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COAL SUPPLY SITUATIC.J: AVAILABILTTY FOR
SUBSTITUTION IN THE KENYAN ECuuwil

Dr. Benjamin A. QOkech

This paper analyses the coal/supply situation as it pertains
to the availability for coal/fuel oil substitution in Kenya. Two
developments are envisaged as possible precipitants of coal/fuel
0il substitution. The first development is the changing quality of
the bulk of crude oil on which Kenya depends. The second is the
increasing demand for superior products which is expected to evolve,
both in absolute and relative terms, as the economy grows.

The potential for these developments to affect the fuel oil
supply is high. If the effect is negative, the issue of substitution
becomes necessarily a vital policy consideration. Coal is, by and
large, seen as an immediate option. Accordingly at all levels of
policy consideration, the availability of cocal as a substitute must
be conceived, at least, as probable.

The paper underscores two basic supply conditions. The first
is the mineral nature of coal commodity. And, the second is the
dependence on imported coal which theoretically c¢-~n be produced from
any outside source. It has been, therefore, necessary to establish
the basic mineral supply concepts and approach the Kenyan coal
availability from . global supply framework.

With these as the background, the paper analyses the world
supply situation and from this extrapolates to put the Kenyan supply
situation into relevant perspectives. In this task the fuel oil and
coal consumptions in Kenya are reviewed and analysed in order to
identify cnergy gaps and coal consumption potentials. The conclusion
is that, by and large, availability potentials is high to a degree
where Kenya would be capable of diversifying the .supply source not
only to meet her coal requirements but also to ensure a reasonable
degree of supply sccurity.
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INTRODUCT ION

Backgzround

Aalthuuh the issue of coal fuel oil substitution has not
been a major policy ccensideration in the past, besides energy
diversification strategies, twe major developments, one relating
quality of crude oil and another to demand pattern of crude oil
fuel products, are likely to precipitate substitution or supplementa-
tion of fuel oil. Relating to quality is deterioration of the
quality of crude o1l on which Kenya is likely to depend in the
future. Relating to demand is the growth in the demand for superior
crude oil products which is expected to evolve both in absolute and
relative terms as the Kenyan Economy develops. The basis for these
developments and their implications to the issue of substitution are

discussed below.

Trend in Crude 0il Quality

In recent years, global crude oil quality has been exhibiting
trends towards higher pravity; this is an indication of deterioration
in quality of crude o©il. It is mainly a result of relatively fast
depletion of high quality cruck oil. In turn it is a result of the
past practices and policies which placed high priorities in exploitation
of the high quality resources subjecting them to an over all earlier
depletion. Other related factors were eccnomic and stringent environ-
mental requirements. These were unfavourable to the exploitation of

low quality crude oil,

The implication of the above is that at present lower quality
crude oil resources are relatively abyndant. However, the persistent
growth in demand for crude oil products and improvements in the state-
of-the- art-of-oil refinery technoloygies which make it possible to
increase production of high quality petroleum product from relatively
low quality crude fieldstock and also make it possible to minimize

envirommental impacts from refining activities have favoured exploitation
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And curve II cpplies to a process at 1050°F. The figure: shows an
inverse linear relationship between gravity, aPI, and fuel cil yield
for both temperature conditions. However, it further demunstrates that
the yield cf fuel oil can be significantly reduced as the temperature

condition changes upwards.

Put in proper perspectives, the implication is that change in
quality of crude oil which Kenya depends on is likely to subject Kenya
to crude oil with high yield of fuel oil. This in other words implies
low yields for premium petroleum products. However, in changing the
temperature conditions the production of fuel oil can be reduced to
improve the yield of premium products. The two are however, mutually
exclusive in that to increase throughput of premium product, production

of fuel o0il must go down.

