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Abstract
Solar energy is the radiant heat and light from the sun that has been utilized by Man to alleviate demanding
energy needs since the ancient times. With range of available technologies, solar energy has found an
enviable place in Man’s quest for clean, available and affordable energy source to meet her ever increasing
energy needs. Regrettably, Nigeria seems to have missed out or failed to tap and utilize the available
technology in solar energy to solve her perennial energy problem which has become a national
embarrassment. This paper examines the viability of using solar energy to alleviate the Nigeria energy
needs, its comparative advantage over the dominate energy source today. It also considers different
applications of solar energy and explores the practicability of depending solely on solar energy to meet our
energy needs.
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1.0 Introduction

Conventional power grids serve consumers within
reach of its network. Unfortunately this excludes a
large proportion of the national population living
mostly in semi-urban and rural areas of the country.
In areas where they are available, power is  seldomly
available.

Bearing in mind that energy is very important for
economic and social development of a given society,
it is essential that a nation desiring to develop will
put in place an energy source that is reliable,
affordable and available. Energy will provide electric
power that will be used domestically, in industries
and in some cases transportation.

The major source of power in the country today is
fossil fuel and hydro-dams. This has been proved
unreliable. The country is always in perpetual
darkness due to power failure, most times attributed
to low water level in Kainji dam, an increasing
number of consumers, environmental impact, silting
of dam and corrosion of turbines in certain water
conditions (Madugu et al. 2003). Some other times
frequent black outs are attributed to vandalization
of gas pipelines supplying gas to the turbines and
transmission cables of Power Holding Company of
Nigeria(PHCN).

Considering the enormous resources that have been
spent to provide power without result, the uncertainty
of water in the dams and the rate of vandalization of
PHCN equipments and cables, the need to explore
other means to provide electric power becomes
imperative.

Fossil fuel is the dominant source of power in the
country, providing “cheap” source of power with its
inherent problems (Sambo, 2005). Extending power
to the rural areas and maintaining the infrastructure
is expensive and calls for an alternative and cheaper
power source. Also a means of having the source of
power close to the end users will go a long way to
eliminate vandalization and power loss during
transmission of power from point of generation to
the end users. And only solar energy can meet this
requirement. Bearing in mind that fossil fuel the main
source of energy in the country is finite and non-
renewable as such in the very near future it will be
exhausted, there is need to plan ahead and think of
life after fossil fuel. The geographical location of the
country makes solar very attractive,it is renewable,
readily available and not affected by usage. It is very
attractive as a source of power supply because the
country boasts of a lot of sunshine. It is economical
and a reliable way to solve the problem of energy
supply to the citizenry; with new technologies the
efficiency of converting solar to electric power using
solar cells
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can be improved.

2.0 The Energy Problem

The Nigerian energy problem will be increasing more
steeply from now than at any other time in the
country’s history with increasing population and
increased awareness to different applications of
power. The population of the country is above 100
million. The average power consumption of the
country is about 2.41x1011kwh/year (Abdulkarim,
2003) put in another way, Nigeria needs to generate
14-15 megawatts(MW) of power but only has the
capacity to generate about 4MW (Monteith,1972).
The population is growing and the energy need as at
today doubles the amount stated above, and if we
use the same per capital energy as developed
industrialized nations today, we need roughly 10
times more energy than we do. And looking at years
ahead, such by year 2030, considering the rate of
decay in PHCN infrastructures and lack of finance
to build new power  stations we need to know that
if nothing is done now the future will be bleak
because we will not be able to sustain the power
need of the country. In future additional energy needs
are likely to emerge, hence we need to plan for the
future now and ask our selves as a nation where the
energy will come from; Can fossil fuel solve the
problem? The oil wells will slowly dry up. The past
recent increase in oil price has ill effects on our
economy and the future is not bright.

What of nuclear energy? At the moment we lack the
political will, the technology and infrastructure to
have a workable nuclear energy plant to compliment
energy from fossil fuel. Uranium the major nuclear
fuel is limited and difficult to process. We should not
forget the difficulty in handling the spent fuel and
moreover nuclear accident can cause enormous
damage, so can nuclear be a good alternative to the
country’s energy need?.

2.1 Solar Energy:
Considering the limitations of hydropower, fossil fuel,
and nuclear energy, the future of solar energy as an
alternative and main source of energy needs of the
country looks very bright .Solar energy is the most
promising of renewable energy sources. It has
potentials which can be tapped .The sun radiates its
energy at the rate of about 3.8x1023 KW per second.

It has been confirmed that Nigeria receives
5.09x1012 KWh of energy per day from the sun
(Sambo, 2005), a solar energy appliance with just
5% efficiency covering  only 1% of the countries
surface area will generate about 2.54x106 Mwh of
electricity. This amount of electrical energy is
equivalent to 4.66 million barrels of oils per day
(Sambo, 2005) the amount of solar energy reaching
the surface of the country is so vast that in one year
it is about twice, as much as will ever be obtained
from all of the countries non –renewable resources
of coal ,oil, natural gas and mined uranium combined.

Solar energy technology are categorized into two
broad groups;
  i.  solar-thermal,
  ii.  solar- photovoltaic (Sambo, 2005).

