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Abstract
This paper deals with the situation of renewable energy in Nigeria. Its main purpose is to give an overview
of the conditions prevailing in the country, regarding those activities leading to the systematic process of
adoption and use of renewable energy technology, as part of the energy supply mix in the country. In the
paper, an attempt is made to focus on the following elements considered crucial in the process of adoption
and use of renewable energy technology: policy, institutional framework, technology stocks, financing
schemes, the renewable energy resource base, and suitable local industrial infrastructure. It is the
understanding of the authors that when these elements are properly established and harmonized, the process
of technology adoption can be accelerated towards the successful and sustainable internalization of renewable
energy in the economy of the country.
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1.0 Introduction

Energy has a major impact on every aspect of our
socio-economic life. It plays a vital role in the
economic, social and political development of our
nation. Inadequate supply of energy restricts socio-
economic activities, limits economic growth and
adversely affects the quality of life in Nigeria.
Improvements in standards of living are manifested
in increased food production, increased industrial
output, the provision of efficient transportation,
adequate shelter, healthcare and other human
services. These will require increased energy
consumption not only in Nigeria but as obtainable in
other parts of the world. Thus, our future energy
requirements will continue to grow with increase in
living standards, industrialization and a host of other
socio-economic factors (ECN, 2003). Conventional
energy sources based on oil, coal, and natural gas
have proven to be highly effective drivers of
economic progress, but at the same time, they are
highly damaging to the environment and human
health. These traditional energy sources are facing
increasing pressure on a host of environmental fronts,
with perhaps the most serious being the looming
threat of climate change and a needed reduction in
greenhouse gas (GHG) emissions (Antonia, et al.
2001). It is now clear that efforts to maintain
atmospheric CO

2
 concentrations below even double

the pre-industrial level cannot be accomplished in
an oil- and coal-dominated global economy.

It is universally accepted that fossil fuels are finite
and it is only a matter of time before their reserves
become exhausted. Estimates of reserves of fossil
fuels all reach the same conclusion. Extended use of
these reserves, worldwide, in the current manner will
continue only for few decades to come. The need
for supplements or even alternatives that ideally will
be non-depletable energy sources have since been
recognised. These non-depletable sources are
replenishable and are also referred to as renewable
energy sources as they are available in cyclic or
periodic basis (Sambo, 2005).

2.0 Motivations To Use Renewable Energy
Sources In Nigeria

In Nigeria, the main energy sources are oil, gas, coal,
wood, and hydro-electricity. Nigeria has four oil
refineries, two at Port Harcourt, one at Warri and
another in Kaduna. The refined products are used
in industries and for domestic purposes. Although
the country has huge gas reserves, these are not
judiciously exploited. Much of the gas found in
association with oil is flared. Before the petroleum
era, most of the country’s generating plants were
fuelled by coal, while wood served as a major
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source of domestic energy, especially in the rural
areas (Olabisi, 2001). The construction of the Kainji
dam between 1964 and 1968 marked the beginning
of a large-scale development of hydro-electricity
programme in the country. Later, Jebba and Shiroro
dams were added.

The installed capacities of the major generating plants
in Nigeria are as follows:

2.1 Hydro
  i.  Kainji Hydrodam on Niger River (760 MW)
  ii.  Jebba Hydrodam on Niger River (540MW)
  iii.  Shiroro Hydrodam on Kaduna River (600
MW)

2.2 Thermal
  i.  Sapele (1020MW)
  ii.  Afam (700MW)
  iii.  Delta (876 MW)
  iv.  Egbin (1320MW)
  v.  Ijora (60MW)

With a population of over 150 million people, the
Country cannot boast of steady power supply. Infact,
it is estimated that the population is effectively short
of power supply over 60 percent of the time (Okoye
and  Priscilla, 2007). At a total installed capacity of
5876 MW, the combined output of the plants hardly
ever reaches 3000MW; and this has led to major
energy crises in the Country. The inability of the
National Electric Power Authority (now Power
Holding Company of Nigeria) to meet the nation’s
energy requirement, the increasing pressure on a host
of environmental fronts, with perhaps the most
serious being the looming threat of climate change
and a needed reduction in greenhouse gas (GHG)
emissions and other related problems led to the drive
towards renewable energy sources in Nigeria.

