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KFNYA'S COAL/FUEL OIL SUBSTITUTION POTENTIAL:
IMPLICATIONS 70 DEPENDENCE ON IMPORTED OIL AND
TO THF ECONOMY'S ADJUSTMENT CAPABILITY

By

Dr. Bernjamin A. Okech

ABSTRACT

This study seeks tc investigate coal/fuel oil substitution
potential in XKenya and to assess the implications of the
potential both to the dependence on imported crude oil and to
the capability of the econony to adjutst orderly in response to
a possible fuel o0il supply deficit which may result from
depending on heavy crude as well as from increasing demand for
light crude 011l products are assessed.

This paper, which is based on the initial research proposal
presents the problem under study in a conceptual framework.
Relevant concepts, facts, and theories as well as, relation-
ships among them and their bearings on the probler have beeéen
identified and discussed. However, the levels of significance
of the relationships and the bearings can only be addressed at
later stages of this research.

The nature of the information and datc required are-
perceivable from the body c¢f this paper. However, they are
more explicitly presented in form cf 2 guestionnaire which
is attached as appendix I. Bricfly, they relate to the following
(L) coal supply situation: (2) crude oil supply situation; and
(3) substitution feasibility factors.

Three obhservations may be, brieflyv, made regarding some
important considerations underlying the problenr under study.
The first is that regarding coz2l/fuel o0il substitution per sc
(as applies tc other inter-fuel substitution) the issue,
traditionally, originates from demand managenrenrt requirements,
on the supply side of cnergy system. Kenya may be subjected
to coal/fuel o0il substitution which is necsssitated by changes
in crude o0il quality, the cktent of which depends on factors
relating to: futurc crude oil product demand as well as cnergy.
demand pattern and trends; refircry technology; and rate 2t
which the crude o0il quality would change. Contrarv to some
people's beliefs, the current domestic fuel oil supply/demand
situation may only be a necessary, but definitely not a
sufficient, basis for evaluating the extent toc which the
country is likely to be subjected to this type .of substitution.
Neither would a partial dynamic. analysis of the supply/demand
situation provide an adequate basis. Changine crude cil
characteristic adds a new dimension to the issuc¢ of coal/fuel
0il substitution which calls for use of a system dynamic
analysis approach.



The sccond is that regardirg coal/fuel cil substitution
and dependence on imported oil, the implication shculd be seen
both in terms of the relationship bLetween the dependence
iteelf and in terms c¢f the manner in which the substitution
relates, via other relationships, to the coverall foreign
exchange/balance of payment systerm. The third relates to
the implication of the substitution to the capacity to
adjust. Underlying this issue are that: (1) some factors
which precipitate the said substituticon may be beyond this
country's control, (2) the role of eneray is likely tc
become more critical and the relationship between the
emerging energy systen and the production sector 1is 2lso
likely to become morc complex as the countrv develops; ana
(3) considerablc time lag characterizes adjustments, of
industrial/econcmic system, to the changes caused by events
exogenous to the system.

Overall, the research taskes involve: (1) gencration of
data and information; (2) analysis of coal supply situation;
(3) analysis of crude oil/fuel cil supply situaticn; and
(4) analysis of feasibility factoars.
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INTRODUCTION

The objective of this study is to investigate coel/fuel
0il substitution potential in ths Kenyan economy and, further,
assess the implications of such potential to both the dependence
on imported oil and the cepability of the economy To adjust,
without disruption, to a situation where the feedstock to refinery
is expected to consist of increasingly heavy crude oil as well
as where the demand for light crude cil is expected to increasc,

not only in ebsolute terms but 2also in relative terms.

This is not an inventory type of study. It is supposed

to generate data and information z2nd use thenm in analysis and
assessment. The peculiarity of this study does not only lie

on the newness of the coal/fuel cil substitution issue to the
Kenyan energy situetion, but, also, con the fact that the study

is basically motivated by a new phenomenon which has hardly

been related to the issue of inter-fuel substitution. The
phenorenon is the new gravity (and also sulphur) characteristics

of the crude 01l which is expected to be the bulk of world refinery

feedstock supply base.

The importance of interfuel substitution can be seen in
the way it has pre-occupied policy makers' and researchers'
rinds in recent years. It has become a major national and/
regional energy policy consideration and subject of research
activities following domination and effecztive manipulation of
world crude oil market by the OPEC cartel. It is likely to

remain a major policy issue within a foreseeable future as well,
AY

Traditionelly, within the national energy policy framework,
interfuel subsfitution issue addresses the issue of demand
ranagement with two primary objectives: the first being to
moderate strains which demand for energy may create on supply
from relatively scarce energy resources and the second being
to diversify energy supply basc in order to create a greater
security ageinst, and/or to reduce vulnerability to, unexpected
non-economic interference with supply from cne or more energy
source(s). Accordingly, coal/fuel cil substitution within the
framework of our, would-be, National Fnergy Policy” would be
expected to address issue reiated to demand management, in the

Henyan economy, which would, first, mod:zrate strains energy

- The policy has yet to be promulgated.
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demand in the economy would create for crude oil supply and,
second, facilitate diversification that provides for greater
security against, and/or reduce vulnerability to unexpected
non-econciric interferences with supply of crude oil. However,
in addition to the considerations rele?}ng coal/fuel oil
substituticn <o the cbjectives, above, this study is motivated
by the fact that a situation may arise in which coal/fuel oil
substitution is not to be considerecd as & choice or as 2n
option, as usually has been the case, but becomes a compulsion
arising fronm changing eravity and sulphur characteristics of
crude oils which dre expected tec be future supply base for the

world rcfirery feedstocks.

In this study fthe implications of the potentials of the
coal/fuel o0il substitution to the dependence on imported crude
0il is seen in much broader teras. It is seen not only in
terms of the relationship between the substitution and the
dependence but, zlso, in terms of the manner in which the
substitution relates to the overall foreign exchange systenm.
The underlying fact is that the substitution may relate to the
foreign exchange system via its elfect on the importation of
crude o0il as well as via other effects. The relationships
and effects may be different. Therefore, in the final analysis

its effects must be translatcd in net terms or in totality.

The issue of the implications of coal/fuel c¢il substitution
to the capability of the econory to adjust erises, primarily,
due to the following facta:

1. That some factors which necessitate the substitution

may be totally beyond this country's control.

2. That the role of energy in the cconomy is becoming incre

asingly critical.

3. That considerable time lag characterizes adjustments
of industrial/economic systems tc those changes caused

by events exogenous to the systens.

Thus, in view of these facts, the issue of the capability of the
econony to adjust ordcrly, in light of the energy situation

which is 1likely to emerge, becomes a central issue to this study.



STATEMENT OF PROBLEM

As has already been observed in the introductory part
of this tecxt, the importance of interfuel s .bstitution can
bé- see™ in. the way it has pre-occupied policy makers' minds,
-in both market and planncd economies around the werld, in
recent years. It has beccre a major national and/or regional
cnergy policy consideration following domination of, and
effective manipuliation of world crude oil market by the OPEC
cartel. It is likely to remain a2 major policy issue within

a2 Toreseable future as well.

Althcugh 2. complct: energy policy has yet to be promulgated
in Kenya, interfuel substitution is referred to in the Sessional
Paper No. 4 of 1980, which briefly spells cut what appears to
be a framework of a would-be Kenyan Naticnal Energy Policy.
However, no explicit reference is made to ccal/fuel oil
substitution pver se. But its inclusion in the final policy
can be inferred on the basis of its position in treaditional
energy policies. Coal/fuel o0il substitution ranks high in
traditional encrgy policies. This is attributed to a nunber
of factors. In general, the extent to which a fuciype can
substiiyte for another depends on the following factors:
technological feasibility; eccnomic feasibility; and supply
situation of the substitute. On the basis of technological
feasibility, ccal/fuel oil substitution is one of the easiest
inferfuel substitutions to achieve. Furthermore, ccal/fuel
0il substitution is favoured by world cozl reserve/resource
situation as well 2s by inter-regional and international coal
trensportation modes znd economics. Thus coal/fuel cil substi-
tution has not cnly become a major policy consideration but
also an casy target in traditicnal energy policies. Given the
energy situation in Kenya, in the absence of a ¢ mprehensive
energy policy, coal/fuel oil substitution may soon become cne
of those neccessities which the policy makers will be forced
to sporeadically respond to. That coal/fuel oil substitution
is likely to become a necessity in Kenyes will become clearer

from the forthcoming discussions.
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To extent that the future rather than the present is the major ccn-

cern, this study will be projective, including ten coming

years.

The tasks involved in this study can be summarised =s

follows:

1.

Survey on the state-cf-the-art of cocrl and fuel oil
utilization technologics.

Identification of plants and planned projects which
are likely to be candidetc for ceoal/fuel oil
substitution.

Identification and evaluation of feasibility
factors. These broadly fall under the following:
technology; capital availability and costs; public
or Government policies, laws, and regulations;

industrial structures; 2nd environmental requirements.

Analysis of coel supply situatioen based on the
following: =z2ctual and potential coal supply and
status of coal reserves/resources; coal transport
econorics and modes; and imported coal trading

pattern and regulations.

Analysis of crude o0il/fuel oil supply-demand situation
based on the following: supply sources and gravity

and sulphur cheracteristics; expected demand pattern;
contracts and supply agreements and concessions;

and state-of-the-art of refinery technology and

options available to Kenya.

Analysis and comparison of costs and prices of coal

and fuel oil.

Information will be generated via guestionnaires

and from literature. The bases of projection will be determined

in the course of study, they may range from statistical to

subjective method.



If coal/fuel vil substitution is to be a part of a Kenya
National Encrgy Folicy. it should not :ddress itself restricti-
vely to issues which interfuel substitutions traditiocnally
address themselves teo. Traditiconally interfuel substitution
issues address themselves to a demand management which relates
to two primary objectives: the first being tc moderate strains
which demand for energy may create on cnergy supply from
relatively scarce rescurces and the second being to diversify
energy supply base - by creating a market fcr different fuel
types - in order to create a greater security egainst, and/or.
reduce velnurability to unexpected non-econcmic interferences
with supplv from one c¢r mcre energy source(s). The basis for
a broader coal/fuel oil substituticn objective(s) is discussed

below.