In the first group (solar thermal), solar energy as
electromagnetic waves is first converted to heat
energy, which is subsequently used directly as heat,
or be converted into electrical or mechanical energy.
All these find uses in drying, cooking, heating
distillation etc. In thermal power stations it can be
used for electricity generation. In the second group
(solar photovoltaic cell applications), the solar
radiation is converted directly into electricity using
silicon solar cells.

3.0 Solar Energy And Other Energy
Sources

Nigeria’s main sources of power are hydro and
thermal power stations which are operated and
managed by Power Holding Company of Nigeria
(PHCN). The total installed power generating
capacity of the country is about 4,000 MW and the
actual generated power is far less between 1,500 to
2,500 MW (Chineke et al., 2007) which is far below
the countries energy requirements.

The hydro power stations are not generating up to
the installed capacity due to lack of sufficient water
in the dams because of seasonal variations of rainfall,
corrosion of turbines in certain water condition, silting
of the dams and lack of routine maintenance of the
machines due to lack of fund. The constructed
hydropower stations, kanji, jebbba and shiroro are
all not running efficiently and not producing to the
installed capacity. And due to nature, not all part of
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the country is blessed with the capacity to produce
hydro energy. As such the power is produced and
transmitted to areas where it is needed with great
cost and prone to vandalization. The thermal stations
at Egbin, Ijora, Sapele, Afam and Ughelle are
operated with coal and gas which are non renewable
and as such will one day finish. Moreover, the recent
increase in the rate of vandalization of pipeline taking
gas to these stations has led to blackout and caused
people and companies to depend on generators for
their individual and industrial power needs.

On the other hand, Nigeria being in the tropics has
sufficient sunshine all through the year which can be
tapped and converted to electric power. It is readily
available every where hence no need for
transportation of the generated energy from one
place to another; this removes the problem of
vandalization. Solar energy is renewable, so there is
no time in future that it will finish, as long as the sun
is up there and generating energy. With better plan,
good investment and appropriate technology solar
energy stands out as the future energy source of the
country.

4.0 Application Of Solar Energy

Solar energy is found applicable in many aspects of
human life. Some areas in which solar energy can
be used are;

4.1 Water Supply
Water is practically synonymous with life, but about
two-third of world population stays without adequate
water supply. With increasing population, desert
encroachment and the increase in the demand for
fresh water for man, animal and irrigation, solar
powered water pumps becomes very useful to
supply the population’s basic demand for fresh water.
It is cheaper to run since power is available at all
times unlike the diesel powered water pumps.

4.2 Communication
Living in a remote areas does not have to mean being
out of touch. Modern telecommunications provides
education, entertainment and helps in emergencies.
Frequently, however telecommunications system is
located in remote and inaccessible regions far away
from the public grid. This often poses considerable
problem for their power supply. Diesel powered

generators are expensive, in this situation solar
energyusing photovoltaic cells becomes useful; it is
economical, grid independent and reliable. It requires
virtually no maintenance.

4.3 Power Homes
More and more contractors and individual home
builders are integrating solar panels in their design,
to generate clean electric power. Solar modules
mounted in the roof converts light directly into electric
power which is used in homes to power the house.

4.4 Other Uses
Solar energy is used to power street lights, traffic
control and can be conveniently used to solve power
needs in the rural areas. There are many areas solar
energy can be used to solve problem e.g. solar
powered flights, heating, cooling and ventilation,
solar vehicles, cooking etc.

5.0 Practicable Energy Mix

The Nigerian economy is so hinged on fossil fuel
with obvious disadvantages in terms of cost, pollution
of the environment, limited quantity, etc. As long as
the oil wells remain in existence and operational, the
policy makers will prefer it (fossil fuel) as a source
of energy. But looking at the numerous advantages
of solar energy it should play an increasing role in
solving the nations energy needs. With time other
forms of energy will become more expensive and
less available, a balance has to be reached. In the
mean time it appears reasonable to have a mix of
renewable energy (solar energy) with other forms
of energy with the possibility to shift to solar entirely
in the near future; considering its availability and new
technologies that will improve the efficiency of solar
cells.

6.0 Conclusion

Solar energy has many applications as enumerated
above. Using solar energy as source of power would
reduce or eliminate the adverse environmental effects
of hydropower, fossil fuel and hazards of nuclear
power especially accidents and poor management
of spent  nuclear fuel.

Nigeria’s power problems can be improved using
the ever available solar energy which is available all
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year round all over the country. The major draw
back in the use of solar energy now includes
inefficient technology in terms of efficiency of solar
cells, this can be overcome by improved research
and developing appropriate technology to increase
the efficiency of solar cells. The initial cost of
providing solar power has been a source of
discouragement to many potential solar energy users,
this can be overcome by Government subsidizing
solar power. With time and increased awareness,
the cost will drop considerably. Studies have shown
that the cost of providing solar flat plates for electricity
dropped from N45.90k per kilowatts hour in the
80’s to about N4.20k per kilowatts hour in the year
2000,s (abdulkarim, 2005), and this will still go down
with time, increased level of awareness and improved
technology. More over considering the immediate
and long-term effect of using fossil fuels as means of
power generation coupled with the insufficiency of
hydropower, and dangers of nuclear power, solar
energy is the long term solution to Nigeria’s energy
needs with cooperation of Government, advances
in technology and organized private sector.
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