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ABSTRACT

The findings from this work show that no singlergperesource can sustainably meet the energy demaifd
Onitsha as the business hub of Anambra State. riatiag all exploitable energy sources is a viablaywof
achieving stability in energy supply for Onitshayafnbra State Nigeria. Hence, the paper focusesherrdle of
energy mix in sustainable development of Onitslkeactmmercial hub of Anambra State, Nigeria andt asfects
the environment. The impact of existing energy wrix¢le oil, coal, electricity and renewable Enegysustainable
development of Onitsha is considered in this wérkample of 375 respondents was randomly chostreistudy
area based on the population. Questionnaire wasgdesl and administered to inhabitants of the stadsa to
enable the researchers ascertain information ondfiect of energy mix on the economy and the emviemt and
possible remedies. The Pearson’s product momeniysinacorrelation and Chi-square test were appliadthe
hypothesis testing. The result shows that huge ataflteffluents are discharged on the environmentsing fossil
energy products thereby polluting the environmdiis leads to radiative forcing which causes globarming.
Also, the energy mix has not significantly influethsustainable development given that electricégegation is
inadequate and coal is no longer in use. To enpuoper recovery, the study recommends that govethmakes
available alternative energy sources through supsadinvestment in addition to the conventional pote save the
environment; with this, waste becomes wealth towardustainable economy in Onitsha.
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INTRODUCTION

Onitsha town is made up of Onitsha North and Stotal Governments of Anambra State, Nigeria. Onitiés at

the Coordinates of 6°19 6°47E/6.167°N 6.783°E. Onitsha has continued to develp by 2001 had an
estimated population of 511,000 with a metropolpapulation of 1,003,000, [1]. It is currently oo&the fastest

growing cities in the world. The interest in On#sk because it is the financial hub of AnambraeSta

The economic growth and sustainable developmeangfnation is highly dependent on the availablerggnenix.
Power has been a major challenge in Nigeria ané¢t@nomy. Hydro-powers and thermal plants wer@chtced in
Nigeria between 1960 and 1979. No other successfieinpt was made to increase the energy genercdipacity
till 1999 when President Olusegun Obasanjo comntktite power sector reform. This was achieved thuatheg
introduction of deregulation policy geared towapl®moting independent power generation [2]. Sonieape
companies and states were issued with licensestablish power projects to achieve energy targd0gd00MW by
2010. Latter, few independent power plants welit by some state government and major oil andagaspanies,
particularly in Niger Delta, [3]. In spite of thiglectricity supply by the end of 2010 was far bekbe projection
leaving most Nigerians without electricity for irgttial and domestic uses for example Anambra SEatergy is
vital to every aspect of the socio-economic lifedtladvanced nations have achieved remarkable @lefstability
and efficiency in energy supply and managementtebging the energy sources of a state or natioaneels
sustained growth in all sectors of the economyuiticlg small-medium scale enterprises (SMEs). Tiereed to
improve in the energy utilization through efficienbnversion of energy resources into useful enexgg
conservation. Stability in energy supply sustairsagh in agriculture and industry, leading to irase in per capita
income. Added with constant improvement in transpgstems, educational opportunities, health cetwaty and
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other social services lead to sustainable develapnieéhere is every need to diversify energy gemnamadf any
nation, because no single source is capable ofgingvall the energy requirements for sustainat@eetbpment in
the wake of steady increase in population, urbaicizand industrialization, [4].

Nigeria since independence has witnessed a signtfimcrease in the rate of urbanization and gromtlihe

transport sector without a corresponding increasthe supply of energy. For instance, Onitsha foz@ 76,000
before the civil war to 511,000 in 2001. In attertgpsolve energy supply constraints, there is rieazbnsider the
environmental friendliness of the source of enesystainability and efficiency. This is why the sge mix of

Onitsha, an urban centre in Anambra State is cersitl

1.1 Fuel Energy

There are different forms of fuel energy. Fuel iy @ource of heat energy. It includes all combiest#ubstances
obtainable in bulk which may be burned by meanatwfospheric air in such a manner as to renderghedvolved
capable of being economically applied to domestid &ndustrial purposes. Fuel is divided into (ajurally
occurring or primary fuels and (b) secondary orppred fuels. They may be in solid, liquid or gaseéarms.
Examples of primary fuels are wood (Biomass), obakcpeat, lignite, briquettes, coal, coke, oilalshand
petroleum etc. In this paper we considered few fiuiembers and other forms of energy that could Htained or
used in Onitsha.

