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EXECUTIVE SUMMARY


The countries of the East African Rift region are endowed with significant geothermal potential for 
 electricity production, as well as for direct use. Harnessing these resources can provide a renewable, 
 affordable and stable energy supply. It can also help governments meet the objectives of the 2030 
 Agenda for Sustainable Development and the climate objectives set out by the Paris Agreement. 


Nevertheless, only about 900 megawatts-electrical (MWe) of installed geothermal electricity capacity 
 exists in the region to date, via power plants in Ethiopia and Kenya. Yet geothermal resources have been 
 confirmed via drilling of deep exploration wells in Djibouti and shallow wells in the Democratic Republic of 
 Congo (DRC) and Zambia. As of May 2020, however, active drilling of geothermal wells was taking place 
 only in Djibouti, Ethiopia and Kenya, with other regional countries only at the surface exploration phase 
 of development. 


This includes drilled or planned drilling of thermal gradient holes and slim wells in the United Republic 
of Tanzania (thereafter referred to as “Tanzania”), Uganda and Zambia. In Zambia, the drilled slim wells 
intercepted a geothermal reservoir at a shallow depth, while in Uganda, the drilling of gradient thermal 
wells was temporarily suspended in April 2020 to allow for the completion of environmental and social 
impact assessments. Exploration drilling in Rwanda was unsuccessful, and Comoros is in the process of 
fundraising for exploration drilling.



(14)Various challenges have hindered the advancement of geothermal projects among the countries of the 
 EARS over the last decades, including: 


» limited awareness about the potential and benefits of direct use applications among policy-makers, 
 entrepreneurs and communities 


» limited public financial resources


» challenges in raising financing for the exploration phase – before the resource is proven – notably 
 due to regulatory gaps and lack of adequate policies in some countries


» shortage of local skilled geothermal workforce 


» limited understanding of the geology in the Western branch (until recently).


The countries in the region are making commendable efforts to develop their geothermal resources. 


However, more needs to be done at a faster rate to realise the full potential and benefits of these resources. 


To this end, collaboration between governments and development partners can help spur geothermal 
 development in the region. 


Building on the analysis of experiences in Comoros, Djibouti, Ethiopia, Kenya, Tanzania, Uganda and Zambia, 
 this report draws on lessons learned in these countries and makes the following main recommendations 
 to improve enabling frameworks and thereby fast-track the deployment of geothermal energy in  
 the region. 



Policies and regulatory framework 


» Transparent, clear and predictable licensing and administrative procedures are an essential 
 prerequisite for attracting geothermal developers and investors.


» The establishment of strategic geothermal institutions and departments within energy ministries 
 has been shown to accelerate progress in geothermal development.


» Recent developments in Ethiopia suggest that, with current risk mitigation mechanisms and 
 stable policies, well-structured power purchase agreements can support the early entry of private 
 developers in the financing and implementation of geothermal project.


» Distinct and clear policies and regulations for direct use projects should be enacted.



Financing 


» Though finances from the public sector have been instrumental in the realisation of geothermal 
 projects in the region, it is desirable that the private sector get involved as early as possible.


» Risk mitigation schemes and financial support may be considered for both power and direct use 
 projects. Public-private well-productivity insurance schemes could complement existing support 
 mechanisms and encourage development.


» Available and forthcoming financing schemes could be used for raising equity to finance geothermal 
 projects, particularly those in early stage development.


» Technical assistance and project facilitation tools are already available in the region but further 
 support may be required to help some project developers access much-needed affordable finance.


» Purchase of capital-intensive drilling rigs by countries may not be recommended during early 
geothermal development stages but could be considered after successful exploration to help lower 
the cost of drilling if the local energy landscape is conducive.
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Developing direct use projects


» Awareness creation of the potential for direct use and associated benefits should be targeted 
 towards decision-makers, communities and industries. Appropriate tools to assess the viability of 
 direct use projects should be developed.


» Accelerated development of direct use in the region may benefit from master plans for geothermal 
 heat utilisation for each country that are aligned to industrial and rural development strategies.


» Licensing of direct use projects may be streamlined and regulations clearly spelt out. 


» Demonstrating the financial viability of direct use projects and the development of suitable business 
 models should be supported. 


