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ABSTRACT
Nigeria  is  blessed  with  a  wide  array  of  energy  sources,  ranging  from renewable  and non-
renewable  which  can be  used  for  the  generation  of  electricity.  As  a  developing nation,  our  
current overdependence on fossil based gas plants and hydro power for this purpose is grossly  
inadequate  and  hardly  sustainable.  Also  according  to  the  dictates  of  the  laws  of  
thermodynamics, the excessive burning of this fossil fuel is leading to its irreversible depletion  
and contributing to the atmospheric level of greenhouse gases. The rising concentration of these  
gases in the atmosphere is  leading to global warming (a process which impedes the earth’s  
ability to radiate the thermal radiation which it has absorbed back into space, thereby causing  
its temperature to rise due to process commonly called greenhouse effect). The long time effects  
of these processes and the human activities involved may lead to energy shortage and climate  
change which would have long lasting effects on hydro-dams, agriculture wildlife and human  
society. It is suggested that the way out of this dilemma is to expand the energy base for the  
generation of electricity to nuclear power and other clean renewable energy sources, to promote  
energy conservation and the adoption of energy efficient technologies.

Keywords: Energy resources, thermodynamics, global warming, climate change and renewable  
energy.

INTRODUCTION
Nigeria has a vast array of alternative energy sources, both renewable and non-renewable, from 
which it can use to produce the electricity it needs. We have a vast potential to produce most of 
the electricity we need from clean and renewable energy sources. With the global concern about 
global warming and climate change, there is a strong necessity for us to begin shifting from 
polluting and environmentally unfriendly power plant to clean renewable energy sources.
It  is  common  knowledge  that  electricity  generation  is  among  the  most  pressing  national 
challenges confronting Nigeria today. This is glaringly manifested in the form of daily outages 
that is killing small scale industries, shutting down our industries and affecting all the levels of 
our educational system. There is a general consensus in the country today that low electricity 
generation is at heart of the Nations developmental crisis. There is therefore the urgent need to 
tap from the abundant energy resources at our disposal.
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Renewable energy sources are energy sources that are naturally occurring and are continually 
replenished. These include energy from water,  wind, wind, the sun biomass sources such as 
energy from plants and plants derived materials, and geothermal. In contrast, fossil fuels such as 
coal, oil, and natural gas are non-renewable. The rates at which they are being exploited exceed 
their rate of restoration. Once a deposit of these fuels is depleted it cannot be replenished.
Renewable and non-renewable energy are used to generate electricity and power vehicle. Lately, 
there has been a renewed interest in nuclear energy from national governments, the public and 
national governments, the public and notable environmentalists due to increase oil prices, and 
low emission rates of greenhouse gases, new safer designs of nuclear reactors and the standards 
of Kyoto protocol which governments need to meet.
By harnessing clean renewable sources of energy like the sun, water, biomass and the wind, we 
can vastly expand our generating capacity and transform how we produce electricity. Today’s 
solar  panels  efficiently  transform sunlight  into  electricity  while  blending  into  the  design  of 
homes and office buildings. Modern winding turbines raise high above the ground, capturing the 
strongest  winds to  produce reliable  electricity.  Water  falling downstream is  a powerful force 
which can be used to generate electricity.
A clean energy future will not only rely on renewable energy, but also on better use of the energy 
we currently produce. By making the energy we produce last longer, or by increasing “energy 
efficiency,”  we can avoid the need for  new polluting power plants.  We can increase energy 
efficiency by using available technologies that do the same amount of work but use less energy, 
like a computer that goes to sleep when it’s not in use.
Clean, renewable energy like solar and wind power is almost nonexistent in this  country.  In 
contrast, about 70 percent of our electricity still  comes from polluting sources of energy and 
about 30 percent comes from polluting sources. We can face these challenges by taking steps 
today  towards  a  brighter  energy  future.  We  can  cut  our  reliance  on  existing  polluting  and 
unstable power plants by incorporating renewable sources of energy and relatively cleaner power 
plants by 2020 and by increasing the energy efficiency of our home appliances.