1.1.1 Coal

Coal was discovered in Enugu, Nigeria in 1909. Tgbete drift mine opened six years later. The Gglgine's
operations and others in the country were mergéal annew corporation in 1950. The NCC was tasketth wi
exploiting coal resources, and held a monopolyaal and coke mining, production, and sales un9i9l9

The mining of coal started in Nigeria in the san@d%nd recorded an output of 24,500 tons in 195§, [
Production increased to 905,000 tons in 1958-1988imy over 70% of commercial energy consumptiorihef
country. This coal was mainly consumed by NigeRailway Corporation, although this demand diedofielhg the
discovery of oil which replaced coal-burning traingh diesel-powered engines. This made emphasisoaih to
diminish and coal production declined to 52,700stbg 1983 and 14,390 tons by 2000. In 2001, coaem#g just
0.02% of commercial energy consumption in Nigeip The proven coal reserves in Nigeria is abo@& 68llion
metric tons, inferred reserves 2.75 billion metdns, underground production potential 200,00000,800 metric
tons per year and surface production potential @@®D{o 800,000 metric tonnes per year, World Barg#88). We
have about 22 coal fields in Nigeria spread aci@States consisting of approximately 49% sub-hiitons coal,
39% bituminous coal and 12% Lignite Coals, Natidbiaérgy Policy (2003) and the Nigerian Coal Conpt,dated.
Coal which is a form of fossil energy is not enmineental friendly because it contributes to the dupl of green
house gases and as such should not be encouraged.

Records show that coal is not found in Onitshaaduch is not used as a source of power. Intemépart across
the residents of Onitsha is as shown on the tafile 1

Table 1.1: Interview Report acrossthe Residents of Onitsha.
Count

Sex Total

Male Femalg

| use coal as source of energy

Yes et

No 180 56 | 236

1.1.2 Crude Oil/ Petroleum

The discovery of crude oil which is a fossil enesgyrce at Oloibiri, Delta State in 1956 replades use of coal as
source power. At present, oil accounts for over 9&R@xport earnings and over 65% of government mege
according to the International Monetary Fund- IMIF7]. Petroleum production and export, which ptaglominant
role in Nigeria’s economy accounts for about 909%mfss domestic earnings making Nigeria the “13tproducer
in the world”, [8]. The estimated oil reserve ingidria is about 37.2 billion barrels situated altimg Niger River
Delta and offshore in Bight of Benin, Gulf of Guinand Bight of Bonny. Production capacity as at®?@@s over
2.2 million barrels per day making Nigeria the kEstoil producer in Africa, [7]. The oil boom inetlearly 1970s
drew the country’s attention away from agriculturehich was the main source of income and contribida
average of 72% of GDP between 1955 and 1969, [8teShen, oil has been dominant in the energyescérhe
country at all levels of economic activities. Crugiefor now is not found in Onitsha but its framtis are highly
consumed in Onitsha. The crude fractions as we Wil@wDiesel Oil, Premium Motor Spirit (PMS), DuBlrpose
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Kero (Kerosine) are not environmentally friendhheTrecent flood disaster experienced in Onitshafismction of
climate change precipitated by greenhouse build up.

1.1.3 Natural Gas

Natural gas is also a form of fossil energy. Tlas grhich was once flared during the process ofiirggiof crude oil
is now a valuable resource and is used in powdrgayy engines. Gas proven reserves are estimastdzbat 163
trillion standard cubic feet, which is enormousyder than oil resources in energy terms, [5]. [Bngest natural
gas reserve in Africa is found in Nigeria but tleetsr is still underdeveloped as most of the gheytil80%) is still
presently flared, despite a fine per 1000cf of fimsed imposed by the Nigerian Government in th80k9 [3].
About, 19.2 trillion cubic feet of gas was flareetlveen 1960 and 2004 and some 2bn cf annuallyandthily flare
of 2.5 million cf since 2005. Each year, 19 % dht@as flared globally is from Nigeria. Althougtmatural gas is a
cleaner and environmentally safer source of engéngn olil, it still contributes to the buildup ofetlgreen house
gases which in turn leads to the heating of théheaurface. In Onitsha, some people power theidmgs/houses
with natural gas extracts and diesel.

