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Nigerian energy market

• Largest economy in Sub-Saharan Africa (GDP of
$405 billion)

• Population: > 200 million (UN estimates, 2019)
• Energy need: > 30000 MW

• Installed capacity 12000 MW
• Available capacity: 7000 MW
• On-Grid: 5000 MW

• Electricity Access: 59% of the population
• Rural 41%

• Average reliability: 6 hours/day
• Use of private diesel generators – high cost, Noisy, 

polution (climate change issues).



Comparative energy consumption

The country’s electricity 
consumption per capita 
as at 2015 was 134 kWh 
which is very low 
compared with most 
countries in the world like 
USA with 12,083 kWh, 
Germany 7,204 kWh. 

Over a 20 year period, 
there was only an 
increase of 94% in 
mainline generating 
capacity in Nigeria. By 
contrast, Indonesia 
ramped up its electricity 
production by 372% and 
Bangladesh even by 451% 



Opportunities

• As a result of the electricity access gap => dependence on diesel generators, 
spending $14 billion annually at > $0.40/kWh for inefficient and unhealthy
electricity generation.

• Developing off-grid alternatives to complement the grid creates a $10B/year 
market opportunity for minigrids and solar home systems 
• saving $6B/year for Nigerian homes and businesses (REA, 2018)

• Large potential for scaling—installing 10,000 minigrids of 100 kW each by 
2023 can only meet 30% of anticipated demand.

• Getting off-grid solutions to scale and commercial viability in Nigeria will 
unlock an enormous market opportunity in Sub-Saharan Africa 
• across 350 million people in countries with smaller demand and/or less-robust economies. 



Renewable energy resources

Resource Potential Comments

Large Hydropower 11,250MW 1,900MW exploited

Small Hydropower 3,500MW 64.2MW exploited

Solar 4.0kWh/m2/day –
6.5kWh/m2/day

Significant potentials for 
on-grid and off-grid use

Wind Average of 2-4m/s @ 10m 
hub height

Moderate wind potentials 
in the country.

Biomass

Municipal waste
18.5 million tonnes
produced in 2005,
0.5kg/capita/day

Fuel wood 43.4 million tonnes/yr of 
consumption

Agricultural residues 91.4 million tonnes/yr. 
produced

Energy crops 28.2 million hectares of 
arable land; 8.5% cultivated

There are sufficient reserves of variable renewable energy sources (VREs) in Nigeria, most of which 
are yet under-utilized.



Demand projections and scenario

Reference Scenario - 7% GDP Growth 

Per capita electricity consumption increase 
to 4,000kWh 

High Growth Scenario - 10% GDP 
Growth; 

Per capita electricity increase to 5026kWh 
by 2030 

Optimistic Scenario I – 11.5% GDP 
Growth 

Per capita electricity increase to 5,450kWh 
by 2030. 

Optimistic Scenario II – 13% GDP Growth 

Per capita electricity increase to 6620kWh 
by 2030 

(Oyedepo et al. 2018)

Electricity Demand Projections Per Scenario, MW (based on IAEA/ECN, 2009). 



Supply planning and scenario

With improvement and 
reliability, the grid could become 
the optimal solution to provide 
almost 60% of people with access 
to electricity.

Nigeria can only achieve 
universal access by stepping up 
efforts to provide off-grid 
solutions to those populations 
that live far from a grid.
(Nigeria Energy Outlook IEA, 2019)

Nigeria electricity access solutions by type (IEA 2019)



Renewable energy is needed

• Nigeria‘s RE potentials are too promising to be
ignored.

• On-grid power generation has over the years had
its constraints

• REs are needed as hybrid and off-grid systems.

• The use of renewable electricity is a promising 
way to meet growing energy demand in Nigeria, 
especially among the rural dwellers. 

• solar home systems, small wind and mini-hydro, 
and portable solar lanterns 
• becoming increasingly affordable as a result of the 

growing number of users and technical improvements. 
• more likely to be manufactured and/or repaired 

locally, strengthening the sustainability of rural 
livelihoods.

2.35MW Captive Power PV Hybrid Power Plant in Ogun State (Solarmate Nig ltd)



Challenges

• The intermittency of RE resource availability – which brings the challenge of
system management and energy storage, adds to the complexity and cost of
renewable electricity.

• Investment in renewable energy technologies involve high initial costs, which affects
the cost of energy produced per kWh, and raises concern over competitive stance
with the average electricty tariff. Without adequate financial incentives, market
entry will be difficult. 

• Potential logistical challenges in procuring equipment and maintenance support for 
RE projects, as there are currently limited capacity for the local manufacture of site-
specific technologies (esp. for wind and small hydro). Dependence on manufacturers
for spares and major maintenance services.

• Potential existence of macroeconomic and political risks can desuade investors. 
There has to be a clear support and commitment from the government.



Enabling environment

• Nigeria is prioritizing off-grid solutions as part of the country‘s overall Power 
Sector Recovery Programme (PSRP, 2017-2021) and the Renewable Energy Master 
Plan (REMP, 2015-2030).

• The government, together with development partners, are inviting private sectors
to work with them to capture opportunities in the renewable energy sector.

• Through the REA, the Nigerian government provides enabling environment for 
RE (off-grid) investment
• Developers protection through the NERC Minigrid Regulations.
• an innovative site-selection process, which de-risking projects.
• Screening for baseload demand and selection of promising sites
• Partnering with World Bank, the AfDB, and GIZ NESP for financing and technical assistance

• The World Bank has provided a $350 million facility and the AfDB an additional $200 million facility 
to the Nigerian government for off-grid development as part of the Nigeria Electrification Project 
(NEP).



Business case

• Opportunity for Solar Home System (Pay-as-You Go) in residential complexes, in urban and rural 
areas.
• Households in rural area spend more than $6/month on kerosene or battery power torches, making a compelling

case for SHS.

• Millions of commercially-viable businesses are powered with expensive and/or unreliable power.

• Over 8000 identified sites for large-, medium, and small-scale mini-grid systems in rural areas.
• Return on investment in 3 years for selected off-grid systems, best situation in sub-Saharan Africa, so far (REA, 2018).

• Some local companies exist, but not sufficient (GVE Projects, Rubitec, Blue Camel, etc.)

• De-risking the sector (New regulation). 

• Import Tax free and rebates for developers (NREEEP, 2014)

• REA Call for Proposals: up to 50% grants for local developers or international developers in 
cooperation with local developers.



Partnerships

• Federal Ministry of Power

• REA – Rural Electrification Agency

• REAN – Renewable Energy Association of
Nigeria.

• GIZ NESP – Nigeria Energy Support 
Programme.

• AHK Nigeria – Delegation of German 
Industry and Commerce in Nigeria.

• Nigeria SE4ALL – Nigeria Sustainable 
Energy for All (web portal with primary data)



COVID-19

• The current COVID-19 pandemic 
shocked the Nigerian monoculture 
economy, while presenting a new 
opportunity to align efforts for 
revamping its renewable energy 
sector

• During this period, the country's 
plans include building 5 million 
new solar home installations and 
mini-grids.

• The country's REA and All On 
deployed off-grid energy solutions, 
which provided life-saving 
electricity access to (remote) health 
clinics across the country.
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