Kenya Crude 0il Product Demand and Economic Growth

On the demand side, the conventional hypothesis on the rela-
tionship between energy demand and development of an economy stipulates
a positive correlation between the two. The functional form of the
relationship however, depends on the stage of the economy's development.
However, the relationship is cummonly linear for developing economies.,
Furthermcre, the hypothesis stipulates that in case of petroleum fuels
in developin,; eccnomies in general, the demands for premium products,
such as motor spirit; aviation spirit; jet turbo fuel; and diesel,
tend to grow at faster rates. This is mainly due to twe major reasons.
The first is the lack of close substitute for these fuels. The second
is that the sectors which depends on these fuels tend tu pgrow faster

than other sectors in early stages of development.

The Kenyan situation tends to cxhibit the characteristics
similar to those stipulated by this hypothesis. This author has
demonstrated a strong positive linear relationship between commercial
energy consumption and GDP in Kenyaa. The strength of the relationship

was demonstrated buth by a chart and through a statistical analysis.
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The statistical analysis showed an R~ of about 90 percent and a
coefficient of GDP which is significant at 5 percent level.

For petroleum fuel products, Senga et al also showed a positive
linear relaticnship between the fuel ccnsumption and GDP, for nearly

all the premium pruducts, with significantly high elasticities and
2



-6 - IDS/DP 289

Summarz

The possibility fer the feregoing situations to make fuel

oil adequacy relevant policy cencern is high. Kenya is likely to increasingly
depend on how quality crude oil, on the one hand, and is likely to
experience an increasing demand for petroleum product fuel as its

economy grows. To meet the growing demand for high :quality petreluem
products, the products® output must be expanded accordingly. Achieving

this fwom the low quality crude oil in put will happen only at the

expense of production of fuel oil. On the other hand energy demand in

those sectors which use fuel eil as their source of energy is likely

to grow . » along with economic growth. However, even under a none

growth scenario, these sectors are likely to require alternative sources

of energy due to effects on supply ef fuel oil bv increased oproduction
of premium petrolcum products. In event of the above the issue of

substitution becomes necessarily a vital policy element. Coal is by
and large seen as the immediate eption. Accordingly at all levels of
policy consideration the availability of coal as a substitute must be
conceived, at least, as probable. We shall explore conditions under-
lying coal availability for the substitution in Kenya in this text.
The paper focusses primarily on the supply situations as they relate
to conditions relevant to availability of coal upto the Port of Mombasa
or upto an entry point in the Kenyan borders. In other words we
explore external supply factors having in mind that all coal supply to
Kenya is expaerted: situation which is not expected to change in the

near future,
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Kenya Energy System; Options and

Substitution Possibilities

Table 1 shows the Kenyan energy supply and demand structures.

Supply and demand conditions as well as producticn and use technolo-
gies are the fundamental factors for energy option and interfuel
substitution possibilities. Supply conditions and production tech-
nologies determine energy availability by quantity, quality and type.
Demand creates the market and establishes the pattern of eneryy
consumption, use technologies determine both the pattern of use and
the flexibility in utilization of available energy types. All these
factors must be mutually favourable for interfuel substitution to be

possible in an economy.

As the table shows, on the supply side, the Kenyan economy
depends on seven sources of energy. Howeverg one source, crude oil,
is not used directly as a source of energy.. It is refined into several
products, most of which are used as direct sources of energy. In
Kenya, crude oil is imported and refined in Mombasa into several
products; nine of which are used as sources of energies for different
applicationse. Fuel cil is one such crude o0il fuel product

overall, crude oil should be seen as a broader energy source.

Considering the whole Kenyan econumy, woodfuel is the leading
energy source. It supplies about 80 percent of the domestic energy
requirements. Crude oil ranks second, followed by hydroelectricity,
coal and geothermal. The extents of the roles played by wind, solar
and other biomass related energies have not so far been systematically

documented. However, relatively, their utilizations are still limited.
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The processes which support the Kenyan energy supply system
are also shown in the table. Categorized as supply mechanisms, they are
part of identification, extraction and transfer processes which are
undertaken to energy sources for different uses in the Kenyan
economy. To a greater degree, these ‘processes are energy sources
specific, implying that different modes and technologies depending on
energy types are used in order to avail energies for consumption in

this economy.

