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ABSTRACT

Bio-fuels are becoming an increasingly important alter native source of energy.
The use of bio-fuels will reduce the use of fossil fuels, thereby minimizing the
emission of green house gasses. Increased use of bio-fuelswill enhancethe quality
of the environment. The use of bio-fuels is 100% environmental friendly, it is
suitable and visible source of energy which will reduce the dependency on
depleting fossil fuels. Increasing attention is being focused on the production of
bio-fuels especially ethanol and bio-diesel as the alternative that will contribute
to global reduction in greenhouse gas emission. This study attempts to explain
the Status of Bio-fuelsin Nigeria and presents the existing polices. It also focus
on bio-ethanol production in Nigeria aswell as strategies and policy framework
for improving environmental health in Nigeria.

Keywords: Bio-ethanol, bio-fuels, distillation, first generation biofuels, inceptives,
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INTRODUCTION

In Nigeria, the NigeriaNational Petroleum Cooperation (NNPC) ispursuing aplanto
develop Bio-ethanol ina10% blend (E10) with Premium motor Spirit. The sugarcane
plant hasbeenidentified asfeedback for Bio-ethanol production. Itisprojected that if the
total land under sugarcane estate iswell harnessed, 40% of the current NNPC ethanol

production target will be met in Nigeriaand that devoting 400,000 hectares of land to
sugarcane productionin thelong runwill meet $50 Bio-ethanol demand for the country.

Therefore, the National Agricultural Research Instituteis devoting resourcesto provide
sufficient healthy and improved sugarcane seedlings using breeding and tissue culture
techniques. The possibility of using by-products such as sugarcane mol asses, bio-gasses
and cellulose materid sasfeedstock for ethanol production instead of sugars, cassavaand
grain cerealsthat are valuable asfood for humans. Ethanol fuel isethanol (CH3-CH2-
OH) the sametype of alcohol found in acoholic beverages. It ismost often used asa
motor fuel, mainly asbio-fuelsadditivefor gasoline. World ethanol productionfor trangport
fud stripled between 2000 and 2007 from 17 billionto morethan 52 billion litresWikipedia
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(2012). The share of ethanol productionin global gasolinetypefuel useincreasefrom
3.7% - 5.4% worl dwide and Ethanol fuel production reached 19.5% Wikipedia (2012).
Bio-ethanol unlike petroleum isaform of renewabl e energy that can be produced from
agricultura feedstock. It can be madefrom very common crops such assugarcane, potato,
cassava, and maize (Ru'ther, 2007). However, there has been considerabl e debate on
how useful Bio-ethanol will bein replacing gasoline. Concernsabout its production and
userelateto increased food prices, thelargeamount of arableland required for crops, as
well astheenergy and pollution balance of thewholecycleof production, especialy from
corn. Recent devel opmentswith cellul osic ethanol production and commercidization may
allay someof these concerns. Cellulosic ethanol offers promisebecause cellulosefibres, a
major and universal component in plant cellswalls, can be used to produce ethanol. The
Internationa Energy Agency statesthat, cellulosic ethanol could alow ethanol fuelsto play
amuch bigger roleinthefuturethan previoudy thought (Zillman, 2010).

BIO-FUELSAND ITSCLASSIFICATION

Wikipedia(2012) statesthat Bio-fuelsisatype of fuel whose energy isderived from
biologicd Carbonfixation. Bio-fudsincludefuel sderived from Biomassconversion, such
assolid biomass, liquid fuelsand varioushbiogases. Although fossl fue shavether originin
ancient carbon fixation, they are not considered bio-fuels becausethey contain carbon
that areout of carbon cyclefor avery long time. The biomass constitutesthe feedstock
destined for conversation into bio-fuels. Bio-fuel sare renewable energy resourcesand
considered asaviablealternativeto the non-renewablefossi| fuel, coal, crude oil and
natural gas. Base on thefeedstock, bio-fuelscan beclassified astheir first and or second
generation.

