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Abstract

Energy is indispensable in modern living and atggl. Consistent
energy supply is essential for development striidasmust be made in
developing economies. This study reviews energgiscrwhich

underpins underdevelopment in Nigeria, and recontmeaiternative

energy sources for the country.

Introduction
Energy is an essential component of modern sociéty.production
and manufacturing activities revolve around it @ryl2002). It is used
in industries, agriculture, production, material ogessing,
communications and others. Consistent energy supplgssential,
especially in an increasing industrious and businentric country,
such as Nigeria (Ngilari, 2009).
Energy plays an important role in Nigerian econonvhjch

deﬁends on crude oil. Nigeria has a large energgrveir, having the

0" largest oil reserve in the world. Increased ddpene on crude oil
has provided employment, infrastructure, opportesitfor strategic
alliances with other countries, and revenue. @nadther hand, it has
led to unfortunate economic lapses and setbackso@m-economic
development. The process of refining crude oilguige expensive and
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requires a lot of capital investment. It is oftbe case that resources
for other sectors of the economy are shifted tqoeteoleum industry.

A peculiar problem becomes the potential decline the
demand of crude oil from the international marlesipecially as other
countries seek alternative sources of energy tieatlaeaper and more
environmentally friendly. Secondly, crude oil exglbon generates
environmental hazards and internal political agiteg that have taken
lives and property in the oil producing region agétia.

Although, Nigeria exports about 2.2 million barrefscrude oil
a day, it is submerged in energy crisis, being lenabprovide energy
for its citizens. At best, citizens in most regiareceive only 6 hours
supply of electricity daily on the average. Thare many rural areas
in the country that are yet to even have accessyoelectrical power
grid. They still rely on some other sources ofrggelike fuel-wood.
Fuel-wood combustion results in emission of poisEn@aseous
substances. Nigeria is one of the world’s largeetiucers of carbon
emissions, closely associated with global warmir@thers, who can
afford it, acquire privately owned electric powa&ngrators, which are
barely cost-effective.

Nigeria has over 150 million people. The populationnected
to the grid system lacks power supply over 60%heftime. Worse
still, 40% of the population is connected to tha&lgiThere is simply
insufficient electricity generated to support tmdire population. Yet,
electricity plays a key role in sustainable develept. It powers
economic and social progress of a modern econongectricity
utilities redistribute at the community level andttze broader societal
level the economic value created by the industrgugh the technical
and commercial processes involved in the generatahdistribution
of electricity, and its subsequent applicationha €nd uses. Through
remuneration to employees, dividends to owners tardtion to the
state, the electricity power sector creates a fsogmt number of jobs,
and services from other businesses. A consistelible supply of
electricity is a prerequisite for economic devel@nmt) social security
and public welfare. Low access to electricity remaa constraint to
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social services, such as health and educationvelo@ng countries.
Extension of electrification is important for potsealleviation, both in
the individual household and at the societal leasl,well as for a
positive effect on the environment.

Different power generation technologies impact the
environment differently. Fossil-fuelled generatjpmilutes the air with
emissions; nuclear power produces radioactive wasi# hydropower
impacts on river systems, wetlands and biodiversitfhe current
privatization of the Nigeria Electric Power Authgriwas to improve
on the energy crisis in the country, but this haisyrelded much result.
To overcome its current power shortages and achlev@bjective of
being among the top 20 economies in the world b02WNigeria
urgently needs alternative energy sources that wvilivide regular
electricity for both domestic and industrial usg§géica News, 2009).

Sustainable development is maintaining a delicatdarize
between the human need to improve lifestyles amdinig of well-
being and preserving natural resources and ecosystevhich we and
future generations depend. It is development ithetts the needs of
the present without compromising the ability ofuie generations to
meet their own needs. Sustainable developmentigsmigconomic
growth together with the protection of environmémgaality, each
reinforcing the other. The essence of this fornde¥elopment is a
stable relationship between human activities arel rthtural world,
which does not diminish the prospects for futureegations to enjoy a
quality of life at least as good as the presentegdion’s. Many
observers believe that participatory democracypuomdated by vested
interests, is a prerequisite for achieving sustadedevelopment.

Sustainable development applied to electricity udek
maximizing its contribution to economic and socagvelopment,
while minimizing its environmental impact. Thisnche achieved by
promoting available accessible and affordable etgtgt to benefit the
economy, the environment and society; using elattriwisely;
maximizing economic use of low-and zero-carbon &ngtelectricity
generation options and maximizing the efficiencg amnimizing the
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environmental impacts of the generation, transmsgistribution and
use of electricity in a cost-effective manner (WHEL2002).

