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Renewable energy holds considerable potential for the achievement of sustainable 
socio-economic development and can play crucial role in tackling climate change. 
In the past two decades, the United Nations Development Programme (UNDP) has 
been engaged in promoting energy access, renewable energy, and energy efficiency at 
the global level. As part of this, UNDP has implemented successful small-scale solar 
energy projects in Somalia to enhance public sector service delivery.

Somalia is blessed with high levels of solar and wind resources, which can be utilized 
to foster much-needed economic development in the country as it recovers from 
decades of conflict and instability. The strategic exploitation of renewable energy in 

FOREWORD FROM UNDP

Somalia can lead to increased investment and employment creation by lowering the exorbitant electricity prices in the country. It can 
also reduce pressure on fragile ecosystems that are threatened by biomass extraction for energy at the household level.

The Somalia Renewables Readiness Assessment, through a consultative process with stakeholders, provides key recommendations on 
policy and regulatory frameworks, human resource development, and business models for both the public sector and the private 
sector, in order to unlock the considerable potential of renewable energy in Somalia. Implementation of these recommendations can 
entice the vibrant private sector in Somalia to invest in renewable energy.

I commend the Federal Government of Somalia for its leadership of the assessment process, in partnership with UNDP. The Somalia 
Renewables Readiness Assessment is an important document that will help the government and development partners develop the 
renewable energy sector. Implementation of the proposed actions in the report will set Somalia on a clean energy pathway, which 
is intrinsically linked to Sustainable Development Goal 7. UNDP will continue to support the government in its effort to exploit 
renewable energy resources for the development of Somalia. 

George Conway
Country Director
United Nations Development Programme Somalia
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Somalia has plentiful renewable energy resources that 
have high potential for exploitation as the country 
continues along the path of development and 
recovery after more than two decades of instability 
and conflict. Currently, biomass is one of the major 
sources of energy in Somalia, and this has resulted in 
alarming levels of deforestation. The widespread and 
unsustainable use of biomass resources is threatening 
common livelihoods, particularly those related to 

MESSAGE FROM 
THE PRIME 
MINISTER

livestock and agriculture. Expensive diesel-generated power is used for small-scale industries and lighting in the urban areas. 
The high cost of this power impedes investment in the productive sectors and cannot be afforded by poor households, hence 
negatively affecting the economy.

Energy has a central role in the reconstruction and development of Somalia. The country is endowed with high levels of solar and wind 
resources. Utilizing these resources holds huge potential for energy access, employment creation, and addressing environmental chal-
lenges. However, as reported in the following pages, the lack of effective institutional structures, the absence of policy and legal frame-
works, and limited technical know-how are among the major constraints in the sector. The Somalia Renewables Readiness Assessment, 
compiled through a consultative process, provides a plausible list of recommendations and business models for the exploitation of 
renewable energy in Somalia. On behalf of the Federal Government of Somalia, I congratulate all the stakeholders who participated in 
the consultations and provided input to this report. I particularly commend the technical and financial support provided by the United 
Nations Development Programme and the International Renewable Energy Agency, in partnership with the Ministry of Water and 
Energy.

I trust that the UN Development Programme, the International Renewable Energy Agency, and other potential donors, in partnership 
with their national counterparts, will integrate the recommendations of this report into the National Development Plan, which offers a 
unique opportunity for mainstreaming renewable energy into the reconstruction and development of Somalia.

H.E. Hassan Ali Khaire
Prime Minister of the Federal Government of Somalia
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ACRONYMS

US$ United States dollar
IRENA International Renewable Energy Agency
kWh kilowatt hours
kWp kilowatt peak
MW megawatt
PV photovoltaic/s
RRA Renewables Readiness Assessment
UN United Nations
UNDP United Nations Development Programme
USAID United States Agency for International Development

SOMALI TERMS

Guban  Coastal plain in the north of Somalia
Gu  Rainy season from April to June
Dayr  Rainy season from October to November
Xagaaye  Rain showers in coastal Somalia during July and August
Sharia  Islamic law based on the Holy Quran, the basis of Somalia’s constitution and law
Ribah  Interest on loans, which is prohibited under Sharia
Ijarah  Leasing of equipment, a Sharia-compliant financial instrument
Mudarabah An equity instrument compliant with Sharia, usually with no management participation
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1. INTRODUCTION

1.1 COUNTRY 
BACKGROUND

The Federal Republic of Somalia is 
situated in eastern Africa, occupying 
637,657 square kilometres1, and is 
located between 2 degrees south and 
12 degrees north latitudes and between 
41 and 52 degrees east longitudes. 
Somalia is surrounded by the Gulf of 
Aden to the north, the Indian Ocean 
to the east, Kenya and Ethiopia to the 
west, and Djibouti to the north-west. 
Somalia is the easternmost country in 
Africa and is located on the ‘Horn of 
Africa’ peninsula2. At 3,025 kilometres, 
Somalia also has the longest coastline 
of all African countries3. 

The northern part of Somalia has a 
coastal strip of semi-desert plain called 
the guban, which stretches from west 
to east. The Cal Madow mountain 
range is located in the north-eastern 
part of Somalia and features Somalia’s 
highest peak, Shimbris, with an 
elevation of 2,416 metres4. The rugged 
east-west Karkaar mountain range also 
lies in the northern part of Somalia. 
South of the mountains is the plateau 

1 UN Data, http://data.un.org, accessed September 2015.
2 The peninsula juts into the Arabian Sea and contains Djibouti, 
Eritrea, Ethiopia, and Somalia.
3 Ministry of Foreign Affairs, Denmark, http://somalia.um.dk, 
accessed October 2015.
4 Ministry of Foreign Affairs, Denmark, http://somalia.um.dk, 
accessed October 2015.

Figure 1: Geographical Location of Somalia

The Economist 2015
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of Ogo, with shallow valleys and dry water courses. In 
the western part of Somalia, this plateau slops gently 
southward and merges into the Haud, which is an 
important grazing area for livestock. Apart from the 
highlands in the north, the country to the south is 
generally flat with few natural barriers. Figure 2 shows 
the topographical features of Somalia.

About 50 percent of Somalia’s land area can be 
considered permanent pasture, and only 13 percent 
is suitable for cultivation5. Much of Somalia’s land 
area is arid and semi-desert, making it unproductive 
for agriculture, with nomadic pastoralism a major 
livelihood for rural populations. The total forest cover 
in Somalia is estimated to be 14 percent6. Somalia has 
only two perennial rivers, the Juba and the Shebelle, 
both of which originate in the Ethiopian highlands 
and flow southward, passing through the southern 
part of Somalia.

Somalia has a tropical climate with little seasonal 
variation in temperature, but with temperatures 
cooler in the north and hotter in the south-west. 
The historical maximum and minimum average 
monthly temperatures for Somalia during the period 
1900–2012 were 28.1 degrees Celsius and 25 degrees 
Celsius respectively7. Rainfall in Somalia is low and 
erratic, and the country receives a mean annual 
rainfall of about 250 millimetres8. Somalia has two 
rainy seasons – the gu from April to June and the dayr 
during October and November. Coastal Somalia also 
receives isolated rain showers called xagaaye during 
July and August. The failure of a rainy season in 
Somalia results in drought – in the past, this has led to 
major famine and loss of life. 

The population of Somalia was estimated to be 12.31 
million9 in 2014, with an annual growth rate of 2.8 
5 UNDP, 2013, National Adaptation Programme of Action.
6 Ibid.
7 World Bank, http://sdwebx.worldbank.org/climateportal/index.cfm accessed October 
2015.
8 UNDP, 2013, National Adaptation Programme of Action.
9 UN Population Fund, 2014, Population Estimation Survey 2014 for the 18 Pre-war Regions 
of Somalia.

Figure 2: Topography of Somalia

percent. Almost 23 percent of the Somali population live in rural 
areas, 25.9 percent are nomadic, and 42.4 percent are urban10. The 
population is youthful, with over 70 percent11 under the age of 30 
years and 45.6 percent12 below the age of 14 years. The literacy rate13 
for Somalia is 37.8 percent, with male literacy at 49.7 percent and 
female literacy at 25.8 percent. Only 34.7 percent of the population 
has completed schooling, and 26.3 percent of children are not 
enrolled in schools14. The net migration for Somalia is negative, with 
150,000 people emigrating from the country in 201215. More than 

10 Ibid.
11 UN Data, http://data.un.org, accessed September 2015.
12 UN Population Fund, 2014, Population Estimation Survey 2014 for the 18 Pre-war regions of Somalia.
13 For the population aged 15 and above.
14 UNDP, 2012, Somalia Human Development Report.
15 World Bank, http://data.worldbank.org/, accessed October 2015.

IRENA Global Atlas for Renewable Energy, 2015
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1 million Somalis live as part of the 
diaspora in various countries and 
remain actively engaged in supporting 
the country through financial remit-
tances and other forms of support. 
Over 1 million Somalis are refugees, 
located primarily in Kenya, Ethiopia, 
Yemen, South Africa, and Djibouti16. 
Also, 1.1 to 1.36 million Somalis, or 
about 9 percent17 of the population, 
are internally displaced persons18. 

Somalia is a federal republic with 
multi-party19 democracy20, and 
the structure and the operations of 
the government are defined by the 
national constitution passed by the 
parliament in 2012. The state in 
Somalia comprises two levels – the 
federal government and the federal 
member states21. Federal member 
states can have their own executive and 
legislature, and the constitution does 
define aspects of cooperation between 
the federal government and federal 
member states, as well as between 
states. The current federal member 
states in Somalia are22 Galmudug, 
Jubaland, Puntland, Somaliland23, and 
South West, with varying degrees of 

16 International Organization for Migration, 2014, Dimensions of 
Crisis on Migration in Somalia.
17 UN Population Fund, 2014, Population Estimation Survey 2014 
for the 18 Pre-war regions of Somalia.
18 International Organization for Migration, 2014, Dimensions of 
Crisis on Migration in Somalia.
19 The Parliament is yet to pass the Multi-Party System Act, and 
national parties are yet to be established.
20 The Federal Republic of Somalia, 2012, Constitution.
21 Ibid.
22 In alphabetical order.
23 In 1991, Somaliland declared itself independent, which is not 
yet recognized by the federal government or the international 
community.

autonomy. The constitution allows a 
power- and resource-sharing agreement 
to be negotiated between the federal 
government and member states on 
most matters except four: foreign 
affairs, national defence, citizenship 
and immigration, and monetary 
policy. These are vested with the federal 
government. The Federal Parliament 
of Somalia elects the President and the 
Prime Minister. The Prime Minister in 
turn appoints the Council of Ministers, 
which has executive powers. The 
parliament is bicameral and consists of 
the House of the People and the Upper 
House. The House of the People has 
a membership of 275, and the Upper 
House, which is yet to be established, 
will have a membership of 5424. The 
judiciary is independent and consists 
of a three-tiered structure consisting 
of the constitutional court, federal 
government–level courts, and federal 
member state–level courts25. The draft 
legal framework envisaged a Judicial 
Service Commission, which makes 
appointments of judges and oversees 
matters of the judiciary.

The gross domestic product for 
Somalia was estimated to be US$1.3 
billion in 2012, with a growth rate 
of 2.6 percent26, which translates to 
a gross domestic product per capita 
of $105. This is significantly below 
the sub-Saharan Africa average of 
$1,30027 and the world average of 
24 The Federal Republic of Somalia, 2012, Constitution.
25 Ibid.
26 UN Data, http://data.un.org, accessed September 2015.
27 International Organization for Migration, 2014, Dimensions of 
Crisis on Migration in Somalia.

Agriculture is the main 
economic sector, followed 
by services and then 
industry
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$10,88028. Remittances from the 1 
million–strong Somali diaspora are 
high, estimated to be about $110 per 
capita29. International assistance and 
humanitarian aid in 2012 was $750 
million30, which translates to $60 per 
capita and is significantly higher than 
the average of $3631 for fragile states. 
Agriculture is the main economic 
sector, constituting 59.3 percent of 
the economy, followed by services, 
which makes up 33.5 percent, and 

28 International Monetary Fund, 2015, World Economic Outlook.
29 International Organization for Migration, 2014, Dimensions of 
Crisis on Migration in Somalia.
30 Federal Government of Somalia, 2013, Economic Recovery Plan 
2014-15.
31 International Organization for Migration, 2014, Dimensions of 
Crisis on Migration in Somalia.

then industry, which is 7.2 percent32. 
The main agricultural subsectors are 
livestock, fishing, aquaculture, sugar, 
sorghum, and corn (maize). The service 
sector is dominated by telecommunica-
tions, media, and financial services, 
and the major industries are related to 
sugar and textiles. Major exports are 
livestock, bananas, hides, fish, charcoal, 
and scrap metal. The livestock sector 
is large, accounting for more than 40 
percent of gross domestic product 
and 50 percent of export earnings33. 
Somalia has not been evaluated for the 
World Bank’s ease of doing business 
index.

32 Ibid.
33 African Development Bank, 2013, Somalia Country 
Brief 2013-2015.

Somalia has over 21,830 kilometres 
of roads, of which 2,757 kilometres 
are paved and the rest are gravel 
or unpaved34. With the support of 
international partners, several initia-
tives are underway currently for the 
repair, reconstruction, and upgrading 
of the road network in Somalia. There 
is no rail network, and the railway 
infrastructure that existed in the past 
was dismantled in the 1940s. Somalia 
has more than 15 ports – the 4 major 
deep-sea ports are in Mogadishu, 
Berbera, Kismayo, and Bossaso. There 
are two jetties in Merca and Las Qoray 
and nine other minor ports35. There 
are 62 airports in Somalia, of which 

34 Istanbul Conference on Somalia, 2010, discussion paper for 
round table on Transport Infrastructure.
35 Ibid.
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7 have paved runways, with interna-
tional airports located in Mogadishu, 
Hargeisa, Garowe, Berbera, Bossaso, 
and Kismayo. The airline industry is 
privately owned; five carriers operate 
in Somalia, with their bases outside the 
country36.

Somalia has one of the most 
technologically advanced and 
competitively priced telecom services 
in the world37. The information and 
telecommunications infrastructure has 
been funded by the private sector using 
international technical expertise. The 
major information and communica-
tion technology stakeholders are Golis 
Telecom Group, Hormuud Telecom, 
Somafone, Nationlink, Netco, and 
Somali Telecom Group38. The sector’s 
revenue, estimated at US$1 billion 
per year, exceeds almost all public and 
private sources, is not taxed, and is 
largely unregulated39. There are 80,000 
internet subscribers, 250,000 fixed 
telephone line subscribers, and 1.5 
million mobile phone subscribers in 
Somalia40. There are also 10 privately 
owned newspapers, 15 radio and televi-
sion stations, and a large number of 
websites providing information about 
Somalia41.

36 Nenova, Tatiana, 2004, Private Sector Response to the Absence 
of Government Institutions in Somalia.
37 UNDP, 2013, National Adaptation Programme of Action.
38 Ibid.
39 University of Pennsylvania, 2014, Mapping ICTs in Somalia: 
Policies, Players, and Practices.
40 Ibid.
41 UNDP, 2013, National Adaptation Programme of Action.

The total government budget for the 
financial year 201542 was US$199 
million, within which the budget for 
the Ministry of Energy and Water was 
$639,54443 (0.32 percent of the total 
budget). Major budget expenditure 
is targeted at armed forces, security, 
and the legislature. The budget for 
the Ministry of Energy and Water is 
fully spent on employee compensation 
and goods and services for operations, 
rather than on energy programmes 
or incentives. The employment-to-
population ratio is 40.2 percent, with 
73 percent of males and 35 percent 
of females over the age of 15 having 
some form of employment44. Labour 
force participation by the population 
aged 15 to 64 is 58.7 percent, with 71 
percent employed in agriculture and 
industry, and 29 percent in services45. 
Youth unemployment is 67 percent, 
which remains one of the highest 
youth unemployment rates in the 
world46.