First Generation Bio-fuels: Are those derived from food sources. These bio-fuels
utilizefood crops and other food sources asfeedstock. They include Bio-Ethanol and
Bio-Diesdl. Bio-Ethanol isabio-fud that istraditionally produced from thefermentation
of food cropssuch ascorn, sugar beet, cassavaand sugarcane. Bio-ethanol can be blended
with petrol for usein petrol-enginevehicles. Bio-Diesd isabio-fue produced fromvarious
feedstock such asvegetableoils (derived from oil palm, rapeseed and soyabeans), animal
fats(tallow). They areused to run diesel-engine vehiclesand machines.

Second Generation Bio-fuels: Bio-fuelsderived from non-edible feedstock. They are
generally considered as second generation bio-fuels. They include:
€) Bio-Ethanol: The following non-food plants can be used as feedstock for
producing bio-ethanal .
(0] Bio-gases: Itisasugarcanewaste.
(i) Switch grass: It is native to the U.S and known for its hardness and
rapid growth.
(i) Miscanthus: It isalso called elephant grass. It isagenus of about 15
speciesof perennia grassesnativeto subtropical and tropical regions of
Africaand SouthernAsa
(b) Bio-diesal: Thenon-food sourcesfor bio-diesel include:
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0] Jatropha: It isnon-edible evergreen shrubfound inAsia, Africaand West
indices.

(i) Algee They areprimitiveplants, usudly aquatic, capableof manufacturing
their ownfood by photosynthesis. They aretill beinginvested asapossible
feedstock for biodiesd.

FueL ETHANOL AND SOURCES OF ETHANOL

Fuel ethanol (ethyl-alcohol) ismade by fermenting and distilling simplesugars. Itisthe
same compound found inacoholic beverages. Thebiggest use of fud ethanol inthe United
Statesisasan additiveingasoline. It servesasan oxygenate, to prevent air pollutionfrom
carbon monoxide and ozone; asan octane booster, to prevent early ignition, or "engine
knock" and asan extender of gasolinestocks. Inpurer forms, it can beused asan dternative
to gasolinein automobilesspecidly designed for use. Ethanol isarenewableenergy source
becausetheenergy isgenerated by using asource, sunlight, whichisnaturally replenished.
Creation of ethanol startswith photosynthesis causing afeedstock, such assugarcane or
corn, to grow. These feedstocks are processed into ethanol, Petroleum Products and
about 5% of the ethanol produced intheworldin 2003 wasactually apetroleum product.
Itismade by the catalytic hydration of ethylenewith sulphuric acid asthecataly<t. It can
also be obtained viaethylene or acetylene, from calcium carbide, cod, oil gas, and other
sources. Two milliontonsof petroleum-derived ethanol isproduced annually. The principa
suppliersare plantsin the United States, Europe, and South Africa. Petroleum derived
ethanol (synthetic ethanal) ischemicaly identified to bio-ethanol and can bedifferentiated
only by radiocarbon dating.

Carbon based feedstock: Bio-ethanol isusually obtained from the conversion of carbon
based feedstock. Agricultura feedstock are consdered renewabl e becausethey get energy
fromthe sunusing photosynthes's, provided that all minera srequired for growth (suchas
nitrogen and phosphorus) arereturned to theland. Ethanol can be produced from avariety
of feed stocks such assugarcane, biogases, miscanthus, sugar beet, sorghum, grain sorghum,
switch glass, barley, hemp, kennel, potatoes, sweet potatoes, cassava, sunflower, fruit,
molasses, corn, Stover, grain, whedt, straw, cotton, other biomass, aswell asmany types
of cellulosewaste and harvesting, whichever hasthe best well-to-wheel assessment.
Algae: Andternative processto produce bio-ethanol from algaeis being devel oped by
thecompany Algenal. Theagae can grow insunlight and produce ethanal directly whichis
removed without killing theagae. It isclaimed that the processcan produce 6000 gallons
per acre per year compared in 400 gallonsfor corn production.

Bio-ETHANOL PRODUCTION PROCESS

Currently, thefirst generation processesfor the production of ethanol from cornuseonly a
small part of ethanol from the plant, the corn kernd saretaken from the corn plant and only
starch, which represents about 50% of the dry kernel mass, istransformed into ethanol.
(Halilu, 2008) stressesthat two types of second processes are under development. The
first type usesenzymesand yeast to convert the plant celluloseinto ethanol whilethe
second type usespyrolysisto convert thewhol e plant to either aliquid bio-oil or asyngas.
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Second generation processes can be used with plantssuch asgrasses, wood or agricultural
waste material such asstraw. Thebasic stepsfor large scal e production of ethanol are:

- Cdlulolysisfor somecrops.