Coal/fuel ¢il substitution shculd, by design and not
by default. address issues beyond those related to the cited
obiectives. Certain recent developments in world crude cil
rarket have made or are making coal/fuel o0il subsiitution,
which addresses itself to mederating crude cil consumption
or crude o0il adecuacy and diversification only from security
point of view, &n incomplete sspect ~f en energy policy. A
complete one shcould be, by design, concern with fuel c¢il
demand/supply re_aticnship not oniy fron crude oil supply point
of view but alsc from the point of view of a situation
characterized by: refinery feedstock supply .which comes from
heavy crude o0il; a derand for crude oil product which 1is re-
latively high and increasing for lighter crude o0il products:
and refining technolcgy which is changing or is capable cf
changing so that refineries can undertake mcre intensive
cenversions to achieve increased yields of lighter products
frem an otherwise "heavy crude o0il feedsgtock. In such a
situation the issue of coal/fuel oil substitutiocn arises not
because of the quantityv of crude ©¢il but rather because cof
the quality of the availeble crude o¢il and structural changes i
2n eccnony, which, although, zre inevitable results of
economic growth, influence crude oil prcduct demand pattern.
Precisely, in crder to ensure 2n crderly adjustment, by an
ecenemy, to this situation thosc aspects of an energy policy,
which deal with coal/fuel oil substitution, should by design
take into account fuel oil demand/supplv relaticonship resulting
frorm the situaticon.
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In specific 2 relative scarcity cof fuel oil meay occur

not only because ¢f reduced c¢il supply or becaus
&

of growth

a

e
a

U =
ccause' »f the situecticn cited
h brings about the issue of fuel cil demand/

in demand but =z2is0o zbove. It isa
such a scarcity whi
supply relationship discussed here; it thus raises the issue
of broader coal/fuel oil substituticn considerations in a
contemporary energy pclicy. The underlying fact is that the
arount and the properticn <f a light or a heavy crude oil

product which can be ylelded from a given amount cof crude

0il depend on gravity characteristics ¢f crude o0il and the
intensity of conversion. At 2 given intensity cof conversion,
heavy crude cil yields relatively large amcunt c¢r higher
propcrtions of heevy rroducts. On the other hand, light crude
01l would yield relazively large amcunt c¢r higher properticns
of light products. Hbwever, imprcved yield of light products

can be achicved by undertaking more intensive ceonversicns.

Thus, a deficis fcr demand fcor lighter products may
cccur in a situaticn wb=2re the refinery feedstock is a heavy
crude cil and where cemand is relatively high for light
prcducts. But the deficit can be reduced or be eliminated by
undertaking moerz intensive ccnversion which would result in
an imprcved yield cf lighter crude oil prcducts. The improved
vield, however, is atteined at the expense of the
production of heavier crude oil preducts. If a relatively
high demand for lighter crude oil products is to be met by
intensive refining of feedstock of heavy crude oil, then the
fuel o0il is bounc to decrease. In this situaticn, even 2
stagnant cccnomy would look for alternatives just to keep those
sectors which depend on fuel oil as an energy source operating.
In shert the situaticn raises the issue of substitution and

adjustments.



Kenya in Perspectives

The likelihood cof the Kenyan ecenomy teo find itself in the
situation discussed in *the foreguwing secticons and hence the need
for broader coal/fuel ©il substituticn policy consideration can
be appreciated by examining the cconomy's position in terns
of the emerging aravity characteristics of crude 0il which
is likely to form refinery feedstock supply base as well as
in terms c¢f the prcduct demand pattern which is likely to¢
emerge in the courntry. In Kenya, 285 in cother areas in the
world, the refinery techniaque applied would be determined
primarily by the nature of crude o0il available and product
demand situation. Tecnnologies for intensive conversicns
required for handling relatively very hezvy crude oil exist
and can be transferred if dictated by crude oil gravity

characteristics and precduct demand situation in Kcnya.

Regarding the nature of crude o0il that wculd be expected
te supply the Kenyan refineries, the econcmy 1s expected t
be in a situation similar tc those in which the rest of the
world is expectaed tc be. The world crude oil refineries are
increasingly depending on heavy crude oll as their feedstoc
supply base. Two factors are seen to bhe facilitating this
situaticn. The first is the relative a2bundance of heavy
crude o0il as copposed to relative scarcity of light crude oil.
The second is the changing rclaticonship between light and
heavy crude coil to obtain high yields of light crude c¢il
products. Although, by world standerds, Kenyan crude o¢il
market is small, and hence can be adequately supplied from
relatively scarce reserves of sweet crude cil in existence,
the availability of light crude ©il to the Kenyan economy is
unlikely. The bulk cf the world's light crude o0il reserves
are found in West Africa - mainly in Nigerie and Gaboen,
North Africa-rainly in Libya and Algeria, and in the Nerth

Sea region.

However, given the settings of the infrustructures
associated with world cil transportation and rerketing as well
s the Kenye's geographical pcsition in relation tc the
locations of the bulk the world's light crude o0il, small amcunt, if
any, of light crude cil would be expocted to come to the Kenyan

¢il market.
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Kenya's crude c¢il is imported frcm the Arabian Gulf

regicn and this regicn i1s expected to be the major supplier

)

¢f the Kenya's crude c¢il for any forescable future. Although,

scre light to medium light crude c¢ii reserves exist in this
region, the bulk of cil expcrted from this region 1s expected
tc come from heavy crude c¢il reserves. Lizght crude c¢il
reserves 1in the regicn have cexperienced faster depletion
because in the past, greater preference has been for lighter
crude ¢il as oppcsed to heavy cne. In addition, like ¢ther
0il producers, the Arablan Gulf regicn ¢il precducers are
inclined to fcllow a pelicy which enccurages concurrent
expleitation ¢f heavy and light crude il reserves (where
such reserves co-eéxist) and exportaticn of crude c¢il mix
which does nct result in favouring certain imperting merkets
by supplying them with hiash prcporticns ¢f light crude c¢il.
In sheort, barring any unfocrescen large discovery of light
crude ¢il reserves in the Arabian Gulf regeicn and changes

in the cited pclicy, Kenyan crude ¢il refining sector is
expected to Jdepend primarily cn increasingly heavy crude

cil.

Mg far =2s demen? for crule ¢il products is concerned,
thecry as well as eccncmetric basczd prejections suggest nat
only demand growth but alse relative increases in demand for
lighter products. On the bhasis of the theary alone Jemand
grcwths wculd be expected to occur in a grcwing econcmy
because «f increased activities in thuse sectors which consume
the products. Furthermore, such grecwths weuld be characte-
rized by a pattern shocwing relatively higher growth for lizbter
prcduct demand. This is, first, because these sectors which
consunme lighter preduct demnand tend te grew faster and, second,
because of lack ¢f clcse substitutes for most of lighter
prcducts. Prcjecticns ¢f petrcleur (crude cil) preiduct demand
in Kenya have been made by W.M. Senga, W.J. Hcuse and ¥. Manundu

using econcmetric models. These prejecticns suggest considerabl

Q

e

[
0]

derand grcwths for lighter crude prcducts. It , therefcre

likely that thce demand for petr: leum (crude c¢il) product will
increase with rclatively faster orcwth beina vrerlized for Jdemand

for lighter prcducts.

2. Sec W.lM. Senga, W.J. House and Manuniu, "Assessment of
Commercial Energy Supply and Demand in Kenya,'" IDS Censultancy
Repcrts, Nc.3, 188C. IbS,University of Nairobi.

2

b

e



In view of the forepoina discussions, the stand take
here is that coal/fuel «il substituticn shculd be a very vitel
n

cnergy pclicy consideraticn in Kenya. It should be desig
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OBJECTIVES

n

to 2ddress the issues related tce the fcllowina:-

1.

It

Demand menagement whbich wcould moderate strains energy
dJenmand in Kenya eccncemy woeuld creatce for cruile cil

supply.

Demand management which would facilitate diversifica-
ticn which wceuld, in turn, procviie for greater
security a2gainst, and/cr reduce vulnerability to
unexpected non-ccrnemric interferences with supply

¢f crude il «r cther enernsy sources.

Fuel cil demand/supply relaticonship which would

“enable an orderly adjustments of the eccnomy as the

eceoncrny becomes increasingly dependent ¢n heavy
crude ¢il as refinery feedstock supply base and,
also, as ‘lemand fcor lisght crude ¢il product increases

in both 1rcletive and absclute terns.

is, thereforc, the cbjective ¢f this study to

investigate coal/fuel ¢il substituticn potentials in Kenyan

econonmy and assess the inplicaticns of such patentials to

dependence cn impcrted cil and to the capability of the

econcmy te, orderly, adjust tc a situaticn of feedstock supply

from heavy crude ¢il and of an increasing demand for 1i3ht

crude producte.
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LOAL SUFPPLY SITUATINS

In substitution. tne issue of supply cuenditions of
the subtitute is very central to the analysis. Thus analysis
of ccel supply situaticn is & very impoertant part ¢f this
study. One impcrtant fact underlies Kenya's ccal supply
situetiovn; Kenya dces nct have indizencus knewn ccal resources.
Kenyva impcrts coal and 1t is expected that the foreign cosal
rescources will continue to be the basc of Kenyva's ccel supply

in the future.

Overall, the most impoertant facters to the Kenya's ccal

supply situaticn can be clasificd zs Tcllows:

1. Status cof current supply scurces.
2. Statvs of potential supply source, as 1t
relntes teo:
- Active wincs
- Coal reserve/peg urcesituation
3. Ccal trarsportaticn mode and cconcnics
a4, International ccal trading practices.

Status of Current Supplyv Sources

The status c¢f the currcent supply =zources wculd be
pertinen®t tc, at least, very short - run coel availability cr
supply situation. Thus, with adequate cceal reserves in the
deposits which arc asscciated with the con-goins mining
activities (c¢r with adequate cecal reserves asscciated with
deposits which can be cconomicrlly explaoited usin:z the
existing minine facilities) current supply scurces can be
seen as the most reliable scurce of supply for, at least,
the near future Kenye's cacal requirements. Presently,

Kenya meets its coal requirements from ccal irpcecrted from
Swazilani, In specific, therefore, it is highly probable
that, at, least, fcr the very near future Kenya's ccal supply
will cocme fronr Swazi mines which have been, or are currently,
supplying Kenya with coal. However, hcw far into the future
as well as the degrec ¢f reliability of supply from the
current scurce, even for a very short time, Jepend cn other
factecrs; in additicn tce adequacy the reverses. These factors

include trading and political relaticrns netween Kenye and



Swaziland, continuity ¢f cogl productien, and, finally, the
trend ¢f Swazi ccal supply pattern. In the final analysis,
at least, assumptions must be about these factors in crder to
provide a clear picture of the lenzth of the period and the
reliability which can be assccizated with the situation of

coal supply fronr the current suvpply sources.