This work attempts to review energy crisis in Nigett seeks
the answers to the questions bordering on whererhdigvould source
more energy to cater for the ever increasing demaydts ever
increasing population. It suggests renewable gnierghe alternative,
to enhance sustainable development in Nigeria. erAthis brief
introduction, the rest of the paper is structuredadlows: definition of
terms, literature review, desirability and limitats of Nigeria’'s olil,
addressing Nigeria’'s energy crisis, consideratioor fchange,
conclusion and recommendations.

Definition of terms

Energy is the capacity to do work. In moving aowing, each system
is doing work, and using energy. Every living argan does work,
and needs energy from food or photosynthesis. Hanadso create
machines that do work for them, and that deriverggnérom fuels.
Some of many forms of energy are thechanicalenergy, which
includespotentialenergy, that is energy stored in a systemlaneitic
energy, that is energy from the movement of thetena®) radiant or
solar energy from the light and warmth of the suntl®rmalenergy is
energy associated with the heat of objectcdg¢micalenergy is the
energy stored in the chemical bonds of moleculg€ldctromagnetic
energy is associated with light waves (includingdioa waves,
microwaves, x-rays, infrared waves);iass(or nucleal) energy is the
energy found in the nuclear structure of atoms.e @mm of energy
can be converted from one form to another.

Literature Review

National Electric Power Authority (NEPA) was estabéd in 1972 by
the government-sponsored merger of the Electricp@ation of

Nigeria (ECN) and the Niger Dams Authority (NDA)ERA has since
operated as a government-controlled monopoly irddmain of power
generation, transmission and distribution. Nigegenerates about
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3,000 mega watts of electricity, against 10,000 wiwch it requires,

triggering a massive power shortfall. Individuatgmmercial and

industrial consumers rely on generators for mostHeir energy needs
(Ikeme and Obas, 2005).

Although the government has recognized the neediore
electricity, it has had great difficulty fundingishendeavour. As an
attempt to rectify this situation, the governmenticded the National
Electric Power Authority (NEPA) into two sectors 2005, one in
charge of the generation of power and the othecharge of the
distribution of power. As part of this divisiorhe government sought
to privatize these sectors in an effort to finaraced organize the
needed development of infrastructure. This eftortthe part of the
government takes place in the face of a generallptpn opposed to
the prospect of privatization (lkeme and Obas, 2005

Alternative energy sources advocated for Nigergaranewable
energy sources, like solar, coal, hydropower, amttiw Photovoltaic
systems convert solar energy to direct currenttreégty. This will be
particularly advantageous to the northern regionat taverage a
temperature of 29 to 34 degrees centigrade mosstiai the year.
Hydroelectricity power generation should be implated using the
oscillatory water current of the Niger and Benuedrs.

Wind energy results from the conversion of windetectrical
energy. The conversion is carried out by wind ingb or converters.
The potential wind and solar power of developingrddes is much
bigger than the 50,000 MWs of total installed poweym those
sources in the entire world (Debo,2008). Energy roission of
Nigeria is currently developing renewable energyides, like wind
electricity converters, among others. Wind eledlri on a global
scale, accounts for only 0.4 of total world’s efmity production.
Global energy consumption from 1990 to 1997 shotet twind
electricity has the highest annual growth rate ([@ab.1). Wind
electricity provides one of the cheapest, safdsgnest, and reliable
sources of electricity. German and Japan are pilgstdre leading
developers of wind power (Funke, 2008).

65



Sustainable Human Development Review, Vol. 2, Niurie 2010

Table 5.1Trendsin global Energy Consumption from 1990 to 1997

Energy sources Annual Growthde (%)
Wind power 22

Solar photovoltaic 16

Geothermal power 4

Hydroelectricity power 2

oil 2

Natural Gas 2

Nuclear power 1

Coal 0

(Source:

www.physics.pomona.edu/COURSES/physl7/papers/mtiemal.pdf
)

Desirability and Limitations of Nigeria’s Oil

The unigue combination of many desirable and usdfakacteristics
of the oil in Nigeria include (a) current availatyil(b) high net energy
recovery (c) high density (d) ease of transponta#ind storage, and (e)
great versatility in end use. Its limitations &g environmental
hazards (ii) shocks arising from price fluctuati@nd (iii) a finite
resource (like all other fossil fuels).

Addressing Nigeria’s Energy Crisis

Renewable energy sources have become imperatiwnaites,
especially given that an increased emphasis on sticneenewable
energy sources will further boost energy secuntfile reducing
emission Thisday 2007). Renewable energy options include
wood/other biomass, hydro, solar, wind, wave, titladion, etc.

