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BUILDING BIOFUELS MANUFACTURING PLANTS IN NIGERIA:
A FEASIBILITY STUDY APPROACIHI

By

George C. Opuejiofor & Uzana JF Ewarum

Abstrnet

T efforty ol peoinfociring hinfhels in Nigeria
iy stilh el the infiney level, This paper oxamines
ihe dleting of binfoels memigfacturing plants i
Migerin from foasibiling sy approach. Fivvd,
the n‘nr}\' CVEIHeN ‘[‘!m'r;'mHmH .w!'w'ri\' il I,‘(i'n‘nt.'rJI
imporss andd peoolewn prodvets imporis, s
fustifivation for hinfirels manfeeture. Seenml,
i paper reviews the concept of frasibilite sty
from the viewpeinis of estahlished seholars, o
sefects e definition thet ontlines praetivabiiny,
suritedi i ol viahiline of projects as frameavork
for feasihility eonsicevation amd - ygessatent.
hivd, the paper alse veviews the feeliiced
avpoet  af feasibibine il Iy T AL LR
vonsteeration evitoria for prafect praciicability.,
Foweth,  the vk deseribes the hinfirels-
mannjucinring - processes, el binethono!
amt hinglivsel Pifih, e assessmient for
praetivabilite, snitahility aned vinhility of
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hioetfictinf  wed hisddiesel peajeens e
widlertaken  under specifiod
erHerie. Fhe findingy  supagest  that the
biowcthannd and  biedicsel prajects e the
marketpdaees  are provadanthe procticaile,
whtile Joodstocks that wonld el compoti vwiih
hiritiiit fonel wses, en aggrenvate the problomof
deforestation and dvsert encraaehilent e
subtahle for Nigeria, Tinvever, the findingy for
vinhiliiy assessment supgest thl eliveeniniod
cashflow (DCF) evalnations, hreakeven poti
(Rist?) enmihvses amel e vecavery index (TR1
appratsals are requived fo be mdvetaden.
This providey a new frantier for furthering the
wewk, 1 iv hapoed thet His wark witl enlnee
ihe appreciation of feasihiline cansideration
el awsessatent with regord 1o Dlufuels
weimfaetnee i Nigerid,

(anae s it

INTRODUCTION

The ongoing plan by the Nigerian
National ~ Petroteum  Corporation,
NNPC under the mandate of the
Federal Government of Nigeria, FGN
to build biofuels manufacturing plants
in Nigeria under the  initiative of
renewable cnergy programme 15 i
source of tnterest to many Niperians,
Accordingly, the NNPC established in
August 2005, the Rencwable lincrpy
Division (RED), to implement the
hiofucls programme.

BACKGROUND

RED has since its inception m 2005
conducied several stakeholders

a
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workshops andd inter-ministoria|
conumilice meelings hi have
accomplished — (he  hiofuels  policy,

idemtificd potential investors for equity
partnerships, and prepored the bioliels
mirstrueture, According 1o 12197
[2008:6]  the  biofiels  policy  and
ineentives document has been approved
and pavetted by the FGN (No. 72,
Volume 94, pages 180193 of 20™ hine,
2007y, REIYs biofuels programime i
predicated o energy crops sueh s
sugarcane,  cassava,  palmoil
Jtropha. To this end, the development
of the umderlisted projects by R is in
progress.

. Three  sugarcane 1o ethanol
projects

. Two cassavacto elhanol projects

. Two  oil  palm 1o hiodicsel

projects
STATEMENT OF TIE PROBLICM

The petraleum industry has for the past
S0 years of operation bequeathed mixed
blessings and problems to Nigeria, On
onc - hand, the  petroleunt  industry
broughl signilicant ceonomic
development and rapidd industrialization
o Nigeria,  On the other hand, (he
problems induced by (he petroleum
mdustry  are Nigerin's  addiction 1o
pelrmleom produets, pas Maring with ity
attendant air pollution, oil spiis and s
environmental - contamination, pipeline
vidalization and  its Fualities,  and
Niger-Delta erisis which climaxed info
armed insurrection, Kidnappings o
seizare of oil facilities. Al (hese

probiems no doubt inflicted hardship
to hoth government and the governed.