1.1.4 Generator

In Onitsha generators are used as alternative soofrqpopower but due to the power is held by Poweldeio
Company of Nigeria (PHCN); the conventional powgenot available, it then appears that generatochwisi fossil
energy powered is a major source of power and &s Isas untold consequences on the environmente3 dhe-1.7
below show the response of the residents of Onishihie use of generator.

Table1.2: Number of Respondentsto the Reason for using Generator as Sour ce of Power

| use generator because * SEX Crosstabulation

Count
SEX
Male Female Total

| use The absence of
generator PHCN in my Area 17 13 30
because PHCN is not

always steady 92 22 114

PHCN always

have low voltage 62 13 75

PHCN bills are

always high 8 8 16
Total 179 56 235

Out of 235 respondents, 10% (17) of the male pdjpmasaid they use generator due to the absen&HEMN in
their houses, 51% (92) use generator because PH€EN\eis not always steady, 35% (62) use genelmoause
PHCN energy is always low and 5% said the PHCN life always high. From the female folk 23% (13) saey
use generator because of absence of PHCN in theges, 39% (22) said they use generator becausél -t
always steady, 23% (13) said the use generatorubecBHCN voltage is often low and 14%(8) use ge¢oera
because PHCN bills are always high. The level oéagent in the male and female responses to tlsendar
using generator indicates that the use of geneisaton the high side and as such emission levbis as shown on
table 1.2.

Table 1.3: Number of Respondentswho use generator as source of Power their House

Crosstab
Count
SEX
Male Female Total

| use generatoras  Yes 153 44 197
a source of power

in my house 0 25 12 37
Total 178 56 234

On table 1.3, out of 234 respondents, 86% (153 @Mmale population said they use generators aseswof power
in their houses, 14% (25) said that they do notgeseerators in their house as sources of powemFne female
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folk 79% (44) said they use generators in theirsesias a sources of power, 21% said they do ngjarsrators as
sources of power. The level of agreement in theeraald female responses to the use of generat@suases of
power show that people depend more on using gemeset than using the conventional energy.

Table 1.4: Number of Respondentswho use Generator in their Office

Crosstab
Count
SEX
Male Female Total
| use generator  Yes 148 38 186
in my office No 34 18 52
Total 182 56 238

Table 1.4 shows that out of 238 respondents, 8148)(df the male population said they use generatotkeir
offices, 18% (34) said that they do not use genesdh their offices. From the female folk 68% (38)d they use
generators in their offices, 32% said they do rest generators in their offices. The level of agreenin the male
and female responses show that many residentseaseagors in their offices.

Table 1.5: Number of Respondents whose Houses are within Onitsha

Crosstab
Count
SEX
Male Female Total
My house is within  Yes 176 50 226
onitsha No 38 6 14
Total 184 56 240

On table 1.5, out of 240 respondents, 96% (17&hefmale population said their houses are withiitsba, 4%
said their houses are not within Onitsha. Fromfémeale folk 89% (50) said their houses are withimit€ha, 11%
said their houses are not within Onitsha. The lefelgreement in the male and female responsessstiay many
of the respondents have their houses in Onitsha.

Table 1.6: Number of Respondents whose Offices are within Onitsha

Crosstab
Count
SEX
Male Female Total
My office is within  Yes 166 46 212
onitsha No 17 9 26
Total 183 55 238
1.7: Number of Respondent who use Petrol Powered Gener ator.
Crosstab
Count
SEX
Male Female Total
My generator  Yes 168 50 218
uses petrol No 12 6 18
Total 180 56 236

Out of 238 respondents, 91% (166) of the male o said their offices are within Onitsha, 9% )(%@id their
offices are not within Onitsha. From the femal&kféV% (46) said their offices are within Onitsh& £9) said their
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offices are not within Onitsha as shown on tabe The level of agreement in the male and femalparses shows
that many of the respondents have their officé3nitsha.

On table 1.7, out of 236 respondents, 93% (16&hefmale population said their generators use a6 said
their generators do not use petrol. From the ferfedle89% (50) said their generators use petrol i (6) said
their generators do not petrol. The level of agrestnin the male and female responses shows thay wfathe
respondents use petrol powered generators whidevau§e diesels or other sources indicating thaethvironment
has highly been tampered with.