Status of Pctentizl Supplv Sources

Fror the fore:cing discussicn the possibility cf supply
shortages may be caused by the inability ¢f existing sources.
of coal tu meet both sheort-term and lcng-ternm coal reguirements.
Cerisequently, this brings about the issue of potential supply
scurces of which the relationship to the c¢cverall ccal supply
situaticn is founded on status of existing mines and reserve/

rescurcc situation.

Thus, issue ¢f coversicn «f potential cocal supply into

actual ccal supply tc Kenya will depend on twe fzcteors:

1. The status c¢f these mines which, althcugh
are not currcently supplying ccal, arve
capable to supply Kenya with ccal at cempe-

titive energy costs.

2. The status of coal reserves/rescurces which
if explcited can supply Kenya with ccal at

cerpetitive enceray costs.

Basically, the difcrences in requirements fcr conversicn
of pctential supply associated with above are the factors which
in turn differentiate the implicaticns of the asscciated potential
tc the overall supply situation. The .differences in the
implicaticns should be censidercd in aznalysis and evaluation

of Kenya's ccal supply situatior.

Fer the existing mines and ccal reserves, the implications
¢f asscciated supply potential to coal supply situaticn diffenr
basically in terms ¢f time dimension, provided that a sufficient
market size exists. The basic eccnemic and techneclegical

variables which determine relaticaships butween these potentizal



suppiy to 2ctuzal supplv are basically the sane. Fcr coal

ential

c
resources, hcwever, the implicaticns of rssoclated pctential
pct

supply to actual supplv differ frcm implication of
supply associated with existing mines and ccal reserves in
terms of both time Jdimensicn as weil as the economic and the
technolopical varinbles which determine the relatieonship
between the associated petential supply and the actuel

supply.

In specific, conversicon of petential surpnly associated
with existing mines, or mining activities, to actual supply
usually teakes a relatively shcrt time. The time is determined
primarily, by how lorg it takes to complete arrazngements which
enable chanreling c¢f the mine prosiucts te the market. However,
conversion ¢f pcoctential supply asscociated with reserve would
usually teke =2 reletively lenzer time. This cenversion requires
developrent c¢f the reserves and censtruction of facilities
necessery for commercial explcecitaticon ¢f the reserves. Thus,
the least time 1is that time which it takes t¢ complete these
activities. Conversion cf potential supply Asscocieted with
resources tc actual supply requires a nuch longer time and
different ecouncmic and/cr technalogical ceniditons. Thus, in
additicn te tinme reguirce?d for davelozomasnt of resources and
constructicon <f facilities required for expleitaticn, changes in
econorric and/or technoleogicel conditicns are requirerd in order

tc enable ccemmercial cexpleoitation of the rescurces.

Thus on the basis ovf the fcrezceing discussicn, in Leneral,
in the hierrachy of pctential supply, the existing mines rank
first, raserves rank second and rescurces rank third. The
bases for these differences are very c¢ricical consi‘deraticns

in analysis and evaluaticn ¢ the coal supply situation.

The hierrachy stated earlicer in this text is a conventicnal

crdering based, primeaerily on time, economic, and technclogical

requirenmente~ ¥ cemmercial explcitation or conversicon of - the
sources cf potential supply into actual supply bases In

o
£

certain-situaticns this orderin: may be different. In
particular the rank c¢i active mines and that of reserves may
be reversed. The factors which rmay contribute tco this change are

those which are usually only rcmotely rclated T economic and
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technclegical requirements for commerciazl exploitation or
conversicns stated above. In Kenyan situation, where ccal is
irpcerted, these factors include: proximity; trade and political
relaticns between Kenya and exporters; and other elements

which may neccssitate inter-re2ivnel or internaticnal trade.

Thus for Kenya, due to deviaticn from the conventional
censiderations of the said econcric and technelcgical require-
rents and/or supnlementing these considerations with other
"unconventicnal'" cnes, regicnal ccel reserves, nparticularly
those in Tanzania, may rank, as scurces ¢I potential
supply, abcve active mines. In this case, basis of preximity,
supply potentizl ¢f the Tanzanian reserves is =enhanced by
the distance 2s well 23 by the existecnce ¢f an alrezdy well
develcped transpcecrt infraestructures which include rcad,
railway 2nd waterway systems. Inproved relations between
the two ccuntries are expected te hHave similar effects.
Furthermcre, the need for Tanzanie tc impreve her balance cf
payments c¢r foreilan exchange situaticn and the dAifficulties
Tanzania is likely to enccunter in penetratina traditicnal
and new ccal mearkets cutside East African regicn are expected

to facilitate ccal trade with Kenya.

i rather conplete picture of Kenyau's ccal supply
situaticn and its relaticnship with tThe whole issue cf
cecal/fuel 0il substitution must be seen in tevms of both
cenventional petentiel supply crdering and "uncenventicnal!
potentiel supply crdering. In particular the pcecsiticn of
the cceal reserve in Tenzania nmust be assessed on the basis

c¢f "unconventicnal' consideraticns as well.

Cocal Transportaticn Mcde and Econcmics

The mede and econcmics ¢f ccal transportaticn can alsce
be critical factors te ccal supply situaticn, particularly in
the Kenyan situaticn where importation <f ccel may, Conside-
rably, rely on trans-oceanic shipment. In general, a trans-
cceanic shipment may require either use c¢f very specialized
facilities end infrastructures cr use of crdinary and multi-
purpese facilities and infrastructurc: ., With the specialized

ncede cf transportation the cousts «f building and uperating the
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facilities =2re usually hizh. The facilities are ususlly

cwned,cr lease on longe term basis, by the sellers. The

>

nature an? the cwnership of the facilities tend tov meake this

node of transpertaticn inflexible beth in terms of the
cenmedities cr gocds anid the routeg 1t can serve. DBecause of
the eccnemies ¢f scale, the market served must be larpe encugh
tc enable utilizaticn of fuvll capacities.. These factcrs limit
supply ¢f cenmmedities, which nmust be shinpcd by specialized

means, to lerge markets.

The bulk «f coal is, however, shipned

as Jdry bulk
caragc. The transpoertaticn for dry carge does nut require
gspecirlized facilities and infrastructures. On the cther
hand, the transportaticn is doene by cridinary multl-purpese
cerriers ¢r facilities. For trans-wceanic shipnent, carricrs
are usually c¢btained competitively from ocean freicht markets.
They are usueslly leased c¢n shcrt term conftracts but are alsc
2available from spct markets. To the extent that the
fecilities and infrastructures asscciated with Jry czarac
shiprent are multi-purpuse, they are less custly con a
commedity basis. Their costs are shared. The carrier
capacities cen be utilized, pessibly, fully, o¢n bath petypen
(both to and fro) journeys, 23 different ceonmoedities can be
transported together. The transpcecrtaticn cests are, thus,
iess scensitive to sizes cf the merkets and ccosts due to

idls capecities are minimized. Overall, the flexibility
inherent in Iry bulk cerzo transpcertatiocn mede and the

related cousts faveur the evallability cf cocel in the inter-
naticnal market, thereby puttini ccocal at ar advantage over
octher energy sources, like crude cil and fuel c¢il, in terms

of availability.

Internaticonal Cieal Trading Practices

To the extent that Kenya will depend cn imperted ccal,
Kenya's ccel supply situesticn is subject tc international ccal
trade ccnditicns. The type ¢f international trade and actual
cr potential relationship with Kenya's supply situation is key
tc this study. In uzeneral,. the internztional trade can be
either free or non-free. N n-free trade is characterized by
the existence «f at least cne c¢f the {illcwins: tariffs (or

export taxes); qu: tzs; cartel; and bilateral or nulti-lateral
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trade agreements. Basicallyv, c¢n purely eccncmic thecry,
free-trade is usually preferred. This is based un allccative
and distributive efficiencies asscciated with the working of

free market mechanisms.

In the internaticnal scene, these effeciencies may be
realized only at global levels, as cppoesed tc local ¢r regicnal
levels. Thus at regional or lccal levels a market failure may
be realized. Alsc, the working of free-market trade may conflic
with naticnal c¢bjectives of a uzcvernment which is 2 party in the
trade. Furthermore, a rczicnal or 2 lcocal market failure nmay
result frcm commodity characteristics. These situaticns are
the major causes fcr interventicns, in internaticnal market
or trade, which are undertaken either unilaterally or multi-
laterally. These interventicns, hcwever, affect commcdity
supply situaticn. Therefore, the nature c¢f internaticneal
cocal trade becomes cne of the impcrtant facters in the Kenyatls

ceoal supply situaticn.
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Sunmary:
The reseerch guestions which relate to ccal supply

situaticn can be briefly frared as follows:

1. What has bheen the supply scurce and supply

histcry from this scurce?

2. What is the status «f current scurces of supply?
3. Which scurces (mrines) have not been supplying

ccal to Kenya but are cepable cof supplyinz

the ccal at ccempetitive costs?

4. What has been the previcus barriers ctf trade in
ccal between these scurces and Kenya? And in
what manner have these barriers changed, or are
they cepeble of changinz, te faveur the trade?

5. Which other rescurces/reserves if exploited

can supply Kenya with cocal?

6. What mceile ¢f transpertaticn are useable to
transpert ccal from the scurces (mines) to

destination in Kenya (plants)?

7. Which intcecrnaticnel ceoal markets handis Kenya

coal and what are the characteristics ¢f these

rarkets?