» Coordination of the activities of stakeholders could result in quicker development.



Exploration methods 


» The appropriate geothermal exploration techniques in the Western branch of the East African Rift 
 will be those focusing on the determination of fault planes and shallow geothermal reservoirs. 


» Similar techniques are appropriate for low- to medium-temperature resources in the Eastern branch 
 since most of them are also associated with fractures or fault systems. 



Capacity and workforce development


» Training addressing local communities close to the resources, including on environmental issues, 
 may raise awareness, improve social acceptance and open opportunities for direct use projects.


» Training and capacity building for public institutions may be focused on mentoring supporting 
 decision making, rather than imparting only technical or commercial knowledge, especially overseas.


» Sharing of geothermal knowledge and skills among the countries in the region  –  as is being 
implemented in Kenya by Kenya Electricity Generating Company PLC (KenGen) and Geothermal 
Development Company (GDC) through their respective training centres  –  could contribute to 
narrowing the technical skill gap in the region. This could also be organised in the framework of the 
Africa Geothermal Centre of Excellence.



(16)This publication has been developed within the framework of the Global Geothermal Alliance. 
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1. INTRODUCTION


Geothermal energy occurs as heat in the crust the earth. It is commonly utilised for generating electricity 
 as well as for direct use (IRENA, 2017a). Geothermal energy is present in areas where tectonism and 
 volcanism have brought magma closer to the surface. 


Such areas in Africa include the East African Rift System (EARS) and the Comoros Islands, where 
 temperatures as high as 400oC (degrees Celsius) have been recorded at depths of about 2 300 metres (m). 


As groundwater circulates in permeable rocks through convection, hydrothermal geothermal reservoirs 
 are formed. Geothermal energy is considered to be a renewable energy source because the heat within 
 the crust continuously flows towards the surface.


Geothermal resources are widely available in the EARS (Figure 1)1 and may play a key role in improving 
 the low energy access rate in the region. Furthermore, geothermal energy may help governments in the 
 region meet multiple Sustainable Development Goals (SDGs) and the climate objectives set under the 
 Paris Agreement. As of May 2020, however, Kenya was the only country in the region with operational 
 geothermal power plants, with direct use of geothermal resources developed at commercial scale only 
 occurring in limited cases. 


Figure 1: The East African Rift System structural map



(18)This regional assessment of geothermal development for electricity and direct use in the countries of the 
 East African Rift and the Comoros was carried out under the umbrella of the Global Geothermal Alliance.


The main objectives were to provide an updated overview of geothermal development in selected 
 countries of the East African Rift region (Figure 2), identify bottlenecks hindering further development, 
 and provide key recommendations to policy makers and key stakeholders regarding possible options to 
 accelerate the deployment of geothermal energy in the region.


Figure 2: Selected countries of the East Africa Rift region covered in the assessment


Disclaimer: Boundaries and names shown on this map do not imply any official endorsement or acceptance by IRENA.
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(19)This assessment follows similar analyses developed by partners of the Global Geothermal Alliance in other 
 regions of the world and was developed in consultation with the main geothermal actors active in the 
 region to share lessons learned as well as the perspectives of key stakeholders. The recognition of the 
 need for assessment of regional geothermal development in the East African Rift countries was one of the 
 outcomes of the Regional Workshop on Geothermal Financing and Risk Mitigation in Africa. 


The workshop, coorganised by the International Renewable Energy Agency (IRENA), the governments 
 of Kenya and Japan, and the Africa Union Commission, was held in Kenya in January-February 2018. The 
 assessment was drawn chiefly from experience in Comoros, Djibouti, Ethiopia, Kenya, Tanzania, Uganda 
 and Zambia, but its recommendations are valid for all countries in the region. 


Data collection for the study involved desktop research, including reports available from government 
 ministries and agencies, IRENA, and Organisation for Economic Co-operation and Development (OECD)/


International Energy Agency databases and conference proceedings. Furthermore, tailored questionnaires 
 were prepared to collect information from geothermal developers, independent power producers (IPPs), 
 energy ministries, relevant non-energy state agencies (including agriculture and industrial development 
 departments), selected local authorities, regional and international organisations, and development 
 partners. Preliminary results from this work were captured in a consultation document presented and 
 discussed with stakeholders in October and November 2019. 