Pxample, Nigeria's  addiction
to petroleum products appears 1o he o
souree of government huge expense
and subsidy.  Appendix A shows (he
amnual - subsidies on imported-
petroleum products for 2006 2008,
While Appendix 13 shows the quantity
of petroleum  products  importation
stnce 1999 when Migeria returned 1o
democratic  government  to 2009,
Reeenlty, Renters [2010:1] reports thal
NNPC owes fuel suppliers between
17543 LISH6 billion for previous
mmporls,

These staggering import hills
and quantitics have become a sowree ol
huge problem for the government and
NNPC eash Mow. 1t s beeanse ol this
problem that Reuters [2010:1] reports
that NNPC said it had a healthy cash
llow but acknowledged that unpaid
government subsidics were putlting it
uirler financial strain, '

The biofuels fnitiative dubbegd
RED was established 1o tackle (he
aboveswritten problem.  Therefore o
good (easibility study for embarking
on building biofuels manufacturing
plants in Nigeria, will cisure that the
hialucls are the actual solution {o the
problem of the petroleuns industry,

CONCEPTUAL FRAMEWORK

The concept of Teasibility study has
been defingd by different scholars in
virious perspectives,  “The framework
for this study will therefore be drawn
from the review of the concept of
feasibility  study  as  perceived hy
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different scholars whose works are
available to the rescarchers.

Imaga [2003:126] defines
feasibility analysis as the process of
evaluating the future prospects of a
project idea in the light .of the
limitations of the project implementing
body and the constraints imposed on the
project situation by the environment.
From another perspective, Ogbuefi
[2002:5] indicates that feasibility study
could be regarded as a study to
determine if a proposed or given project
or investment is achievable, under a
specified situation and time, within a
given location, and within the context of
certain economic and non-economic
criteria, as well as client’s objectives,

From another dimension, Osara
[1994:41] states that a project starts with
an idea to achieve an objective and
whether the objective is viable as an
economic venture is the subject of a
feasibility study. Also, from another
viewpoint, feasibility study is defined by
Nwoko [1988:34] as an indepth
cxamination of the practicability,
suitability and viability of a project.
This definition made it quite clear that
feasibility study seeks to find answers to
the underlisted questions:

 Is the project pll-acticablc‘?“

= [sthe project suitable?

* s the project viable?

To this end, Nwoko's definition of
feasibility study supplies the framework

and comerstone for expanding this work
on biofuels feasibility consideration,

Technical Aspect of Feasibility and

its Analysis

The resulls obtained from feasibility

study are the prerequisites for pre-

investment studics. Imaga [2003:126]

highlights that feasibilily analysis

involves:

=  Project identification

* Determination of the internal
constraints of the project situation

* [dentification of the external
constraints  inherent in  the
environment

* Evaluation of the feasibility
prospects of the project idea

* Formulation of the project
objectives, and

* Feasibility appraisal.

Some basic criteria for selecting

manufacturing, or process technologies

under the technical aspect of feasibility

analysis are described by Imaga

[2003:219-226] and the excerpts are

highlighted below:

*  That the technology sources may be
domestic or foreign

* That the technology required for a
particular project must first be
identified

= That the process or manufacturing
technology  required  for a
particular project may be patented
or unpatented in whole, or in parl,

®  That even when the technology is

not patented or patented, the know-

how element has to be acquired

Jrom those possessing the know-

how,

That the means of technology

urguisition is by outright purchase

Jrom the prospective licensee, ar by
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technology licensing, or hv joint
venture invelving participation in
ownership by the  technology
supplier. That the technology must
have been filly proven and he
utilizedd  in  the  manufacturing
process, preferably in the company
[rom which it came,

» That new and unproven, or
experimenial projects should not be
considered appropridte.

s That ohsolescent technologies should

he avoided as future supply of spares
and tools for plant maintenance will
likely  pose  serious  technical
problems.

s That the raw materials (feedstocks)
should determine the technology 1o

be used, given thai availability of

surplus  feed stocks  offers a
competitive advantage: while non-
availability, or restricted availability
conld be a technological constraint.
v Jhat capital-intensive technology
may prove uneconomical for d

country ridden with excess and

cheap labour.