Somalia was not ranked according to 
its Human Development Index value 
in the United Nations Development 
Programme’s Human Development 
Report 201447. However, the Somalia 
Human Development Report 2012 

42 The financial year runs from 1 January to 31 December.
43 Federal Government of Somalia, 2015, Appropriation Act for 
2015 Revised Budget.
44 International Organization for Migration, 2014, Dimensions of 
Crisis on Migration in Somalia.
45 Ibid.
46 United Nations Development Programme, 2012, Somalia 
Human Development Report.
47 United Nations Development Programme, International 
Human Development Indicators: Somalia, hdr.undp.org, accessed 
September 2015.

Somalia has one of the 
most technologically 
advanced and 
competitively priced 
telecommunication 
services in the world
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estimated the Human Development 
Index value of the country at 0.28548, 
even lower than the value of Niger 
(which was ranked lowest in the 
Human Development Report 2014). It is 
clear that Somalia faces serious human 
development challenges that need 
significant resources and efforts.

1.2 ENERGY FOR 
DEVELOPMENT

Somalia is rebuilding after a prolonged 
period of instability and faces a 
number of development challenges. 
Incidence of poverty is high, and the 
country remains highly vulnerable to 
natural disasters. Lack of energy access 
is a major constraint in rebuilding the 
country and is being progressively ad-
dressed by the federal government and 
member states. The energy access rates 
are very low, and per capita electricity 
consumption remains extremely low, 
significantly below global and regional 
averages. Lack of widespread avail-
ability of modern energy sources, such 
as electricity and liquid and gaseous 
fuels, plus high levels of poverty 
have resulted in an overwhelming 
dependence on traditional biomass for 
energy needs.

The continued dependence on 
biomass is resulting in alarming levels 
of destruction of Somalia’s biomass 

48 United Nations Development Programme, 2012, Somalia 
Human Development Report.

resources and forest cover, thereby pos-
ing additional development challenges. 
The high level of unsustainable deple-
tion of Somalia’s biomass resources 
is also threatening the population’s 
main livelihoods, which centre around 
livestock and agriculture. Lack of 
an effective institutional structure at 
the federal and state level for energy 
sector governance and the absence of 
a policy and regulatory framework 
also constrain the development and 
provision of energy supplies to support 
reconstruction and development. 
Although the private sector has stepped 
in to provide electricity and modern 
fuels in Somalia on a commercial basis, 
technology, capacity, and security chal-
lenges have resulted in very high costs 
for energy supply, especially electricity, 
which further acts as a major barrier 
to increasing access to electricity and 
thermal energy.

While the central role for energy in 
the reconstruction and development 
of Somalia is clear, Somalia faces a 
significant number of challenges. One 
positive opportunity against the long 
list of challenges is the abundance of 
renewable energy resources in Somalia.

Somalia is blessed with high levels 
of solar and wind energy resources; 
if utilized strategically, these could 
make a major contribution towards 
addressing the energy access and major 
environmental challenges. There is 
a long history of renewable energy 
utilization in Somalia, and there have 

Technology, capacity, 
and security challenges 
have resulted in very high 
costs for energy supply, 
especially electricity
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been a number of notable efforts to 
harness renewable energy that were 
recently supported by the international 
development and humanitarian as-
sistance community. Private sector–led 
efforts in renewable energy are also 
gaining momentum, driven by 
technological development and cost 
reduction. The current efforts towards 
the reconstruction and development 
of Somalia offer a unique opportunity 
to mainstream renewable energy with 
positive developmental and environ-
mental benefits.

1.3 RENEWABLES 
READINESS 
ASSESSMENT 
PROCESS

In this context, the Ministry of Energy 
and Water of the Federal Government 
of Somalia requested United Nations 
Development Programme (UNDP) 
Somalia to prepare a Renewable 
Readiness Assessment (RRA) using 
the framework and tools developed by 
the International Renewable Energy 
Agency (IRENA). IRENA is the lead-
ing international agency for renewable 
energy promotion and has developed 
RRA as “a tool for assessing key condi-
tions for renewable energy technology 
development and deployment in a 
country, and the actions necessary to 
further improve these conditions”49. 

49 IRENA, 2013, Renewables Readiness Assessment: Design to 

It is the ministry’s belief that an RRA 
will help in identifying short-term 
actions that can be supported by the 
international community – including 
IRENA’s Finance Facility, supported by 
the Abu Dhabi Fund for Development, 
which could scale up the role for 
renewable energy in Somalia.

UNDP Somalia’s Poverty Reduction 
and Environmental Protection 
Programme engaged a consultant, 
Dr. Binu Parthan, from September 
to November 2015 to carry out the 
analysis and assessments to support 
the Ministry of Energy and Water to 
develop an RRA for Somalia following 
the IRENA guidelines. The terms of 
reference for the RRA development 
assignment are in Annex I. The 
assignment was led by the Ministry of 
Energy and Water, managed by UNDP, 
and carried out in close coordination 
with and with advice and inputs from 
IRENA. The assignment was country 
led, involving key national stakeholders 
as part of a national expert group. 
External stakeholders such as key 
development agencies active in Somalia 
(World Bank, African Development 
Bank, Department for International 
Development, European Union, 
etc.) were also consulted, with a view 
to increasing the ownership by the 
international development assistance 
community of the assessment and its 
proposals.

A three-tiered organizational structure 
established in Somalia in line with 
Action.

IRENA guidelines ensured that the 
RRA process was country led and 
engaged a broad base of stakehold-
ers. Prof. Abdirahman Sid Ahmed, 
Director of Energy at the Ministry 
of Energy and Water, was the RRA 
Adviser, providing leadership and 
strategic guidance to the process. 
A core group consisting of Prof. 
Abdirahman Sid Ahmed, RRA Adviser; 
Eng. Abdulkadir M. Abdulle, RRA 
Focal Point (also from the Ministry of 
Energy and Water); Safiatou Alzouma, 
Programme Manager, IRENA; 
Abdul Qadir Rafiq, Project Manager, 
UNDP; and Binu Parthan, consultant, 
oversaw data collection, consultations, 
stakeholder engagement, and quality 
of the deliverables. A number of key 
stakeholders were identified, and three 
sets of survey questions for institutions, 
projects, and resource assessment 
were administered, yielding valuable 
information about the status of 
assessments, projects, and institutions. 
The questionnaires used for the survey 
are available in Annexes II to IV.

A National Expert Group consisting of 
representatives of relevant government 
agencies, development agencies, and 
the private and financial sectors, 
together with the above-mentioned 
core group, established the framework 
for the RRA to ensure national and 
international ownership. The details 
of members of the National Expert 
Group are available in Annex V. The 
group played an active part in identify-
ing, elaborating, and prioritizing the 
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Figure 3: Organizational Set-up for the Somalia Renewables 
Readiness Assessment

resource–service pairs as part of the 
RRA process. The National Expert 
Group members, especially those with 
private sector and financial services 
backgrounds, guided the development 
of the possible business models for 
private and financial sector involve-
ment in renewable energy in Somalia. 
The organizational structure for the 
Somalia RRA is shown in Figure 3.

The National Expert Group held 
several meetings and consultations, met 
in September to identify the resource–
service pairs, and was involved in 
finalizing the resource–service pairs 
in October and November. The core 
group, the National Expert Group, and 
other stakeholders were involved in the 
final workshop in November 2015 to 
review and finalize the RRA document 
and the recommended actions. 

Prof. Abdirahman Sid 
Ahmed, RRA Adviser

CORE GROUP

Prof. Abdirahman Sid Ahmed, RRA Adviser, Ministry of Energy and Water
Eng. Abdulkadir M. Abdulle, RRA Focal Point, Ministry of Energy and Water

Safiatou Alzouma, Programme Manager, IRENA
Abdul Qadir Rafiq, Project Manager, UNDP

Binu Parthan, Consultant

NATIONAL EXPERT GROUP

Ministry of Energy and Water, IRENA, UNDP, private sector representatives, 
financial institution representatives, World Bank, African Development 

Bank, Ministry of Planning and International Cooperation, Directorate of 
Environment – Office of the Prime Minister, Ministry of Petroleum and 

Minerals, Ministry of Labour and Social Affairs, Ministry of Livestock, Forestry, 
and Range, Puntland State Authority for Water, Energy, and Natural Resources, 

Benadir Regional Administration
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2.1 REGIONAL 
ENERGY

The primary energy demand for sub-
Saharan Africa is 570 million tonnes 
of oil equivalent1, of which the major 
energy source is traditional biomass. 
Modern renewable energy sources 
account for less than 2 percent2 of 
the energy mix of sub-Saharan Africa. 
Sub-Saharan Africa faces a bigger 
challenge with energy access compared 
with other regions, and more than half 
of the 600 million people3 without 
electricity access are in the region. 
This is also the only region where the 
people without access to electricity are 
increasing, as the population growth is 
higher than the rate of electricity access 
increase4. Almost 730 million5 people 
in sub-Saharan Africa also rely on 
traditional solid fuels for cooking.

At the household level, over 80 percent 
of energy in sub-Saharan Africa is 
used for cooking, compared to 5 
percent in industrialized Organization 
for Economic Cooperation and 
Development countries. It is evident 
1 International Energy Agency, 2014, Africa Energy Outlook: A 
Focus on Energy Prospects in Sub-Saharan Africa.
2 Ibid.
3 Ibid.
4 Ibid.
5 Ibid.

2. ENERGY CONTEXT

that sub-Saharan Africa faces consider-
able challenges to transform an energy 
system based on traditional solid 
fuels into a modern energy system. As 
sub-Saharan Africa develops rapidly, 
it offers an opportunity to transform 
the energy system and increase the 
share of widely available renewable 
energy sources in the energy mix, and 
to provide electricity and modern 
cooking fuels to the region’s growing 
population.

The total energy demand in the East 
Africa sub-region, to which Somalia 
belongs, is 112 million tonnes of oil 
equivalent, of which the bioenergy 
share was 88 percent. The traditional 
biomass share was 85 percent, modern 
renewables made up 3 percent, and 
oil supplied the remaining 12 percent. 
East Africa has the lowest energy access 
rate (23 percent6) across all sub-regions 
in Africa and also has the lowest per 
capita electricity consumption (91 
kilowatt hours per person7). It is 
estimated that a total of more than 200 
million8 people lack access to energy 
in East Africa. Indeed, among all the 
subregions in Africa, East Africa faces 
the biggest challenge in terms of energy 

6 IRENA, 2015, Africa 2030: Roadmap for a Renewable Energy 
Future.
7 Ibid.
8 International Energy Agency, 2014, Africa Energy Outlook: A 
Focus on Energy Prospects in Sub-Saharan Africa.

access and modernizing its energy 
system.

Through the Eastern Africa Power 
Pool, regional interconnectivity and 
trade in electricity exist among ten 
countries: Burundi, Democratic 
Republic of Congo, Egypt, Ethiopia, 
Kenya, Libya, Rwanda, Sudan, 
Tanzania, and Uganda. Kenya imports 
electricity from Uganda, while 
Djibouti imports from Ethiopia. 
Ethiopia has plans to increase electric-
ity exports to other parts of East Africa, 
based on new hydropower generation, 
and construction is underway to boost 
interconnections with Kenya.

There are opportunities in renewable 
energy in East Africa in hydropower, 
geothermal energy, solar, and wind. 
Therefore, regional integration and 
interconnection through the East 
Africa Power Pool as well as increasing 
the share of renewable energy should 
be able to increase electricity access 
and reduce biomass use. It is projected 
that the energy demand in East Africa 
will increase significantly from 112 to 
232 million tonnes of oil equivalent 
by 2040, with the share of traditional 
biomass use decreasing to 56 percent 
from 85 percent, and modern renew-
ables increasing to 21 percent from 3 
percent9.

9 Ibid.
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Production of charcoal 
from Prosopis juliflora
© UN-Habitat Somalia
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2.2 ENERGY 
SUPPLY AND 
DEMAND

The energy sector in Somalia is 
currently unregulated due to limited 
government capacity and the absence 
of a policy and regulatory framework. 
Private companies, who are the 
major stakeholders, drive the sector. 
Supply of electricity and fuels is lower 
than the demand, and demand is 
also constrained by the low levels of 
development, economic activity, and 
income. Markets exist for electricity, 
liquid and gaseous fuels, and charcoal 
in Somalia.

Due to geological factors such as the 
geological extension of the Yemeni 
basins into Somalia, the country is 
generally expected to hold significant 
petroleum resources. Oil seeps 
were also discovered in the north at 
Dhagax Shabel, south of Berbera in 
the Dhaban Basin; other seeps were 
found near Doolow, near the Kenyan 
border10. During the 1980s, several 
international companies were awarded 
large concessions, were actively explor-
ing for petroleum resources in Somalia, 
and were finding indications of existing 
systems. However, the explorations 
were abandoned due to the political 
developments in 1991. After decades 
of inaction, exploration activities have 
started again in the recent past, both 

10 Ministry of Petroleum and Mineral Resources.

on land and offshore, with several 
international companies11 taking part 
and signing production-sharing 
agreements with Somaliland, Puntland, 
and the federal government. While no 
major discoveries have been confirmed 
yet, the estimated oil reserves in 
Somalia are expected to be as high as 
110 billion barrels12. 

In the 1980s, exploration was also 
carried out for natural gas near Afgoye 
in Lower Shebelle, but was unsuccess-
ful13. Estimates of the proven reserves 
of natural gas in Somalia are 200 
billion cubic feet14. Geological surveys 
on coal resources in Somalia were 
supported by UNDP and the German 
government in Somaliland in the 
1980s15, and deposits were found in 
the Hed-Hed, Daban, and Guaveneh 
areas. However, the deposits were 
found to be quite difficult to access 
and of poor calorific value; they also 
had high ash and sulphur content16. 
Further exploration and analysis is 
required to establish whether the coal 
deposits can be classified as reserves. 
Somalia had also announced major 
uranium finds in the late 1960s, and 
exploration was done in the mid-
1980s. Deposits totalling more than 

11 Such as Soma Oil and Gas, Spectrum ASA, etc.
12 Balthasar, D., 2014, Oil in Somalia: Adding Fuel to the Fire?, 
Heritage Institute for Policy Studies.
13 Wulfe, Martin, 1986, Somalia Energy Adviser Final Report, 
USAID.
14 International Energy Statistics, http://www.eia.gov, accessed 
October 2015.
15 Ali, M. Y., 2009, ‘Geology and Coal Potential of Somaliland’, 
International Journal of Oil, Gas and Coal Technology, Vol. 2, No. 
2, 2009.
16 Ibid.

Somalia’s oil reserves are 
estimated to be as high as 
110 billion barrels
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1,600 tonnes of uranium oxide have 
been estimated in Ghelinsoor, Wabo-
Mirig, and Dusamareb17. As with the 
petroleum resources, where no major 
discoveries have been reported, there 
are high levels of expectation about the 
uranium resources in Somalia.