2.1 Renewable Energy Sourcesin Nigeria

In addition to conventional energy sources Nigerialso endowed with abundant alternative and rabéawvenergy
potentials in solar, hydro, wind, biomass, wavettigeo-thermal etc. The current environmentalathexperienced
in Nigeria in the recent times which affected tltesBates of Nigeria plus Abuja shows that therevisry need to
develop alternative and environmentally friendlyergy sources. Renewable energy sources are particideal
for Onitsha since it is located close to River Might Onitsha in Anambra state only few individwak aware of
renewable energy and have access to it. Photovdiahnology which Is a clean form of Energy canefssolar
panels, a battery, a charge controller, and arrienerl he lifetime of the panels is typically 2026 years, which is
considered the lifetime of the total system. Thé&tdrg allows power to be supplied at night or dgricloudy
weather. Two types of batteries can be used, dgelp-and starter batteries. Deep-cycle batteriesvare efficient
and most commonly used, but starter batterieslezady available in Nigeria due to their use insca deep-cycle
battery lasts between three and eight years. Tamelcontroller regulates the current added todmadn from the
battery in order to maximize the battery lifetimedeor user safety. Because photovoltaic systerndyme a direct
current, the inverter is necessary only if the eses of electricity require an alternating currdiatble 2.1 shows the
number of people who have access to solar energysaarce of power at Onitsha.

Table2.1: Number of Respondentswho use Solar Energy as Sour ce of Energy.

Count
Sex Total
Male Femalg
| use Solaas source of energ
Yes 25 8 33
No 155 48 203
Total 180 56 | 236

2.2 Hydropower

The main source of energy supply in Nigeria is lydower. This is what that falsely sustains theg@naeed of
Onitsha. The conventional power which is transditthrough the national grid has its base in hyaleatricity.

The Rivers Niger and Benue and their tributariemfthe core of the Nigerian river system with pdierfor large-

scale (greater than 100MW) hydropower developnsateral small rivers and streams also provide dppibies

for small-scale (less than 10MW) hydropower prgjedEstimate of total exploitable large-scale hydreer

potential in Nigeria is over 10,000MW, capable ofdgucing 36,000GWh of electricity annually only abmne

fifth had been developed as at 2001. Also, estirohxploitable small-scale hydropower potentiahis7 34MW.

Small hydropower plants for electricity provisioreasuitable in remote areas. By 1999, hydropowpresented
about 32% of the installed grid-connected eledtrigeneration capacity, [5]. In as much as Oniishstuated close
to the Niger where hydro electricity can easilydoeessed, the Federal government has not deemskito think

in that direction.

Table2.2: Number of Respondentsthat use Conventional Energy as Sour ce of Power

Count
Sex Total
Male Femalg
| use conventional source of energy as source wépq
Yes 160 60 | 220
No 10 6 16
Total 170 66 | 236

2.3 Biomass Energy

The biomass materials in Nigeria include: woodafmr grasses and shrubs, animal waste, agricu#tndaforestry
residue, municipal and industrial waste, as weklh@gatic biomass, [5]. The biomass of Onitsha ¢tughed in this
estimate. Biomass materials can be transformedfirgiobriquettes, a cleaner source of fuel thaealicombustion
for both domestic and industrial uses. Biomassatan be converted into cooking gas (which is a detafy clean
energy) through the use of bio digesters. Energytpllike Jatropha, sugarcane and maize are pramarces of
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clean bio-fuel. Although, Onitsha has insignificdnidmass because of development and industriaizaiut its
biomass needs are sustained by the neighboringstown

Table 2.3: Number of Respondentsthat Use Biomass as Sour ce of Energy.