No less than 20% of Denmark’s energy needs are hyet
electricity generated entirely by wind turbines. th€ alternative
energy sources deployed by the country includebtiraing of waste
products or biomass in combined heat and powertglastectricity
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generated by escape of photovoltaic or solar eneargls; and
geothermal turbines powered by the escape of urmlerd steam. In
fact, alternative energy technologies as well asseovation habits
have become normal parts of life for the averageeDaven as the
country presently has the highest proportion oéléetricity generated
by renewable sources (Business Day, 2008). Denmlagk has the
world’s most efficient clean-coal technology.

On the other hand, due to lack of reliable eleityricnany
Nigerians and companies supplement the electrfmoyvided by the
grid system with their own generators. In facmast everyone who
can afford a generator owns one. According to apgroximation,
well over 90% businesses have generators (EnergipiSdanagement
Assistance Program, 2005). The electricity fronvgie generators is
more expensive than that from the national powigt, ¢inus raising the
price of domestic goods. Efforts to alleviate thigin are met with
opposition from the companies who import generatassthey have
created an extremely lucrative industry.

In Nigeria and many other developing countries,valing
energy to rural and urban areas has proved to ¢eeat challenge.
Policies towards increasing rural energy accessg la#lvalong focused
on grid extension and tanker distribution of petush products in
Nigeria. With increasing population, the pressamenfrastructure for
the supply of conventional energy resources wifittwe to increase.
Also, conventional energy is depletable with eximt risk. In order
to enhance the energy security of the country asthbésh a
sustainable energy supply system, it is necessapyamote the policy
of diversifying the energy supply, so as to inclualéernative or
renewable resources and technologies into themistEmergy mix.

In rural areas, much of the energy production @mfrthe
burning of fuel-woods. This practice has a host askociated
problems, such as the toxic emissions given offnfrihis process,
especially if done in doors, which is often theeca3here is a trend of
deforestation in Nigeria at 300,000 hectares par yBugaje, 1999).
This is mainly due to the growth of the timber istiy.
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However, deforestation is propagated due to fuedadvo
burning. The scarcity of wood as a result of destation makes the
process of cooking with fuel-wood even more unsnatde (Kersten,
1998). The average time it takes one person (lyswaman/girl) to
collect enough wood for the day’s meals (2.28)-& Hours (Oparaku,
2003). With deforestation the time it takes tolexdl this wood will
only get longer. The overall efficiency of the amonly used three
stone stoves is less than 10% (Barnes, 1996). iledase availability
of more efficient stoves and cooking fuels, thdseraatives have been
adopted for both financial and cultural reasons.

The energy industry in Nigeria has severe envirortaie
ramifications, mostly in the form of both pollutiand deforestation.
The most imminent energy issues for Nigeria are retdted to the
environment, but to social welfare.  Although themediate
environmental ramifications of current practicesvnoould translate
into catastrophic impacts in the future, NEPA newemsidered
environment as its main priority, but it had pledde promote energy
sector reform only in environmentally friendly mean The main
contributors to the air pollution in Nigeria areetlyas flares. The
government pledged to cease these activities orerDieer 31, 2008
(Lukman, 2003).

Outline of the government’s strategy for energyedepment in
an environmentally friendly means is putting adegustandards in
place, strengthening the regulatory agencies, dpired definitive
goals that must be met, assessing the environmiempaict of energy
projects, providing alternatives to fuel-wood, @mtouraging research
and development (Lukman, 2003).

The challenges of the power sector in Nigeria aeted in
production, transmission, distribution and utilisat Overcoming
these would boost the technological and indusir@ae of the country.
Also, limited access to infrastructure, low conma@ttrates, lack of
capital investment, ineffective regulation, uncldestribution roles and
vandalism of power cables are some of the othdyl@nas.
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“Amnesty is the possible key to resolving the epeangsis in
Nigeria” (Daily Trust 2009). Fixing the vandalized pipes and getting
adequate gas will enable the government deliverpitsmise of
producing 6,000 mega watts of energy. Vandalizpdsin the Niger
Delta region cost the government 1,400 mega wdttgas daily and
not being able to fix the pipes would continue takenthe energy crisis
in the country worse. Not much could be done bsedhe host towns
are not giving access to the contractors and thidants are not
helping either to build new pipes.