The private sector has invested in 
infrastructure for procurement, 
importation, distribution, and end-use 
of petroleum derivatives such as diesel, 
petrol, kerosene, jet fuel, fuel oil, 
and liquefied petroleum gas (LPG). 
A total of 254 million tonnes of 
petroleum products were imported 

17 Hussain, A. A., 2013, ‘Minerals of Somalia: From Minerals to 
Artisanal Production to Export’, http://www.eia.gov, accessed 
October 2015.

into Somalia in 201218. It is estimated 
that 20 percent of the imported refined 
petroleum products, especially diesel 
and fuel oil, is utilized for electricity 
generation19. Liquefied petroleum gas 
is being used for cooking by businesses 
such as hotels and restaurants, schools, 
and households in urban areas. Use 
of liquefied petroleum gas is quite 
established in the urban areas of 
Somaliland and is growing steadily 
in urban Puntland, while Mogadishu 
remains a major point of consumption. 
It is estimated that a total of over 5 
million tonnes of liquefied petroleum 

18 International Energy Statistics, http://www.eia.gov, accessed 
in October 2015.
19 African Development Bank, 2015, Energy Sector Needs 
Assessment and Action/Investment Programme.

Figure 4: Share of Refined Petroleum Products Imported to Somalia

gas and more than 38 million tonnes 
of kerosene were imported into 
Somalia in 2012. Kerosene is being 
used by some households for cooking 
and lighting, and some states like 
Somaliland are encouraging the 
increased use of kerosene for cooking. 
The prices of petroleum fuels follow 
international market prices, and there 
is a low rate of tax of US¢4 per litre 
on petroleum products. A 20-kilogram 
canister of liquefied petroleum gas 
costs around US$60 in Somalia and 
is sufficient for a month of cooking 
requirements for an average urban 
household20. Figure 4 shows the share 

20 USAID, 2014, Somalia: Environment and Natural Resource 
Management Assessment.

Energy Information Administration, 2015
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of various refined products imported 
into Somalia in 2012.

Somalia’s energy mix is overwhelmingly 
dominated by traditional biomass-
based solid fuels21. Solid fuels are 
used for cooking in Somalia, either 
as firewood or as charcoal, with the 
rural and nomadic communities 
relying on firewood and the urban and 
higher-income populations relying 
on charcoal. It is estimated that 96 
percent of the population in Somalia 
continues to rely on solid biomass 
fuels for their cooking needs22. Annual 
consumption of charcoal in Somalia 
is estimated at 4 million tons23; these 
high levels of consumption and the 
inefficient traditional methods of 
charcoal production are resulting in 
a significant decrease of the country’s 
forest cover. Charcoal production and 
sales have also been catalysed by lack of 
adequate livelihood opportunities for 
the youth in rural areas. These charcoal 
activities are unregulated and have 
been identified by the government as a 
major environmental problem that can 
have serious impacts on the economy 
and livelihoods. In addition, the use of 
biomass (and traditional cookstoves) 
can be unsafe and cause negative 
health effects. The World Health 
Organization estimates that every year 
there are 11,300 premature deaths in 
Somalia due to diseases resulting from 
21 International Renewable Energy Agency, 2012, Somalia: 
Renewable Energy Country Profile.
22 International Energy Agency, 2014, Africa Energy Outlook: A 
Focus on Energy Prospects in Sub-Saharan Africa.
23 African Development Bank, 2015, Energy Sector Needs 
Assessment and Action/Investment Programme.

indoor pollution caused by inefficient 
biomass cookstoves24. To put this in 
perspective, the number of premature 
deaths from inefficient biomass cook-
ing is almost three times the loss of life 
due to instability in Somalia, which in 
2014 was 4,447 deaths25. The govern-
ment and international stakeholders 
have been leading efforts to address 
this health and environmental problem 
by promoting alternative gaseous and 
liquid fuels such as liquefied petroleum 
gas and kerosene. In terms of market 
prices, a sack of charcoal is sold at 
US$2226, and an average urban family 
uses four sacks a month to meet their 
cooking energy needs27.

Apart from the above-mentioned 
traditional biomass, renewable energy 
resources such as solar, wind, and other 
biomass have already been utilized 
in Somalia, and their deployment is 
steadily increasing. Biogas systems 
that digest organic waste from abattoir 
waste in Burao and Galkayo have been 
in operation since 2011 (installed 
by UNDP). Another biogas system 
has also been installed at the Sheikh 
veterinary school supported by 
UNDP. European Union–supported 
efforts implemented by Adventist 

24 WHO, 2009, Somalia: Country Profile of Environmental Burden 
of Disease.
25 Mattes, Alexander, 2015, ‘Death Toll in 2014’s Bloodiest 
Wars Sharply Up on Previous Year’, PS21, http://projects21.
com/2015/03/17/death-toll-in-2014s-bloodiest-wars-sharply-
up-on-previous-year/.
26 Note that the charcoal prices vary seasonally, and prices in the 
range of US$ 15 were also reported during the RRA validation 
workshop.
27 USAID, 2014, Somalia: Environment and Natural Resource 
Management Assessment.

Somalia’s energy mix 
is overwhelmingly 
dominated by traditional 
biomass-based solid fuels
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Development and Relief Agency have 
trained artisans and craftsmen to 
produce efficient charcoal stoves and 
have supported the dispersal of 20,000 
efficient charcoal stoves. Solar energy 
systems have supplemented organized 
electrification efforts through portable 
Pico Solar Products and solar home 
systems retailed by the private sector 
directly to customers. Solar streetlight-
ing systems have also been quite popu-
lar in Somalia, with several cities and 
urban areas installing solar streetlights. 
It is estimated that Mogadishu alone 
has more than 4,000 solar streetlights, 
with 79 solar streetlights installed by 
Solargen technologies28. There are 185 
solar streetlights in Galkayo29, and 248 
solar streetlights are being installed in 
Garowe with support from the Somalia 
Stability Fund30. UNDP has supported 
four solar-diesel hybrid systems of 
37 kilowatt peak (kWp) each in four 
hospitals in Garowe, Baidoa, Burao, 
and Galkayo. Please see the case study 
Renewable Energy for Healthcare – a 
Somali Success Story preceding Annex 
1. A European Union–funded project 
in Puntland will also promote the use 
of solar cookers. 

Beyond these initiatives, solar power 
systems have also been installed in 
other locations. These include a 
240-kilowatt hybrid solar system 
installed by Leading Energy Solutions 
Company using existing diesel 
28 Solargen Technologies, 2015, Company Presentation.
29 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
30 Somalia Stability Fund, http://www.stabilityfund.so, accessed 
October 2015.

Renewable energy 
resources have already 
been utilized in Somalia, 
and their deployment is 
steadily increasing
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generators31, a 60-kWp photovoltaic 
(PV) system in Berbera Hospital32, 
a 47-kWp PV system in Benadir 
Hospital33, a 20-kWp system at 
Elgarweyne Market in Mogadishu34, a 
18-kWp PV system at Qardo Hospital, 
a 9-kWp PV system at the Sheikh 
referral health centre, 5-kWp PV 
systems at the Abda and Godawayn 
rural health clinics, 34.5-kWp and 
17.8-kWp PV water pumping systems 
in Afgoye and Mogadishu respec-
tively35, and 5-kWp PV water pumping 
systems in Dilla and Zeila36.

Several large solar projects are also 
being planned: Mogadishu power 
station is implementing a 3 megawatt 
peak solar farm37 and Benadir Electric 
Company is planning to implement 
a 2.5 megawatt peak solar farm with 
Chinese collaboration38, both of which 
are expected to be connected to the 
utility grids. Telesom is planning 
solar and wind systems totalling 2.8 
megawatts (MW) in seven locations in 
Somaliland39, and Madina Hospital is 
implementing a 110-kWp solar power 
system40. While the existing large solar 
PV systems total about 550 kWp, the 

31 Leading Energy Solutions Company response to the UNDP RRA 
questionnaire.
32 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
33 Benadir Hospital response to the UNDP RRA questionnaire.
34 Solargen Technologies, 2015, Company Presentation.
35 Ibid.
36 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
37 Mogadishu power station response to UNDP RRA 
questionnaire.
38 BECO response to UNDP RRA questionnaire.
39 Telesom response to UNDP RRA questionnaire.
40 Madina Hospital response to UNDP RRA questionnaire.

planned installations could be over 8 
megawatt peak, a significant increase.

Wind energy generation is considered 
a viable alternative to diesel genera-
tion, and a number of systems are in 
operation. United States Agency for 
International Development (USAID) 
has supported a 100-kilowatt wind 
farm consisting of four wind turbines 
at Hargeisa airport41. A 900-kilowatt 
wind farm exists in Borama, plus 
450-kilowatt wind turbines in Burao 
and Erigavo, a 100-kilowatt wind-solar 
hybrid system in Sheikh, wind turbines 
(60 kilowatts each) in Oog, Aynabo, 
and Bernera, and a 20-kilowatt wind 
turbine in Hargeisa42. The total 
installed wind energy capacity in 
Somalia currently is estimated to be 
2.2 MW.

The Ministry of Energy and Water has 
made electricity access demand projec-
tions based on the United Nations 
Population Fund’s 2014 population 
survey43. The ministry estimates that 
a minimum of 180 MW of electricity 
generation capacity44 is needed to 
provide the minimal electricity service 
to all Somali households. However, 
considering other electricity needs 
(e.g. communications, entertainment, 
specialized household appliances, agri-
culture, industry, and commerce), the 

41 African Development Bank, 2015, Energy Sector Needs 
Assessment and Action/Investment Programme.
42 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
43 UNFPA, 2014, Population Estimation Survey 2014 for the 18 
Pre-war Regions of Somalia.
44 Ministry of Energy and Water, 2015, Note on Energy Needs.

generation capacity requirements will 
be significantly higher. Considering the 
inefficiency, power quality issues, and 
high tariffs associated with diesel-based 
electricity generation and supply in 
Somalia, there is a strong case for both 
grid-connected and off-grid renewable 
energy systems. These renewable energy 
systems will be able to offer reliable 
and high-quality power at lower costs. 
Several wind and solar energy systems 
have been installed already in Somalia, 
and more are planned. Similarly, 
efficient wood and charcoal stoves can 
help in reducing the high and unsus-
tainable levels of wood and charcoal 
consumption in Somalia. Given the 
health, environmental, and economic 
benefits, some efforts have already been 
made to promote efficient cookstoves.

2.3 ELECTRICITY 
SYSTEM

The electricity infrastructure that 
existed in the late 1980s before the 
instability consisted of Ente Nazionale 
Energia Elettrica, the national utility 
company operating a national grid 
serving Mogadishu, Hargeisa, Berbera, 
Gardo, Erigavo, Merka, Bossaso, 
Burao, Kismayo, and Baidoa45. The 
installed power generation capac-
ity during this period was 175–180 
MW, with nationally administered, 
uniformly low tariffs, which made 
45 Wulfe, Martin, 1986, Somalia Energy Adviser Final Report, 
USAID.
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Wind energy generation 
is considered a viable 
alternative to diesel 
generation, and a number 
of systems are in operation

electricity affordable46. However, 
during the period of instability the 
electricity generation and distribution 
infrastructure largely collapsed due to 
disuse and limited oversight, operation, 
and maintenance. The role Ente 
Nazionale Energia Elettrica played is 
now being played by a large number 
of small private generators operating 
micro, small, and medium-sized grids 
that power villages, small towns, 
and even larger regions. The current 
electricity infrastructure is therefore 

46 African Development Bank, 2015, Somalia: Energy Sector 
Needs Assessment and Action/Investment Programme.

highly fragmented; it is largely owned 
by the private sector, with limited 
government oversight or regulation. 
Many private utility companies were 
established due to demand for electric-
ity from businesses and sometimes due 
to the businesses’ own electricity needs, 
as in the case of telecommunication 
companies. Such services eventu-
ally extended to other businesses and 
households. Some of the utilities in 
Hargeisa, Qardo, Berbera, and Bossaso 
are owned by the government and the 
private sector jointly47.

47 Ibid.

Ethiopian wind farm. Photo: Somaliland Sun
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It is estimated that about 270,000 
electricity consumers exist in Somalia, 
with the majority in Mogadishu, fol-
lowed by Somaliland and Puntland48. 
This still leaves about 9 million Somalis 
without electricity, as electrification 
extends to only 15 percent of the 
population49. Electrification levels in 
urban areas, which are served by these 
privately operated grids, are 33 percent, 
but rural areas have electricity access 
levels of only 4 percent50. The total 
installed electricity generation capacity 
in Somalia currently is estimated to 
be over 83 MW, with Somaliland 
having the highest installed capacity, 
followed by Benadir/Mogadishu and 
Puntland51. Almost all of the electricity 
generation currently in Somalia is by 
diesel generators. Most private utilities 
use old refurbished generators from the 
Middle East, and these have low levels 
of efficiency.

The electricity distribution networks 
also have quality and efficiency 
issues, particularly resulting from the 
practice of using low voltage lines 
over longer than specified distances. 
The electricity losses are estimated to 
be in the range of 25 to 40 percent52. 
There is no current regional integration 
and interconnection between the grid 
networks in Somalia and those of 

48 Ibid.
49 International Energy Agency, 2014, Africa Energy Outlook: A 
Focus on Energy Prospects in Sub-Saharan Africa.
50 Ibid.
51 African Devleopment Bank, 2015, Somalia: Energy Sector 
Needs Assessment and Action/Investment Programme.
52 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.

neighbouring countries. However, the 
World Bank will be supporting a study 
on interconnection between Ethiopia 
and Somalia53.

As noted above, the generation and sale 
of electricity is currently owned and 
operated by the private sector (though 
some electricity service providers in 
Somaliland are partially owned by the 
public). The sector is self-regulated. 
Almost all electricity generation is from 
fossil fuels – diesel and heavy fuel oil. 
The poor quality and inefficiency of 
the diesel equipment and the electricity 
distribution networks result in high 
levels of technical losses. A total of 
293 gigawatt hours of electricity was 
consumed in Somalia in 201254, which 
translates to a very low per capita 
electricity consumption of 29 kWh. 
In comparison, the African average 
is 579 kWh and the world average is 
2,777 kWh55. Lack of regulation and 
poor quality control mean that some 
customers receive low voltage power 
with varying frequency; blackouts also 
occur. Due to this absence of effective 
regulation, the private utilities do not 
share distribution cables and create 
their own low-voltage radial power 
distribution infrastructure, adding to 
costs. There has been some consolida-
tion of electricity utilities, with some 
smaller ones coming together to create 
a larger one.

53 African Development Bank, 2015, Somalia: Energy Sector 
Needs Assessment and Action/Investment Programme.
54 International Energy Statistics, http://www.eia.gov, accessed 
October 2015.
55 International Renewable Energy Agency, 2012, Somalia: 
Renewable Energy Country Profile.

The generation and sale 
of electricity is owned and 
operated by the private 
sector; almost all electricity 
generation is from fossil 
fuels
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Access to electricity remains expensive 
for households and businesses. The 
grid connection charge in Mogadishu 
was $150 to 30056, which prohibits 
ordinary Somalis from seeking electric-
ity access. In order to save metering 
costs, many utilities do not meter 
their customers and instead apply 
a flat electricity tariff; for example, 
vendors in Hargeisa pay a monthly fee 
of $10 per light bulb to the electricity 
supplier57. Several other utilities do bill 
their customers, applying differential 
tariffs depending on the type of supply 
(three phase or single phase) and type 
of institution (public or private). The 
tariffs for three-phase supply are in the 
range of $0.65 to 0.80 per kWh, while 
single-phase electricity tariffs are in 
the range of $0.60 to 1.2 per kWh. In 
several parts of Somalia, public institu-
tions and services such as hospitals, 
schools, religious establishments, 
community halls, and streetlighting are 
charged a relatively low tariff of $0.50/
kWh58.