This report is structured as follows: Chapter 2 provides an overview of the energy trends in 13 EARS 
 countries and a discussion of the role of geothermal in the energy mix and economic development of  
 the region.


Chapter 3 provides an overview of the evolution of geothermal development in the region and presents 
 an in-depth analysis for selected countries in the region, namely Comoros, Djibouti, Ethiopia, Kenya, 
 Tanzania Uganda, and Zambia. Chapter 4 discusses policies, regulatory frameworks and incentives that 
 are currently in place and recommended to fast-track geothermal project development in the region. 


Chapter 5 discusses various strategies and options for financing geothermal projects as well as the 
 financing agencies and programmes that support geothermal projects in the region. 


Chapter 6 analyses the challenges facing geothermal direct use and discusses some options to enable 
 and enhance the uptake of direct use projects in the region. Chapter 7 presents the status of knowledge 
 about the most appropriate exploration methods for different geothermal systems in the region. Chapter 
 8 discusses capacity and workforce development requirements for power and direct use projects. 


Lastly,  Chapter 9 summarises the challenges and recommendations covering policy and 
regulatory frameworks, financing, direct use development, geothermal exploration methods, and 
workforce development.
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2. ENERGY SECTOR LANDSCAPE


The East African Rift countries and the Comoros Islands are endowed with several sources of energy 
 for which distribution and potential vary significantly from country to country. A government’s decision 
 to render support to a given energy resource – e.g. geothermal – is influenced by many factors, including 
 its availability and competitiveness in relation to other energy sources. Therefore, it is imperative to 
 discuss the place of geothermal in the context of the wider energy landscape in the region. To this end, 
 the following sections provide an overview of the energy landscape for the 13 EARS countries: Burundi, 
 Comoros, DRC, Djibouti, Eritrea, Ethiopia, Kenya, Malawi, Mozambique, Rwanda, Tanzania, Uganda and 
 Zambia (see Figure 2). The chapter also discusses the specific niche of geothermal in the energy mix and 
 economic development of the region. 



2.1 Macroeconomic overview


Figure 3: GDP per capita trends for the East African Rift countries
 The countries of the East African Rift region 


experienced the most vigorous economic growth in 
 Africa in 2018. The recorded average regional gross 
 domestic product (GDP) growth rate of 6.2% was 
 higher than the African average growth rate of 3.4% 


and the global average growth rate of 3.2%. This 
 growth was mostly driven by rising government 
 spending on infrastructure and growing domestic 
 demand for commodities and services, mainly in 
 Djibouti, Ethiopia, Kenya, Rwanda, Tanzania and 
 Uganda (UNECA, 2019). The GDP per capita for the 


region varied substantially among the countries, 
 with Burundi reporting values below USD  1 000 
 (US dollars) while Djibouti and Kenya were above 
 USD 4 000 in 2019 as illustrated in Figure 3 (World 
 Bank, 2019).


The population in the sub-region was estimated to 
 be 437 million people in 2018 as shown in Figure 4 
 (World Bank, 2019). Between 2010 and 2018, the 
 annual population growth rate averaged 2.8%.


apita (USD), PPP adjusted


7 000
 6 000
 5 000
 4 000
 3 000


3000
 4000
 5000
 6000
 7000


r Capita (USD), PPP adjusted


GDP per Capita, PPP adjusted


Djibouti
Kenya
Zambia
Comoros
United Republic 
of Tanzania
Uganda
Ethiopia
Rwanda



(22)Regional organisations and governments in Africa 
 have established several regional initiatives and 
 programmes to support energy development. 


These include power generation and transmission, 
 promotion of sustainable energy, and capacity 
 development.      


Regional power pools and initiatives/programmes 
 have also been created through partnerships 
 between the governments, power utilities and 
 development partners to address the various 
 bottlenecks constraining the energy sector in the 
 region such as low access to modern sources of 
 energy, slow development of energy infrastructure, 
 insufficient financing and investment, and high 
 tariffs for electricity (Nalule, 2016). 



Regional power pools 


The power pools are designated to plan and co-
 ordinate the development of power generation 
 and transmission infrastructure in the region. 