 The use of renewable energy in Nigeria is being
promoted to address three basic issues:  mainly as a
means to ease global environmental problems,
deriving from the intensive use of fossil fuels; to ease
the perpetual energy crisis which Nigeria has been
battling with for over ten years now; and providing
additional benefits for the country, such as: creation
of new jobs, revitalization of small and medium size
industries, and solution of local environmental
problems.

3.0 Renewable Energy Resource Base In
Nigeria

Nigeria as a country is endowed with abundant
renewable energy sources. Solar, wind, biomass,
small hydro and other energy resources from the
ocean, are available  in larger or smaller quantities,
depending on the geographical location of the states
or regions in the country.

3.1 Solar Energy
Solar energy is the most promising of the renewable
energy sources in view of its apparent limitless
potential and even distribution in Nigeria. Solar
energy is a predictable and reliable resource,
susceptible to being transformed to heat and
electricity by means of several technologies in
different stages of development and commercial
availability.  The sun radiates its energy at the rate of
about 3.8 x 1023 kW per second. Most of this
energy is transmitted radially as electromagnetic
radiation which comes to about 1.5kW/m2 at the
boundary of the atmosphere (Okoye and  Priscilla,
2007). After traversing the atmosphere, a square
meter of the earth’s surface can receive as much as
1kW of Solar power, averaging about 0.5kW over
all hours of daylight.

Solar energy technologies are divided into two
broad groups namely: solar-thermal and solar
photovoltaics. In solar thermal applications, solar
energy, in the form of electromagnetic waves, is first
converted into heat, and may then be used directly
as heat, or converted into ‘cold’, or even into
electrical or mechanical energy forms. Typical of such
applications are drying, cooking, heating, distillation,
cooling and refrigeration as well as electricity
generation in thermal power plants. In solar
photovoltaic applications, solar radiation is
converted directly into electricity. The most common
method of doing this is through the use of silicon
solar cells, a technique first observed in 1939. Its
development has been closely tied to the space
programme of the western world.

3.2 Biomass
As a natural consequence of the solar radiation
available, photosynthetic activity in most parts of

Nigeria is rather high, and hence the high production
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of biomass. On top of that, many parts of the country
have an economy based on agriculture, so that
agricultural waste, forest residues and other residues
from animal rising, which constitute another form of
biomass, is also abundant. These resources are
difficult to evaluate, so that information in aggregate
and analyzed form is scarce.

The biomass resources of Nigeria can be identified
as wood, forage grasses and shrubs, residues and
wastes (forestry, agricultural, municipal and
industrial) as well as aquatic biomass. For energy
purposes, Nigeria is using 80 million cubic meters
(43.4 x 109 kg) of fuel wood annually for cooking
and other domestic purposes. The energy content
of this fuel wood is 6.0 x 109MJ out of which only 5
to 12% is gainfully utilized for cooking and other
domestic uses.

3.3 Wind Energy
Wind is a natural phenomenon related to the
movement of air masses caused primarily by the
differential solar heating of the earth’s surface.
Seasonal variations in the energy received from the
sun affects the strength and direction of winds. The
ease with which aeroturbines transform energy in
moving air to rotary mechanical energy suggests the
use of electrical devices to convert wind energy to
electricity. Wind energy has been utilised, for
decades, for water pumping as well as for milling of
grains.

A study on the wind energy potentials for a number
of Nigerian cities shows that the annual wind speed
ranges from 2.32 m/s for Port Harcourt to 3.89m/s
for Sokoto (Sambo, 1987). The maximum
extractable power per unit area, for the same two
sites was estimated to be 4.51 and 21.97 watts per
square meter of blade area, respectively. And when
the duration of wind speeds greater than 3 m/s is
considered, the energy per unit area works out to
be 168.63 and 1,556.35 kWh per square meter of
blade area, respectively, for Port-Harcourt and
Sokoto. Although use of wind energy for water
supply has been known and applied over hundreds
of years, in recent times, efforts have been directed
largely towards the use of wind power for the
generation of electricity. In the past twenty years or

so, rapid changes in technology have occurred and
major wind powered generating plants have been
installed, especially in the rural areas of developed
countries.