- Microbia (yeest) fermentation.

- Didtillation.

- Dehydration and

- Denaturing (optiond).

Prior to fermentation, some cropsrequire Saccharification of hydrolysisof carbohydrates
such ascelluloseand starch into sugars. Saccharification of celluloseiscalled cdlulolyss.
Fermentation: Ethanol isproduced by microbial fermentation of the sugar. Microbial
will currently only work directly with sugars. Two major componentsof plants, starch and
cellulose, are both made up of sugars and can principle be converted to sugars for
fermentation. Currently, only the sugar (for example, sugarcane) and starch (for instance,
corn) portionscan beeconomicaly converted. However, thereismuch activity inthearea
of cellulosic ethanol, wherethe cellulosic part isbroken down to sugars and subsequently
converted to ethanal.

Ditillation: Further treatment in order to burnin combination with gasolinein gasoline
engines, dehydration of the ethanol to be useable asafuel must be done. Most of the
water isremoved by didtillation, but the purity islimited to 95-96% dueto theformation of
alow-boiling water ethanol zoetrope. The 95% m/m (95.5% v/v) ethanol, 4.4% m/m
(3.3% v/v) water mixturemay be used asafuel alone, but unlike anhydrousethanal, is
immiscibleingasoline, sothewater fractionistypically removed.

Dehydration: Therearebasically five dehydration processesto removethewater from
an azeotropic ethanol/water mixture. Thefirst processused in many early fuel ethanol
plantsiscalled azeotroppic distillation and consist of adding benzene or cyclohexaneto
themixture. When these components are added to the mixture, it formsaheterogeneous
azeotropic mixturein vapor-liquid-liquid equilibrium, which when distilled produces
anhydrous ethanol in the column bottom, and avapor mixture of water and cyclohexane/
benzene. When condensed, thisbecomesatwo-phaseliquid mixture. Another early method,
called extractive distillation consists of adding tertiary componentswhichwill increase
ethanol relativevolatility. When thetertary mixtureisdistilled, it will produceanhydrous
ethanol on thetop of the column. With increasing attention being paid to saving energy,
many methods have been proposed that avoid distillation all together for dehydration of
these methods, a third method has emerged and has been adopted by the majority of
modern ethanol plants. Thisnew processuses molecular sievesto removeswater from
fue ethanal. Inthisprocess, ethanol vapor under pressure passesthrough abed of molecular
sieve beads. The bead's pores are sized to allow absorption of water while excluding
ethanol. After aperiod of time, thebed isregenerated under vacuum or intheflow of inert
atmosphere (N) to removethe absorbed water. Two bedsare used so that oneisavailable
to absorb water whilethe other isbeing regenerated. Thisdehydration technology can
account for energy saving of 3,000 btus/gallon (840 kj/I) compared to earlier azeotropic
didtillation.
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Uses of Ethanol

It serversasadditiveingasoline.

It servesasan oxygenate.

It preventsair pollution from carbon monoxide and ozone.

It serves asan octane booster to prevent early ignition or "engineknock™.

It servesasan extender of gasoline stocks.

Initspurer forms, it can aso be used asan aternativeto gasolinein automobiles
specialy designedforitsuse.

SuhkhwbdpE

Bio-ETHANOL PRODUCTION IN NIGERIA

Nigeriabeing eager to jump on to the bandwagon for bio-fuelshasapolicy to meet ten
percent bio-ethanol content infuel by 2020 (Hailu;2008). In pursuanceof thispolicy, the
Chief Olusegun Obasanjo'sregime earmarked thousands of hectaresof virginland for
cultivation of cassavato supply feedstock for production of ethanol. The cassava, asit
was called, did not however, succeed. In anew devel opment, Global Bio-fuelsLimited
has embarked on aproject which use about 10,000 hectares of virginland (forest and
grasdands). Covering seven states (Osun, Oyo, Kwara, Ondo, Ekiti, Niger and Kogi) in
Nigeria, to cultivate sweet sorghum feedstock for ethanol fuel production (Azih, 2007).
Global Bio-fuelsLimited plansto set up seven plantseach valued at over 3 billionU.S
dollars (345 billion naira) in the seven states, to produce about 1 million litres of ethanol
per plant on aethanol fuel production project in Nigeria.