‘These eriteria of technoloygy selection
will function as the framework structure
for feasibility consideration and
assessment.

FEASIBILITY CONSIDERATIONS
AND ASSESSMENT |

In this scction, an overview of
fcasibility  comsideration  will  be
undertaken with regard to the tcchnical

aspect. The framework for the
consideration will be drawn from
Nwoko's  [1988:34] concept  of

feasibility — study and  [maga's
[2003:219-226] criteria for technology
gelection and feasibility —analysis
procedure.

Is the biofuels
practicable for Nigeria?
Biofuels (agrofuels) consists of
bioethanol (agroethanol) and biodiesel
(agrodiesel). Bioethanol ¢an bc
produced (see Appendix C) from agro
crops containing starch by the
processes of:

manufacture

* Hydrolysis, involving the
conversion of starch into sugar.

» Fermentation, which involves the
process of conversion of sugar into
alcohol (bicethanol), water and
carbon dioxide.

» Distillation, involving the process
of separation of  alcohol
(bioethanol) from water (sec
Appendix C).

Also, biodiesel, an alternative diesel

fuel can be made from renewablc

biological sources such as vegetable
oils (palm oil, kernel oil, soybean oil,
bennised oil, groundnut oil, cottonseed
oil, jatropha sced oil and rubber seed
pil), and animal fats (tallow) such as
pigs, cow and othcr pouitry fats.

However, used cooking oil and animal

fats (tallow) are the most economical

feedstock for biodies.i production.
Biodiesel it produced (scc
Appendix D) by the process of
transesterification {also called
alcoholysis). Thu¢ transesterificution
is the reaclion of a +* or oil with an
alcohol (ethanol, o methanol), in the
presenee of a catal, .. such as sodium
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hydroxide or potassium hydroxide, to
form an ester (biodiesel) and glycerol,
as a by-product.  The glycerol being
denser than biodiesel settles at the
rcaclor bottom and is drawn off, and can
be sold as a crude soap. If potassium
hydroxide is used as the catalyst, the salt
formed can be used as a fertilizer
{Appendix 1),

The biofucls project idea will be
practicable in Nigeria if the exisling
technology for biofuels manufacture is
carcfully assesscd 1o ensure that the best
choice is made. Appendices E and F
show the assessments of practicability
of bioethanol and biodiesel projects for
a number of process technologics, bascd
on some specified assessment criteria,
involving; '

* conceptual possibility of project,

* practical achievability of project,

* market-place  availability of
process technology,

¥ patent  status of  process
technology,

* state of the technology,

*  method of technology
acquisition, '

* years of tcchnology experience,
and

" comment/remiark.

The overall result from the assessment
criterion in Appendix E is indteative of
the embankability and practicability of
bioethanol technologies from  the
Brazilian sugarcanc-based process, the
Swedish softwood-based process, and
the US comn-based process.  (See
Appendix E). Also, the overall result
from the assessment contents of
Appendix F is suggestive of the

embankability and practicability of
biodicsel technologies derived from
used cooking oil, tallow and oil seeds.
(Refer to Appendix T).

However, Darroch [2005:1-3] reports
that the £15  million plant
Newarthhill, Scoiland  produces 50
mullion litres per year of biodicscl,
that is 2.9 million litres per manth.
Owned by  Argent  linergy  and
commissioned in 2005, the biodiesel
plant iz predicated on about 100,000
tonnes of used cooking oil and
230,000 tonnes of tallow collected in
the UK cach year,

In view of this, a joint venturc
participation betwcen NNPC and the
Scottish Argent Energy will cnsure the
realisability at commercial scale of
biodicsel from uscd cooking oil and
tallow. While an outright purchase of
biodiesel production cquipment from
technology supplicrs will ensure the
realisability at pilot-plant capacity of
biodiesel from oil seeds and virgin
oils.