8. What are the cocst compenents of shipment freights?

(€o]

What arranzements arc made in prcecuring carriers

fer coal shiprents?
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CRUDE OIL DEMAND/SUPPLY SITUATION

Cruide ¢il/fuel supply-demend situaticn is central
because as menticned earlier in the text the emerping supply-
situaticn may be the primary cause for the need to substitute
fuel 0il with ccal. Facters underlying the said supply-demand
situation are:

1. Crude oil supply sources anrnd zravity characteri-

stics of the crude c¢il

2. Prcduct demand pattern

3. Crude il marketing system

4, State-of-the-art of refinery technolcyyv and cpticns

available

Supply Scurces, Gravity Characteristics a2nd Product Demrand Pattern

Pecssible supply sources and gravity characteristics of
crule ¢il, and how these factors relate to the issue of coal/
fuel ©il substitution, have been discussed earlier in the text.
Demrand pattern and how it relates tc the issue ¢f the said
substituticn have 2lso been discussed in the text. It was
cbserved that Kenya will continus tc depend on crude oil
imperted from the Middle East. This observation was based on
the fclluwing factors: preximity and hence the internaticnal
crude ¢il reserve/rescurce distributicn and gcceraphical
location «f Kenyva; locations c¢f the larze woerld sub-markets
fcr crude 0il; and the setting as well as .the nature of the
ownership c¢f crude «il transpoerting, handling ~nd refining
facilities and infrastructures. As far as prcduct derand
patterns i1s ccncerned, it was cbserved that, on the besis of
both thecry znd actuel prcjecticons, the future trends will be
tewards relatively increesed demand for lipht products and
that the resulting requirements will be met at the expense of
the availability of fuel oil. A mcre detailed analysis will

be part of the task ~f this-rescarch.
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Crude 0il Marketing System

As far as the marketing system is concerned, perhaps
the most significant influence c¢n the supply situaticn will
derive from those changes which will result from replacing
multinaticnal c¢il corporation with Kenya National 0il
Cerpration cor participaticn c¢f the naticnal ccrperaticon.

The replacement will result not only in changes in the identity
and, hence, the cbjectives ¢f the marketing and purchasing
agency but alsc in changes in the structurc of crude o0il and
fuel c¢il marketing system Beinz private ccommercieal establishments,
the primary cobjective ¢f the nocn-governmentael merketing and
purchasing agzencies is tc¢ maximize profit. Furthermcore,

being multi-naticnal in nature, any cbjective is pursued with
interests which devrive frcm the internetional integrated

nature of the ccrporations. The objectives are not likely

to conform to Kenya's naticnel objectives. On the other hand,
Kenya Naticnel 0il Corporation will be oblired to maeke the
rarketing .activities conform to Kenya's national objectives.
These cheanges are 1likely to affect crude o0il and fuel oil

supply situaticn.

The existence of private marketing and purchasing
2oents in the crude cil marketing system, creates a situation
where international flcws of crude ¢il coccurs in an intezrated
systenm where a purchasing agent may have substantial control
cver purchasing, transpcrtation, refining, and distribution
phases of the marketing system. The existence of these agents
2lso facilitate vertical relaticnships amcng the agents. It
may be observed that although the intearated nature of the
structure of the international o0il market has ccnsiderably
changed as 2 result of taking cver the contrcl ¢f crude oil
production, resource management and price administration as
well as a result of emergence of relaetively independent
private crude c¢il buyers and government cwne independent
buying agents, the marketing phase still remains considerably
integrated. A large number ¢of purchascrs and cr marketing
organizaticns which are connected with these multi-naticnal
¢il corperations, which still ccntrol transportation, refining
and Aistributicn of crude ¢il z2nd crude o0il product, still
exists within the internaticnal crude cil mevketing system.

Althcugh, the intrcducticn «f Kenya Naticnel 01l Corperaticon,
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te procure crude ¢il for Kenya, may nct have a very significant
impact cn the existing structure cr (characteristics) and
behavicur ¢f the internaticnal crude c¢il marketing system in
a2eneral, 1t can make Kenya crude c¢il supply be subjected

to a marketing system which is relatively free from those

market charactcristics and behavicur inherent in -an integrated
rulti-naticnal corporaticon contrelled markstineg system. Thus,
on the basis o the relaticnships between market characteristics
(or basic market conditicns), and, also, considering that the
Naticnal Ccrporation will coperate within the framewcrk of the
Kenyan naticnal pclicy, the majcr changes ensuing can be briefly

characterized 2s follows:

1. Changes in coest structure erising from, at
least, cne ¢f the fcllowinz: absence of ccst
savings inherent in operations of vertically
integrated systen; absence of the cests
asscciated with an existence ¢of 2 middleman in
a marketing system; and the nature of new terms

of leesinz crude c¢il transport facilities.

2.  Changes in crude 0il trading terms and emergence
c¢f ccncessicns which are mcre favourable to

Kenya.

3. Changes in degree of accessibility, ¢f the
Kenya censuming market, to the international
crude c¢il exchange market system and the

internaticnal crude ¢il spct market

Further investigation in this area as well as the
analysis and evaluetion c¢f the relationships between the above
and supply situeticn will be one ¢f the tasks of this study.
However questicns relatinz te list above must be addressed in
crder to evaluate the implication of the changes in marketinzg
system to supply demand situation or/and toe the problen under -

study.These questions can be brczadly framed es follows:
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1. What are the Jdifferences hetween the structures
«f subsidiaries ¢f the rultinaticnal corpcration,
which impcrt crude ¢il te Kenya, and the structure

¢f Kenya Neticnal 0il Curparation?

2. What are the chanzes likely tc¢ result from these
differences in terms ¢f cost asscciated with
integraticn, niddlemen ancd leasing ¢r cperating

crude ¢il transport facilities?

3. What arc the J1ifferences between the relationship,
hetween Kenys Naticonesl Cil Courporaticon and the
national coerpceraticns of the countries which sell
¢cil tc Kenya, end the relaticnship existing
between the subsidiaries of the multinaticnel
coerpcrations and the same naticnal cerpcrations

cf the ccuntries which sell crude il to Kenya?

4, VWhat arce the implicaticne < these relaticnships

cr the differences to cruide ¢il procurement terms?

5. Given the structure i Kenya Naticnal 0il
corpcraticn; tc whet extent will it be able to
penetrate the internaticnal crude ¢©il exchange

and spct markets?

State-of-the-Art ¢f Refinery Technclowy

The state - of - the - art ¢f refining technology
is very critical to supply/demand situatiocn because the
advancement in the technclcgy should keep pace with changing
cil charscteristics, market requirements, and enviromental
requirements. As has been c¢bserved earlier, gravity characte-
ristics of crude il is expectesd to change as crude oil
hecomes increasingly - heavy. This change will bhe acccampanied
by changes in crude 0il sulphur characteristics, resulting
in high crude o0il sulphur content. Given these situations,
in the long-run, the appropriate refinery tcchncleopy is that
which will enable . more intensive conversion cf heavy crude
¢1i1l such that the refinery prcducts meet the emerasing crude

il preduct demand pattern, and, at the same time, enable
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desulphurizaticn tc meet envircmental requirements and product
guality market requirements. Adcpticn ¢f any tcecchnoloay as
well as improvements (or activities related te technolcaical

improvements) shculd be undertaken in light of these sitvations.

In certain circumstances, the envircnmental
ccnsideraticons may be igncered when adepting certain types
¢f refinery technoulcezy. /Nilse requirerments imposed by market
conditicns may be mederated via policies and cther related
activities. However, it may be difficult, if nct impossible,
tc down play the sianificance of crude ¢il quality. This is
particularly sc for a country like Kenya which depends on
irported crude cil., Crude c¢il quality is taken as a given
and an overriding factor. In lconz run, however, envircnmental
considerations and market requircements become very impcertant
as the inmpacts of depenerating envircnment on quality <f life
and market dynamics, and related changes, which are usually

assocliated with 2rowth become unrestrainable.

The rezality «<f the abcve cbservations is shown in the
trends in refinery technolcgies which recently develcped in
industrialized world and yhichls expected to centinue in a
foreseeable future. In particular, Japan and the United States
have undertaken chanpes in refinery technoloaies which are
considered apprcprizte in terms cof the comerging guality cf
crude ¢il, envircenmental consideraticns and market requirements.
These chanzes are not done because these contries are advanced

but primarily on the basis c¢f factors menticned above.

In case of Kenya, although some conditiocns may
be unigue tc the ccuntry, it would be expected that the
changes in the refinery technclagy be considererd on the same
basis. It is, therefcre, reascnable to assume that these
were the primary considerations underlying the decisicn taken
by the Ministry of Energy to adopt crackina technolouy.
Accepting this premise and taking inte acccunt the
similarities of the expected quality cof crude cil, imply
a consistence ¢f this trend and with the woerld trends in
refinery technolcapy; particularly with Japanese trends because
the quality <f the bulk of crude c¢il Japan is expected tc

depend on is expected to be similar tc quality ¢f the bulk of
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Any significant difference must be Jjustified on

scund differcnces in certain relevant cenditicns

tc crude/

fuel ¢il supply/deman? situaticn ard the problenm under study

the follewing questicns should be adressed:

1. On what cunsiiderations was the decision to
adopt crecking tochnoloepy hased?

2. Given the emerzing characteristics of crude cil
which is cxpecte? te be the supply base-an?d the
Kenyan situaticn, to what extent is the ebove
technclowy appropriate?

3. What is the implicaticn of werld wide trends in
refinery tochntl.o v in preirticns € crule <11
auality an’ b w l.es tThisc »clatc the Koenyan
situaticn, particularly in the lcna run?

4, What other refinery technolcgies exist and tc what
extent are. they appropriate to the Kenyen situation?

5. Hcw do these techncelogies conmpare in terms of their
cost and evailahility tc Kenya?

6. In view of the fact that refinery technology is the
link between su ply and derand c¢f crude oil, what
is the gecneral state-of-the art cof technology as

reflected by the existence of technologies

which have not yet heen adopted

scales?

2t ccmrercial
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FEASIBILITY FACTORS

Investrnent Capital

The relevance c¢f the investment capital tce the prceblem
under study can be viewed on the basis ¢f the two premises.
The first is that the consequential changes and adjustments
may require new investments for which capital must be raised.
The seccnrd is theat, if scme ¢f the required cenital is acquired
from external scurces, the effects of the capital flow have
irplicaticns similar tc the effects ¢f dependence on imported

cil, via feoreign exchanie cr balance c¢f payment systerm.

ing the relaticnship betwecen 1

>

vestment capital

o
0]

r. under study, twe central sues are capital
and capital ccst. Scarcity ¢f investment capital -
t

which is 2 sta

e of capital aveilability can adversely affect
the cepability, ¢f an ecconomy, to crderly adjust Tto those
chanzes which arise from crude cil characteristics and supply/
derand nattern. In essence, the sScarcity cof investment capital
may in this resnect, disrupt the ceccnory and as ccensequent
bring abcut undesirable ecconomic and social elements like
inflaticn, stagnaticn and unemployment. On the cther hand,
assuming investment capital availablility, similar situaticn

may result from hi»sh capital costs, particularly, if these
ccsts are pessed toe market thrcueh higher product prices or
charases and/or if these costs reduce the prcfit rargins of the
procductive activities associated with the cutput. Investment
capital related impacts c¢n the capability of the Kenyan ecconomy
te adjust in light of the emerping situaticns can be analysed

and evaluated in fterms ¢f effects of capital cust and availabili

Investment capital may be acouired from cutside econcmy
(external scurces). If the capital is acquired from externel
sources, paying back of principal, interests, and dividen-s,
as well as repatriation of profits create a capital cutflow
which may adversely affect foreign exchange or balence «f
payment system. hin easpect of the relationship between
investment capital, acquired from external scurces te finance
these investments required for adjustment 2s well as to respend
to necessary changes, and the dependence c¢n inmperted crude c¢il

can be viewed in terms of the sirmilerity of their effeccts. The
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primary issue rezariing ldependence on crude c¢il is nct the

(i

o

t is the effects

&)

dependence itself ather, f the devendence

i
on foreign exchanae or belance «f payment system. Purchasing
crulde ¢il from external scurces alsc crestes & capital cutflow
which may adversely affect foreign exchanae or balance of
paymrent system. In view of the effects of dependence on imperted
crude 0il ¢on foreign exchange ¢r balance o¢f payment system, in
the finel partial analvsis, the nmost desirahle foreian capital
t¢ acquire 1is that which impreves foreiaen exzhango or balance
¢f payment systen, c¢r, alternatively, that which more than cff-
sects the adverse effects of dependence on imperted crude c¢il on
the systen. Thus, the most desirable capital cost and availa-

bility cinditcns should be such that the =2bceve preveils.