So the range of electricity tariffs in 
Somalia is $0.50 to 1.2 per kWh; the 
lower tariffs are applicable to public 
institutions, while large consumers and 
most households and small businesses 
pay the higher tariffs. These tariffs 
are among the highest in the world 
– tariffs in neighbouring Kenya and 
Ethiopia are $0.15/kWh and $0.06/

56 USAID, 2014, Somalia: Environment and Natural Resource 
Management Assessment.
57 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
58 African Development Bank, 2015, Energy Sector Needs 
Assessment and Action/Investment Programme.

kWh respectively59 – and constrain 
industrial and economic development. 
Households in Mogadishu on average 
pay $19–26 each month for electricity, 
and businesses on average spend about 
26 percent of their income on energy60. 
Similarly, households in Somaliland 
spend an average of $19 on monthly 
electricity needs, while businesses 
spend $31361. Despite these challenges, 
the consumption of electricity in 
Somalia has continued to increase, 
albeit at a slow rate. Figure 5 shows the 
growth in electricity consumption for 
Somalia. 

2.4 RENEWABLE 
ENERGY 
POTENTIAL AND 
USE

Somalia has plentiful renewable energy 
resources, especially solar and wind. 
The solar insolation in Somalia ranges 
from 5 to 7 kWh/square metre/day, 
with over 310 sunny days in a year62. 
This level of solar energy has the 
potential to be effectively harnessed 
using the right technology for thermal 
and electrical energy applications. 

59 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
60 USAID, 2014, Somalia: Environment and Natural Resource 
Management Assessment.
61 Ministry of Mining, Energy and Water Resources, Somaliland, 
2010, Somaliland Energy Policy.
62 Based on remote-sensed energy meteorological data from 
NASA’s Langley Research Centre.

Somalia has huge solar 
energy potential, with 310 
sunny days each year
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Figure 5: Growth in Electricity Consumption in Somalia (Gigawatt Hours)

Energy Information Administration, 2015
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There have been privately financed solar energy resource 
assessment efforts in specific locations by Telesom63 in 
Somaliland and by Leading Energy Solutions Company in 
Las Anod in northern Somalia64. These micro-assessments 
have been carried out with a view to develop relatively 
large solar energy systems. The solar insolation map of 
Somalia is given in Figure 6. It shows that the global 
horizontal insolation65 across the country is generally 
over 200 watts per square metre; several locations in the 
north66 have a global horizontal insolation of 250 to 300 
watts per square metre.  

Somalia also has strong wind regimes suitable for wind 
energy conversion, with annual average wind speeds rang-
ing from 1.5 to about 11.4 metres per second67. Wind 
speed measurements were made, and analysis carried out, 
by the Somalia National University at 9 sites for about 
20 years till 198568. The analysis before the 1990s had 
revealed that potential for mechanical water pumping 
and electricity generation using wind energy exists in 
Hargeisa, Obbia, Kismayo, and Mogadishu.

According to more recent studies and estimates, 
Somalia’s wind energy potential (55 million tonnes of oil 
equivalent) is significantly higher than that of any other 
country in Africa69. The best wind energy resources are 
estimated to be onshore rather than offshore70. The above-
mentioned private efforts to assess solar energy potential 
by Telesom and Leading Energy Solutions Company also 
looked at wind energy. The Telesom assessment covered 
ten wind sites, including seven sites where solar energy re-
sources were also assessed71. The Leading Energy Solutions 
Company wind energy assessment was at a single location 
63 A telecom network operator in Somaliland.
64 Telesom and Leading Energy Solutions Company responses to UNDP RRA questionnaires.
65 Solar irradiation on a horizontal plane in a given location.
66 Denoted by amber and red.
67 Based on remote-sensed energy meteorological data from NASA’s Langley Research Centre.
68 Wulfe, Martin, 1986, Somalia Energy Adviser Final Report, USAID.
69 African Development Bank, 2013, Development of Wind Energy in Africa: Working Paper 170.
70 Ibid.
71 Telesom response to UNDP RRA questionnaire.

Figure 6: Solar Energy Resources in Somalia

IRENA Global Atlas for Renewable Energy, 2015

in Las Anod72. The wind energy resources in Somalia are shown 
in Figure 7, which indicates that large land areas along the coast, 
in the southern part of the country, and offshore seem to hold 
significant potential.

Hydroelectric power generation potential for Somalia exists in 
the lower, upper, and middle parts of the Shebelle River and 
Juba River73. Figure 8 shows the Shebelle and Juba River systems 
in Somalia. The hydroelectric power potential in Somalia is 

72 Leading Energy Solutions Company response to UNDP RRA questionnaire.
73 Wulfe, Martin, 1986, Somalia Energy Adviser Final Report, USAID.
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Figure 7: Wind Energy Resources in Somalia Figure 8: Juba and Shebelle River Systems in Somalia

IRENA Global Atlas for Renewable Energy, 2015

Somalireport.com

estimated to be around 100 to 120 MW; 4.6 MW at 
Fenole had been developed74 but is now defunct. 

Biomass dominates the energy resources in Somalia. In 
1990, forest cover in Somalia was 8.2 million hectares; this 
has now reduced significantly to 6.7 million hectares, with 
an annual forest cover loss of 76,757 hectares75. Figure 9 
shows the current woody biomass resources in Somalia, 
revealing the limited forest cover. Existing forest cover is 
primarily in the south of the country, with some isolated 

74 International Renewable Energy Agency, 2012, Somalia: Renewable Energy Country Profile.
75 Food and Agriculture Organization, 2010, Global Forest Resources Assessment, Country Report: 
Somalia.

areas of forest cover in the northern and central parts. These 
woody biomass resources are under considerable strain due to 
over-exploitation for charcoal production and firewood.

Somalia has a long history of renewable energy technology de-
ployment. Since the 1980s, wind energy technologies have been 
used for motive power and electricity needs in Somalia. Also, 
small hydropower technologies for grid-connected electricity 
generation were in existence during the 1980s. Similarly, during 
the same period solar energy was used for limited electrical and 
thermal applications. Biomass as firewood and charcoal has also 
been used in Somalia, and improved cookstove technologies have 
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been dispersed around the country over 
the last 30 years or so. However, during 
the two decades of instability, many of 
the renewable energy capabilities that 
had existed in the country have been 
largely lost, except for biomass-based 
efficient cooking technologies.

However, with the relative stability 
since 2012 there is a renewed interest 
in renewable energy technologies – 
particularly solar photovoltaic, solar 
thermal, and wind energy – and how 
they can play a role in the energy 
security of the country. The capabili-
ties that had existed in hydropower 
technologies do not seem to have 
survived the period of instability. The 
wide availability of solar photovoltaic 
modules, solar electronics, and lead-
acid batteries has resulted in increased 
interest in the photovoltaic technology. 
Today, PV systems are being used 
in Somalia to light homes, charge 
phones, power radios, and provide 
streetlighting.

Diesel–PV hybrid systems have been 
used to power public institutions such 
as hospitals. PV systems have also been 
used in farms and small businesses to 
power electrical equipment such as 
pumps, refrigerators, and computers. 
Large-scale, grid-connected centralized 
PV generation systems are also being 
developed. Some of the larger systems 
that have been installed or are being 
developed use a hybrid mode with 
diesel or other renewable sources 
such as wind. There is capacity in 

Figure 9: Biomass Resources in Somalia

the country for stocking, retailing, 
installing, and servicing PV systems, 
especially systems for homes and 
small businesses. The capacity for 
designing, engineering, installing, and 
maintaining larger institutional power 
plant systems is limited in Somalia. 
Solar water-heating systems have also 

been used in the hospitality sector, 
public institutions, and homes in 
Somalia. Solar cooking technologies 
have been promoted for institutional 
and community cooking applications. 
The capacity to install and service 
solar water-heating systems exists in 
Somalia.
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Similarly, grid-connected or stand-
alone hybrid systems using wind 
energy are also seeing renewed interest. 
Utility-scale wind power systems exist 
in northern Somalia, and more systems 
are in the planning stage. However, un-
like solar energy systems, wind energy 
systems have rotodynamic components 
that are subject to wear and tear 
and require regular servicing and 
maintenance. Capabilities for installing 
and commissioning wind turbines are 
limited in Somalia currently.

Efficient charcoal and biomass stove 
technologies are available in Somalia 
and have been used by restaurants, 
bakeries, and homes. There is the 

capacity in Somalia to manufacture, 
retail, and service these stoves. 
Technologies for biological digestion 
and power generation from market 
waste have been implemented in 
Somalia. The capacity to operate and 
maintain such water-to-energy systems 
exists in Somalia, though capabilities 
for their design and construction are 
limited. Generally, manufacturing 
capabilities for renewable energy 
technologies in Somalia are quite 
limited, and only exist for improved 
biomass stoves. The capacities to 
install, commission, maintain, and 
service renewable energy systems are 
also limited, except for solar energy 
technologies. 

The capacity for designing, 
engineering, installing, 
and maintaining larger 
institutional power plant 
systems is limited in 
Somalia
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3. AN ENABLING ENVIRONMENT FOR 
RENEWABLE ENERGY

3.1 KEY 
STAKEHOLDERS

A large number of stakeholders are 
involved in renewable energy issues in 
Somalia. The institutions range from 
government bodies to international 
agencies, financial institutions, private 
sector actors, and non-governmental 
organizations with varying degrees of 
expertise and involvement in renewable 
energy development and promotion. 
These institutions are listed below.

3.1.1 GOVERNMENT AND 
REGULATORS

At the federal government level, the 
Ministry of Energy and Water is 
responsible for policymaking as well 
as regulatory functions relating to 
renewable energy. The Ministry of 
Livestock, Forestry, and Range deals 
with biomass resources and charcoal 
and has a role in policy and regulation 
relating to firewood and charcoal. The 
State Minister for the Environment in 
the Prime Minister’s office also plays a 
renewable energy role from a climate 

change mitigation and pollution 
control perspective. A regulatory 
institution, Somalia Electrification 
Institute, is being recommended and 
facilitated by the African Development 
Bank – if and when it is established, it 
could help fill the regulatory gap at the 
federal and state level.

In Somaliland, the Ministry of 
Energy and Mineral Resources is 
responsible for renewable energy 
issues; in Puntland, the Puntland 
State Authority for Water, Energy and 
Natural Resources is responsible for 
renewable energy policy and regula-
tion. Ministries of Energy have been 
established in the federal member 
states of South West, Jubaland, and 
Galmudug. Somaliland is currently in 
the process of establishing an energy 
commission, which would have a 
regulatory role for electricity as well as 
renewable energy.

3.1.2 PRIVATE SECTOR

Private sector organizations have a 
role in importing, integrating, and 
operating renewable energy systems. 
Some of the private electric utilities 

The African Development 
Bank has recommended 
the creation of a regulatory 
institution – Somalia 
Electrification Institute
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also have embedded renewable energy 
generation or are in the process of 
integrating renewable energy into their 
electricity generation systems. Some 
of the private sector companies active 
in renewable energy systems are Golis 
Energy, Solar Energy Consulting and 
Construction Company, Solargen 
Technologies, Beder Power, and Aloog 
Energy. The private energy utilities 
that have integrated or are integrating 
renewable energy generating systems 
are Nugaal Electricity Company, 
Mogadishu power station, Benadir 
Electricity Company, and Leading 
Energy Solutions Company. Somtel 
is also planning to electrify telecom 
towers with renewable energy and offer 
electricity services to households and 
businesses.

3.1.3 NON-
GOVERNMENTAL 
ORGANIZATIONS

A number of non-governmental 
organizations are also active in renew-
able energy issues in Somalia. These 
include both international and national 
organizations. Some of the key non-
governmental organizations involved in 
energy issues are ADRA, Candlelight 
for Environment, Education and 
Health, Nordic International Support 
Foundation, Norwegian Refugee 
Council, Horn Relief, Puntland 
Development and Research Centre, 
and CARE International. Most of 
their efforts in renewable energy have 

been funded by international agencies 
or contributions from the Somali 
diaspora.

3.1.4 INTERNATIONAL 
ORGANIZATIONS

International organizations have had 
a long and active association with 
renewable energy issues in Somalia. 
The European Union is one of the 
agencies with a major renewable 
energy sector presence and has been 
active in energy policy and energy 
livelihood–related programmes in 
Somaliland and charcoal substitution 
efforts in Puntland. It is currently 
supporting, through ADRA, a Somalia 
energy sector transformation project in 
all regions of Somalia. UNDP has been 
active in charcoal substitution efforts, 
deployment of biogas systems, and 
solar electrification of Somali hospitals. 

USAID has been supporting a wind 
power project at Hargeisa airport 
and is also providing energy policy 
development support to Somaliland. 
The World Bank is supporting the 
power sector master plan and examin-
ing electricity network interconnection 
options between Somalia and Ethiopia. 
It is also considering wind and solar 
energy resource mapping in Somalia. 

The African Development Bank is 
completing an energy sector needs 
assessment and developing a ten-year 
investment plan that envisages building 
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capacity and developing a policy and 
regulatory institutional framework, 
as well as on-grid and off-grid renew-
able energy–based electrification. 
UN-Habitat is considering alternate 
charcoal production methods and the 
briquetting of charcoal dust for energy 
use. The International Organization 
for Migration has been involved in 
solar energy programmes for internally 
displaced people. It is quite evident 
that international organizations are key 
stakeholders in renewable energy in 
Somalia.

3.2 POLICY AND 
REGULATORY 
FRAMEWORK

Due to the instability since the 1990s 
and the nascent national policy 
framework, policies, incentives, and 
programmes for renewable energy are 
still evolving in Somalia. Protection of 
the environment and natural resources 
has been enshrined as a key principle 
in the Constitution of Somalia1. There 
is a widespread recognition of the 
environmental and security problems 
caused by charcoal production and 
use. Several international develop-
ment assistance and national efforts 
are directed at the reduction and 
replacement of charcoal in cooking 
applications in Somalia. The current 
renewable energy policy priority for the 
federal government, state governments, 

1 The Federal Republic of Somalia, 2012, Constitution.

and the international community is to 
reduce the use of biomass, in particular 
charcoal  production and use. 

In the absence of policies and 
regulations for energy, electricity, or 
biomass use, the private sector and 
market forces play a self-regulating 
role. Charcoal production and sale as 
well as electricity generation and sale 
are driven by business considerations. 
However, in some parts of the country 
lower tariffs have been offered by 
private electricity utilities to public 
institutions and places of worship. 
Also, integration of solar and wind 
electricity into the electricity genera-
tion mix is also being undertaken by 
private utilities, driven by cost and 
business advantages. However, energy 
and renewable investments at the 
scale required to address the energy 
challenges in Somalia will require the 
establishment of clear, long-term policy 
and regulatory frameworks.

There have been efforts aimed at 
bridging the absence of policy and 
regulation. In 2010, the European 
Union supported an effort by ADRA 
to develop a policy framework for 
Somaliland on key energy policy 
and regulatory issues. The policy sees 
a role for renewable energy in the 
energy mix and in offering affordable 
energy access to both rural and urban 
areas in Somaliland2. The policy also 
envisages establishing an institutional 
and regulatory framework, including 

2 Ministry of Mining, Energy, and Water Resources, Somaliland, 
2010, Somaliland Energy Policy.

Some private electricity 
utilities are embedding 
renewable energy into 
their electricity generation 
systems
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the establishment of an energy com-
mission3. This policy framework in 
Somaliland could be a model for other 
federal member states to consider. 
The energy policy has since been 
developed into the Electricity Act, the 
development of which was supported 
by USAID. The Electricity Act, when 
enacted, will establish the Somaliland 
Energy Commission, which will 
promote renewable energy as well as 
license and regulate electricity markets.