THE CHALLENGES OF POWER GENERATION
With a population of over 160 million people, Nigeria can only boast of 6000MW generation 
installed capacity. For a developing economy this is grossly inadequate, while South Africa with 
less than half our population has 45,000MW and still going for more. There are a number of 
factors responsible for that:

i. There was inadequate investment to add to the existing generation capacity for decades, 
while demand for electricity has been rising due to increase in manufacturing capacity 
population growth and urbanization.
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ii. The  generation  plants  have  been  operating  for  decades  without  maintenance,  and  complete 
overhaul almost throughout the period of their operation. This resulted in declining output and 
efficiency.

iii. About 70 percent of generation capacity depends on gas. The problems associated with this are 
the supply of this vital product and the vandalisation of the gas supply pipelines which disrupts 
the operation of thermal stations.

RENEWABLE ENERGY SOURCES
In a world where the threat of global warming is looming over the future of our planet, it is 
becoming more and more important to look into renewable, alternative forms of energy. With 
energy use growing at a rate of 3% per year, soon it will be inevitable to explore our options. 
Nigeria is blessed with a wide array of different energy sources. This include the non-renewable 
such as oil, natural gas and coal, and the renewable such as oil, natural gas and coal, and the 
renewable like solar, hydropower, wind, biomass and nuclear power. This provides considerable 
flexibility in adopting a robust and effective energy plan.

1. Solar energy
The sun is the ultimate source of almost everything that is alive on this world. The sheer quantity 
of energy that it releases means that solar power has the potential to be the biggest renewable 
energy resource. The big challenge of course is to develop products which are capable of viably 
turning this energy into power, and in recent years big leaps have been made in this field. It is 
now possible to purchase solar panels from Chinese companies at half the price of just 3 years 
ago and which are twice as efficient.

2. Geothermal energy
There is  an immeasurably large amount of heat circulating up from the earth’s crust,  as the 
earth’s core is super-hot - about 70,000 C. just under the crust is a vast amount of hot water, and 
by pumping this water up to the ground this energy has been tapped into the energy source and 
use it for heating and cooling.
3. Wind energy
Like solar power and hydropower, wind power taps a natural physical force. It is a virtually 
limitless resource, non-polluting and minimal environmental disruption. Wind turbines placed at 
sites  with  strong  steady  winds  can  economically  generate  electricity.  The  power  in  wind 
increases rapidly with its speed, which means areas of location, is critical. With our vast and 
open planes in the northern part of the country,  Nigeria has a vast  potential  for wind power 
generation.  It  is  most  applicable  in  remote  and  open  sites  where  cost  of  transmission  and 
distribution from the grid is high.

4. Ocean energy
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This includes wave energy and tidal energy. Both of these turn the movement of water into 
power. Wave energy buoys use the up and down movement of waves to compress air in and out 
of a cylinder which then powers a turbine. Tidal energy typically uses a large barrage which traps 
water as it ebbs and flows, and then passes over a turbine to generate power.

5. Biomass energy
Biomass power is power obtained from the energy in plant derived materials, such as food crops, 
grassy and woody plants,  residues  from agriculture or  forestry,  and the organic materials  of 
municipal and industrial wastes. It is an important renewable source in Nigeria. Several fuels can 
be produced from biomass. These include menthol, ethanol, charcoal, methane, and producer 
gas. These secondary fuels can be used in power plants to generate electricity.  Alternatively, 
some of them like ethanol can be directly used as a fuel for vehicles. Biomass energy sources are 
carbon neutral, as they release only the amount of carbon dioxide that they absorbed when alive.

6. Hydropower
Hydropower refers to using water to generate electricity. Water is the most common renewable 
source of energy that is used to generate electricity in Nigeria today. Many hydroelectric power 
plants use a dam on a river to store water. Water released from behind the dam flows through a 
turbine, spinning it, which then turns a generator to produce electricity. Electricity generated this 
way is known as hydroelectricity, and it accounts for about 30% of the electricity used by the 
nation. Presently installed capacity of hydropower in the country is about 1900MW in three river 
sites.  However an estimate of future capacity has been put at  about 8000MW. Hydroelectric 
power doesn’t necessarily require a large dam – some hydropower plants just use a small canal to 
channel the river water through a turbine. A small or micro- hydroelectric power system can 
produce enough electricity for a community or school. Nigeria has several small river sites for 
small hydropower generation with a capacity of 740MW. Dam sites for hydropower are limited 
by  both  available  rivers  and  by  competing  uses  for  those  rivers,  such  as  recreation  and 
humansettlement.  Because  of  these  limitations,  water  power  could  never  generate  all  the 
electricity in Nigeria.