3.4 Hydro Power
The hydropower potential of Nigeria is very high
and hydropower currently accounts for about 29%
of the total electrical power supply in the Country.
The first hydropower station in Nigeria was
constructed at Kainji in 1962 on the Niger River.
The installed capacity was 760MW with provisions
for expansion to 1156MW. A second hydropower
station on the Niger was built in 1972 at Jebba with
an installed capacity of 540MW. At Shiroro on the
Kaduna River, a hydro power facility of 600MW
capacity is also under operation, since 1972. An
estimate (Aliyu and Elegba, 1990) for River Kaduna,
River Benue and Cross River (at Shiroro, Makurdi
and Ikom, respectively) indicates their total capacity
to stand at about 4,650MW. For rivers on the
Mambila Plateau a hydropower system of
2,330MW capacity has been identified and is
currently under development. Thus, the overall
hydropower resources potentially exploitable in
Nigeria is in excess of 11,000MW.

3.5 Wave and Tidal Power
Wave and tidal power, along with other forms of
energy available in the ocean, represent an enormous
energy potential for Nigeria, especially when one
considers the large coastline to inland ratio of the
country. Unfortunately, technologies to tap such
energy resources are still far from commercialization.
The down side of the renewable energy resource
scenario in Nigeria is the fact that little has been done
to properly measure and characterize these
resources. In the event of project development,
available information on the local energy resource is
at best limited, if not unreliable. Table 1 below shows
the estimated reserves of renewable energy potentials
of Nigeria.

4.0 Institutional Arrangements In The
Renewable Energy Sector In Nigeria

The primary governmental agency for the
development and promotion of renewable energy
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Table 1: Renewable Energy Resource Endowments

Source: Renewable Energy Master Plan (2006).

technologies in the country is the Energy Commission
of Nigeria (ECN), which is under the Presidency.
Its mandate includes strategic energy planning; policy
co-ordination and performance monitoring for the
entire energy sector; laying down guidelines on the
utilization of energy types for specific purposes;
developing recommendations on the exploitation of
new sources of energy.

The ECN has two renewable energy centres under
it, namely, National Centre for Energy Research and
Development (NCERD) at Nsukka and the Sokoto
Energy Research Centre (SERC) whose mandates
are to carry out research and development (R&D),
manpower development dissemination and
promotion of renewable and alternative energy
technologies (Ewah, 2002). There are other Federal
Ministries and other Federal Parastatals, such as
Power holding Company of Nigeria (PHCN),
Nigerian National Petroleum Co-orporation
(NNPC), Nigeria Coal Corporation etc, and Non-
Governmental Organizations (NGOs) that have
significant renewable energy components in their
programmes.

5.0 Policy Framework In Nigeria

Given the vital role of energy in national development
and its impact on every aspect of our life, energy
planning must be viewed as an integral part of national
development planning such that energy development
decisions are not taken as isolated sectoral plans,
but rather, closely linked and reconciled with those
of the rest of the economy. Consequently the overall
energy policy objectives may be summarized as
follows:

anefficient energy delivery system with an optimal
energy resource mix.
  ii.  To guarantee increased contribution of energy
productive activities to national income.
  iii.To guarantee adequate, reliable and sustainable
supply of energy at appropriate costs and in an
environmentally friendly manner, to the various
sectors of the economy, for national development.
  iv.  To guarantee an efficient and cost effective
consumption pattern of energy resources.
  v.  To accelerate the process of acquisition and
diffusion of technology and managerial expertise in
the energy sector and indigenous participation in
energy sector industries, for stability and self-reliance.
  vi.  To promote increased investments and develo-
pment of the energy sector industries with substantial
private sector participation.
  vii.  To ensure a comprehensive, integrated and
well informed energy sector plans and programmes
for effective development.
  viii.  To foster international co-operation in energy
trade and projects development in both the African
region and the world at large.
  ix.  To successfully use the nation’s abundant energy
resources to promote international co-operation
(ECN, 2003).

For renewable energy, the key elements in the national
policy position on the development and application
of renewable energy and its technologies are as
follows (Iloeje, 2002):

  i.  To develop, promote and harness the Renewable
Energy (RE) resources of the country and incorpo-
rate all viable ones into the national energy mix
  ii.  To promote decentralized energy supply, espe-
cially in rural areas, based on RE resources
  iii.  To de-emphasize and discourage the use of
wood as fuel
  iv.  To promote efficient methods in the use biomass
energy resources.
v.  To keep abreast of international developments in
RE technologies and applications.