On the demand side the table show end users and annual
consumption by energy type. Constituting the energy demand structure
in Kenya are: 1) Industrial Sector; 2) Transport Sector, 3) Commercial
Sector; 4) Residential Sector; 5) Public Sector; 6) and Secondary
electric sector. Residential sector is the largest consumer of energy.
It consumes about 7 million tonnes of oil equivalent (toe), which is
supplied predominantly by woodfuel. The end use energy forms are
varied but not necessarily energy source specific. They are: heat,
light, sound and miechanical power. However, the end use technologies,
significantly vary; thereby as discussed later in this text, influencing

the possibilities and the extent of interfuel substitution in the economy.

bDuality of the Kenyan Eccnomy and Energy Use

Dualism of the developing economies sometimes makes it necessary
that, in order to avoid distortions and generalizations, macro economic
related analyses be based on a dualism modei. The model presumes a
division of a developing ecoromy into two: modern and traditional

(nonmodern) sectors.

Of necessity the dual characteristic greatly influences the
patterns of energy use, and actual significance of energy types and the
flexibilities in energy uses. It is a major factor underlying the
relationship between demand situation and intcerfuel substitution

possibilities,.
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The modern sector is characterized uy high productivity,
commercialism, modern technologies high energy dependence, high
efficiency of energy use, and dependence on premium energy sources,
among others. Consequently, use of woodfuel in the Kenyan economy is
still confined primarily to the traditional sector. The modern
sector is the major consumer of other types of energy. The consumption
proportions for these fuels if the modern sector is considered
separately changes considerably. Crude oil now leads as the propor-
tion of its coutribution to sectoral cnergy requirements increases

to 74 percent, the traditional sector is excluded.

As implied earlier each fuel product from crude oil can be
considered as an energy source in its right: Thus considering them
individually along with other sources of energy modern sector,
diesel fuel ranks first; followed by fuel oil and hydroelectricity,
in that order. The first contributes, about 21 percent, the second,
about 20 percent and third about 19 percent. Thus, the two products of
crude oil and hydroelectricity contribute abcout 60 percent of the
Kenyan modern sector's energy requirements. Also, if the contribution
of the crude oil is analysed in terms of the contribution of its products,
hydroelectricity becomes a third contributor to the modern sector's

energy requirements.

Energy Substitution Possibilities and Coal/Fuel 0il Dichotomy

in Kenya.

In theorv many- variatiés™ of ‘interfuel substitutiop possibilities-
exist. Similarly, the extent of the substitution is not restrainable.
Energy is required primarily to provide end use energy forms: light,
sound, heat, and mechanical energies. In theory any energy source: is

convertable into these forms.
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But, as already been indicated earlier in this text, in
practice interfuel substitution possibilities as well as the extent
of such substitutionz are technically determined by: 1) energy
supply situation; 2} energy demand situation, and 3) end use tech-
nologies. Thus in the absence of any strong deliberate znergy source
diversification strategy or other policy interventions, these factors
primarily account for energy source diversity which may characterize
an energy system in an economy. Their implications and significances

differ with the phase of energy flow in system.

The major implication of technology, and the end use, w.to
substitution possibilities derives from the fact that technology
makes an end use energy specific. It restrains the extent of substitu-
tion and limits substitution possibilities even where energy supply
and demand conditions may be conducive to broad interfuel substitution

options.