7. Nuclear power
Nuclear plants, like plants that burn coal, oil and natural gas, produce electricity by boiling water 
into steam. This steam then turns turbines to produce electricity. The difference is that nuclear 
plant  does  not  burn anything;  instead the heat  need to  produce steam is  obtained through a 
process called fission. This process entails the splitting of atoms of uranium in a nuclear reactor, 
creating more than 10 million times the energy that is created in the burning of fossil fuels.
Nuclear fuel consists of two types of uranium, U-238 and U-235. Most of the uranium in nuclear 
fuel is U-238, but U-235 splits – or fissions – easily. In U-235 atoms, the nucleus, which is 
composed of protons and neutrons, is unstable. The uranium fuel consists of small, hard ceramic 
pellets  that  are  packaged into long, vertical  tubes.  Bundles  of  this  fuel  are  inserted into the 
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reactor. As the nuclei break up, they release neutrons and heat. These neutrons strike other atoms, 
splitting them, which triggers still more until there is a chain reaction. When that happens, fission 
becomes self – sustaining in a critical mass of fissile material.
Rods inserted among the tubes holding the uranium fuel control the nuclear reaction. Control 
rods, inserted or withdrawn to varying degrees, slow or accelerate the reaction.
Water (high or low pressured) cools and moderates the reactor. The heat produced by fission 
turns  this  water  into  steam.  The  steam drives  a  turbine,  which  spins  a  generator  to  create 
electricity.
The major advantage of nuclear power is that there is no release of greenhouse gases (carbon 
dioxide, methane, ozone) during nuclear reaction. As there is no emission of these gasses during 
nuclear reaction,  there is  very little  adverse effect on the environment.  Secondly,  the energy 
released is millions of times more energy compared to hydro, or wind power. Also uranium (U-
235) is inexpensive, easy to transport and available in the country. The major disadvantage is the 
disposal of the nuclear wastes which contains unstable elements and radioactive materials.

ENVIRONMENTAL IMPACT OF NON-RENEWABLE ENERGY RESOURCES
As has been noted in the proceeding of a number of international conferences (e.g. the U.N. 
conference on man’s environment held in Stockholm), any one of man’s activities requiring the 
production of energy and its transformation from the primary source to the secondary form for 
use in residential, industrial and transportation spheres, has side effects that are damaging once a 
certain level is reached to one or more aspects of the environment. Yet the side effects can be 
controlled by me man, by applying the right technology. These environmental side effects occur 
for the most part at thermal gas plants which convert the energy content of various chemical 
fuels (oil, coal, natural gas) into electricity.
A close watch has been kept for a long time on nuclear power plants which produces practically 
no  harmful  effect  in  the  biosphere,  provided  the  storage  problems  of  the  radioactive  waste 
produced during mining, fuel production  and reactor operation is safely solved.
The impact on the biosphere of these energy conversion processes is best understood through the 
application  of  the  principle  of  conservation  of  matter,  and  the  first  and  second  law  of 
thermodynamics. The first law tells us that matter and energy may be transformed or changed 
from one form to another during a process or reaction, but the total amount is neither diminished 
nor increased. This means that when residuals are discharged into the environment as wastes 
their mass and energy content remains unchanged, although their forms are altered.
The second law states that with each successive energy transfer or transformation in a system, 
less energy is available to do work. This is not a contradiction of the first law, the energy is not 
lost or destroyed, and it is merely degraded or dissipated from a higher form to a lower quality 
form. We can think of this as energy expenditure or the cost in terms of useful energy for doing 
work. The second law recognizes a tendency of all natural systems to go from a state of order 
(e.g. higher quality energy) towards a state of increasing disorder (e.g. low quality energy such as 
heat energy). As these systems move from order to disorder, their entropy (amount of disorder) 
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increases, reflecting the loss of useful energy. We can however increase the conversion efficiency 
by recycling the waste. If this is not done, the total amount of usefully concentrated energy and 
matter will decline over time.