Nigerian National Petroleum Cooperation (NNPC) asat 2006 hasso far worked
out plansto acquirefarmlandsinAnambra, Benue, and CrossRiver for largescdecultivation
of cassava. It hasacquired alarge plantation siteof over 20,000 hectaresat Agufavillage
for thelarge scale production of cassavaand sugarcanein Jigawa Stateand already MoU
on that regard has been signed between the two parties. The MoU isexpected to bea
win-win situation for both partiesasthe NNPC will reap between 75 million and 100
millionlitresof ethanol and up to 80,000 metric tonsof sugarcaneannualy, whilethe State
will inturn generate employment and wedth for itscitizens. In addition, the venture will
aso endblethe Jgawa Government to acquireworl d-classtechnol ogy and farm management
best practicesin thelarge scale production of sugarcane.

NIGERIAN Blo-FUEL PoLicy AND INCENTIVES

At present, Nigeriahasapolicy on bio-fue sentitled Nigerian Bio-fud Policy and Incentives
(2007). The Policy Document was approved by the Federal Executive Council on June
20th, 2007 and gazetted asanational bio-fuelspolicy at the sametime. The Nigerian
National Petroleum Cooperation was given the mandate to create an environment for the
take-off of adomestic ethanol fuel industry. Theaimisto gradually reducethenation's
dependence onimported gasoline, reduce environmental pollution whileat the sametime
creating acommercially viableindustry that can preci pitate sustainable domestic jobs.
Demirbas (2009) statesthat the framework of the policy and theincentivesis meant to
crestean enabling environment that isexpected to sengtizethe devel opment of the country's
bio-fuelsindustry. The bio-fuel programme constitutesamajor and unique attempt to
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integratetheagricultural sector of the economy with fostering the downstream petroleum
sector, whilefostering the use of other renewabl e energy sources. To makethe project a
realizable objectives, the Federal Government through the Nigerian National Petroleum
Cooperation, (NNPC) creste the Renewable Energy Division (RED), to champion the
implementation of the programme. The NNPC, by mandate of the former President,
Olusegun Obasanj o, inaugurated the Renewable Energy Divisonin Nigeria. Renewable
Energy Department (RED) shd| provideaconstant, steady supply of dternativefud tothe
utmost satisfaction of customers and continuously seek to improve the quality of its
management systems. Theimplementation planincludes:

I. Initial market seeding (E-10).

. A bio-fuel production programme (PPP) to achieve 100% domestic production

by 2020
i A completebio-fuel uptakearrangement.

V. Andjoint-ventureditilleries.

Thisisanchored on agricultural productivity and competiveness. Thepolicy is
intended to create market demand for bio-fuel products. Already, U.S$4 billion hasbeen
committed to asugarcane sourced ethanol project inthe Northern States of Jigawaand
Benuewhile cassava sourced ethanol projectsare earmarked for the Southern Anambra
and Ondo States.

STRATEGIESAND PoLIcY FRAMEWORK FOR IMPROVING ENVIRONMENTAL HEALTH NIGERIA
Ru'ther (2007) suggeststhat for the purpose of implementing the provision of Bio-fuel
policy, a Bio-fuels Energy Commission shall be established. The Bio-fuels energy
Commissionischarged with theresponsbility of implementing the strategiesfor bio-fuels
for improved environmentd hedthinthe country. Heemphasizesthat thecommissonshal
specidly exercisethefollowing respongbilities:

1 Register dl bio-fud plants/projectsinthecountry.

2. Issueslicenseto bio-fud operatorsfor the production of fuel ethanol or/and bio-
diesdl inNigeria

3. Formulate and recommend fiscd, financid and other incentivepoliciesfor thebio-
fud industry, aswell asproduction measuresif required.

4. Periodicaly, review and assessthe economic, technical, environmenta and socia
impact of the use of bio-fuels, and determine changesin policiesrequired when
necessary.

5. Monitor the supply and utilization of bio-fuels, and bio-fud blendsand recommend

appropriate measures to the department of Petroleum Resources in case of

shortagesin supply of bio-fuelsor feedstock.