Is biofuels manufacture suitable for

Nigeria?

This section assessed the suitability of

manufacturing bioethanol and

biodiesel in Nigeria, based on the
¢riteria of’

* Project compliance with the
provisions of National Agency for
Food and Drug Administration and
Control (NAFDAC), Standards
Organisation of Nigeria (SON),
Federal Ministry of Environment
(FMEN), which replaced Federal
Environmental Protection Agency
(FEPA).
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»  Fecdstock constraint

«  Substitutability of feedstock

»  feedstock compatibility
process equipment and vessels

«  (Competition of feedstock with basic
human food supplies

» (Comment and remark

wilh

The assessment sheets for suitability of
hiocthanol and biodicsel project ideas
arc shown in Appendices G and H. The
agsessments  in Appendix G are
supgestive that on the overall bioethanol

manufacture  from  US corn-based
[codstock, Swedish wood-bascd
feedstock, and  Brazilian  sugarcane-

based feedstock arc suitable for Nigeria.
llowever, since cassava has over a
hundred edible and inedible varieties,
local substitution with  corn-based
feedstock with its associated process
plant retrofit is advocated. The cassava
varicty used as feedstock for lhiala
Starch Mill in Anambra State will no
doubt be suitable for thc proposed
cassava-based  biocthanol  plant in
Nigeria.  [ncidentally, Nigeria is the
sccond largest producer of cassava in
Africa after Congo Democratic Republic
(Zaire), and the fifth in the world.
About 10 million metric tons of raw
cassava is produced in the country
annully. Nigeria has the potentials
(land and human resources) (0 producc
more than 100 million metric tons per
annum of cassava tubers, which can be
abundantly produced to meet industrial
requirements [Oni, 2010: 34].

On the other hand, the
asscssmments  in Appendix  H o are
indicative that biodicsel manufacture
from tallow and locally abundant oil

secds like jatropha, rubber, kernel and:
{he likes should pass the suitability
assessment. Incidentally, the cheapest
approach to biodiesel manufacture is
by employing used cooking oil and
allow. In Datroch’s {2005:3] view
Argent Encrgy provides an
environmentally friendly  alternative
and its cost structure gives it the cdge
over rivals using virgin oils. Walker
says rapesced oil can cost up to £373
per tonne to buy, compared to used
cooking oil at just £175 per tonne.
Therefore entering into joint
venture with Scottish Argent Energy
for the building of biodiesel plant in
Nigeria for transforming uscd cooking
oil and tallow into biodiesel is the most

suitable  alternative  for  Nigetia.
Because Nigeria’s mobile
communication  service  providers,

namely MTN, Glo, Zain, Etisalat and
the likes consume over 6 million litres
of petroleum dicsel per year, they
could join the project idea as joint
venture pariners and stakeholders in
the biodiesc! projeet from used
cooking oil and tallow.

Is biofuels manufacture viable for
Nigeria?

Viability study comes in after it has
been established that the project is
practicable and also suitable. Viability
study examines the costs and benefits
expecled from the proposed project. In
a nutshell viability study is usually
undertaken to determine the best
choice project out of two or more
practicable and suitable projects. The
tools of study are usually the payback
period analysis and the discounted
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easty the, DOE

pederved e s

aprinisal,
However, e oedevgtand - well in

advines the inplications of - hialels

venlure, the wndarlisted questions mivsl

T (e viahility dssessment eriteria,

s Cun the project sustain itself?

n o Canthie projeet payhack its cost?

= Does the project need  continued
subvention, or sahsidy  from  the
sponsoring anthorty?

v Tlow Jong will i take hefore the
project pays back iself?

= What  mre  the  annul
reguirements and flows?