Tynes ant Scurces of Invesiment Cepital

The Tellowing typcs of investment cepital are likely to

(o)
@
m
<
Y}
}_l
*—.l
o

able tco ccal/fuel substitution ventures in Kenyez:

1. Conmmroen steck

A]

. Preferred stock

Leng-tern debt

NOW

. Puhlic finances

. Retained carninss

[ 2NN

. Depreciaticn allcwance

The scurces of these investment capital 4iffer ccnsiderebly.
¢ first three forms of investment capital are reaised from

capital nrarket instituticons. Commen steock anid preferred stock
capital come frem stceck security market. The differences between
the twce Zderive, principally, frcom the differences in rights and
pewers given ta the respective investors. Lona-term based
capital comes froem bond market and financial institutions.
Public finance comes from the Treasury. However, roteined
earning capital is raised intecrnally, ¢r within the firm, from
the profits. Finally, depreciaticn allcowance capital comes from
savinas accruin: from depreciaticon based tax exemption proceeds

accunulated over thc years.
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Usually, the lezal status of the cwnership of the plant
where substitution has te he undertaken wculd Jdetermine the type
cf investment capital the owncrship wceculd be accessible to.
Trediticonally, private corpcraticns can reise finences from
any or all of the types above, except public finance. However,
with participation cof the Government, a private corpogation

ray directly or indirectly benefit frem public finances.

In a2encral, each of the above investment capital has
inherent advantapes and diszdvantages. Furthermcre, the
advantapes conmonly conflict. Alsc, the advantages and the
obligations attached tc 2 given type cof cepitel ccmmonly
cenflict with objectives and philcosaphies ¢f the ownerships
of projects fcr which capital is requircd. Conseaquently the
ownership may tend tc acquire investmeont capitel mix, and tc
operate in a manner which cptimizes their financial structure in
terms of beth cest and flexihility. Thus at the plant ownership
level, given the cost ard the availability ccenditions, the
cwnerships mzy be constrained by their investment principles
and philoscphies. These may be reflected cn their behaviour

an7 decisions in respect ¢f substitution.

Deterrinents of Cost and Availability of Capital

Ccst and availability of the first threc types of capital

are determined by similar categcry of factors. These are:

1. The type of cepitzal market

2. Supply/demand situetion in the capital market

3. Risks asscciated with the investment for which the
capital is required

4. Security based primarily on the fixed assct value of
the ownership as well as on the vwnership performance

~

5. Government pclicies and practices affecting capital

=

markcts.

In Kenye, like in moest develcping countries, substantial
erount of investment capital comes from cutside. Therefore, via
the first four Jdeterminants, cost and availability of the investment

capital required for substituticn can be influencel by forces
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cutside Kenya. In aﬂﬂition, it way be cbhsesrve? here that
althouzh the risk attached to a :iven investment venture ray
be nasically attributed to the nature of the venture, the
rercepticn of pcetential scurces of investment capital on
the venture may also have substantial effect ¢n the risk.
Thus, if scme investment canitzl comes fronm cutside, the
cutside fcreces are likely to affect coest and availability
via that ccrmpoenent ¢f risk fFactor attributed to the
percepticn of the cutside scurces. Overall, the extent to
which cutside fcrces would affect ccst and availability of
capical reguired for substituticn in Kenva, would depenn
larcely ¢n the preporticon, ¢ the tctal investrment, which

coeres fronm cutside.

Cost and availability c¢f investment «f the rcermaining
capital are dztermined hy factors oi differcnt cateycries.
Cocst and 2availlizbility of public finence depand by and larac
c¢cn the government's pricrities and nelicies regardins cuntrol
cf and perticipzticn in activities which ~Arce traditionally

cutside the public dumain. Cost and availabiliity c¢f capital
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fron retained cazrninas and cwances are alsc

reletively independent of the factors listed above.

s already heen wmenticoned, retained earning canital
cemes from prefit retained by the venture owncershin., Costs
attached to thisg type of ca2pital ariscs basically in terms
of intermaliz=d cpportunity ccsts. This tvpe ¢f ceosbt, in
a situation such as the cne ir which substitution conszsiderations
are likely to be undevrtaken, is likcly to be mere conceptual
than real; the cost ¢f internally zenerated capital a2rises
on agsumnticn that thsere is more thzan wne atfractive investment
area whevre the capital can be invested. An element of cwnership
priorities and investwent principles and philoscphies are likely
to affect the way this cost is conceive? internally. Reaarding
the availnabhility, by the nature c¢f the scurces of this capital,
the Adetermining factors arc pruf_t :hiility and the ownership
nclicy con dividend reimbursement visa-viz ré—investmentc prlicv.
Finallv, investment capital can be raised from depreciaticn
2llowance which has been ~ccunulated over ycars. This type of

capital may alsc be used 2t the discretion ¢f the cwnership ov
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the manegement. Ideally, it should be utilized for maintenance
and replacement directly related to the plants or projects

for which depreciaticn allowance was generated. The qguestiocon
of capital ccst does not ariss if the capital is used in this
ranner. However, the questicrn of cppertunity cost may arise

if it is used otherwise. By the nature ¢f its scurce, the
availebility <f this tvpe of ceapital depends primarily on
lenz2th of time for which depreciation allcwance has been
accunulated (cr the age of the plant c¢r the project for which
depreciatiocn allcwance has been generated), tax - -provisicns, and

the depreciaticn method used.

In view c¢f the fcregoing discussion on Investment
capital situation, the following questions are raised within

the context <f this study.

1. Whe cwns the plants under study?

2. What hag been an? 1s the scurce of their investment
capital?

3. Where avre these scurces lccated? Are they demestic cr

fereign scurces?

4, What prepaortion ¢f capital is cennected with

investment in the pcocwer unit?

5. What type c¢i risks may bhe attached to the cperaticon?
And to what ecxtent can these risks influence capital

aveilability and cost?

6. What ftax pclicy requirements affect depreciation?
7, What is the age of whole plant and how much depre-
ciaticn allaowence would have been accumulated in

light of the tax policy reqguircments?

8. In the last five years, what has been the prcportion

of retained profits?

O

. Intc what use were the retained profits put?

16. What is the JiviAdend r.imrtuvrszrent peliciscs Are
these policies ccnesistent with the divident

reinrburserent practices?
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11. What percentage ¢ the reimbursed dividend has
heen chanelled back tc the domestic capital
narket?
12. What is the average weighted canital ccst, given
the existing cepital structure for the pilent of

the firm?

13. VWhet is the capitel cost abscrpticn potential or

cepability of the plant ¢r of the firm?
14, What wculd be capital reguiremcrts for substitution?
15. To what extent would these costs affect
(a) cutput level?
{B) cutput prices?
(¢c) ocwnership profit?

16, Which c¢nes ¢f the folloewing cbjectives are identifeable

cwnership of the plant:

(a) Profit maximazaticn

(b) Dcmestic diversificaticn

(c) 1Internatiorel diversificaticn
(d) ERezional equitable distributicn
(e) Naticnal developnent

17. How dc these reflect and affect their attitudes

towards ccal/fuel cil substitution?
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Environment

In recent years, cnvironmental impact has become a

rajor ccnsideration in productive activities. DNewer preductive
d
L

o

ctivities or new changes and deveclopment associated to on-

ing activities are being subject t: increasingiy strict

{j

o
environmental requirements.

Invironmental issues arise hecause of the necd to protect
huran health and quality of the living envircnmental Jdamages
which may result from envircnmental pelluticn from waste
materials or by-prcducts from preductive activities. OF
necessity, two basic conditicns must exist for the issues to
be relevant tc¢ 2 nrciductive proecess. The first is the
existence of environmental polilution centrol regulaticns, and/or
laws and pelicies. The second is that the productive process
is an actuel or a pctential zenerater ¢f pcollutant which the

environment cannct safely absorb.

Fnvironmental issues must be seen »asically within the
context of twe rather cenflicting facts., The first is that the
productive processes which generete pollutant are essential
activities for human existerice. The seccend is that the pallu-
ticn eenerated hy these activities are danaercus tce the quality
¢f huran life. The issue is not that c¢f finding an absclute
solutien to the environmental »robhlems. Rather, it is that of
finding a relatively coptimal scluticn.. In cther words to
functicn within a cendicicn ¢f existence in which neither
productive activities are sericusly inhibited by envircnmental
ccnsiderations ner productive activities sericusly damane the

environment.