RECOMMENDATIONS
In  spite  of  this  wide  array  of  energy  resources  that  Nigeria  is  endowed  with,  electricity 
generations in the country are coming from two major sources-hydropower and fossil fuel. There 
are ten power stations being operated by PHCN. They consist of 7 gas and 3 hydro stations.
The  nation’s  electricity  generation  capacity,  which  is  built  around  gas  and  hydropower,  is 
electricity generation capacity, which is built around gas and hydropower, is grossly inadequate 
for  the  nation’s  current  and future  energy demands.  The  estimated  total  installed  electricity 
generated in Nigeria  is  about 8,000MW, out  of which (PHCN) has a grid capacity of about 
6,000MW. However, the current actual available capacity is about 2000MW – 3000MW. The 
remainder is produced by private plants. He energy consumption pattern of a rapidly
With the energy consumption pattern of a rapidly industrializing Nigeria, it is projected that the 
total electricity demand of the country between 2010 and 2015 will be in the range of 25,000MW 
to 30,000MW. The total hydropower available from harnessing all potential hydro sources (large, 
medium and small)  is put at almost 11,000MW. This leaves a short  fall of over 13,000MW, 
which is not likely to be met by other conventional sources (oil and gas), and more over they are 
not sustainable, they are finite and have high environmental cost. The way out of this dilemma is 
to expand the electricity generating capacity to include renewable energy sources and nuclear 
energy  which  will  serve  as  the  base  load  requirement,  promote  conservation  and  efficient 
conversion technologies that will minimize waste during operation of the plant.

Promoting clean and renewable energy sources:
Renewable energy sources are free, clean and non- polluting. The clean energy sources that are 
known to be available  in Nigeria  are  wind power,  hydropower,  biomass and sunlight.  Wind 
power,  hydro power,  biomass and sunlight  can provide most of our electricity supply in the 
country, while biomass can be used for space heating and as transportation fuel in addition to 
electricity generation.
There  are  a  number  of  advantages  to  be  gained by promoting  the  use  of  renewable  energy 
sources.  First,  it  would  minimize  the  problems  associated  with  centralized  energy  systems, 
ensure energy security, lower cost, provide employment and reduce greenhouse gases which are 
associated with climate change.

Conservation
One of the best ways to avoid energy shortages and to relieve environmental and health effects of 
our current energy technologies is simply to use less. Many conservation techniques that increase 
utilization  efficiencies  are  simple  and  highly  cost  effective.  Switching  off  the  power  from 
domestic and office appliances and equipment when not in use, using efficient and energy saving 
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electronics and appliances , improving mass transport and railway system are means of using less 
energy and avoiding  wastage  thereby conserving energy.  Also,  a  lot  of  waste  heat  is  being 
generated in our thermal conversion plants which can be recycled.

Promoting nuclear power 
Presently, about 11-18% of the world’s electricity is derived from nuclear power, and the option 
of building more nuclear n on climate change reactors to generate electric power is becoming 
more and more attractive because of the global concern on climate change through the global 
warming phenomenon and greenhouse gases.
Nuclear power plants are generally significantly more expensive to build than fossil based (coal 
and gas) power plants.  However,  coal  and natural gas are  significantly more expensive than 
uranium fuel. Thus in terms of operational and maintenance cost, nuclear power plant is the most 
expensive.
Nuclear power plants do not produce greenhouse gases, and the amount of energy they produced 
is  millions  of  times  that  produced  by the  burning of  fossil  fuels.  The  major  environmental 
problems associated with nuclear power plants are accidents and the disposal of wastes.

CONCLUSION
With  the  increasing  awareness  of  the  environmental  concerns  such  as  global  warming  and 
climate change associated to non-renewable energy sources (fossil based fuels); this century may 
be as profoundly shaped by the moving away from them as the 20th century was marked by the 
moving towards them. Around the world, new energy technologies that do not rely on fossil fuels 
are moving from the experimental stage to the market. Clean energy sources are increasingly 
being converted into useful forms of energy with ever –greater efficiency. Nuclear power may be 
one of the solutions to global warming and climate change. However, many of these clean and 
sustainable energy sources depend on technologies that are too expensive to complete well with 
established energy industries. It may take special funding and other governmental incentive to 
make sustainable energy competitive.
Although clean and renewable energy sources may offer many attractive solutions, conservation 
often is the least expensive and easiest solution to energy shortages. In addition, global concerns 
such as poverty, climate change and environmental damage have made the concept of sustainable 
development  mainstream in  the  development  goals  of  most  nations.  A careful  and  efficient 
energy usage and consumption can be beneficial to our environment and social wellbeing.
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