= Will the project he affected by eredit
crunch in the ceconomy?

evatluation  oflen
finaneinl  viability

gash

These questions are addressed in - the
vinhility asscssinent sheets presented as
Appendices [ and 1. OF course, the
viahility assessments  for bioethinol
project  (Appendix 1y and hiodicsel
projeet (Appendix 1) as indicated in the
assessoment sheets are suggestive of the
next  frontier  of  the  feasibility
consideration  which  will  involve
detailed viability investigation covering
diseounted cash flow (DC1) evaluation,
time recovery index (TRI) analysis and
breakeven  point - (BEP)  analysis,
Tncidentally, the synonyms f(or TRI
analysis are payback period (PBM
analysis, and risk faclor index (1RF1)
analysis, while the synonym for BLP
analysis is the cost volume profit (CVIM
analysis. The popular criteria for DCE
evaluations are lhe net positive valie
(NPV) and the internal rate of retumn
(IRR). These are the tools of viability
study  and  consideration,  and

aubsngquently  the  deferniipnts of
higetlgnal and hiodiesel projeets (o

Migeria,

CONCTUSTON

Feusibility considerifion anl
gesesstnent  are  undertaken  for
Nigerin's  biocthanol  and hindiesel

projeets  under  the outhine  of
practicability, suitability and viahility
advocatod by Nwoko [1998:34] To
this end, he practicability  and
suitability aspeets of the  foasitihly
congiderations arg supeessully
agsossed and the findings ohtained
from them arc promising for hinfucls
manufActure in Nigeria,

The  findings  from  the
practicability assessment show that the
hiocthano! and biodicsel projeets in the
marketplaces  are  predominantly
practicable for investmenl aequisitions.,
In  other words, the hiofucls
lcchnologics  that  have  been
successfully  developed  in the
lahoratorics,  commereialised  for
industrial usage and arc in the
marketplaces  are  considered  and
asscssed to be practicable,

While the findings from the
suitahilily asscssment  suggest that
hiocthanol and biodicsel projects with
fcedstocks that would nol cornpele
with human food chain, or compound
Nigeria's  deforestation  and - desert
encroachment  problems arc suitable
for Nigeria. However, the dependence
of Thiala Starch Mitl on a high-starch
yiclding cassava specie as feedstock
indicates the suitability of cassava as
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substitute for US com-based ethanol
plant (see Appendix ().

RECOMMENDATION

On the other hand, the findings from the
viability asscssments are suggestive that
the assessment  criteria  for  the
biocthanol and biodiesel projects are
determinable from DCEF  evaluations,
BEP analysis and TRI appraisals (see
Appendices | and J). To this end, the
next  frontier of the  feasibility
consideration  will be a thorough
viability study for Nigeria's biofuels
manufacturing projects, to cover DC)
cvaluations, BEP analyses, and TRI
appraisals,

EXPECTATIONS

Energy crops plantation for the purpose

of biofucls manufacture  has  the

potential of revolutionising peasant
agriculture prevailing in Nigeria, and
thereby reducing abject poverty in rural

MNigeria,

It is expected that the biofuels
projects proposed for Nigeria will
ensure:

* That value will be added to
agricultural produce and also that
ptofitability will be enhanced for
farmers who cultivate energy crops,
namely, sugarcane, cassava, palm
tree, and of course jatropha.

* That alternative sources of
renewable fuels will be created to
help + minimize the  negative
cconomic impact and  energy
sccurity issues relating to fucl
supply disruption by pipeline

vandalization and resource control
militancy prevailant in the present
day petroleum industry.

* That Nigeria will attempt at
complying with reduction 1n
carbon dioxide levels implicated

for global waming, under the
auspices of the 1997 Kyolo
Protocol agreement to  which
Nigeria is a signatory.