In, this study the effects of envirconmental prcechlens on
problems under study will be anelysed and evaluated c¢n the

basis of the fcllcwing:

[

Government regulaticns, and/cr policies and
lzws ¢tv relevant public concerns nid the roles
of the instituticns charaed with cocrdination and

irplementaticn of the ahove.
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2. Type c¢f fuel being hurned and hénce the polluting
naterials procduced and the types of asscciated

poliuticn problens

£

In general the government cor its azent, by way of
regulaticns; pelicies; «r le:islations; define

a threat to human health anrd envircomental qual
the requirements on an zilowable lcvel of polluti

specifics ways of corplving with the rcaquirerments, and sets
pcnalties for vicletions. The effccts via the uwcvernment
related regquircments and snecificaticns can be annlyse? and
cevaluated fronm conpliasance cost | or non-ceonplisvce cost ztand
perint, assuming technical or technelcsical feasibility fer

compliance.. On 2-ne extrerms, theve 1s a2 poessibility of

complete compliance wich the requirements, Or the other,
there is a possibility of viclationa., AT 2 ziven Jegree of
stringency, thercefore, the und=rliying facters 2re  the

existence of a sovernment enforcerent 22ent (or enfcrcement
departrents), power uiven te the znfercorent agent, the
2xXistence of aideqguate rescurces and staff cr relevant and
eff{cient expertise in the areas cf inmplermentaticn and
dentificaticn and prosecution ¢f vicicters. Thercfcre, in

cennection with the foregceing, the fundarmental questicns

1. Are there any zcvernment regulsticon in existence

At present?

2. if none exists, what is the mest likeiy gcovernment
pesiticn in the future? - If the regulations exist

what are the reguirements 2nd hoew finely c¢r

explicitly are they stated?

3. What are the le

is (arc) charzed with enforcement? “hat pawers are

epislations? What governrent division(s)
given in corrrection with enforcement? And what
are the vescurces (both financial and perscnncl wise)

are asgcciated with onforcement”
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4, How severe c¢r light ere the penalties for

viclation?

The nature and the extent cf pollution, and, therefcre,
the asscciated prcblems end issues, depend cn the type c¢f fuel
being used. Thus the manner in which the envircnmental issues
relate to the prcblem understudy may depend on a fuel type in
questicn. As far as fuel o0il is concerned, envircnmental
prcblems and issues of majer concern are those related to air
pollution arising primarily from emissicn ¢f sulphur diocxide
intce The air during either fuel combusticn cr refining
process. In the first case suipbur which remains in fuel
0113 during crude oil refining cr Jduring distillaticn is
oxXidized into cxides of sulphur which are cemitted from power
units into the atmcsphere. In the secend conversion of
sulphur in crude 0il into gases which are eventually emitted
into air may take place during distillation of crude cil.

Thus in both cases environmental prcblems and issuss relate

to air pollution.

However, with the burning c¢f ccal envirvonmental
prcbhblems and issues are ncre multiple because they relate tc
r.cre than cne type of pcllution. They relate to air pcllution,
to water pessibly, to soil pcelluticn. Ccal contains a2 number
of impurities, including sulphur, which are usuzally converted
tc oxides during coal ceombusticen. Some of these oxides are
preduced as solid exides, whereas some, including oxide of
sulphur, are produced as zases.- Thcse produced as sclid
include oxides c¢f silicen, aluminium, scdium, Ircon,
potassium, and caiciur. These substance have the pctential
¢f peclluting both water and scil. Envircnmental issues and
problens asscciated with emission ¢f gasecus oxides from
ccal combustion Are similar to the ¢ne which arise Irom
emission ¢f 2ases assoclated with the burnirng of fusl cil.

Althcoueh the manncr in which the envircomental issues and

3. Due to carbon and supbur chemistries, sulphur content
of crude nils tends t¢ be positively crrrelated Tto the density

¢f crude o0il; high sulphur levels arc penerally associated with
hi.h molecular weipht hvdrocarobcns. On distillaticon, the bulk

of sulphur in crude ¢il tends to remain in the heavier, higher

beiling fracticns; cne of which fuel cil is.

4



prchlens related to problen under investigaticn in this study
mray be technicelly aifected by fu

nature «f the ensuinz polluticn tyne, the manner ¢f the

el typec, and thereby by the
1

relationship may, alse, be Jdetermined by hcew biased the
government requirements are against one type of pollution.

For instance requirements may be meore stringent for water and -

soil related pclluticn than it is fer air related pelluticon.

Thus cverall, contrcl reqguirements and methoed of
ccupliance may differ depending on whether the fuel is fuel ¢il
¢r ceal and on asscciated pellutants. For control on emission of
gasecus like sviphur wxide the differences in methcd of
cempliance may exist bhecause of Jifferences in concentraticn of
the gpases in thes s ack uwases because of Jdifferences
in continuity ¢<f stack
sianificant differences in technelcav an? costs whi
asscciated with compliance. Therefores, the impl
this Aiffecrences tc the praobhlen under investigaticn can he
viewed in terms cof availabiliity <¢f compliance technoeloxy and

ability to 2fferd compliance cost

]

On the hasis ¢f fuel type hased ¢~vis nmentel problenms

0}

en7l issuecs, the questicns which zrisc with regard to burning
c¢f ccal Vs hurninz of ¢il, an? vice-visa, may be Tframed as
fcllows:

1. What are the impurity characteristics of coal?
2. What =zre the sulphur charsciteristics of crude ¢il?

Wwhat are ¢ther impurities which may raise envir nmental

ccncerns Attributable te burning of fuel oil.

3. Civen the refinery confipuraticn and technolopy,
what, cn the basis of material balances, is the
likely distributicr of guiphur by products and
hence what is the

fuel ecil”?

nost likcely sulfur levels in

4. What arce the bizses of the envir-nmental cr pelluticon
centrel rezulaticns with respect tc the types f

~

fuel end nature ¢f the prlluting producte’
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5. What are possible compliance methoeds? What arc the
asscciated technclcopies and cost for cempliance?
What is the availability situatiocn and the ability

to afford costs?

Plant locaticn cr plant site, alsc, has bearing cn envirce-
rental issues and nrcblems a2sscciated with productive
activities of 2 plant. Althcough, there may he a threshcld
level of polluticn which is, perse, dangercus t¢ the envir-nmental
requirements relating tc the levels beycnd the tThreshold may
differ “depending cn plant locatiocn (site). The underlying
factors in the relaticnship hetween plant lccaticn (site) and the
envircnmental issues and precblems, relevant tc this study,
are: pcepulaticn density; vegetation; farming activities; cther
productive activities end the extent of pollution from them;
and the tcpoaraphy of the area where plent is lccated.
Accordingly, the fcllcwing questicns arise in conrnecticn with
plant lecaticn (site) and envirrnmental issues and problers

he addressed in this study:

1. What is (beth humran and animal) populaticon density

in the area ¢f plant location (site)?

2. What is the vegetation of the area «f plant

location (site)?

3. What type of farming activities (agricultural, live-
stocck reising, fishing and forestry) -are 2c0ing on

in the area cf plant lccaticn (site)?

4, What type of industrial activities are going on
in the area and tc what extent are they »nolluting
or have they polluted the arez c¢f plant lccaticn
(site)?

5. What is the topography <f the earea?
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Under ccertain circumstances, in crder te conply with

nolluticn control requirenments, the poliutants may be converted

. “ . . . . 5
tc materials which meay be useful in c¢ther eppnlicrticons; even
141

=

thceuah nurely commercial preducticn ¢f such a product may nct
he viable. Thus the nraduct resulting from coenversicon of

nollutants may be salezhle, cr may be dispcesed of by merketinaz.
In such circumstances the ccnversicn costs and the market
conditions are the basic decisioen ve hles. Thus the decisicn
tc choose marketing 2s an alternative to cther means of
cernpliance dernends; first ¢n the relstionship hetween the casts
asscciated with conversion of pollutant te saleable products, as
well a2s those. costs essocieted with marketing the materials. and
ccsts asgscciated with other methods ¢f conmliance; second on

the relaticnship betwecn thecse cists and the prices fcr the

saleable prceducts: and third Jemand situation.

A nen-market method of cropliance bheccrmes desirable 1f
the nethack from the sales T marketable products is ncuative
=2nrl ite maznitude is gre=ater than that of cost associated with
nen-market method., Thus, 1t 1s more custly to merket than it
is to cumply otherwlse, Furthernore,; the decisi

la
the polluctant te saleabhle prolucts may he sublect to the

narket demand situaticns. It is the denmand cr market requirenments

which, in the first instance, “‘ecermines whether the market cen
nrovide an cutlet for the products The nature of demand is
glsc primary toe the product nrice and hence its relaticnship
with costs and ncthack mentioncd ghove. If the product from
pcllutant (nen-discreticnary proeducts or hyv-products) meets
residurl wmarket demnnd resulting frorm inzlequate supply of

cemmercially preducsd nroducts, then the market price is likely

be determined ¢n the basis of mar;inal costs of the commercially

producer? prcelucts. Thus the producer of the preducts from

poliutants a2are price taksrs within the market. On the hasis

4. Such materials of products nre uvsually crlled nen-—
discreticnary product becausce they are proeluces) as a resvlt of

S
connlyin:g cemnlusory regulations or hy-product becauvse their
preduction depends on preducticn of certein mein product(s)

5. Sulphur cxilc may be cenverted to sulphuric acicd (H.S50.)
which is useful in & numbher ci n”ustr*,l aaplicaticns. «
Alsc, it may ke coenverted to gypsum whi hes sere industrisl

usc, 2s well.
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cf the theory cf ccst allccaticon to ncn-discreticnary products
cr by-products, & price determinedin this manner increzses the
net revenue for pelluticn creating production activities and
thereby reduces the ceost of complying with polliuticn contrcl
resulation requirements. Thereforc, marketing beccmes a nore
desirable methcd of compliance. However, 2ny market situaticon.
which mekes the ccst of dispusal, by seiling the material
producesd by converting pcllutant into marketable praduct, less
than cost asscciated with other dispesal methods weould meake
marketing more desirable. In essence this is a situaticn which
enables ccst absorpticn by the prcducers and/or paying the.
buyers t¢ accept the product (this is equivalent to selliing the
preduct. at ne mere than zerc price) s long as the asscciated
cest is less than cost essociated with cther methods cof
cempliances or, put differently, sc lcng as the magnitude of
the neaztive nethack frcecm sales is not greater than that of

the asscciated cther metheods ¢f ccempliance.

The questicns associated with the foregcing discussicn

_Rre.

1. Can the pcllutants he counverted tc saleable preoducts

2. If so, then at what cost?

3. Whgt gre the costs associated with other ccmpliance
rethods s

4. Should a conversicn of a given pellutant be possilile
what is thc situation c¢f market for the resulting
saleahle product?

5. Shaould market be a2 desirable dispoesal zutlet, hew do

the following compare: prices c¢f saleazble prcducts;
cost of conversion for marketing; cost of cther
methods of dispesal . or ccupliance? What dp the

above inply to the coverall coust of compliance?
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Industrical Structure

Industrial structure refers tc a variety of industrial
characteristics. Here, we will bhe concerned with these aspectS of
industrial structure which affect flexibility <r capability
of industrial adjustment. Plant cwnership (c¢r firm) integraticn
is the c¢ne aspect of industriel structure which hes heen
identified as having considerable potentinl to affect plant

flexibility and industrial adjustment capsbility.