Countries along the EARS fall within the Eastern 
 Africa Power Pool (EAPP), Central African 
 Power Pool (CAPP) and Southern African Power  
 Pool (SAPP). 


2  According to COMESA, eastern Africa also includes Libya and Egypt, which are geographically located in North Africa, as well as the 
 Republic of Sudan.


The DRC is a member of all three power pools, 
 while Tanzania is a member of EAPP and SAPP and 
 Burundi is a member of EAPP and CAPP. Given its 
 status as an island, Comoros does not belong to 
 any of the power pools. 


Eastern Africa Power Pool (EAPP)


The EAPP is composed of national power utilities, 
 IPPs, independent transmission companies (ITCs) 
 and other relevant service providers operating in 
 11 countries in eastern Africa:2 Burundi (Water and 
 Electricity Production and Distribution Board - 
 Regideso), DRC (National Electricity Co. - SNEL), 
 Egypt (Egyptian Electricity Holding Co.), Ethiopia 
 (Ethiopian Electric Power), Kenya (Kenya Power 
 and Lighting Co., Kenya Electricity Generating 
 Co. and Kenya Electricity Transmission Co. Ltd), 
 Libya (General Electricity Co. of Libya), Rwanda 
 (Energy Water and Sanitation Authority), South 
 Sudan, Sudan (Sudanese Electricity Transmission 
 Co. and Ministry of Water Resources and 
 Electricity), Tanzania (Tanzania Electricity Supply 
 Co. Ltd), Uganda (Uganda Electricity Transmission 
 Co. Limited), and the International Society of 
 Electricity of the Great Lakes Countries - SNELAC 
 of the Economic Community of the Great Lakes 
 Region (Tesfaye, 2014). 


Figure 4: Population trends for the East African Rift countries


Based on: World Bank (2019)
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(23)The EAPP was designated in 2006 as an institution 
 of the Common Market for Eastern and Southern 
 Africa (COMESA) with the objective of supporting 
 member countries to improve electrification 
 rates through coordinated development of 
 power generation projects and electricity grid 
 interconnectivity. The execution of this mandate 
 is expected to result in the co-ordinated planning 
 of electricity generation and transmission projects, 
 development of a common grid code to enable 
 exchange of electricity between utilities, and 
 reduced power supply cost in the region. 


Southern African Power Pool (SAPP)


The SAPP was created in 1995 in the framework 
 of the Southern Africa Development Community 
 (SADC) to support efficient utilisation of 
 energy resources among SADC member states. 


Membership is composed of national power utilities, 
 IPPs, ITCs and other relevant service providers of 
 the 12 continental SADC countries: Angola (National 
 Electricity Transmission Network - RNT), Botswana 
 (Botswana Power Corp.), DRC (SNEL), Eswatini 
 (Eswatini Electricity Co.), Lesotho (Lesotho 
 Electricity Corp.), Malawi (Electricity Supply Corp. of 
 Malawi), Mozambique (Mozambique Transmission 
 Co.), Namibia (Nam Power), South Africa (Electricity 
 Supply Commission - ESKOM), Tanzania (Tanzania 
 Electricity Supply Co. Ltd), Zambia (Lunsemfwa 
 Hydro Power Co., Copperbelt Energy Coop. and 
 ZESCO) and Zimbabwe (Zimbabwe Electricity 
 Supply Authority) (SAPP, 2020). 


Central African Power Pool (CAPP)CAPP 
 was launched in 2003 in the framework of the 
 Economic Community of Central African States 
 (ECCAS) to implement energy policy, co-ordinate 
 the expansion of power networks and generation 
 plants, and establish conducive frameworks to 
 enable trade in electricity among the member 
 states. It is composed of the utilities of ten Central 


Guinea Electricity Co. - SEGESA) and São Tomé 
 and Príncipe (Water and Electricity Co. - EMAE) 
 (CAPP, 2020).



Regional energy institutions 


East African Centre of Excellence for 
 Renewable Energy and Efficiency 
 (EACREEE)


The EACREEE was established in 2016 in the 
 framework of the East African Community (EAC) 
 to support the development of renewable energy 
 and energy efficiency initiatives through the 
 promotion of enabling environment, including 
 policy formulation, capacity building, awareness 
 raising and knowledge management, as well as 
 promotion of investments. The scope of the centre 
 is limited to the six EAC member states (Burundi, 
 Kenya, Rwanda, South Sudan, Tanzania and 
 Uganda) (EACREEE, 2019).