To this end, the establishment of RED
in August 2005, by NNPC under the
mandate of the FGN, to implement the
biofucls programme is commendable.
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\ppendix B: Petrolcum-Froducts Imports (1997 - 2009) _
Year Premium Automotive gas | Household kerosene,
motor spirit, | oil, AGO {metric HHK (metric tons)
| PMS (metric tons)
| tons) I
1999 | 1987474 465,248 171,482
12000 | 4,144,347 1,952,732 1.155.399
T2001 ) 3,857,093 117,156 433,295
[ 2002 4,036,484 404,897 -
2003 5,404,163 1,146,685 637,621
3004 5,696,399 711,471 418,245
2005 5.482,813 N/A 671,939
2006 5,407,634 N/A 1,081,503
2007 5,792,449 N/A 1,335,022
2008 4,596,145 N/A 909,542
2009 5,988,567 N/A 1,170,993
N/A: Not available
Source: NNPC [2009:42]

Nigerian Journal of Management Research, September, 2010

42



Appendix C: Main Process steps in bioethanol manufacture from starch
(cassava and the likes) feedstock
Water and Sulphuric Acid (0.5%)

Starch

Hydrolysis

{cassava (3% hours at 180°C)

Carben
dioxide

suzar
cast & acid

Fermentation

Source: Sketched by the authors

(20 hours)
Distillation
Bioethanol (alcohol)
& water 'I |
water Bioethanol

{alcohol)

Appendix D: Main process steps in biodiesel manufacture from fat or oil
feedstock.

Oilseed

!

Crusher

Oil

oil

Alcohol (bioethanol

or biomethanol

Catalyst (potassiurn

hydroxide or, sodium

Mixer

mixtre

_I Transesterification

cake

'I (Alcoholysis) Crude biodiesel (ester)
Glycerol
{fentilizer if potassium S
hydroxide is used crude Purification
soap if sodium hydroxide v
is used) Sludge & Refiond
glycerol biodiesel

Source: Sketched by the authors.
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Appendix E:  Assessment of Practicablity of Blosthanol Project Ides
Assessment Criteria
Bipethanol process technolegles Isthe project | Jsthe I3 the process Is the Is the WHI the technology Yenrs of
conceprbally | prafect technology In technology technelogy | acqulsiden be by experience In
possible! practically Iaboratory, or patented, or obsslescent, or | ouiright purchase, the process
echievabie? | markeiplace? unpatented in state-of-the- | or jolat venture techiolegy
whinle or part? art? participation with
technalogy
wppllers?
* 'S com-based ethano! paasis n : ¥iog Y5 Markeplzee Pateried Suanp-of-the-art Jaint venlare (197820100 |
Midwestem Region, namely lowa, i participation Byears |
Nebraska and Minnesata Stares.
* LIS wood-based ethanol planis in Yes Yot Murkesplace Pateny Suie-of-the-art Joint ventare Pt arvailable
Northerstern Region, namely, Main, participation
New Humpshire, New York and New
Jersey Siates.
* LIS biornass for bioethanol Yes Yes Labaratory Mot Patented Mot applicable Not applicable {1959-20100
production sisch as agric post-harvest 11 years
resides €. f. o0 stovers, wheat straw
and rce draw,
* Swedish softwood-based ctharol Yes Yes Markerphuce Patented Stste-of-the-art Jant venture {H005-2010)
plant in North of Sweden panicipation 5 yewrs
* Swedish cellulose raw marerial- Yes Yes Laborstory Mot Applicable | Mo applicable Mat applicable 13-20 years
baged ethano] production in Nosthen
Swaden_
* Brazilian sugarcanc-based ethanal Yes Yes Marketplace Patented State-of-the-art Joint venture (1975-2000)
plants in the State of $#0 Paulo. pasticipation 35 years
* Brazilian biomass-based feedsock Yot Yes Laboratary Mot Applicable | Mot spplicable Noa applicabbe Mot availakle
processes such as jugarcane bagayse,
eucalyptus, ¢lephant gracs, comcob,
babacu ceeonut, municipal cellubosic
and solid wistes.
Source. Analized from rhe work
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Appendix F: Assessment of Practicabillty of Biodiese! Project Idea

