area for low-carbon development, but with little to no progress, is energy efficiency. The 
potential of energy efficiency is equivalent to energy savings of 487 GWh just for upgrading the existing 
40-year-old injara stoves in the market and 1,157 GW per year from upgrading the industrial sector. How-
ever, in Ethiopia there is no mandatory building, commercial, and industry-level energy auditing program. 
Hence, little progress has been made in achieving the projected electricity savings. There are also no incen-
tive mechanisms for individuals to adopt and innovate energy efficient measures and technologies. Thus, 
the country’s targets of lower emissions from energy efficient measures will be difficult to achieve without 
the mandatory energy audit program and incentive mechanisms for individuals. 

In the off-grid sector, the government should expand a program similar to the LA program in all the 
regions of the country. Currently, the LA program is limited to four regions (Amhara, Oromia, SNNP, and 
Tigrai). However, the program should be expanded to other regions, taking into account local lifestyles and 
settlement types.

Sied Hassen is a senior research fellow at the Environment and Climate Research Center at the Policy Studies 
Institute in Addis Ababa, Ethiopia.

This report is made possible by the generous support of BP.

This report is produced by the Center for Strategic and International Studies (CSIS), a private, tax- 
exempt institution focusing on international public policy issues. Its research is nonpartisan and 
nonproprietary. CSIS does not take specific policy positions. Accordingly, all views, positions, and 
conclusions expressed in this publication should be understood to be solely those of the author(s).

© 2020 by the Center for Strategic and International Studies. All rights reserved.



Low-carbon Development and Access to Electricity in Ethiopia   |  14

References 
1. Alam Hossain Mondal et al., “Ethiopian power sector development : Renewable based universal 

electricity access and export strategies,” Renewable and Sustainable Energy Reviews 75,(2017):11-20, 
https://doi.org/10.1016/j.rser.2016.10.041.

2. Alam Hossain Mondal et al., “Ethiopian energy status and demand scenarios : Prospects to improve 
energy efficiency and mitigate GHG emissions,” Energy 149 (2018):161-172, https://doi.org/10.1016/j.
energy.2018.02.067. 

3. Gouthami Padam, “Ethiopia Beyond Connections: Energy access diagnostic report based on Multi-Tier 
Framework,” International Bank for Reconstruction and Development and The World Bank, June 2018, 
https://openknowledge.worldbank.org/bitstream/handle/10986/30102/129100.pdf?sequence=5&isAl-
lowed=y.