SADC Centre for Renewable Energy and 
 Energy Efficiency (SACREEE)


SACREEE was established in 2015 to promote growth 
 in energy access services and development of local 
 renewable energy resources in the SADC region. 


In addition, SACREEE was mandated to support 
 the SADC Secretariat in the implementation of the 
 regional Renewable Energy and Energy Efficiency 
 Strategy and Action Plan (REEESAP). Its 16 member 
 countries are Angola, Botswana, Comoros, the DRC, 
 Eswatini, Lesotho, Madagascar, Malawi, Mauritius, 
 Mozambique, Namibia, Seychelles, South Africa, 
 Tanzania, Zambia and Zimbabwe.


Institutions of the Economic Community of 
 the Great Lakes Countries (ECGLC) 


ECGLC is a sub-regional body launched in 1976 to 
promote inter-state and economic cooperation 
among Burundi, the DRC (then Zaire) and 
Rwanda. ECGLC achieves its mandate through 



(24)Nile Equatorial Lakes Subsidiary Action 
 Programme (NELSAP)


NELSAP’s implementation strategy 2017-2027 is a 
 programme under the Nile Basin Initiative (NBI). 


NELSAP aims, among other things, to support 
 member states to select and develop hydropower 
 generation and electricity interconnection projects 
 to enable regional power transmission and trade. 


NBI is a transboundary cooperation among the 
 Nile Basin countries of Burundi, the DRC, Egypt, 
 Ethiopia, Kenya, Rwanda, Sudan, Tanzania and 
 Uganda aiming to jointly manage the water of the 
 basin and its related resources. 



Inter-governmental 



energy sector initiatives/



programmes


Africa Clean Energy Corridor Initiative 
 (ACEC)


This initiative was launched in 2014 during the 
 fourth session of the IRENA Assembly to support 
 the penetration of renewable energy within the 
 EAPP and SAPP through project development and 
 cross border trade of electricity. The membership 
 of ACEC includes Angola, Botswana, Burundi, DRC, 
 Djibouti, Egypt, Eswatini, Ethiopia, Kenya, Lesotho, 
 Malawi, Mozambique, Namibia, South Africa, 
 Sudan, Tanzania, Uganda, Zambia and Zimbabwe.


Africa Union (AU) Energy programmes  
 and initiatives


The AU is a continental intergovernmental 
 organisation established in 2002 to drive Africa’s 
 growth and development through integration 
 and cooperation of African states. As part of 
 this mandate, several initiatives have been 
 adopted to drive the energy agenda in the 
 continent. These initiatives are co-ordinated by 
 the union’s executive branch, the African Union  
 Commission (AUC).


Programme for Infrastructure Development 
 in Africa (PIDA)


PIDA is a programme co-ordinated by AUC, African 
 Development Bank (AfDB) and AUDA-NEPAD (the 
 development agency of the AU) mandated to 
 develop a pathway for the implementation of key 
 infrastructure projects such as transport corridors, 
 energy projects, trans-boundary water projects, 
 and information and communication technologies 
 on a regional and continental level. PIDA brings 
 together continent-wide infrastructure projects 
 and prioritises them depending on the required 
 development timeframe within a deadline of 
 2030. PIDA is supporting 54 energy projects in 
 the continent, including hydropower plants and 
 transmission interconnectors in the EARS (PIDA, 
 2020). 


Africa Energy Commission (AFREC)


AFREC was launched in 2008 under the AU to 
 co-ordinate efforts geared towards protection, 
 development, sustainable exploitation, marketing 
 and mainstreaming of energy resources in Africa. 


Some of its activities include mapping of priority 
 energy projects in Africa, creating and maintaining 
 a continental energy database, and developing 
 inter-Africa trade in energy products.