Assesament Criterls

Blodiessl process Is the project | [Isthe project | Is the process | 14 the technolegy | 18 the technology | Wil the rechnolegy Years of experience in |
technolegles concepiually practically technology In patented, ar shsaleseent, or | sequitition be by Ehe process technslogy
posalble? achlevabbe? Isboratory, unpatented in state-of-the-art? | ourright purchase, |
or whole or part™ or |oinl veniure
marketplace? parlicipation with

technolopy

suppllers?
* Secottish biodiesel plant Yes Yes Markeiplace | Paiented in whele Srate-ofuthg-arr Jasnn vermre - (1995-2010] 15 wears
a1 ewarthill, Lanaricshire, pasticiparion
near Matherwsll, tums
wsed cooking ail and
eallow (mnimal fac) i
bicdiese].
* Canadian on-farem Yes Yes Masketplace Patented on whale Stade-ol-the-an Cunright purchase “of avaifable

biodiesel production in
Owtario Provisce, wbes
$aybeans and canola
oil3zed ms foedsiocks

"~ Source. Analyzed froor the svveniigarion
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Appendiz G: As

Assessent Crileris

sessment of Suitability ef Bicethanol Project Proposal

. Biodiesel process Is she pruoject Will the praject — Is the feedstock Will the koraliy Wikl the locally T Wil the | Comunenl:Reozadd
i rechmobogies prohibited in pare § be constrained substitutable with substinatable substitutable | locally
i or whale by by Teedsiock” Locally available feedstock be feedstock require | substiforahie
_ .| NAFDAC, SON & ’ resqurces? compatible with process feedstock
: FEPA {FMEN) the process innovation? compete with
provisioms? equipment? basic food
supypliers?
* U5 com-based =thanal Mo ¥es Yes ] Yes Yes Suitable for Migeria ik
plans in Midwesiern . mlant retrodit il com 2
Region, namely kraa basic food chain is
Mebraska and Minnesota substituted with cassava
Jramws. variety used in Thisla
Starch Mill. Anambra
State. U
L LS wood-pasad Mo Yis Y Nip Yies ™o Saireble For Migesia il
ethenod plants 1 will pot conmeuns!
Mortbeast Regioe, namely existing deforestatzoa
Main. Mew Hampshire. grobleen in tropical 200
New Yook and Mew of Nigeria
Jepscy stales. .
+ Swedish softaood- Mo Yes Yes a3 Yes Mo Suiteblc foe Nigena ol it
hased ethanal plant 10 will ot conmpound
North of Sweden. | existing deforesiation
excroachneent in
_| Mocthern Nigeris.
+ Braziliam sugarcine- MNa N Yes Mo Yes Ma Spitabie for Migena
_ based cihanal peants in _ beranse SUATCATA D2V
the sizte of S2a Paule. ; not be basic food chait
ACTIRYTIS !
NAFDAC: Nationsl Agency for Food and Dug sgministration ard Control _
SON: Srandards Qrganization of Nigeria __
FEPA: Federal Envirpamsental Protection Agoncy (00w FMEN} _
FMEY:  Federal Ministry of Environment '

Source: AnalyTes from phe siwdl
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_—..___uﬁn-.__.n H: Assessment of Smitability of Bindiesel Project Proposal

- Assessmment Criveria
Bioditsel proctss T the project | Will the project | Ssthefeedstock | Wil the locally | Will the focally | Will the bocally - Comment’ Remark
rechnolopbes prohibited in part be constralned | substimtable with substimiable substilurable substitutahle
or whale by by fecdsteck? locally available leedstock be feedstock require § leedstock
NAFDAC, SOM resomnees? compalible with Precess compete with
& FEFA (FMEN) the process inmevation? hasic leod
provisions? equipment? suppliers?
* Sroitish biodeese] Mo Mo Mot applicable. Same feedstack Samne fecdsiock Mot applicable Suitahle for Nigeria and
phant at Newanthill, Same feedstock EOISUrES SAME Process is rcalizable wath
Lanarkshire, mear does not require campatibility equipment Areent Energy from
Motherwedl, ums used bocal substrtate Scotland as tecknical
covking odl and tallww parmer.
* Canadian oo-farm No ™o Yes Yes N Mo Jaropha, Suitable as om-farm
biodiesel production in kermel, abber biodiescl manufacturer
Cmtario Provisce, uses seeds may oot ar pilot-plant capacily
sayheans and canola oil compete with basic | for farm settdements and
seed as Feedstock fond chain. agrarian CHMMUNIties
Migerna.
i
Source: Amolvred from the work
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appendis 12 ASSCESMEN