It is this implication of the end use technology which
limits our option to coal for: the substitutior ~f fuel oil in the
Kenyan modern sector. From energy supply situation stand point,
hydroelectricity would appear well ahead of coal. Hydropower, which
is the source of this enerpy, has a national base with high potential
sites suitable for connections to the lational Grid System for
transmission and utilization in different parts in the economy.
Furthermore micro hydropower sites with high energy potentials for
small local industrial activities do exist in Kenya. Other qualities
which may position hydropower as a superior option in an economy like

R
that of Kenya have been sufficiently discussed by this author elsewhere

But, the techrolopgies for the processes where fuel oil is
currently used as the source of energy would make hydroelectricity an
ineffi cient energy source. For instance some of the processes are
supported by aerodynamics, thermodynamics as well as physical states
which can be rovided cnly by air and gases involved in and evolved

from combus“ion of fuel oil. Thus heat transfer would require dynamics
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of fuel gases and chemical reaction may require a suspending media
offered by air and other gases in the combustion reactors, as well as,
a state of equilibrium created by the presence of such media. On the
other hand the amount of heat, or the level of temperature, required

by end use may not be high encugh to warrant use of hydroelectricity.

In summary, although supply situation, cost relationships
and the Kenyan national policy may favour use of hydroelectricity,
and not the foreign based coal, for fuel oil substitution, technoloc-
gies of end uses do not favour this type of interfuel substitution,

This leaves us with coal/fuecl oil substitution as the only viable option.

Kenya Coal/Fuel 0il Substitution, Policy Implications and Analytical

Framework.

In the view of the developments already identified as the
possible precipitants of coal/fuel oil substitution in the Kenyan

economy, the substitution should be, necessarily, an important
energy policy consideration. The importance c¢f this substitution as

an energy policy issue derives, also from its capability as an energy

conservation and diversification strategy.

. Hlowever, in substitution, supply situation of the substitute
becomes a fundamental consideration. Particularly at a policy con-
sideration level, the availability of the substitute must be conceived,

at least, as “pprobable. This section, therefore, ccvers a very significant

issue regardiny the coal/fuel oil substitution in Kenya.

Kenya coal supply situation is characterized by two major
basic conditions the first is greatly linked to in-situ status of mineral
commodities. The second is that Kenya having nc known coal deposit,
depends on the international market as the supply source. Of necessity,
thercfore, a framework of a complete analysis of coal availability for

substitution in Kenya must be based on these basic conditiens.
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The rirs. condition requires that concepts of resources and
Descerves b£e wall understood. Turthermore, the status of rescurces and
reserves, the relationshins between resources and reserves as well as
as the relaticnships batueen reserve and production be adequately
established. The second condition requircs that (a) the above tasks
be accomplished on a glebal basis and (b) the international market
be sufficiently analysed to identify the factors pertinent to coal
supply situation so as to eventually know how these factors interplay
te »e’2te to the Kzayan cozl availability conditions. Beyond resource/
reserve situaticn these feactors include- production capacities of
cval produczing nations; their export capabilities; the international
freizht indusiry behaviour and characteristics, alternative uses of
~cal;end  Internatiensl coal trading pattern and import/export

preferences.

ORGANIZATICHN

Tirsc, lu audition to the foregoirg text, this section
explores - h2 concentual aspects of rescurces, reserves and supply and
presents coal supply system model. Tha model identified linking
factors and cxamined the types of dynamics which affect the status of,
and the relationships bctueen, resources, reserves and coal supply.
Second, gl.obel status of wesources and rescrves has been analysed.

At this stage, the quantity of reserves and resources; their distri-
vution by country; the reserve/resource relationship as well as =
recexve/prodection relationship, by country, in terms of ratios,

have been demonstrated. Eventually their implications to supply

situation are discussed.

Next, an analycis of the international coal market identified
key sudply parameters: (a) export capacity: (b) internaticnal freight
-ndustry characceristics and behaviour; and (c) alternative uses of

zeal; trading patterns and import/export preferences.
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Their implications are concurrently discussed. This
section is followed by an overall summery of supply implications and
extrapolation of identified basis conditions to interpret the
implications on pctential coal availability to the Kenyan market. The
Kenyan supply picture is, further handled by louking at the situaticns
prevailing at the actual coal sources. Although Tanzania is not one
of the current suppliers, it is treated under this section for a

number of special reasons which are articulated in the text.