Africa Renewable Energy Initiative (AREI)
AREI was established under the auspices of the 
AU following the approval of the member states 
to accelerate and scale up the development and 
utilisation of renewable energy in Africa. The AREI 
aims to mobilise the deployment of 10 gigawatts-
electric (GWe) of renewable power by 2020 and an 
additional 300 GWe by 2030, thereby contributing 
to universal access to clean energy and climate 
change mitigation. The AREI target for 2020 was 
achieved in 2019.
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Energy regulators  associations


Energy Regulators Association of East 
 Africa (EREA) 


EREA is an association of utility regulators in 
 Burundi (Authority for Regulation of Water 
 and Energy Sectors  –  AREEN), Kenya (Energy 
 and Petroleum Regulatory Authority – EPRA), 
 Rwanda (Rwanda Utilities Regulatory Agency 
 –  RURA), South Sudan, Tanzania (Energy and 
 Water Regulatory Authority – EWURA), Uganda 
 (Electricity Regulatory Authority – ERA and 
 the Petroleum Authority of Uganda –  PAU) and 
 Zanzibar (Zanzibar Utilities Regulatory Authority 
 –  ZURA and Zanzibar Petroleum [Upstream] 


Regulatory Authority – ZPRA) under the umbrella 
 of the EAC. The objectives of EREA are to pool 
 expertise in energy sector regulation, promote 
 regional cooperation in energy infrastructure 
 planning, encourage capacity building, develop 
 sustainable energy projects and harmonise energy 
 market structures in the region. 


The Regional Electricity Regulators 
 Association of Southern Africa (RERA)


RERA brings together electricity regulators from 
 the SADC member states and provides regulatory 
 guidelines to support trading in electricity in 
 Southern Africa. It also enables its members to build 
 their capacity and share information, increasing 
 regional regulatory cooperation. RERA is made 
 up of 16 energy regulators from Angola (Instituto 
 Regulador do Sector Eléctrico –  IRSE), Botswana 
 (Botswana Energy Regulatory Authority – BERA), 
 Comoros, Eswatini (Eswatini Energy Regulatory 
 Authority  –  ESERA), the DRC, Lesotho (Lesotho 
 Electricity and Water Authority  –  LEWA), 
 Madagascar (Office pour la Regulation de 
 l’Electrification –  ORE), Malawi (Malawi Energy 


Regional Association of Energy Regulators 
 for Eastern and Southern Africa (RAERESA) 
 RAERESA is a COMESA institution whose 
 objectives include, among others, capacity 
 building and information sharing, policy and 
 regulatory advice, and facilitation of regional 
 co-operation among regulators. It is composed 
 of energy regulators from 21 countries: Burundi 
 (Agency for Regulation of Water, Electricity 
 and Mining  –  AREEM), Egypt (Egyptian Electric 
 Utility and Consumer Protection Regulatory 
 Agency  –  EgyptERA), Ethiopia (Ethiopian Energy 
 Authority  –  EEA), Kenya (Energy and Petroleum 
 Regulatory Authority – EPRA), Madagascar (Office 
 de Regulation Electricite  –  ORE), Malawi (Malawi 
 Energy Regulatory Authority  –  MERA), Mauritius 
 (Utility Regulatory Authority  –  URA), Rwanda 
 (Rwanda Utilities Regulatory Authority  –  RURA), 
 Seychelles (Seychelles Energy Commission – SEC), 
 Sudan (Electricity Regulatory Authority  –  ERA), 
 Uganda (Electricity Regulatory Authority  –  ERA), 
 Zambia (Energy Regulation Board  –  ERB) and 
 Zimbabwe (Zimbabwe Energy Regulatory 
 Authority – ZERA).


In addition to the above-mentioned regional 
institutions, intergovernmental initiatives and 
programmes, other development partners in the 
region have developed various initiatives. Some 
of these include the off-grid initiatives by, among 
others, Power Africa, the African-EU Partnership, 
and AfDB initiatives, such as the Sustainable Energy 
Fund for Africa that supports smaller-sized projects 
dealing with power generation from renewable 
energy, and promotion of energy efficiency. Other 
development partners implementing energy sector 
initiatives in Africa include the World Bank, UNEP 
(United Nations Environment Programme) and the 
UNECA (United Nations Economic Commission 
for Africa) among others. Dedicated regional 



(26)
2.3 Overview of energy trends


According to AFREC data, domestic production of 
 fuels in the East Africa Rift countries was estimated 
 to grow on average by 3.5% annually between 
 2013 and 2018, while electricity generation grew 
 on average by about 4% annually between 2013 
 and 2017 (IRENA 2019). Charcoal accounts for the 
 largest share of domestic fuels in the region. Other 
 sources of domestic fuels include coal, crude oil 
 and natural gas. The power sector is dominated 
 by renewables, with hydropower being the main 
 source. In 2019, the share of grid-connected 
 capacities for hydropower, geothermal and fossil 
 fuels were 69.4%, 4.2% and 19%, respectively 
 (IRENA, 2020a).