Review and adjust the minimum mandate bio-fuel blendsasit deemsappropriate.

Determineand put in placeindustry stabilization mechanisms.

8. Designateand overseethe activities of theinvestment bank appointed to manage
theBio-fud Industry Equity Fund.

9. Establish and support the Bio-fuelsResearch Agency to be established under the
Bio-fudsprogramme.

N o
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10. Monitor intra-industry commerce, in particul ar rel ationship between out growers
and bio-fuel producers. Present quarterly reportsand briefingson the status of the
bio-fud industry to the National Assembly.

11. Disseminate and shareinformation with investorsand interested membersof the
public.

12.  LiaisewiththeEnergy Commission of Nigeriaintheformulation, revisonand
implementing of theNationa Energy Policy.

13. Liaisewith the Nationa Sugar Devel opment Council asmay berequired.

14.  Liaisewith government ministries, agencies, parastatal s, and research indtitutes.
Provisonfor incentivesinthebio-fuel industrieshasa so been made. For instance,

thereexist provisionsfor application for waiversgranting Pioneer Statusfor aninitial 10

yearsperiod with possibility of additional 5yearsextension sincebio-fuel isnot listed as

oneof the companiesbenefiting from such under the Industrial Devel opment (Income Tax

Relief) Act. Thepolicy exploresthevarious provisionsof thetax in Nigeriain order to

create awiderangeof incentivesto the bio-fuelsmarket. It therefore, becomes necessary

for theamendment of thetax lawsin the country to bring them in consonance with the
intent and purpose of the policy. A research agency to beknown asthe Bio-fuelsResearch

Agency shall be established to act asthe central coordinating body for bio-fuel researchin

the country. The policy stressesacollaborative effortswith local research institutesin

feasbility studiesnamely, International Institute of Tropical Agriculture (I1'TA), Nationa

Cereal Research Ingtitute (NCRI), National Root Crops Research Institute (NRCRI),

National Biotechnology Development Agency (NABDAC), Institutefor Agriculture

Research and Extension Service (IARES) and other relevant agencies. Thereisalso

collaboration with Government agenciesand parastatal sin bio-fuel s policy devel opment.

I NCENTIVESAVAILABLE FOR ETHANOL PrRODUCTION IN NIGERIA

TheFederd Government introduced Nigeria'sBio-fuel production programmeto establish

athriving fuel ethanol industry by utilizing agricultural products. A number of incentives

have been introduced to stimulate Nigeriasbio-fuel industry. Theseinclude:

@ Pioneer Status: All registered businessesengaged in activitiesrelated to bio-fuels
production and/or the production of feedstock for the purpose of bio-fuel
production and co-generation within the country shall be accorded pioneer status
withintheprovisonsof thelndustrial Development (Incometax relief) Act.

(b) Withholding tax oninterest dividends, etc.

(© Walver onimport and custom duties.

(d) Waiver onVVadueAdded Tax. Bio-fuel companiesthat areinvolvedinthe production
of bio-fuelsfeedstock or the production of bio-fuelsand/or the generation of
electricity from biomass shall be exempted from payment of ValueAdded Taxes
onall productsand services consumed by them.

(e Longterm preferential loans.

Apart fromtheeffort federa government in devel opment ethanol productioninthenation,

Statesgovernment's support and provision of suchincentivesfor both indigenesand non-

indigeneshio-ethanol investors should bedone.
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CONCLUSION

Adequate policiesand |egid ativeframework on bio-fuel arelacking inAfrican Countries
tofast track theimplementation of reliableand efficient bio-ethanol programmeandto
safeguard environmental health. Thelack of enabling legidationintheNigerian Energy
Sector hasretarded theimplementation of clean energy policies. Technical information on
bio-fuelshasa so been hindered. Besides, there have been logistic bottlenecks. Moreover,
the government has not encouraged the research and devel opment required to enablethe
use of bio-fuelsand other renewable sources of energy to achievefull efficiency and
sustainability. No effort has been made toward the devel opment of local expertiseand
ingtitutional proceduresto facilitate project finance and provision of appropriatefisca and
economicincentives, hencethecall for enabling legidation that will fill theseregulatory
gapsintheenergy sector.
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