6.0 Technology Stocks And Financing
Schemes

There are now a number of energy sources,
conversion technologies, and applications that make
renewable energy options either equal or better in

Type Estimated Reserves

Large Scale Hydropower 10,000MW

Small Scale Hydropower 734MW

Solar Radiation 3.5 – 7.0kWh/2/day

WInd 2 – 4 m/s (annual average)

Fuelwood 43.3 × 106 tons/yr

Animal Waste 61 × 106 tons/yr

Crop Residue 83 × 106 tons/yr
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price and services provided than the prevailing fossil-
fuel technologies. Wind energy for example, is one
of the least expensive options among all energy
technologies-with the added benefit of being modular
and quick to install and bring on-line. In fact, some
farmers can generate more income per hectare from
the electricity generated by a wind turbine than from
their crop or ranching proceeds.

Other important issues in energy development in
Nigeria include poor financing, low technical
capabilities in the sector and weak institutional
framework. The energy sector is a large consumer
of national resources, demanding large capital
expenditures, skilled manpower and steady foreign
exchange outflows. Almost invariably, energy
financing has been the exclusive prerogative of
Government whose capacity to finance new
investments is to a large degree inadequate. Low
technical capacity is responsible for the nation’s
inability to manufacture components of power plants
as well as maintain the various structures and
complexes in the energy sector. A major problem
with institutional framework in the energy sector is
the weak linkage among the various energy
institutions.

7.0 Conclusion

Nigeria is endowed with abundant renewable energy
resources, albeit up until now grossly underutilized.
The main reasons for this situation are found in the
lack of the proper elements for the large scale and
sustainable deployment of the technologies
necessary to tap these resources. Few countries in
the West African region are actively working to
develop policies, institutional settings, financing
schemes, industrial infrastructure, human resources
and other necessary elements, to facilitate the
introduction of renewable energy as part of their
energy supply options. Joint collaborative activities
between two or more countries to achieve this
objective are even more difficult to find. The largest
efforts in this respect are being induced by
international organizations or

bilateral aid agencies through a number of programs,
aimed at identifying and removing the barrier that
impede the use of renewables in the region. Results
to date have been modest, but encouraging.

References

Aliyu, U.O. and Elegba, S.B., 1990, “Prospects for
  Small Hydropower Development for Rural Appli-
  cations in Nigeria”, Nigerian Journal of Renewable
  Energy, 1
Antonia V. Herzog, Timothy E. Lipman, Jennifer L.
  Edwards, and Daniel M. Kammen, 2001,
  “Renewable Energy: A Viable Choice Environment
  43(10), 8,
Energy Commission Of Nigeria, 2003, “National
  Energy Policy”.
Ewah, O.E., 2002, “Concept Note for a Proposed
  Programme on Solar Energy for Rural Developme-
   nt”. In: Ewah, O.E. (Ed), Proceedings of a Natio-
  nal Workshop on “Energising Rural Transformation
  in Nigeria: Scaling up Electricity Access and Ren-
  ewable Energy Market Development”, Federal
  Ministry of Power and Steel, Abuja, Nigeria, March
  19–20, 2001, pp180.
Iloeje, O.C. 2002, “Renewable Energy Develop-
  ment in Nigeria: Status & Prospects”, In: Ewah,
  O.E. (Ed), Proceedings of a National Workshop
  on “Energising Rural Transformation in Nigeria:
  Scaling up Electricity Access and Renewable
  Energy.
Okoye, J.K. and  Priscilla, M.A., 2007, “Back-
  ground study on Water and Energy Issues in Nigeria
  to inform the National Consultative Conference on
  Dams and Development. Federal Ministry of
  Agriculture and Water Resources, Abuja , Nigeria.
Oelabisi, I.A., 2001, “Domestic Energy Situation in
  Nigeria: Technological Implication and Policy
  Alternatives”, Dept. of Sociology and Anthrop-
  ology, Obafemi Awolowo University, Ile Ife,
  Nigeria.
Sambo, A.S., 2005, “Renewable Energy For Rural
  Development : The Nigerian Perspective, ISESCO
  Science and Technology Vision, 1, pp12-22.

 74       Maiwada and Abdullahi