The World Bank is supporting an 
electricity subsector master plan that 
will initially focus on northern Somalia 
and be expanded to other areas. The 
African Development Bank is con-
sidering an energy sector investment 
programme that envisages providing 
technical assistance to policymakers 
at the federal government level, with 
particular emphasis on Somaliland 
and Puntland at the federal member 
state level4. The African Development 
Bank also envisages establishing a 
federal electricity regulatory body with 
a presence in member states – the 
Somalia Electrification Institute, an 
independent body that could regulate 
and finance electrification efforts5.

While the absence of an energy policy 
or regulatory framework is a major 
gap in Somalia, efforts are underway 
at federal and federal member state 
levels to address this problem. It is 

3 Ibid.
4 African Development Bank, 2015, Energy Sector Needs 
Assessment and Action/Investment Programme.
5 Ibid.

expected that these efforts will result in 
a pragmatic energy policy framework 
for Somalia in the short term. Plans 
for policy and regulatory frameworks, 
government priorities to reduce 
biomass use and increase affordable 
electricity access, and private sector 
interest in renewable energy provide an 
opportunity to mainstream renewable 
energy policy and regulation into these 
emerging frameworks.

3.3 HUMAN 
RESOURCES

Major capacity gaps exist in Somalia 
across all aspects of renewable energy 
– policy and regulation, research, 
education and training, resource 
assessment, manufacturing and integra-
tion, installation and maintenance, 
and after-sales service. Absence of 
local capacity is evident at all levels 
and is due to gaps in the education 
sector during the period of instability. 
There are some experts in the country 
who were involved in energy and 
renewable energy programmes in the 
1990s, but Somalia needs more trained 
policymakers, managers, engineers, 
and technicians to manage the 
development of renewable energy in 
the country. It was found that energy 
sector expertise at the policy level in 
the federal member states was very low 
and needed to be strengthened6. The 

6 Ibid.

While the absence of an 
energy policy or regulatory 
framework is a major gap 
in Somalia, efforts are 
underway to address the 
problem
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private sector tries to supplement in-
house and local expertise with expertise 
available within the Somali diaspora7 
and also from Kenya and Uganda8. 

Where solar and wind energy resource 
assessments were carried out by the 
private sector, international companies 
such as Maxpower9  and Energy810  
have provided the expertise. However, 
many private sector energy and renew-
able energy companies have struggled 
to get international expertise due to 
prohibitive costs. There have been cases 
of development assistance–funded 
wind energy infrastructure not being 
integrated into the grid or utilized due 
to the lack of available local expertise. 
The capacity to manage, operate, and 
maintain renewable energy systems is 
indeed rather limited.

There are pockets of renewable en-
ergy capacity within the country. The 
Centre for Renewable Energy Training, 
Research, and Development of the 
Faculty of Electrical and Electronic 
Engineering of Benadir University does 
have expertise on off-grid and on-grid 
renewable electricity generation using 
biomass, solar, hydro, and wind 
energy technologies11. The centre is 

7 Several renewable energy and energy companies are either 
promoted or staffed by energy experts from the Somali diaspora 
who have renewable energy qualifications and expertise from 
other countries.
8 Nunez, J. N., 2015, Powering Progress: The Potential of 
Renewable Energy in Somalia.
9 Telesom response to UNDP RRA questionnaire.
10 Leading Energy Solutions Company response to UNDP RRA 
questionnaire.
11 Benadir University response to UNDP RRA questionnaire.

also planning to carry out a renewable 
energy capacity needs assessment and 
to organize courses on PV systems and 
electrification. There are continuing 
efforts by the Somaliland Business 
Fund and the World Bank to establish 
a centre for training and certification 
in solar and wind energy. Other 
significant efforts for capacity building 
have included UNDP training for 
100 solar technicians as part of a 
project to electrify hospitals with 
solar energy; the Nordic International 
Support Foundation also supported 
the training of Somali youth by Solar 
Energy Consulting and Construction 
Company during the solar streetlight-
ing project in Galkayo.

It is evident that, due to a combina-
tion of factors, renewable energy 
capacity within Somalia is at very low 
levels, which is seriously undermining 
national efforts to develop the sector’s 
potential. There is a need to upgrade 
the skills of personnel who are active in 
renewable energy issues – from policy 
and regulation, resource assessment, 
design, engineering, and installation 
to operation and maintenance. There 
is also a need to establish formal 
education programmes for training 
planners, managers, engineers, and 
technicians (primarily from among 
Somali youth) to accelerate renewable 
energy development.
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3.4 FINANCING 
AND INVESTMENT

Financial institutions in Somalia follow 
sharia-compliant Islamic banking 
practices and use financial instruments 
that do not charge interest on loans. 
Some banks such as Salam Bank and 
International Bank of Somalia have 
been active in renewable energy financ-
ing in a limited manner. International 
Bank of Somalia has offered working 
capital finance to renewable energy 
companies. Both Salam Bank and 
International Bank of Somalia remain 
interested in financing renewable 
energy development in Somalia on 
commercial terms, as well as acting as 
financial intermediaries for interna-
tional agencies involved in renewable 
energy projects in Somalia. Dahabshil 
has also been providing loans for solar 
energy for home and business use. For 
example, credit is provided through 
Dahabshil’s Micro-Dahab microfinance 
window to farmers for solar- and 
wind-powered water pumps. This 
microcredit is available in Somaliland 
and Mogadishu.

In the absence of policies and regula-
tions to encourage and incentivise 
renewable energy investment and 
development, renewable energy in 
Somalia is financed in three main ways:
1. Projects in public institutions and 

related to public infrastructure 
financed by the international 

development or humanitarian 
assistance community

2. Investments by individuals and 
households using their own 
savings or financed by remittances 
from the Somali diaspora

3. Investments by private businesses 
driven by business plans and using 
internal resources from financial 
services companies

Internationally supported projects 
often aim at demonstrating opportuni-
ties for using renewable energy in 
socially or environmentally relevant 
contexts. These are often supported 
by grant funds, and the equipment 
and initial expertise is part of the 
initiative. While such demonstrations 
have created significant impacts, the 
availability of international resources 
for renewable energy development 
in Somalia has been small relative to 
the needs of the country. It is also not 
possible that international support 
will fully finance renewable energy 
development in Somalia. The financing 
and sustainability challenges with such 
renewable energy systems relate to 
maintenance and replacement of parts 
during their useful life.

Investments in renewable energy 
systems by individuals and households 
have been for lighting, communica-
tion, entertainment, etc. Many of these 
investments have been a reaction to the 
poor quality of electricity supply from 
privately operated utilities or the very 

Most renewable energy 
capacity in Somalia is the 
result of private investment
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high initial costs to access that electric-
ity. Such systems are often financed 
by remittances from family members 
in the diaspora. While such systems 
and their use have been increasing, 
they still represent a small share of 
the installed renewable energy base 
in Somalia. For this market segment, 
investment was largely limited to 
wealthier households and individuals 
who could afford to pay for the systems 
up front. The number of households 
which can afford such systems could 
rise significantly if some form of credit 
was available to reduce the upfront cost 
of these systems, which is the major 
financial barrier.

The major share of the renewable 
energy capacity in Somalia has been a 
result of investments by private busi-
nesses. The majority of the investments 
are considered a low-cost alternative to 
diesel-powered electricity. While these 
investments have been mainly from 
internal resources, some have been 
financed, and the cost of resources12 
has been in the range of 15 to 20 
percent per year. This market holds 
significant potential to grow, as it is 
driven by private sector efforts and the 
high cost of diesel generation options. 
However, a policy and regulatory 
framework is needed to ensure the 
welfare of users and to safeguard 
private sector investments.

12 Banking in Somalia is sharia compliant, and banks and 
lenders do not charge ribah, or interest, using sharia-compliant 
instruments such as ijarah, mudarabah, etc. rather than term 
loans (which attract interest).
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4. EMERGING ISSUES

A country-led process with broad-
based stakeholder engagement was 
carried out to identify and prioritize 
the renewable energy service-resource 
pairs, which identified high-potential 
opportunities for renewable energy 
in Somalia. Significant opportunities 
were identified for the application of 
renewable energy resources such as 
solar, wind, and bioenergy to electricity 
and thermal energy generation. The 
details of the process to identify and 
prioritize the service-resource pairs are 
available in Annex VI.

4.1 OFF-GRID 
ELECTRICITY

With the low rate of 15 percent electri-
fication and the absence of a national 
electricity utility in Somalia, off-grid 
electricity systems will continue to have 
an important role. The current off-grid 
systems are overwhelmingly dominated 
by solar photovoltaic systems at the 
household, public institution, and 
business level. Somalia has good solar 
energy resources, and solar off-grid 
electricity systems are available across 
Somalia. The purchase and use of 
solar off-grid systems by businesses 
and households are financed by their 

own resources and savings, as well 
as remittances from the Somali 
diaspora. The off-grid solar systems 
for public systems such as streetlights 
and institutions have been supported 
by the international development and 
humanitarian assistance community. 

A major barrier to the expansion 
of off-grid systems is the absence 
of a national energy policy that 
prioritizes renewable energy and has 
a clear role for it. An energy policy 
exists in Somaliland that does prioritize 
renewable energy and could be a good 
model for federal member states. An 
energy policy, when developed, should 
recognize that off-grid systems will 
continue to have an important role 
in the electrification of Somalia and 
that solar off-grid systems in particular 
will have a central role. The policy 
should specify various instruments and 
incentives to encourage solar off-grid 
systems. There can be federal member 
state–level policies developed under the 
umbrella of the national policy. 

Electricity and energy regulatory 
institutions do not exist at the federal 
and state levels in Somalia and will 
need to be established. A regulatory 
framework and regulatory instruments 
also need to be developed to regulate 
electricity for on-grid and off-grid 
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applications. There may also be a role 
for telecommunication and financial 
regulation for some off-grid solar 
service delivery models that use mobile 
money services.

More off-grid solar systems could 
be deployed if sharia-compliant 
financing options were available to 
businesses and some households. This 
would enhance the market, allowing 
businesses and households that are not 
able to make full upfront payments to 
procure off-grid systems. New business 
models that allow payment for systems 
over a longer period through small and 
frequent payments have been shown to 
rapidly expand the coverage of off-grid 
solar systems in East African countries. 
The strong mobile telephone network 
and existence of a mobile money 
ecosystem in Somalia does offer a good 
platform to launch such services.

Off-grid solar systems for public use 
such as solar streetlighting have been 
very popular in Somalia, bringing 
increased security and other social 
benefits. However, the upkeep and 
maintenance of the systems over their 
lifetime and the resources for main-
tenance, repair, and replacement of 
components are increasingly becoming 
a challenge in major urban areas such 
as Mogadishu. There is a need for an 
arrangement to finance the upkeep of 
public systems, probably with a central 
role for the private sector.

Due to the instability, institutions for 
education and training have had a low 

profile, and the training of technicians 
and engineers has suffered as a result. A 
number of qualified Somalis have also 
emigrated, which severely constrains 
the available human resource pool in 
the country. These capacity constraints 
are evident in renewable energy 
companies, energy utilities, and other 
renewable energy stakeholder groups. 
This lack of capacity is also evident 
at the federal and state policy level in 
energy-related ministries and institu-
tions. There is a need for a thorough 
effort to build human resource capacity 
in policymaking institutions at all 
levels.

4.2 ON-GRID 
ELECTRICITY

The current situation in Somalia, 
in which private energy utilities use 
diesel-powered generation with old 
and inefficient equipment, does offer 
an opportunity to increase the use of 
renewable energy. Due to the inef-
ficiency in the generation and distribu-
tion systems, 25 to 40 percent of the 
energy generated is lost. These losses, 
combined with the cost of generation 
from diesel, which is generally high, 
mean that the tariffs consumers pay 
for electricity are also high compared 
to world and sub-Saharan African 
averages. Most consumers other than 
public institutions pay tariffs that are 
around US$1/kWh, which is con-
straining their ability to access and use 

Electricity and energy 
regulatory institutions do 
not exist at the federal and 
state levels in Somalia
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Business models that allow 
payment for systems over 
a longer period have been 
shown to rapidly expand 
the coverage of off-grid 
solar systems in East Africa

electricity. Electricity from abundant 
renewable sources such as wind and 
solar have the potential to offer lower 
electricity generation costs compared 
to diesel. Some of the private utilities 
have started to embed solar and wind 
electricity generation in the existing 
diesel grids, and more are planning to 
do so. Some of the public institutions 
such as hospitals have also installed 
grid-interactive PV rooftop systems.

There are no policies that govern the 
electricity sector, and the electricity 
utilities operate as unregulated private 
businesses driven by commercial and 
risk considerations. Somaliland does 
have an energy policy that covers 
grid-scale renewable energy genera-
tion; however, a national framework 
does not exist. Similarly, national 
and federal member state regulatory 
bodies do not exist, and electricity 
and renewable electricity regulatory 
frameworks and instruments also do 
not exist. Regulatory instruments such 
as feed-in tariffs and net metering 
have had a major positive influence 
in developing the market for on-grid 
renewable electricity in other develop-
ing countries.

The grid infrastructure also remains 
underdeveloped, with most private 
utilities using low-voltage distribution 
lines over very long distances; without 
high-voltage transmission, losses 
are high and the quality of supplied 
power is low. While available renew-
able resource data and assessments on 

solar energy are considered adequate 
for investments in grid-connected solar 
electricity, further on-ground measure-
ments of wind speeds and direction 
may be needed at specific locations 
before large-scale wind farms can be 
sited and built. 

Some solar and wind resource assess-
ments are being carried out by private 
utilities. The World Bank is planning a 
large-scale wind and solar resource as-
sessment that could offer higher quality 
data to encourage increased investment 
in on-grid renewable electricity.

Financing renewable energy generation 
for grid-connected systems thus far has 
come from the internal resources of 
private energy utilities or from diaspora 
remittances. Considering the lower 
cost of wind and solar electricity gen-
eration compared to diesel generation, 
such investments can be commercially 
attractive and could be supported by 
the financial services sector in Somalia 
using sharia-compliant Islamic banking 
instruments, possibly with diaspora 
involvement as well.

The limited availability of trained 
engineers and technicians is constrain-
ing resource assessment and the 
design, development, and installation 
of on-grid solar and wind electricity 
projects. Similarly, the capacity of 
energy and renewable energy policy-
makers at the federal and state level is 
limited, and focused efforts are needed 
to build analytical and policy-related 
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capacity. The financial services sector 
in Somalia is not adequately familiar 
with the technology and economics of 
renewable electricity generation and 
the business and investment model 
possibilities. Efforts to familiarize and 
train investment and financial services 
professionals are required to encourage 
investment financing by banks and 
financial institutions rather than by 
limited internal resources.

4.3 THERMAL 
ENERGY

Solid biomass fuels are the major 
energy source in Somalia currently, 
accounting for 96 percent of energy 
needs. Biomass fuels are primarily 
used for cooking applications at the 
household level and by businesses. 
Unsustainable consumption of biomass 
for cooking applications is resulting in 
the degradation of Somalia’s forest and 
biomass resources. Trees are cut down 
for charcoal production, for consump-
tion in urban areas, and for export. 
Woody biomass, forest residues, 
shrubs, and twigs are also used directly 
in cooking devices in rural areas, which 
are often inefficient and polluting 
traditional cookstoves. 