Twe types cf integration exist. The first is vertical
integration. And.the sccond is hcrizontal intez2ration. The
dAifference derives, basicelly, frorn directicn ¢f invelvenent,
of 2 firm cr an operating unit, with respect tc its »rimary
activities. A firm (2 plant cwnership) or an cperating unit
is sald tc he vertically integsrated if it is invelved in
activities which has upstrean and/cor downstrezm linkages. with
its primary activities. In cr~se of upstreanm linkazes, the
invcelvements 2re in the follcwine activities: prociuction,
distribution and marketing of, as well 25 renderin: other
services with respect to, its input facters. In case of
Jewnstrean linkases, the firm cor the plant cwnership, is
invalved in activities related fte: usces, Jdistributicn, ant
rarketing of, and renderirge (ther services with raspect to,

9
&

its primary cutputs c¢r products. On the ¢ther hend, a2 firnm

(a plant cwnership) is said te bhe herizontally integrated if

it diversifies intc activities in the secters of products(cutputs)
which can be classified as substitutes 2nd/cr supnlements t- the

firms primary prcducts cr cutputs.

On a plant besis, & plant which is cwned by an integrated
firm is usurlly ocperated within the framewcrk c¢f the intezrated
setting. Thus the riecision affectin:i the «peratiocns are taken
with the cperaticnal nriunciples and c¢hiectives ol the inte-ratel firm
On the c¢ther hand a plant which is cwred hy ncn-integrated
cwnership (or firm) cperates, nore or less, ¢n an independent
basis. In generel, thcse plants which will he identified as
cendidates for cuel/fuelcil substituticn mry fall withinthe$
It must be acbserve? thet government cwnership or parfticipaticn
meay affect the independence or dependence of & plant or ¢f an
cwnership. Finally, to the extent that scrme cwnershin of the

Kenya bascd plants nay he crganizetions which are invelved in
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activities cutside the ccuntry, integraticn should be considered
with respect te both demestic and internaticnel industrial cr

rarket systens.

B
o

s far as plant flexibility and capebility, c¢f an industri

systen tc adjust-.tc changingg eneruy situaticn, are ccncerned,
h

adjus
integzration has bcth advantages and disadvanteges. The
asdlvantages derive from greater potential to raise capital, which
ray be required tc effect necessary changes. This pctential
is due tc the follecwing: Tirst, those elements c¢f integraticn
which facilitete cocst savings derived from ecconomies of scales
and frcm reduced cost inherent in integraticons, and, secaend,
those elements ¢f integreticn which enable investnment capital
moebilizaetion across different operating units cor plants, and
finally, thcse elements ¢f integraticn, 1like the values of
assets cwned by the integrate? firm which enhance credit
worthiness of the firm. Thus the cost savings can enable
generaticn of capital within the firm and because of tThe easy
mobility, these savings tcgether with other savings, such as
these frorm cgnmulative denreciliaticn allcwances can
he moved to finance activities related to changes required in
erer ta adjust t< chenging energy situaticn. Alsc, integration
is advantageous as far raising capital, which requirec¢ to the
changes, from capital market. On the hand, the disadvantages
derive fron those elements of inteazraticvn which may impede change
required in crder t¢ adjust te chanzing energy situaticn.
Benefiting fren intesrated cperaticns may be the metives
invelverment is commercial activities such as production,
distributiocn, and marketing of energy scurces which is used by
the nlants. A change cover may mean a lose of substantizal

portion ¢f ownershin's commercial ectivity.

In view of the forescing discussion regarding implication

of intezration teo industrial capebility tc adjust tc changing
energy situation, the following guestions will be addressed:

1. What is thc structure of plant ocwnership (gl, And
how do the activities for which .eneruy is used
relate tc cther activities in both domestic and

internaticnal econemies.
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If the a2ctivities and thelir relaticnships implv
integraticn, what in turn and the implicaticn cf
the intezraticn to cost savings and depreciaticn

a2allowance transfer?

If the asset values asscciated with intearation
can he assessed, whet ¢ they inply to the petential

¢f the cwnership to procure capital which may be

g

requiresd to finance chenaes.
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Technolcgy

Some observaticns have been nmade earlier in the text
relating tc scme technological aspect of ccal/fuel oil
substitution. It was cbserved that coal/fuel ¢il substitution
is feasible. Furthermcre, it was ohserved this substituticn
is relatively easy tc effect compeared te substitution which
would invclve either ccal cor fuel o0il and other fuels, excluding
prebably natural and LP gas. Basic to these cbservations are
two inmportant facts. The fact underlying the first observation
is that the technologies of ccal and fuel il utilization are
well prceven, although their states-cf-the art are nct necesgsarily
the final cnes. The fact uniderlyingz the seccnd cbservaticn is
that the differences in technclcpies of utilizaticn of these
twe fuels are small ccmpared to those between techncleaies of
utilizing other fuel and the technolozies of utilizing ccal or
fuel cil. In this context, therefcre, the issue of technclogical

constrains and parameters appears rather trivial or irrelevant.
L 4

Heowever, within the general state cf technolcegical
feasibility of coal/fuel c¢il substituticn, there may exist
technolcgical constrains arising freom relatively wincr
technical differences. Thus, althouzh these differences may
not prevent the substituticn per se¢, they ray create constrzins
which, in the ccntext c¢f the preblem understuly, may have
significant implication to lccal substitution pcotential. The

nature of such c¢cecnstrains depend on a nunber of factors:

(1) The nature cf proeduction preccess fer which the
energy cenerated from the fuel is used.

(2) The cont

(3) The scale of the ppceducticn systenm

(4) The azes

(5) The relationship between engineering anl technical
nan

zeration ¢f the plant system.

of the paower plent and the preducticn plent.

The constrains may be mcere characteristic than general
in nature. Therefore, they sheuld not be generalized. Rather,
they should he evaluated on plant by plant hasis. On plant
basis, the primary questicns which arise relate to the extent

tc which the new replacement should be undertaken, cn cne hand,
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and the appropriate technclecgy, given the state-cof-the art

of ccal utilizaticn, on the other.

Thercefore, the questions which must be addressed in

this ccennection are as follows:

On the basis cf the nature of the producticn process,
which ¢f the follcwing modificaticon would be mcest

desirable?

{(2) Overhaul
(b) Partial overhaul

(c) Retrofit

Or. the basis c¢f the configeraticn of the plant
gystenm, which of ~ the follcwing mcdificaticn would

be most desirable?

(a) Overhaul
(b) Partial overhaul
(c) Retrofit

On the basis c¢f the designated expected plant life,
which of the fcllowing modification would be most

desirable?

(a) Overhaul
(b) Pzrtial overhaul
(c) Retrofit .

On the basis ¢f econcnic life cf the plant, which
medification would be most desirable?

(2) Overhaul

(b) Partial overhaul

(c) Retrofit

5. On plant basis, given the state-of-the art cf ccal fucl

utilization technoclogy, which wculd the most appropriate

technclogy tc be adopted considering the follewing?

(2) The nature of production process
(b) The cunfigeraticn of plant system

(c) The scale of praoducticn
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(a)
(c)

3

3
»O3 I
O

plant age

™

relationship between engineering and technical

rainten-nce requirerents and rescurces available.
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APPENDIX I

(Questionnai
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COAL SUPPLY

I Status c¢f Current Supply Scurces

here has the country obtained ccal?
Jhat has been supply history in terms of
(a) Continuity?

(h) Trend?

(c) Reliability?
What is the status of current ccal supply sources in terms

(a) Prcduction history?

(b) Supply pattern (historical)?

{c) Reserve status and (historical) R/P ratic?

(d)  Rescurce status and historicel resource
dynamics?

(e) Factors which heve been responsible for
resource ccenversicons?

(f) HMine Capacity?

(g) Pclitical and other relaticns which have
bearings con current supnly scurce (i.c.
2ecpolitics and rez2icnal politics)

(h) Expected producticn level

(i) FExpected supply pattern

II. Status of Petentinl Supnly Scurces

Identify the coal mines which although s2re not currently

supplying Kenya with ccal but can supply coal t¢é¢ Kenya.

For each mines determine the following: (Ne. 1)
(a) The quality of coal
(b) Why in the past the mine has nct supplied
Kenya with coal
(c) Ten years producticn history
(d) Ten years supply pattern

(e) Coegl reserve status and ccal resource dynamics

+



- 44 - IDS/WP 404

(f) Factors which have been responsible for rescurce
conversions

(a) Mine capacity

(h) Gec and/or regional politics related factor ‘which

may affect ccal supply pectential

Identify regicns with reserves c¢r depesits which are not
being cxploited, but if exploited can supply Kenya at

competitive costs

For each reserve cr depcsit determine the fellowing:
(a) FEkeserve/rescurce status
(b) Factors which are important in determining supply

rotential with respect tce Kenyan market.
P P y

III. Transportaticn FMode and Econonmics

Describe thé chipping cennecticon between Kenya's Port «f

Morbasa and the sources of the following

(a) Current supply of ccal
(b) Pctential supply of coa2l from the active mines

(¢) Potential supply of coal fror reserves

Describe the transport connection between Mcmbaga and the
plants which are considered candidates for coal/fuel oil

substitution.

(1) Plant 1
Plant 2
(3) Plant 3
(4) Plant 4
¢5) Plant 5
(6) Plant 6
(7) Plant .7
(8) Plant 8
(S Plant 9
(10) Plant 10
(11) Plant 11
(12) Plant 12
(13) Plant 13



1.

(14) Plant
(15)  Plant

e
directly withcout .ioing through Morhasa Port,

"If ccal .can be transported from th
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|~

sources to plant

describe
the transportation connections between plants 1 te 10
and the fclleowinga:
(2) Scurces of current supply of ccal
(b) Scurces of potential supply of ccal from active
mines

(c)

International Coal

of potential supply of coal from reserves

Tradingy Practices

Wnich of the following characterizes the international coel
to

rarkets which

the

the freigh
(c) shippi
conditicns

(e}

are relevant

the supply ¢f ccal to Kenya?