Domestic fuels production 


AFREC statistics indicate that domestic fuel 
 production in the East African Rift countries in 2018 
 was dominated to a large extent by charcoal in all 
 the countries, while coal and natural gas production 
 was significant in Mozambique. Some crude oil 
 was produced in the DRC, and Tanzania had some 


production of coal and natural gas (Figure 5). 


Charcoal accounted for about 53% of domestic 
 fuels production, while coal and natural gas 
 accounted for slightly more than 20% each. Crude 
 oil accounted for a little over 3% (AFREC, 2018). The 
 DRC and Ethiopia combined accounted for more 
 than half of the charcoal produced in the region. 


Charcoal is used mostly for cooking and heating 
 in rural and informal urban settlements, as well as 
 for process heating in a few industries, but is not 
 used for electricity generation. Regional trends and 
 estimates for the East African Rift countries for the 
 period 2000-2018 show growth in the production 
 of domestic fuels. Overall, production increased 
 more than five-fold from about 5 000 kilotonnes of 
 oil equivalent (ktoe) to about 28 000  ktoe driven 
 mainly by charcoal, coal and natural gas (Figure 
 6). The fastest growth was in charcoal production, 
 while a modest growth for natural gas and coal was 
 recorded. Crude oil production remained nearly 
 constant over the period.


Figure 5: Domestic fuels production estimates by source (2018)


Note: ktoe = kilotonnes of oil equivalent.


Based on: AFREC (2018)
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Grid-connected electricity  installed capacity


The electricity sector in the 13 East African Rift 
 countries (see Figure 2) covered in this assessment 
 is still developing. As of December 2019, the 
 sector had a total installed capacity of about 
 20 000  megawatts electrical (MWe) connected 
 to the grid. Ethiopia had the highest installed 
 capacity, about 4 525 MWe, and Burundi had the 
 least at 98  MWe. Renewables constituted the 
 largest share of installed capacity at 81% while 
 non-renewable energy sources accounted for 19%. 


Hydropower had the largest share of installed 
 capacity for electricity at around 69.4%, with 
 the largest installations in Ethiopia (3  815  MWe), 
 Zambia (2 400  MWe), the DRC (2 210  MWe) and 
 Mozambique (2 200 MWe). The share of installed 
 geothermal capacity was about 4.2%, with power 
 plants in Kenya (823 MWe) and Ethiopia (7 MWe). 


Significant wind power installations were found in 
 Ethiopia and Kenya, each having over 300  MWe 


of installed capacity. Bagasse represented the 
 main source of power from bioenergy in all the 
 countries, with Ethiopia’s 25 MWe power plant 
 running on municipal solid waste (IRENA, 2020a) 
 (Figure 7). 


Figure 6: Domestic fuels production trends and projections by source


Based on: AFREC (2018)
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(28)In the period 2010-2019, electricity trends for the 
 countries of the East African Rift show that the 
 installed capacity averaged an annual growth rate 
 of 5%. Solar and wind experienced the fastest 
 capacity growth rate, averaging 115.7% and 71.6% 


annually, respectively, followed by geothermal 
 at an annual average growth rate of 16.8%, non-
 renewable fuels at around 7%, bioenergy and waste 
 at 11%, and hydropower at 3% annually (Figure 8). 


The significant growth in geothermal and wind 
 generation recorded for the period 2014-2019 is 
 due to recent new installations of power plants 
 in Kenya (geothermal) and Ethiopia and Kenya 
 (wind). In 2019, the grid-connected geothermal 
 capacity in Kenya amounted to 823 MWe, following 
 the commissioning of additional power plants 
 in Olkaria.