The federal and the state governments 
have tried various measures to reduce 
and prevent charcoal production and 
offer alternatives. However, illegal 
charcoal production, transport, and 
sale continue to be prevalent in 
Somalia. This unsustainable level of 
biomass use is threatening livelihoods 
in the livestock and agricultural sector 
in Somalia. Use of efficient charcoal 
and biomass stoves as well as organized 
and efficient production and sale of 
charcoal could significantly reduce the 
consumption of biomass in Somalia. 
Alternative non-solid fuels such as 
liquefied petroleum gas and kerosene 
could also be promoted to displace 
solid biomass fuels.

While reduction in biomass consump-
tion remains a key priority for the 
federal and member state governments, 
this is not articulated in an energy or 
renewable energy policy. Somaliland 
has an energy policy which covers 
aspects of biomass and charcoal. 

Regulatory institutions do not exist at 
the federal and state level to regulate 
biomass consumption and charcoal 
production and sale, as well as to 
promote the use of gaseous and liquid 
fuel alternatives. These institutions 
will need to be established and their 
institutional and human capacity 
developed. The techniques used for 

charcoal production in Somalia (e.g. 
using pits) are highly inefficient and 
can be improved to increase charcoal 
yields. As participation in charcoal pro-
duction and transportation and in the 
charcoal trade value chain is a direct 
result of limited livelihood options for 
the youth and women, training these 
groups and others on alternate voca-
tions would also result in decreasing 
the number of people who are involved 
in the charcoal industry. Training 
and support can also be provided to 
artisans on the production of efficient 
charcoal and biomass stoves. It is also 
desirable to establish commercially 
oriented charcoal production at scale, 
use efficient charcoal production 
techniques, and market the charcoal 
to urban centres. Efficient production, 
transportation, and distribution, as 
well as the associated economies of 
scale, could result in better quality, 
lower-priced charcoal and a substantial 
reduction in the use of woody biomass 
inputs.

At the federal and state level, there is 
limited capacity related to thermal en-
ergy and biomass issues in policymak-
ing institutions, and capacity will need 
to be built. Regulatory institutions will 
need to be established at these levels 
and capacity developed to enforce 
regulations on charcoal production and 
solid fuel use.
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5. RECOMMENDED ACTIONS

Based on the country-led participa-
tory analysis of the state of renewable 
energy in Somalia, a number of actions 
have been identified to accelerate its 
development. Most of these actions can 
be implemented over a time frame of 
24 months. The actions are explained 
in the following pages, and additional 
descriptions can be found in Annex 
VII.

5.1 DEVELOPMENT 
OF NATIONAL 
POLICY

Development of a stand-alone 
renewable energy policy or an energy 
policy with a strong renewable energy 
component will significantly boost 
renewable energy development in 
Somalia. The federal renewable energy 
policy can be developed as a framework 
policy that allows federal member 
states to develop specific policy 
instruments and measures as needed. 
It is suggested that a draft policy be 
developed through a consultative pro-
cess involving key stakeholders from 
the government, public institutions, 
the private sector (including electricity 

utilities, renewable energy retailers, and 
energy supply companies), non-
governmental organizations, financial 
services companies, community-based 
organizations, women’s and youth 
groups, development and humanitar-
ian assistance partners, etc.

The draft policy can also be opened up 
for public comment before the cabinet 
or the parliament approves the policy. 
It is recommended that the Somalia 
Renewable Energy Policy covers the 
following aspects: 
•	 Objectives to increase the share of 

renewable energy, increase energy 
access, and deliver climate change 
benefits

•	 Bioenergy, hydropower, 
solar energy, and wind energy 
resources, and off-grid and on-grid 
electrification and thermal energy 
applications as priorities

•	 Time-bound targets for increasing 
the share of renewable energy and 
increasing energy access

•	 Considering and outlining policy 
measures such as feed-in tariffs, 
net metering, and renewable 
portfolio standards for private 
energy utilities

•	 Considering and outlining 
regulatory measures relating to 

A renewable energy 
policy or an energy policy 
with a strong renewable 
energy component 
will significantly boost 
renewable energy 
development in Somalia
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technical and business aspects of 
the grid integration of renewable 
energy sources

•	 Preventing the import of 
second-hand renewable energy 
equipment and specifying the 
quality assurance requirements, 
technical standards, and testing 
and certification requirements for 
renewable energy equipment being 
imported into Somalia

•	 Considering and outlining a 
financing and incentives policy 
for renewable energy investments 
by businesses and households 
to encourage private capital and 
financial services companies to 
play an active role in the develop-
ment of the renewable energy 
market

•	 Developing and defining the roles 
and responsibilities of various 
institutions at the federal and state 
level for functions such as policy-
making, regulation, enforcement, 
testing and quality control, and 
information management

It is recommended that the Somalia 
Renewable Energy Policy be developed 
and approved by 2017, with imple-
mentation starting at the same time.

5.2 ENERGY 
REGULATORY 
INSTITUTIONS AND 
FRAMEWORK

The establishment of national-level 
regulatory institutions and instruments 
is important for orderly and sustainable 
growth and should be carried out in 
parallel with the development of the 
Somalia Renewable Energy Policy. 
African Development Bank is planning 
to establish the Somalia Electrification 
Institute, a federal electricity regulatory 
organization with a presence and role 
in the federal member states as well. 
This is a welcome initiative and will ad-
dress a major institutional gap area in 
terms of renewable energy regulation.

When established, the Somalia 
Electrification Institute or the energy 
regulator should develop a framework 
for the following:
•	 Regulation of electricity tariffs in 

Somalia, balancing the interests of 
investors, private utilities, consum-
ers, and other stakeholders

•	 Establishing service quality 
requirements in terms of voltage, 
frequency, and the power factor of 
the electricity supplied

•	 Developing and promulgating 
relevant regulatory instruments 
to support renewable energy in 
on-grid, off-grid, and thermal 

applications such as feed-in tariffs, 
net metering, renewable portfolio 
standards, wheeling (transporting 
electric energy from within a grid) 
and banking regulations, etc.

•	 Developing and prescribing service 
and financing models for off-grid 
systems and service fee regulations, 
charcoal manufacturing require-
ments, and minimum standards 
for charcoal and biomass stoves, 
etc.

•	 Considering the establishment 
of levies on electricity tariffs to 
finance energy access, incentivise 
renewable energy, and offer cross-
subsidies for lifeline electricity 
tariffs to poorer Somali households

It is recommended that a regulatory 
agency be established in 2016 and 
institutional support provided. The 
work on various priority regulations 
can begin in early 2017.

5.3 HUMAN 
RESOURCE 
DEVELOPMENT

Development of human resource 
capacity for renewable energy is 
required at all levels in Somalia. The 
capacity gaps are significant at the 
government and policy-making level, 
in the renewable energy industry, and 



SOMALIA RENEWABLES READINESS ASSESSMENT50

Wind energy in Somaliland © John Enos
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in financial services companies. The 
human resource development will 
need to be carried out through two 
approaches. In the first approach, 
formal, long-term courses and training 
programmes need to be established 
for the training of engineers and 
technicians in renewable energy 
technologies. These long-term training 
and education efforts will need to be 
supplemented with a second approach 
consisting of short-term orientation 
and training programmes directed at 
policymakers, regulators, managers, 
finance and investment officers, etc. 

It is recommended that the human 
resource development efforts use the 
following outline:
•	 Establishment of regular training 

programmes and courses at 
educational institutions in Somalia 
in collaboration with the private 
sector. The suggested courses 
include technical and vocational 
training on the installation, main-
tenance, and repair of renewable 
energy systems for technicians and 
courses on design, engineering, 
and development of renewable 
energy systems for engineers. 
These courses could be established 
in centres such as the Centre 
for Renewable Energy Training, 
Research, and Development 
at Benadir University with 
support and inputs from private 
organizations such as Solar Energy 
Consulting and Construction 
Company.

•	 Carrying out specialized training 
and introductory programmes for 
policymakers, energy planners, 
business managers, financial and 
investment managers, etc. on top-
ics such as renewable energy policy 
and regulation, renewable energy 
technologies, and business and 
financing models. These could be 
half-day to three-day programmes 
delivered by regional and interna-
tional experts to targeted groups. 
These training and introductory 
programmes may be organized at 
federal and state levels.

•	 Establishment of a permanent 
renewable energy training facility 
at a reputable educational institu-
tion. The facility should have 
working prototypes and models 
of renewable energy systems, to 
be used as a renewable energy 
park and a training facility where 
courses and training programmes 
can be carried out. A list of equip-
ment to be installed at the energy 
park is given in Annex VIII.

It is recommended that the training 
programmes be delivered from 2016 
onwards, and the establishment of the 
training facility and regular courses 
for technicians and engineers be 
completed in 2017. 
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5.4 ANALYSIS AND 
ASSESSMENT

Technical assessments of renewable 
energy resources can be carried out for 
wind energy in parts of Somalia that 
have high wind energy potential and 
that are close to urban and commercial 
centres. Similarly, assessments of 
hydropower potential can be carried 
out along the Juba and Shebelle 
River systems to identify and evaluate 
potential sites. Waste-to-energy conver-
sion potential can also be assessed in 
marketplaces and the food processing 
industry. No assessments of solar 
energy resources are being suggested, as 
information is available in the public 
domain that is sufficient for envisaged 
solar project design and development.

The following technical assessment 
actions are proposed:
•	 Identify locations with high 

wind energy potential based on 
existing wind resource maps, and 
shortlist locations close to major 
commercial or urban centres that 
could be served by the wind farms 
once developed. Aspects such as 
availability of infrastructure and 
access to the site should also be 
considered. Carry out multi-year 
wind resource measurements, 
including wind speed, wind 
direction, power density, etc. at 
these selected sites. Analyse the 
collected data, publish the results, 

and make the data from the high 
potential sites available to prospec-
tive developers.

•	 Identify locations along the Juba 
and Shebelle River systems and 
their tributaries that offer potential 
for development of hydroelectric-
ity. Initial assessment of hydro-
power potential, water availability, 
and cost of development should 
be carried out at these sites, and 
the most promising sites should be 
selected. Detailed pre-feasibility 
investigation could be carried out 
at the most potent sites – this 
should include cost estimation, 
pre-feasibility analysis, and 
possible environmental impact. 
Locations where some level of 
feasibility has been established can 
be offered to interested parties for 
the development of hydroelectric 
power projects.

•	 Identify locations and establish-
ments where solid and liquid 
organic waste is generated. These 
could include marketplaces, 
food-processing industries, hotels, 
restaurants, and locations with 
urban solid waste. Carry out an 
analysis of the waste characteristics 
and volumes generated and 
evaluate the feasibility of power 
generation using biological diges-
tion or thermochemical methods 
of densification and combustion. 
Waste-to-energy projects can be 
supported in locations considered 
feasible.

Innovative financing 
and business models can 
be deployed in Somalia 
even under the current 
circumstances
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•	 These technical feasibility studies 
and analyses can be carried out 
and further development efforts 
undertaken by 2017.

5.5 FINANCE AND 
BUSINESS MODELS

Since the current renewable energy 
markets operate on a commercial basis, 
financed by their own resources or 
diaspora remittances, with products 
and services provided by the private 
sector, the role of finance and business 
models are important. Innovative 
financing and business models can be 
deployed in Somalia even under the 
current circumstances as human and 
institutional capacity development 
and technical resource assessments are 
carried out. Some of the financing and 
business models that can be imple-
mented to accelerate renewable energy 
are those for public use and institu-
tions, as well as those for off-grid and 
on-grid systems. These are explained in 
the following pages.

5.5.1 MODEL FOR PUBLIC 
USE

As in many other countries, some 
renewable energy systems for 
public use financed by grants from 
international development and 

humanitarian assistance organizations 
fail to serve their full lifespan due to 
the non-availability of financing for 
repairs. While some consumables and 
spares are provided along with the 
system, and a period of one or two 
years of service is often included in 
the procurement contract, the service, 
maintenance, and replacement of com-
ponents are not financed. This practice 
results in renewable energy systems 
not being serviced and maintained 
after the initial period of coverage, 
and falling into disuse when a major 
component needs to be replaced. This 
is a particular problem with off-grid 
solar systems when the battery needs to 
be replaced. One such type of system 
in Somalia is streetlighting, which 
has been very effective and popular. 
These systems in Mogadishu have 
been facing sustainability challenges 
regarding maintenance and component 
replacement1.

A public–private partnership business 
model for the sustained use of solar 
streetlights could work in the following 
manner:
•	 All the solar streetlights would 

be installed with a two-sided 
advertisement panel that would be 
mounted high on the pole and can 
be illuminated by the streetlight 
at night. The operation and 
maintenance of the streetlights and 
the advertisement panel can be 
entrusted to a private company.

1 Abdulahi Mohamed Abdule, Director, Solar Energy, Benadir 
Regional Administration inputs during RRA consultative 
workshop, September, 2015.

As in many other countries, 
some donor-funded 
renewable energy systems 
for public use fail to serve 
their full lifespan
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•	 Solar streetlights are normally 
installed on popular streets or in 
busy markets, and the advertise-
ments will be visible to large 
numbers of the public, day and 
night. The advertisement space 
can be rented on a periodic2 basis 
to development agencies and the 
private sector to promote their 
causes and business interests. 
On payment of a periodic fee/
rent, development agencies could 
promote specific causes related to 
issues such as health and educa-
tion, and the private sector could 
promote mobile telephone or 
money transfer services or other 
consumer services and products.

•	 These advertisement revenues 
would be used to provide servicing 
(i.e. topping up batteries with 
distilled water, checking wiring, 
and cleaning dust off the PV 
module) and replacement, when 
necessary, of batteries, elec-
tronic components, and lighting 
systems3.

•	 Development agencies and private 
sector would be able to support 
the sustained use of renewable 
energy by using a portion of their 
promotional budgets.

•	 It is possible to use this model in 
combination with a financing/leas-
ing scheme to finance the initial 

2 Could be monthly or yearly.
3 Lead-acid batteries last 3 to 8 years depending on the type of 
battery, and the PV modules last for 25 years. So the batteries 
need to be replaced at least three times during the system 
lifetime. LED lighting systems last for more than ten years, and 
solar electronics have similar lifetimes.

capital cost of the streetlights as 
well with a build-own-operate 
model. It is also possible to apply 
variants of similar public–private 
models to partly or fully finance 
the renewable electrification of 
public institutions in Somalia 
through a build-own-operate or a 
build-own-operate-transfer model.

This approach will ensure that the 
solar streetlights will serve the Somali 
public for their full service life and 
that employment can be created in 
the servicing of systems. This model is 
illustrated in Figure 10.

5.5.2 MODEL FOR OFF-
GRID SYSTEMS

Currently families and individuals in 
Somalia have rather limited ability to 
purchase renewable lighting systems 
outright. While small solar lighting 
systems and Pico Solar Products cost 
in the range of $15 to 25 and may be 
somewhat affordable, home systems 
that can light homes, charge mobile 
phones, and power a radio or small 
television will cost $150 to 250, 
which is beyond the means of many 
Somali families. Remittances by the 
Somali diaspora and deferred payment 
schemes4 by sellers do help many 
prospective buyers, but many are still 

4 The users can pay for the system over a period of time in small 
daily, weekly, or monthly instalments. System possession can be 
taken either when the full payment has been made or when a 
significant share of the cost has been paid.

Home systems that can 
light homes, charge mobile 
phones, and power a radio 
or small television will cost 
US$150 to 250, which is 
beyond the means of many 
Somali families
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unable to afford off-grid renewable 
energy systems.