Count
Sex Total
Male Femalg
| use biomasas source of energ
Yes 45 155 | 200
No 11 25 36
Total 56 405 | 236

2.4 Wind Energy

Wind energy is a renewable alternative energy ¢hatprovide electricity to homes and communitiespresently
connected to the grid. Windmills were used in Nig@s early as the mid 1960s. In the northern regjike Sokoto
and Garo, over 20 homes and a school used windmigismp water. The following decades saw the prafeossil
fuels drop and with cheap energy that made invagtinewindmills ceased and the infrastructure detated. The
existing infrastructure is obsolete, but reseanth the feasibility of wind power in certain reg®has suggested
that physical potential for this type of power getti®n is high in some regions of Nigeria, [10Judies done on
wind energy potentials in Nigeria shows that 98cpat probability of having 2.0 meter per secondflyowind
speed available between 1994 and 2003 in Umudikéa State with a maximum extractable speed estinate
11.3 kilowatts [11]. There was enough wind speedédnerate power fdvlaiduguri, Borno State and its environs
where the estimated energy densities at 25 mateheight werebetween 4.712 and 27.449-megawatt hours per
month [12]. The wind energy potential in Nigeriagas from 2.32 m/s in the coastal city of Port ldartto 3.89
m/s in the arid region around Sokoto with a maximextractable power per unit area for the two sistimated at
4.51 and 21.97 watts per square metre of blade asspectively [6]. Similar study would still prowhat wind
energy can be harnessed in Onitsha owing to itgtilme. My questionnaire search proved that windrgynés not
used in Onitsha in spite of its nearness to RivigeN

Table 2.5: Number of Respondentsthat Use Wind as Sour ce of Energy.

Count
Sex Total
Male Femalg
| use wind as source ehergy
Yes e e
No 180 56 | 236

2.5 Nuclear Energy

Nigeria’s nuclear energy could not be used as acsoof power in Onitsha because Federal governimestnot
started harnessing it. Uranium is largely depasitdhe Jos, Plateau and environs since 1947 [SIL9A9, about
617,000 krfi of land area had been covered by aerial radiomstniveys and another 90,000%iny other surveys.
The government of Nigeria should not earnestly jump the nuclear technologies without carefullyisidering its
merits and demerits.

Table 2.6: Number of Respondentsthat Use Nuclear Energy as Sour ce of Energy.

Count
Sex Total
Male Femalg
| use nuclear energy as source of ene|
Yes e
No 180 56 | 236
Total 180 56 | 236
CONCLUSION

This study has shown that Onitsha has not got thpgp energy mix. This is a function of the povedyel in
Nigeria. Nigeria, since independence lacked a @tieaand comprehensive energy policy thrust. Indégenenergy
policies existed however in individual sub-sectorshe energy industry (electricity, oil & gas asolid minerals),
which generated conflicts at the expense of théomalt economy. The Energy Commission of Nigeria KEC
developed a Draft National Energy Policy for thestfitime in 1993, which was reviewed in 1996 andpted in
2003. This study shows that huge amount of effieme discharged on the environment in using fassirgy
products thereby polluting the environment whichde to radiative forcing that causes global warmigo, the
energy mix has not significantly influenced susahie development given that electricity generatioomadequate
and coal is no longer in use. To ensure properviergo the study recommends that government makasabie
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alternative energy sources through subsidy re-inveist in addition to the conventional power to sdkie
environment; with this, waste becomes wealth towardustainable economy in Onitsha, Anambra Staferis.

REFERENCES

[1] Minahan JEncyclopedia of the Stateless Nations:,&#enwood Publishing Group)02, pp 762.

[2] Uzoma, C.C, Nnaji C.E, Nnaji MZontinental J. Social Scienc&912, 5 (1): 21 — 29.

[3] Chukwudi, M,Alexander’s Gas & Oil Connections: Company Newsi&sfr2008, 5.

[4] Droege, P, Proceedings of International Confeesfor Renewable Energies, Bonn, Germa0@4, 157-159.
[5] FGN (2003)National energy policyAbuja: Energy Commission of Nigeria003.

[6] Sambo A.S, www.iaee.org/en/publications/nevisteli.aspx?id2010.

[7] EIA Country analysis briefs, NigeriaP11.

[8] Odularu G.O, Okonkwo (East-West Journal of Economics and Busin2ds9, 6 (2), 47.

[9] Folawewo A.O, Olakojo SJournal of Economic Theorg010, 4(4), 84-92.

[10] Uzoma C.C, Nnaji C.EContinental J. Social Scienc&f12, 5 (1): 21 — 29.

[11] Oriaku,Pacific Journal of Science and Technolp2@07, 8(2), 203-6.

[12] Ngala G.M, Viability of Wind Energy as a Pow8enerating Source in Maiduguri, Borno State, Nag&007.

498
Pelagia Research Library