Corpetiticon (explain)

Mcenopoly (explain)

Olizopoly (explain)

future market (explain)

Restrained market via trade barviers:
- Irport duties (exnlain)
- Export duties (explain)

Quota (explain)

Others (specify and explain)

Commodity Agreements tTrading

Bilateral (explain)

Multilateral (explain)

Contract Market (explsin)

freig

1
sht com

iopping cost,

Lease

Longzt

Shcrt

Spot

Minim

ht ratecs for ccal shiprent and identify
(b)

for the fcllowina

ponents, i.e. (a) Port charges,

and (a)

insurance,

cthers

ermy contract
tern contract
market

um capacity
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CRUDE OIL SUPPLY

I. Supply Scurces, 0il Characteristics and Demand
Pattern

1. Identify the supply sources of crude c¢il brouzht tce Kenya

and for each provide the following information

(a) (i) The reserve base
(ii) The rescurce base
(») Prcduction capacity for the past five years
(c) Actual production for the past five years
(4) Production/Resource ratio for past five years
(e) Expected producticn rate for next five years
(f) Past recent gravity trend for the past five
(2) Sulphur characteristics
(h) Gravity characteristics
(i} OCther properties relating te the gquality of
crude ovil and quality of ¢il products

(specity)

II. Marketinn system and Its Characteristics

1. Describe expected crude 0il product demand nattern in

Kenya.

2. Identify the companies which import crude il to Kenya and
for each describe its activities in relationship with cther

companics whose activities are in the fcllowing arcas;

(2) Crude cil production

(b) Crude nil purchasing

(c) Crude c¢il shipment

(d) Crude ¢il refining

(e) Crude 0il product Jdistribution
(£f) Crude 0il marketing

(2) Crude o0il consumption

1. Inder what arrangements are crude o0ll tankers cperated by

the companies which transpoert cr impoert crude oil
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w

(a)
(h)

What are the

sellers and p

01l which com
(a)
()
(c)

Identify spot

its supply an

the following
(a)
(h)
(c)
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Owned by the compenies?

Leased by the companies?

Contracted by the cowrpanies?

Hired cn short ternm by the companies?

ternms ¢i agreenents between preducers or

I =

urchasers or prccurers ¢f the bulk of the crude

es to Kenya?
Longtern agrecenents
Short term agreements

Spect market

rarkets for crude ¢il where Kenya can get

d explain the pcssible supply continuity along

lines;

Stability of the markets

Volume c¢f crude ¢il which goes intc the market

Velume of crude oill impcrted tc Kenya

Describe the functicon ¢f Kenya 01l Corporaticn with respect

4

to; crude oll

purchasing or procurenment, transportation,

refining, rarketing, distribution ans consunption.

ITI. S

Identify the
Which of the
b

Which c¢f t

tate—-of-the-Art of Refincry Technclogy
types of refinery technclcogies in existence
types nared in 8 is being used in Kenya?

following is attributed te alentaticn of the

refinery techneclogy in Kenya

(a)
(b)
(c)
(a)
(e)

What are the

History

Ccst

present

ftppropriateness in terms of crude c¢il quality

Product derand pattern

Other tactors (specify)

1

trends of the woerld refinery technclogies as
shown in Japan, U.S.A. and VWestern Furopeans situation?
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Which one c¢f the follcwing has influenced the ftrends in
No. 4

(a) Time

(b) Cost

(c) Quality c¢f crude c¢il

(d) Product denmans

(e) Fnvironmental requirements

(f) Others - specify

How dces Kenya's present technolcezy and expected trend in
technelogy differ frem these ¢f the rest of the werld i.e.

Japanese, Amcerican and West Furopean?

Which c¢f the follcwing factors explains the difference, if

any ecxists at 21l1?

(a) Time

(n) Cost

(¢) Quality of crude cil

(d) Prcduct demand pattern

(e) Envirenmental requirements

(f) Other factors - specify



1.

16.

11.
12.

13.
14.

15.

FEASIBILITY FACTORS

Investment Ceapital

Identify the plant ownership

Specify which of the following has been the sources of

investment capital for plant

(a) Common stock

(b) Preferred stock

(c) Long term debt

(d) Public finance

(e) Retained earnings

(£) Depreciaticn allowance

Specify the location of first three scurces of

investment capital

(a) Domestic

(o) Foreign

What proportiorn of capital is ceonnected with investment

in the power unit?

Identify the risks which may be attached to the
operation.

Describe tax volicy as it relates to plant depreciaticn.
Specify the age of the plant.

Estimate the amount of depreciaticn ellowance which has
been accurmulated in 1light of the tax policy and plant
age.

Specify other tax requirements or tax breaks which may
affect the savings accruing from opereticn associated
with power plant.

Determine the proportion of the profit which has been
reteined (ratic of retained earning and profit) in the
last five years.

Specify how such retained earnings have been used,
Describe the dividend reinmbursement policy.

Describe the dividend reirmburcement practices.

Tc what extent has the reimbursement of dividend practices
has been consistent with the policies?

If a pattern of inconsistancy has existed, what is the



16.

17.
18.

20G.

21.

23,
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What percentage ¢f the reimbursed dividen? heas been chanellen

hack t¢ the domestic market?

Specify the capital structure.
Given the existing capital structure Jdetermine averaze
welphted capital cost.
What is the capital cost absorpiton potentizl or capability
cf the plant cr ¢f the firm?
Wnat wculd be the capital requirements for substitution?
To what extent would costs affect
(a) Outputb level?
(b) Out-put pricecs?

(¢) Ownership rofit?

@
O
o)
48]
]
D
(@]
t
D
=
'_l
|
[
o
D
mn

Which cf the follcowing chjcecctives can b
cwanership's objective”
(a) Prcfit maximigzation
(b) Dcmestic diversification
(¢) Internaticnal Jdiversification
(d) F®egional eguitable distribution

(e) Naticnal development

How do these reflect and affect their attitude towards ceal/

fuel c¢il substitution?

Industrial Structure

Fcr this plant herc :lesiuvnated plant

ITdentify the ownership

Specify other activities the ownership is invelved in.
Descrihe the nature of each activity.

Specify those activities which a2re =2ntirely hased in Kenva
Specify those activities which are entirely bhased cutside
Kenya stating where they are bascd.

Specify those activities which are based cutside Kenya and
have relaticnship to the rctivities of the plant.

Degcrihe the type of rclationship.

Which o¢of thesce activities and the reletionships which constitute
vertical integration with respect f£e¢ enervy socurces for this
plant?

Which of these activities and relationships constitute

t
horizaental integraticns?
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1C. If the 2ctivities and their reigticnshins gconstitute

ical intecraticn, has there been tgunsfers of

i
the fcllowing, acroess plants?

() Cost savinus accrued frcm integra&icn
(h) Profits
(c¢) Depreciaticn allowances
If such transfers have been done, tc what extent has the

power nlant or pcwer unit benefited:

What has been the barriers or linmitaticns on such transfers?
If there has not been an incident of transter, which cne

of the following was the cause ¢f non-transtfer?
(2) Infeasibility (explain)
(») Necessity (explain)

(¢) Pricrity (explain)

IV Technoloay

For each plant considered nrovide, cr where necessary

describe, the follcwina:

(a2) Production process

(b) Syster configeraticn ¢r structure

(¢) Prcduction scale

(@) Input factor intensity

(e) Plant aze

(f) Plant desianated life

(2) Plant economic life ana relevant deprcciaticn techniques
for the systen and/or for the units.

(h) Engineering and technical maintenance reouivrements

(i) The resources in terms of skill available Tor number (h)

Identify and describe the existing fuel utilization technclozies

On the beasis ¢f the nature of the prcduction process, which

cf the following mcdificaticons would be most desirable?



(a)
(b)
(c)

On the basis of thc configeraticn of

plant system, which of the following

52 -

Overhaul

Partial coverhaul

Retrofit

be most desirable?

(2)
(b)
(c¢)

On the basis of the designated plant

fellowing medification would be mest

(a)
(b)
(c)

Overhaul
Partial cverhaul
Retrcfit

Overhaul
Partizl overhaul
Retrofit
On the basis of eccnomic life of the

cation would e mest desirahle?

(a)
(b)
(c)

On plant basis,

utilization techncolopy,

Overhaul
Partial overhaul
Retrcfit

IDS/WP 404

the plants or the

modifications weuld

life, which of the

desirable?

nlant, which modifl-

given the stat-cf-the-art ¢f coal fuel

which would bHe the most appropriate

technology te be adopted considering the following?

(a)
(b)
(c)
(d)
(e)

The naturc cf production

PToCess

The configeration of plant system

The sceale of production

The plant fue

The relaticnship betwecn

raintenance requirements

and

enzineering and technicail

resocurces available.
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Envircnment

1. Identify pclicies, regulations and legislaticns on
environmental qguality contrel.

2. 1If there are indications thet the 2bove may change in the
future:

(2) Specify the indicaticn
(b) Specify the direction and the degree or the cxtent of
changes which are likely to occur

3. Identify the Covernment Ministries, Departments and Apencies
which enforce theedvircamental guality control related laws.

4., Describe the pcwers aiven to these respsctive Government.
Ministries, Departments and fAgencies with respect to the
enforcement.

5. BSpecify the expertise establishment in, an?d the financizl
resources c¢f, these Government wingcs which are relevant

to enforcenment responsibilities.

6. Describe the impurity characteristic of coal used in Kenya
which are relevant to the envircnmental gquality.

7. Describe the impurity characteristics c¢f fuel oil which are
relevant to the envircnmental quality.

8. Given the refinery configeraticn and technology, on the
basis of materiazl balances, specify the iikely sulphur
distributicon in the crude oil -preoduct.

8. Specify the differences between the regulaticns which affect
pollution from burning fuel ¢il and regulatiocons which affect
pcllution freomw burning ccal.

1C.Describe the kinds of biascs these difference may create with

respect to use c¢f these fuels.

11.Identify the possible compliance methods for each law or
regulations.
12.5pecify dAifferences in tTechnolozies asscociate? with the respcct
corpliance methods.
13.%What is the availability and ccst situetion of these techno-
logies™
14, For each plant specify the following:
(a) The current pepulation density and population trends
in the areca c¢f the piant location.
(h) The type of vepctation of the location.

(¢) Kinds of farmina activities (asriculture, livestock
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raising, fishing and forestry) are zoing cn in the

area of the plant lccaticon.

(a) Other industrial activities going c¢n in the area.

(e) The nature cof envirvcnnenteal inmpacts from the above
activities.

(f) Topography ¢f the aresz in relaticnship with
favourability to import cr export environmental

irpacts.

15. What szleable materials can the pcllutant be converted to.
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