A highly popular payment and 
purchase system that has been used 
to support the financing of renewable 
energy systems in sub-Saharan Africa is 
pay-as-you-go, where the user pays for 
the system over a long period of time. 
Such models are popular in neighbour-
ing Kenya. One such business is 
M-Kopa5, which has dispersed over 
250,000 solar home systems in Kenya, 
Tanzania, and Uganda in a relatively 
short period of time. In the M-Kopa 
model, the user makes a $30 deposit 
for a system and gets immediate pos-
session; then the user makes a $0.40 
daily payment for one year through 
mobile money payments, after which 
the system ownership is transferred to 
the user.

Such a model is relevant to Somalia, 
as the country does have a strong 
mobile service network, and use of 
mobile money services is widespread. 
Somalia’s 1.5 million mobile phone 
subscriptions compares well to the 
estimated 1.57 million households6 
in Somalia, indicating possible high 
levels of household-level mobile phone 
coverage. Such a pay-as-you-go model 
rolled out in coordination with mobile 
network operators in Somalia can work 
in the following manner.
•	 Pay-as-you-go solar company 

develops a solar home system 
5 M-Kopa Solar: more information available at http://www.m-
kopa.com/.
6 With a population of 10.1 million and an average household 
size of 6.4.

Figure 10: Public–Private Partnership Model for Financing Public 
Solar Streetlights in Somalia
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proposition in collaboration with 
one or more mobile network 
operator in Somalia. Deposits are 
determined7 and daily payment 
schedules established.

•	 Pay-as-you-go offerings are 
rolled out through mobile phone 
company shops, franchisees, etc. 
using the business ecosystem 
developed by the mobile network 
operators. The pay-as-you-go 
operator could also establish a 
new infrastructure with other 
networks such as financial services 
companies, which have a national 
network.

•	 Somali households make the initial 
deposit, make daily payments 
through mobile money, and the 
system ownership is transferred 
to the household after one year 
or the specified period. Since the 
payments are daily and in small 
amounts, households are able 
to make payments by simply 
offsetting their existing kerosene 
expenses.

•	 It is possible to make the systems 
modular by increasing the capacity 
and features of the systems after 
the initial period. In this variant of 
the model, the users would con-
tinue with their payments for an 
additional period, and the initial 
system would be upgraded with 
more lights or with a television or 
other electrical appliances. This 
model is also relevant to micro and 

7 Generally about 15 to 20 percent.

small businesses, which currently 
pay a fixed rate of $10 per month 
for each light bulb powered by the 
private utilities.

•	 It is possible for development 
agencies to facilitate and encour-
age such efforts by paying for 
the initial deposits to help the 
households acquire the systems. In 
this approach, more systems can 
be financed. The working capital 
requirements of the pay-as-you-go 
solar companies can also be 
financed by development agencies, 
which will lower the payments 
that households will make. The 
model is illustrated in Figure 11.

 
5.5.3 MODEL FOR ON-
GRID SYSTEMS

Existing privately owned electricity 
utilities often use second-hand diesel 
generators to keep their initial invest-
ment costs low, resulting in high 
electricity tariffs for users. Even with 
new diesel generator sets operating 
at partial load, costs can be high. 
Some utilities have started investing 
in renewable energy systems such as 
solar and wind in an effort to reduce 
the cost of electricity production. The 
questionnaire survey revealed that 
these utilities are mostly using internal 
resources to invest in these systems.

Due to the lack of formal financing 
options, 80 percent of start-up 

capital for businesses is currently being 
provided by remittances from the 
Somali diaspora8. Many members of 
the Somali diaspora have supported 
infrastructure creation in Somalia, 
and their remittances continue to be 
a major factor sustaining households 
and businesses in Somalia. It is 
estimated that the remittances from 
the one-million-strong Somali diaspora 
are in the range of $1.2 to $2 billion 
annually, equivalent to 23–38 percent 
of the gross domestic product9. 

The government and the international 
development assistance community 
working together with the diaspora 
can support sustainable infrastructure 
in the country, including renewable 
energy systems. A model to combine 
diaspora remittances and public financ-
ing to promote renewable energy-based 
electricity access could work in the 
following manner:
•	 A new private utility or an 

existing utility integrating 
renewable energy into an existing 
power system can be supported by 
diaspora payments and by devel-
opment agencies through grants 
or low-cost credit. This will allow 
for increased renewable energy 
penetration and lower tariffs10.

•	 The development agency and 
government could demand 
lower tariffs for public institutions 
and/or poorer households as a 

8 United Nations Development Programme, 2012, Somalia 
Human Development Report.
9 World Bank, 2015, Somalia Economic Update, October 2015.
10 The current tariffs are in the range of US$0.5–1.2.
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Figure 11: Model for Financing Off-grid Solar in Somalia
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Figure 12: Model for On-grid Electricity and Thermal Energy
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condition for the grant provided 
to the private company.

•	 It should also be possible for 
the diaspora payments to cover 
or subsidize the tariffs of public 
institutions and poor households, 
improving business viability 
through reducing payment risk.

•	 The private utilities currently 
only offering electricity services 
could also retail efficient wood 
and charcoal stoves to households, 
businesses11, schools, and hospi-
tals12. The cost of the stoves can be 
paid over a period of time, along 
with the electricity bills, thereby 
covering a larger market. The same 
approach can also be taken for 
retailing liquefied petroleum gas 
stoves and cylinders. Adding these 
cleaner cooking options to the 
utility business model can improve 
business prospects, can lead to a 
reduction in charcoal production 
and deforestation, and can reduce 
indoor air pollution and save lives.

•	 This model is scalable, using 
development or private finance 
or diaspora bonds for large-scale 
initiatives, or through the creation 
of a large utility business using 
a franchise model to operate the 
local grids. The integration of 
renewable energy will continue 
to happen by virtue of being 

11 Businesses that prepare food, such as hotels, bakeries, and 
restaurants.
12 Schools and hospitals prepare food for students and in-
patients respectively.

competitive (cost-wise) with 
diesel-based generation.

 
These innovative businesses models 
represent only some examples of how 
the challenging situation regarding 
energy access and renewable energy use 
in Somalia can be turned into oppor-
tunity by involving the private sector 
and possibly the diaspora. Sustainable 
Development Goal 7 on clean and 
sustainable energy, adopted by the UN 
General Assembly in September 2015, 
calls for ensuring access to affordable, 
reliable, sustainable, and modern 
energy for all by 203013. Support 
by the international community on 
Sustainable Development Goal 7, 
when leveraging the private sector and 
diaspora as partners, could accelerate 
Somalia’s efforts to scale up renewable 
energy and provide energy access for 
all.

A transition to an energy system based 
on locally available renewable energy 
sources in Somalia holds the potential 
to increase access to electricity and 
clean thermal energy and provide 
possible economic, developmental, and 
security benefits.

The descriptions of recommended 
actions are available in Annex VII. The 
recommended actions together have 
the potential to be developed into a 
renewable energy project with specific 

13 http://www.undp.org/content/undp/en/home/
mdgoverview/post-2015-development-agenda/goal-7.html.

deliverables over a two-to-three period. 
Such a programmatic effort has the 
potential to develop and implement 
the necessary activities required to 
mainstream renewable energy in 
Somalia.

The recommended actions and 
estimated resource requirements are 
also presented using UNDP’s Results 
and Resources Framework, available 
in Annex IX. It is recommended that 
all these actions be implemented by 
the Federal Government of Somalia 
with support from UNDP and 
other development and humanitarian 
assistance agencies.
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Wind energy in Somaliland © John Enos
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RENEWABLE ENERGY FOR HEALTH 
CARE: A SOMALI SUCCESS STORY

After decades of conflict, the Somali health care system is slowly recovering, despite significant resource and capacity constraints. 
The availability of reliable and affordable energy is an important factor in this recovery and rehabilitation process. Hospitals need 
energy for a variety of uses, such as surgery, sterilization, diagnostic tests, X-rays, and image processing. Energy is also needed in the 
hospitals for lighting, water pumping and heating, and food preparation. Hospitals in Somalia are serviced by local private electricity 
utilities; some have standby generators, which are often quite old and inefficient. The electricity supply from local utilities is mostly 
powered by diesel generators, and regular outages and fluctuations in voltage and frequency hamper the quality. These power quality 
and availability problems have resulted in failed medical procedures and damage to essential medical equipment. Electricity tariffs 
in Somalia are also some of the highest in the world, with tariffs offered to hospitals upwards of US$1/kWh. The high tariffs and 
the cost of back-up diesel fuel have resulted in very high monthly energy expenses of about $5,500, which can seriously deplete the 
operational budgets available to hospitals and affect their ability to serve patients. Sometimes hospitals have had to seek financial 
support from the local community and businesses to help pay the electricity bills.

In 2013, UNDP and the Government of Japan initiated a project to utilize solar energy and demonstrate its use in major hospitals 
in Burao, Garowe, Galkayo, and Baidoa. The hospitals were supplied with grid-interactive solar-diesel battery hybrid systems by W. 
Giertsen Energy Systems, identified through a competitive procurement process. One such system installed at the Garowe hospital 
consisted of 36.7 kWp of PV panels, a power conditioning unit of 25,000 volt amps, and a 109-kWh battery bank. Considering the 
unknown static load with the hospital buildings, W. Giertsen provided a 10-by-24-metre canvas and aluminium hall to install the 
solar modules, and the solar electronics were pre-assembled and housed in a 20-foot container. The system’s performance is moni-
tored remotely over the internet, which is also used to carry out maintenance and fault diagnostics. The solar energy system powers 
the hospital during the daylight hours and supplies any excess energy to the private utility through a net-metering arrangement. 
When sunlight is not available and during the evening hours, the hospital gets its power from the grid. In case the grid power is out, 
the battery bank provides energy to the hospital; if the battery bank is depleted, diesel powers the system. When there is a power 
blackout or brownout from these sources, the solar power system takes over automatically without any interruption or equipment 
damage.

Thanks to the systems that were installed in 2014, these hospitals in Somalia can now have a 24-hour uninterrupted supply of 
high-quality electricity. Complications due to power outages during surgical and medical procedures is a thing of the past. There is 
no more damage to medical equipment due to power quality issues, as solar energy is the most stable and reliable energy source. The 
medical staff can now focus on their work without worrying about electricity problems. The data from Garowe hospital shows an 
annual savings of about $65,000 for the hospital on electricity purchases. This money can now be used to serve the patients, and the 
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hospital staff do not have to spend time requesting donations from the local community. The investment required to put the whole 
system in place can be paid back in two years. Such an investment is commercially viable considering the prevailing loan terms from 
Somali banks. The system will also displace diesel-powered electricity generation, resulting in greenhouse gas reductions of about 58 
tons of carbon dioxide each year.

These solar hospital pilots have demonstrated the techno-economic feasibility of using renewable energy to enhance the provision 
of social services by public institutions in Somalia, with financial and environmental benefits. Such systems are now ready to be 
deployed in other hospitals in Somalia, as well as in other public institutions such as schools and police stations.
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ANNEX I: SURVEY OF INSTITUTIONS – 
QUESTIONNAIRE

1. Name of the institution and the year in which established. Indicate the type of institution. 

Type of institution (tick one): Government     Private     NGO/Civil Society     Banking and Finance     Research and Academia  
International

2. Indicate the latest financial turnover/budget (in US$/year) and the number of employees; indicate the number of employees with 
qualifications of PhDs, master’s degrees, bachelor’s degrees, and diplomas.

3. Indicate the capabilities in renewable energy resources and energy services (please tick all that apply).

Bioenergy     Geothermal     Hydro     Marine     Solar     Wind
On-grid Electricity     Off-grid Electricity     Off-grid Motive Power     Thermal Energy1     Transport

4. What are the current renewable energy projects and initiatives being carried out or already implemented by your organization? 
Please list relevant ongoing and past projects in renewable energy2.

5. Are there any renewable energy projects and initiatives which are being planned for implementation by your organization? If so, 
please list planned projects in renewable energy3.

1 Cooking, heating, and cooling.
2 If the project implemented involves study and analysis and implementation or resource assessment, please use the project or resource assessment details sheet to provide more information.
3 If the project being planned involves study and analysis and implementation or resource assessment, please use the project or resource assessment details sheet to provide more information.
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ANNEX II: SURVEY OF PROJECTS – 
QUESTIONNAIRE*

1. What is the name of the project/initiative and the main objective(s)?

2. Name of the institution leading the project; list the project partners1, if any. 

3. Indicate the time period of project implementation and the total budget. Indicate the source of finance2.

4. Indicate the coverage of the project in terms of renewable energy resources and energy services (please tick all that apply).

Bioenergy     Geothermal     Hydro     Marine     Solar     Wind
On-grid Electricity     Off-grid Electricity     Off-grid Motive Power     Thermal Energy3     Transport

5. What are the outcomes or expected outcomes/targets of the project in terms of renewable energy capacity or production or 
impact? Please answer using the following indicators (please use all applicable indicators).

 ________________________   kW/MW of installed capacity

_________________________ litres/day of production

_________________________ # of devices/m2 of area

________________________ kWh/MWh of renewable energy generation

_________________________ # of people directly benefitting 

_________________________ (Other – please specify__________________)

1 Both national and international.
2 Indicate the share of the sources, if possible.
3 Cooking, heating, and cooling.

*Please fill out one questionnaire for each project/initiative.
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ANNEX III: SURVEY OF RENEWABLE 
RESOURCE ASSESSMENTS – 
QUESTIONNAIRE*

1. What is the name of the renewable energy resource assessment initiative and the main objective(s)? What is the geographical 
coverage or which specific locations is the assessment covering?

2. Name of the institution leading the resource assessment and analysis; list the partners1, if any. 

3. Indicate the period of the resource assessment and the total budget. Indicate the source of finance2.

4. Indicate which renewable energy resources are being assessed (please tick all that apply).

Bioenergy     Geothermal     Hydro     Marine     Solar     Wind

5. What are the outcomes of in terms of renewable energy resource or estimated potential? Please provide (location-wise) monthly 
average renewable resources3 or the total annual availability4 or the total technical potential of renewable resources assessed. You may 
provide analytical reports and resource maps to supplement the responses.

1 Both national and international.
2 Indicate the share of the sources, if possible.
3 For solar, hydro, and wind energy resources.
4 For bioenergy, geothermal, or marine energy sources.

*Please fill out one questionnaire for each project/initiative.
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ANNEX IV: RENEWABLES READINESS 
ASSESSMENT NATIONAL EXPERT 
GROUP MEMBERS*

NO. NAME ORGANIZATION TITLE

1 Prof. Abdirahman Sid Ahmed Ministry of Energy and Water Director of Energy and RRA Adviser

2 Eng. Abdulkadir M. Abdulle Ministry of Energy and Water Consultant and RRA Focal Point

3 Safiatou Alzouma IRENA Programme Manager

4 Abdul Qadir Rafiq UNDP Project Manager, Environment and 
Energy

5 Maryan Mohamed Omar Ministry of Planning and International 
Cooperation

Director of Gender and Human 
Rights

6 Abdikadir Mohamed Ali Directorate of Environment – Office of 
Prime Minister

Focal Point

7 Abdalla Abdi Hussein Ministry of Petroleum and Minerals Data Manager

8 Mohamed Amin Haji Hassan Ministry of Petroleum and Minerals Section Head

9 Salad Hussein Abdulle Ministry of Labour and Social Affairs Director

10 Dr. Abdiweli Omer Yusuf Ministry of Livestock, Forest, and 
Range

Director

11 Abdulahi Mohamed Abdule Benadir Regional Administration Director, Solar Energy

12 Eng. Gulled Abdulkadir Mohamed Puntland State Authority for Water, 
Energy, and Natural Resources

Consultant

13 Mohamed Abdirahman Solar Energy Consulting and 
Construction Company

Manager

14 Eng. Abdulkadir Abukar Mursal Solar Engineer Engineer

15 Eng. Muqtar Abdi Hussein Solar Engineer Technician

16 Patrick Thaddayos Balla The World Bank Energy Specialist

17 Dr. Olufunso A. Somorin African Development Bank Senior Policy Officer

18 Bart Van Ouytsel W. Giertsen Energy Solutions Vice President

19 Dr. Binu Parthan UNDP Consultant

*In no particular order of preference or relevance.
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ANNEX V: SERVICE-RESOURCE PAIRS

Service-resource pairs are an important building block for the Renewables Readiness Assessment. These are priority pairings of 
energy service opportunities in electricity, motive power, thermal energy, and transport with locally available renewable energy 
resources in Somalia. The workshops that were held with the National Expert Group on 16 and 17 September 2015 held detailed 
discussions on possible service-resource pairs relevant to Somalia. Based on the discussions, a longlist of service-resource pairs was 
identified and is presented in Table 1. It was agreed during the workshops that the number of service-resource pairs were on the 
higher side and that the consultant would present a shortlist of service-resource pairs, along with justification, to the RRA expert 
workshop.