Figure 7: Grid connected electricity installed capacity (MWe) by source (2019)


Based on: IRENA (2020a)


Figure 8: Grid-connected electricity installed capacity trends by source 


Based on: IRENA (2020a)
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Grid-connected electricity  generation capacity


Electricity production in the region was mainly 
 by hydropower sources in all the countries except 
 Comoros, Djibouti, Eritrea and Tanzania, where 
 fossil fuels dominated production. 


In 2017, power generated from hydropower 
 sources constituted about 74.4% of the total 
 power generation in the region, while fossil fuels 
 accounted for about 17.4%. Geothermal electricity 
 was generated only in Kenya, accounting, in 
 2017, for about 6.2% of the electricity produced 
 in the region and 46% of electricity produced in 
 Kenya. Solar and wind generation were recorded 
 at relatively small values in most of the countries 
 except in Comoros, the DRC, Djibouti, Eritrea 
 and Zambia. Electricity from bioenergy and 
 municipal waste was minimal and accounted for 
 0.8% of the total production. The annual growth 


rate in electricity generation averaged 4.4% over 
 the period 2010-2017, increasing from about 
 58 000  gigawatt-hours (GWh) to 79 000  GWh. 


Most of this growth was driven by hydropower 
 production, which increased by about 9 500 GWh. 


Non-renewable electricity generation increased by 
 about 6 500  GWh, and geothermal increased by 
 about 3 500 GWh, as shown in Figure 9.


Figure 9: Grid-connected electricity generation capacity trends by source
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Off-grid power systems in the  East African Rift countries


Off-grid systems are rapidly growing around 
 the world, and in the process are contributing 
 to the achievement of universal access to 
 modern sources of energy (SDG  7). Although 
 the application of the off-grid systems is mainly 
 in household electrification, the systems are now 
 providing power for industrial and commercial 
 purposes including in healthcare facilities and 
 schools, as well as for productive uses such 
 as agriculture. This, in turn, contributes to the 
 realisation of other SDGs, including building 
 prosperous societies by minimising poverty 
 (SDG 1); securing the availability of food for all and 
 promoting sustainable agricultural practices to 
 put an end to hunger (SDG 2); promoting access 
 to health services for the well-being of societies  


(SDG 3); and provision of water and sanitary 
 services (SDG 6) (IRENA, 2016a). The off-grid 
 systems are used almost exclusively to provide 
 power through solar lighting, solar home systems, 
 solar and hydropower mini-grids, as well as 
 cogeneration solutions. 


The installed off-grid capacity in countries of the 
 East African Rift in 2019 was about 570  MWe. 


As illustrated in Figure 10, most of the off-grid 
 capacity is in the DRC (163  MWe), Tanzania 
 (121 MWe) and Kenya (75 MWe). Comoros has no 
 reported off-grid installation. Solar photovoltaic 
 (PV) (208 MWe) and hydropower (179 MWe) were 
 the most common off-grid technologies installed 
 in the region. 


Figure 10: Off-grid installed capacity by source (2019)


Based on: IRENA (2020a)
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(31)In the period 2010-2019, the installed capacity of 
 off-grid power in the region grew on average by 
 about 12.7% annually, from about 200 MWe. Solar 
 PV solutions had the strongest growth, averaging 
 about 33% annually, while non-renewables and 
 bioenergy averaged about 12% each as illustrated 
 in Figure 11 (IRENA, 2020a).


East Africa is the leader in the market share for 
 off-grid solar home systems, accounting for 57% 


of the global solar off-grid systems investment 
 of USD  284  million in 2017 (IRENA, 2018). This 
 growth was driven by the abundance of the solar 
 resource in the region, decreasing prices of solar 


equipment, involvement of local and foreign 
 private entrepreneurs, and innovative delivery 
 and financing models which made the solutions 
 affordable. 


Innovative supply chain and financing options – such 
 as pay-as-you-go  –  and microfinancing options 
 also contributed to the growth of solar off-grid 
 systems. Drawing on experiences derived from the 
 deployment of off-grid systems for households, 
 efforts are being made by the private sector to 
 develop off-grid solutions for productive use in 
 sectors such as agriculture and industries. 


Figure 11: Off-grid electricity trends 


Source: IRENA (2020a)
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