Also, problems associated with each aspect of ileegy sector
include that of hydropower. The current infrastawe of the hydro
plants is far below their projected capacity. Tutput of the hydro
plants is highly oscillatory according to the sewdodroughts. The
trends of climate change have led to a continusd lof water. Since
the power output of hydro plants is dependent ugpenflow of the
river, with less water, there is less potentialrggdo harness, making
hydropower a less desirable energy source (Ngakd, 2007). Two
rivers, Niger and Benue, account for the major gdrbpower
generation.  Prior to entering Nigeria, the rivgsass through
Cameroon. In order to obtain the maximum amouneradrgy from
these rivers, Nigeria must provide incentives tevpnt Niger from
installing their own dams on the rivers. Thus,oatipn of the energy
generated by the hydro plants is exported to Nigezompensate for
their agreement not to build dams along the riva@rserefore, Nigeria
receives even less of the already dwindling eleityrigenerated from
existing hydropower.

The grid structure is unstable and vulnerable tmsmge. With
the grid structure, people are able to connectr thesidence or
industrial enterprise to the grid without a metiading to power
leakage during transmission. There are zonings#uat wreck havoc
on the system. In some cases, a property zonadasidence could be
used for industrial purposes, which often requireranenergy. This
discrepancy can overwhelm the grid and cause asfoaner to
explode. Due to the prospect of privatizationréhis propensity to
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physically sabotage the grid system through dishmanparts of the
grid itself.

Consideration for change

To fill the void of electricity, the country has merous options, given
their ample supply of natural resources. One wayldvbe to invest in
more oil and gas exploration and utilize more asth sources for
direct internal use. Long-term investment in reabl® energies, like
solar and wind, has the potential to contributenificantly to the

electricity deficiency (Anyanwu and Iwuagwu, 1995). These

technologies, however, have high upfront costs (@la al, 2007).

The adoption of renewable technologies will requieglucing the
current subsidies on fossil fuels and the impotieduon renewable
technologies (Ikeme, 2005).

The theoretical framework of the energy policy m&ti by the
Nigerian government seems promising, but there gisaontinuity,
however, between implementation and theory, rooied the
population’s aversion to privatization. Structuraform cannot take
place until financial support is in place. Thisditial support must
come in the form of private investments. Finaneaiatl subsequently
structural reform, however, cannot be implementetill the sabotage
of current effort of privatizing the energy sect@mases. A sweeping
change of the public’'s perception of the governmantlarge is
required. Increased transparency and educatiomnitappavernment
processes may decrease feelings of alienation. thdf negative
perception of privatization could be replaced witist in government
electrification efforts, structural reform couldogeed for sustainable
development in the country.

Recommendations and Conclusion

The situation of power shortage in Nigeria could ibgroved by
acquiring modern technology structures to bringualam increase in
the capacity of electricity being generated. Thentry owns about

70



Energy crisis and sustainable development in Nageri

five refineries that operate no more than halfhadirt capacity. The
government needs to manage these refineries insfeaalving the oll

refined outside the country. As regards to presgrthe useful life of
the refineries and likewise existing infrastructuvandalization is a
common setback. Those responsible should re&l&attis only to the
nation’s detriment, as more money that could hasenbput to good
use elsewhere is spent on fixing the damages. eQoestly, it

diminishes the morale of the government, as isect&fd in its

reluctance to make future investments in such stfuature. This act
should be prohibited and made punishable by lawizebs also ought
to adopt the sheer moral responsibility of respgcaublic property for
a common good.

In terms of strategy, alternative renewable ené&dgiie way to
go in order to take maximum advantage of our locatin the equator,
reduce global warming and undesirable climate cbasgwell as place
our economy on a robust stand.

The government should find a comprehensive and biira
solution to address the root causes of the crigigrbviding access to
good health and schools to the people of the N@Qelta region.
Policies and measures should be developed to arksteframeworks
and incentives within which the electricity indystan operate. There
is no doubt that investing in micro community-baaédrnative energy
solutions that increasingly make fuller use of béms) water, sun and
wind will ultimately guarantee reliability, stahyi and efficiency of
energy supply in Nigeria.

Nigeria must necessarily enhance energy securdyeatablish
a sustainable supply system by diversifying its pdppsystem to
include alternative or renewable sources, which ¢bentry has in
abundance. Doing this will in fact decentralize tbupply system
leading to local implication and management as aknhance socio-
economic development. It is equally a known fhett talternative or
renewable energy sources show significant promisehelping to
reduce the amount of toxins that are by-productenargy use. Not
only do they protect against the harmful by-produtiut using them
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helps to preserve many of the natural resourcdsatieacurrently used
as sources of energy. Knowing these challengesmily faced in
sourcing oil and gas to power electricity and esglgcfollowing the

Niger Delta crisis, Nigeria should facilitate thing seriously of
diversifying into other sources of energy. Statelorthern Nigeria in
particular, where alternative or renewable energurees are in
abundance, should be in the vanguard of this trMé2 Alternative
and renewable energy sources must be sought bisi@reconomy of
this country is completely grounded.
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