Table 1: Somalia – Initial Service-Resource Pairs
Service Renewable Energy Resource

Bioenergy Geothermal Hydro Marine Solar Wind

On-grid Electricity

Off-grid Electricity

Off-grid Motive Power

Thermal Energy

Transport

It is proposed that the 11 initially identified service-resource pairs be prioritized based on the following 5 criteria:
1. Resource Base: This criterion considers the availability of the selected renewable energy resource in Somalia based on existing 

resource assessment information that is relevant to the service identified. 

2. Existing Track Record: This criterion considers the track record that exists in Somalia in applying the renewable energy 
resource to the specific energy service. Only a track record that currently exists in Somalia is considered, with track records from 
the pre-1990 period not considered. 

3. National Capacity on Technology: This criterion examines the existing level of national capacity to apply the renewable energy 
resource to the specific energy service, particularly regarding availability of technology and products, national institutions, and 
trained personnel and experts.

4. Policy and Development Priority: This criterion assesses how important the particular energy service offered by a renewable 
energy source is to Somalia’s national development and policy priorities (e.g. poverty alleviation, energy access, and environmen-
tal protection).

5. Affordability: This criterion assesses the cost of the specific renewable energy service pair compared with other renewable energy 
sources and other energy alternatives. This criterion does not consider social or environmental benefits or costs.
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The criteria being applied to the 11 service-resource pairs were rated using a 5-point scale. The results are presented in Table 2.

Table 2: Multi-Criteria Evaluation of Service-Resource Pairs for Somalia
Service-Resource Pair Resource 

Base
Track 
Record

National 
Capacity

Policy and 
Development Priority

Affordability Total

Bioenergy – On-grid Electricity 2 0 1 2 4 8

Bioenergy – Off-grid Electricity 2 2 1 2 4 11

Bioenergy – Thermal Energy 2 4 3 5 4 18

Hydro – On-grid Electricity 1 2 1 2 5 11

Solar – On-grid Electricity 4 4 3 4 3 18

Solar – Off-grid Electricity 4 5 3 4 3 19

Solar –Off-grid Motive Power 4 2 2 2 3 13

Solar – Thermal Energy 4 1 3 2 3 13

Wind – On-grid Electricity 4 3 3 4 4 18

Wind-Off-grid Electricity 4 1 1 4 4 14

Wind- Off-grid Motive power 4 1 1 2 4 12

Based on the above multi-criteria evaluation, and consistent with IRENA’s suggestion to focus on fewer service-resource pairs, it is 
suggested that the RRA for Somalia focuses on the top four service-resource pairs:

1. Solar – Off-grid Electricity
2. Bioenergy – Thermal Energy
3. Solar – On-grid Electricity
4. Wind – On-grid Electricity

It is therefore recommended that the country actions for the RRA also focus on these priority service-resource pairs.

However, it is also suggested that a set of actions be developed for the remaining seven service-resource pairs in a generic manner, so 
that the initial priority list of service-resource pairs identified by the National Expert Group is carried forward.
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ANNEX VI: DESCRIPTION OF 
RECOMMENDED ACTIONS

DEVELOPMENT OF SOMALIA RENEWABLE ENERGY POLICY

Resource-Service 
Pair(s)

On-grid electricity from bioenergy, hydro, solar, and wind. Off-grid electricity from bioenergy, solar, and 
wind. Off-grid motive power from solar and wind, and thermal energy from solar and bioenergy.

However, the policy priority will be energy services for off-grid and on-grid electrification and thermal 
energy.

Description Development of a Somalia Renewable Energy Policy as a framework policy to be carried out through a 
consultative process, opened up for public comments and approved by the government.

The policy is to have specific objectives and time-bound targets. It will also have policy and regulatory 
measures, quality assurance and technical standards, institutional roles and responsibilities, and a 
financing and incentives framework.

Actors Ministry of Energy and Water, federal members states, all national stakeholders

Target Date Early 2017

Keys to Success Stakeholder engagement and broad consultation.

DEVELOPMENT OF  ENERGY REGULATORY INSTITUTIONS AND 
REGULATORY FRAMEWORK

Resource-Service 
Pairs

On-grid electricity from bioenergy, hydro, solar, and wind, and off-grid electricity from bioenergy, solar, 
and wind.

Description Proposal by the African Development Bank to establish an electricity regulatory body in Somalia.

Once the regulatory agency is established, a regulatory framework will be established to regulate 
electricity tariffs, service quality requirements, support for renewable energy, off-grid electricity service 
and financing models, and levies to finance energy access and renewable energy. 

Actors Ministry of Energy and Water, federal members states, all national stakeholders

Target Date Regulatory agency established in 2016; regulatory framework completed in 2017

Keys to Success Support and commitment from African Development Bank to the regulatory agency. Stakeholder 
engagement and broad consultation.
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DEVELOPMENT OF HUMAN RESOURCES

Resource-Service 
Pairs

On-grid electricity from bioenergy, hydro, solar, and wind. Off-grid electricity from bioenergy, solar, and 
wind. Off-grid motive power from solar and wind, and thermal energy from solar and bioenergy.  

Description To address the significant capacity gaps at all levels in Somalia, a major effort in human resource 
development is required.

The human resource development will involve the establishment of regular training courses in national 
institutions, carrying out specialized training programmes for key stakeholder groups, and establishing a 
permanent training facility and a renewable energy park.

Actors Universities, training institutions, industry, government, financial services

Target Date Training programmes in 2016; training facility/renewable energy park and regular courses in 2017

Keys to Success Commitment from training institutions and universities, support for the establishment of a permanent 
training facility and renewable energy park.

CARRYING OUT ANALYSIS AND ASSESSMENTS

Resource-Service 
Pair(s)

On-grid electricity from bioenergy, hydro, and wind. Off-grid electricity from bioenergy and wind.

Description Technical assessments of energy potential in Somalia for hydro, wind, and biological waste resources.

Measurements of wind resources, analysis, and publication of results. Identification and pre-feasibility 
analysis of potential hydro sites on Juba and Shebelle Rivers and evaluation of feasibility of waste-to-
energy technologies.

Actors Ministry of Energy and Water, education and research institutions

Target Date Start of assessments and investigations in 2017

Keys to Success Scientific data collection, validation, and analysis as per internationally accepted protocols.
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PILOTING FINANCE AND BUSINESS MODELS

Resource-Service 
Pairs

On-grid electricity from solar and wind. Off-grid electricity from solar.  

Description Elaboration and implementation of three business models for renewable energy promotion in Somalia, 
involving the private and financial sector.

The three models to be piloted include a public–private partnership model for financing public solar 
streetlights, a model for financing off-grid solar energy leveraging the mobile telephony network, and 
a model for providing on-grid electricity and thermal energy services leveraging remittances from the 
diaspora. 

Actors Financial services companies, renewable energy businesses, government, mobile phone companies

Target Date The street-light model in 2016 and the off-grid solar and on-grid electricity/thermal energy model in 
2017

Keys to Success Support for piloting. Commitment from financial services companies.
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ANNEX VII: EQUIPMENT AND SYSTEMS 
AT THE SOMALIA RENEWABLE ENERGY 
PARK

1. Solar photovoltaic streetlights

2. Solar photovoltaic pumping units

3. Solar home system installation showing applications such as lights, radio, television, refrigerators, etc.

4. Solar cooker (dish type)

5. Solar still for water distillation

6. Solar water eater

7. Solar drier for drying agricultural produce

8. Pico Solar Products with light-emitting diode (LED) lighting and mobile phone–charging options

9. Mechanical wind pump

10. Small wind electricity generator

11. Working model of a micro hydropower plant

12. Efficient biomass cookstove

13. Efficient charcoal cookstove

14. Model of biological waste-to-energy conversion
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ANNEX VIII: RESULTS AND RESOURCES 
FRAMEWORK

Intended outcome as stated in the Country Programme Results and Resource Framework: 
Outcome #2 Livelihoods and Poverty Reduction: Somali people benefit from poverty reduction through equitable economic 
development and decent work.

Outcome indicators as stated in the Country Programme Results and Resources Framework, including baseline
and targets:
Indicator: Improved natural resources management
Baseline: Very limited public sector capacity and limited number of sustainable community-based natural resource management
initiatives.
Targets: Improved public sector capacities to manage environmental protection, and increase in sustainable community-based
natural resource management initiatives.

UNDP Strategic Plan Primary Outcome: 
Outcome 1: Growth and development are inclusive and sustainable, incorporating productive capacities that create employment
and livelihoods for the poor and excluded. 
Output 1.5 of Outcome 1: Inclusive and sustainable solutions adopted to achieve increased energy efficiency and universal
modern energy access (especially off-grid sources of renewable energy).

Partnership Strategy: Direct Implementation Modality

Project title and ID (ATLAS Award ID):

INTENDED OUTPUTS OUTPUT TARGETS (YEARS) INDICATIVE ACTIVITIES RESPONSIBLE PARTIES INPUTS

Output 1: Development of a National Renewable Energy Policy

Baseline:
No national level renewable energy framework

Indicators: 
Somalia Renewable Energy Policy approved by cabinet

Targets (2017): Somalia 
Renewable Energy Policy 
approved and implementation 
started

1. Stakeholder consultation and development 
of a draft of Somalia Renewable Energy Policy
2. Public inputs on draft policy, revisions, 
cabinet approval, and entry into legal force

Ministry of Energy and Water, federal member states, 
non-governmental organizations, private sector, financial 
service companies, community-based organizations, 
women’s and youth groups, development and 
humanitarian assistance partners, etc.

US$200,000

Output 2: Establish Energy Regulatory Institutions and Regulatory Framework

Baseline:
•	 No energy regulatory body exists
•	 No energy regulatory framework exists

Indicators:
•	 Establishment of the Somalia Electrification Institute by the African Development Bank
•	 Regulatory framework for electricity and renewable energy developed and issued

Targets (2016): Somalia 
Electrification Institute 
established by African 
Development Bank

Targets (2017): Electricity 
regulatory framework developed

1. Stakeholder consultation and development 
of the electricity regulatory framework
2. Finalization and issuing of the regulations by 
Somalia Electrification Institute

Ministry of Energy and Water, Somalia Electrification 
Institute, non-governmental organizations, private 
sector, financial service companies, community-based 
organizations, women’s and youth groups, development 
and humanitarian assistance partners, etc.

US$300,000
(funds for 
establishment 
of Somalia 
Electrification 
Institute not 
included)
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Intended outcome as stated in the Country Programme Results and Resource Framework: 
Outcome #2 Livelihoods and Poverty Reduction: Somali people benefit from poverty reduction through equitable economic 
development and decent work.

Outcome indicators as stated in the Country Programme Results and Resources Framework, including baseline
and targets:
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Baseline: Very limited public sector capacity and limited number of sustainable community-based natural resource management
initiatives.
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natural resource management initiatives.
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Outcome 1: Growth and development are inclusive and sustainable, incorporating productive capacities that create employment
and livelihoods for the poor and excluded. 
Output 1.5 of Outcome 1: Inclusive and sustainable solutions adopted to achieve increased energy efficiency and universal
modern energy access (especially off-grid sources of renewable energy).
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Targets (2017): Somalia 
Renewable Energy Policy 
approved and implementation 
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Output 2: Establish Energy Regulatory Institutions and Regulatory Framework

Baseline:
•	 No energy regulatory body exists
•	 No energy regulatory framework exists

Indicators:
•	 Establishment of the Somalia Electrification Institute by the African Development Bank
•	 Regulatory framework for electricity and renewable energy developed and issued

Targets (2016): Somalia 
Electrification Institute 
established by African 
Development Bank

Targets (2017): Electricity 
regulatory framework developed

1. Stakeholder consultation and development 
of the electricity regulatory framework
2. Finalization and issuing of the regulations by 
Somalia Electrification Institute
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sector, financial service companies, community-based 
organizations, women’s and youth groups, development 
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(funds for 
establishment 
of Somalia 
Electrification 
Institute not 
included)
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Output 3: Development of Human Resource Capacity in Renewable Energy

Baseline:
•	 Low levels of capacity on renewable energy at all levels and with all stakeholders
•	 Non-existence of courses and training programmes on renewable energy
•	 No permanent training facility or energy park

Indicators:
•	 Regular education and vocational training courses at educational institutions
•	 Training programmes conducted
•	 Existence of a training facility and renewable energy park

Targets (2017): National policy 
for rural energizing with clean 
energy in place

Targets (2017): Twenty training 
programmes carried out

Targets (2017): Six courses 
established

Targets (2017): One permanent 
training facility and energy park 
established

1. Institutionalize vocational education and 
engineering courses in educational institutions
2. Organize training programmes targeted 
at government, industry and finance actors, 
non-governmental organizations, and other 
stakeholders
3. Develop and establish a permanent training 
facility and a renewable energy park

Ministry of Energy and Water, universities, training 
institutions

US$1,000,000

Output 4: Renewable Energy Technical Assessment

Baseline:
No nationally led and implemented renewable energy resource assessments or feasibility 
studies exist

Indicators:
Number of resource assessments and studies begun

Targets (2017): Three resource 
assessments, namely wind 
energy, hydropower, and 
bioenergy, started

1. Establish the framework for assessment of 
hydro, wind, and biological waste resources in 
Somalia
2. Begin the process and carry out the 
renewable resource assessments

Ministry of Energy and Water, research and education 
institutions, private sector

US$500,000

Output 5: Piloting Finance and Business Models

Baseline:
Limited financial and business innovation in the renewable energy sector

Indicators:
Number of work plans with accountable delivery

Targets (2017): Three innovative 
business and financial models, 
namely solar streetlights, off-grid 
solar, and on-grid renewables/
thermal, piloted

1. Development and implementation of the 
pilots in partnership with private sector and 
financial services companies
2. Review of the lessons from pilots and 
development of replication and scale-up plans

Ministry of Energy and Water, private sector, financial 
services companies (Dahabshil, International Bank of 
Somalia, etc.)

US$1,000,000

TOTAL US$3,000,000
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Output 3: Development of Human Resource Capacity in Renewable Energy

Baseline:
•	 Low levels of capacity on renewable energy at all levels and with all stakeholders
•	 Non-existence of courses and training programmes on renewable energy
•	 No permanent training facility or energy park

Indicators:
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for rural energizing with clean 
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Targets (2017): Three innovative 
business and financial models, 
namely solar streetlights, off-grid 
solar, and on-grid renewables/
thermal, piloted

1. Development and implementation of the 
pilots in partnership with private sector and 
financial services companies
2. Review of the lessons from pilots and 
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