81 % TN Ul e

A gupusTiEml Criteria

sEpas

e

e eee———

Rlodicsgh process * wyhat are the anpual | Can Lbe projest | Can the DHoes the projedt How lopg = Wwili the praed! [ ommeplReniaii.
yechnalopics “_ ¢gash requirementy and ¢ susialn AT | prajeci _ peed continued the projec e allecied n2 !
_ ! flows? [ | payback its | subsidy frem | payback st ; eredit ceunth in |
| i | oot spomsons? | the reonpmn ?
1 | ] ] _- ' 1
I _ _- _ ' 1
i _ _ ; _ B
LY corn-pased ananai ~hmgwmcranic fromcast Answeranle T Answerabit | Anwerable from 1 answirabl Ve T BugEestive Lt
| pharus Madwestern Region requurements and [ from giscoumed | from ! bpeakioven poimt 1 from e © yipbtiily aspei -
! parkely lowa sebeatha pnd cachijows estimaloas. | cash-flow I dipcounted — (BEP) analyms pecovETS IADET feaabaiins
| Minnesota L1a6es. i i _H-n._.r._._“ﬁ._.u_ﬂ_. | eusly fiow _. PRIy amalysi ! consHlerane
| I | {DCF) | ! i | amnlves Dol
b i m evaluation 1 \ | gnd BEW aelcoe
| ' H ﬂ ._ i

— [ IR
| * Brazilian sugargane-oesds - Arnswerane from c2sh I apswerable i Answerabec | Anewersme from | Answerable . ey | Bugpestive 1
| pihanot plams in ing srats oo #sE..Eﬂsﬁu:n | from QCF i frem DCE i BEP analvsis ! drom TRI i | wiahabity BEpcaT ol
| Gyp Poald | cashflgws coumatians. i appraisah | evaluanon 1 L anahvsie : ! feasitaliny
r 1 m I 1 _ : | consideration
J’ : ! i . i : 7 anvakves DCE. Trd

| i 4 i i | apdt BEP gnalest:
Saurce Awabized fro phe st
L
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Appendix J:  Assessment of Viakility of Biodiesel Projecr

Assessment Criteria

Comment/Remark

Biodiese]l process What are the Camn the project Can the project Does the MMow long will the | Wil the project
rechnolegies annual cash sustain itself? payback its costs? project meed project payback be affected by

requirements and continued itself? credit cranch

Tows? subsidy from in the
SPONSOrs: ECOROOEY T
* Scstish biodiesel Answerahle from Answerable from Answerzble from Answerable Answerzble from Yes Indecative that
plant at Mewarthill, cash requirements | discounted cash DHCF evaluation from breakeven | payheck period vEability aspoct of
Lamarkshice, mear and cash Rows flow {DCF) point {BEP) {PBP) analysis feasibilmy
Modherwell, ums used | estimations appraisal analysis consideration involves
cooking ol and lallow DCF, PBP and BREP
inter bodicsel. analysis.
* Canadian on-farm Answerable from Answerable from Answerzble from Answerzble Answerable from Yes Indicative that
brodeesz] production in cash requiremenis | DHCF appraisal DCF cvaluation from BEP PBP analysis vighnlity aspect af
Ontario Provinoe, uses and cash flows analysis feasibaliny
soybeans and canola oil | estimations conswbcration mvolves
seed a5 feadssack. DXCF, PBF and BEF
analysis.

Source: Aralyzad from the study
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