The final part reviews the consumption of coal and fuel oil
in Kenya and estimates the potential and minimum expected requirements
on the basis of scenario which eliminates use of fuel o0il by assuming

complete substitution.

CONCEPTS OF RESOURCES AND RESERVES #RD COAL SUPPLY MODEL

As implied earlier in the text it is underscored here that
any meaningful analysis of a mineral commodity supply situation must
start by establishing the concepts of resources and reserves. These
two concepts should be understood because they describe fundamental
componcents of mineral commodity supply systems. It is further necessary
to understand the rclationships within the supply system of which
these components are part. Therefore this sub-section reviews these
concepts and presents a conceptual coal supply model which shows:
the relationships betwecen resource, reserves, and supply as well
as the elements whose dynamics underly the relationships and conversion

processes.

Although the terms resourccs and reserves in relation to
mineral commodity endowments are frequently used interchangeably,
technically, they are different in meoning. Consequently, the aspects
of the supply system they describe are not only different but alsc

have differcnt implications to mineral commodity supply situations.
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Rescurces are mineral in-situ deposits which are to some
extent known tc exist or sometimes can be inferred to exist but cannot
be explcited beneficially Jdue to inhibitions by socio-economic, tech-
nclogical and institutional conditions as well as due to the state of
knowledge. At least cne of these sets of conditions must change
favourably in order to make the resource deposit subject to beneficial
exploitations. This results in a change in the position of the deposit

as potential supply source. The change converts a resource to a reserve.

Reserves are thus those deposits which have been sufficiently
identified, and are known to the extent that they can be beneficially
exploited, using the existing technology and under the prevailing
socio-economic conditions and within a feasible institutional frame-
work. Reserves can, further, be divided into two sub-categories.

The first consists of the deposit which are known to exist but have

not been developed because of lack of infrastructures and facilities
necessary for thcir exploitation. The second consists of the deposits
which are being exploited end hence have been developed through
constructing infrastructures and facilities necessary for their
exploitation. They are associated with operating mines. For themn
production is the only major process required for conversion to operative

supply sources.

Figure 2 shows the mineral supply model integrating resources,
reserves and supply and those elements whose dynamics can transform a
deposit from rescurces to reserves and to actual supply. The positions
of deposits are reversable through reverse dynamics and relatively slow

forward dynamics or a stagnation.

From the foregoing text and the figjure referred to, the
hierachies within a mineral supply system can be set. The reserves
associated with operating mines are the immediate source of supply.
The requirements for transformation to actuul supply are basically

operational in nature. They are: production; shipment; and trade.
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The infrastructures and facilities requires to support these operations
arc assumed to be existing. The next immediate supply sources are
those reserves which are yet to be developed through constructing mines,
infrastructure and facilities which .are necessary for exploitation.

The resources occupy the last positicn.

STATUS OF COAL RESOURCES AND RESERVES

It was observed earlier that Kenya, having no known coal
deposit, depends on the international sources. On the basis of
convential economic theory pertaining to international trade, any
country which has coal resources and reserves has a comparative
advantage over Kenya with respect to coal production. In other words,
any country with coal deposit is a potential exporter of coal to
Kenya. All the world resources and reserves are thus potential supply
bases for coal required by Kenya for Coal/fuel oil substitution.
Therefore, the analysis of the status of global coal rescurces and
reserves provides a bettom-line framework for a logical interpretation

of the Kenyan supply situation.

The characteristics of the status of primary concern here
are: (1) quantity; (2) global distribution, and (3) resource - reserve

rclationship. These characteristics are presented in Table 2.

Quantity and Global Distribution

Table 2 shows thdat the world resources stand at about
10.75)(10E million tons of coal equivalent {mtce). The reserves are about
0.7 X lOb mtce. The table further shows the distribution of the
world resources, At the continental level the deposits are fairly
widespread as each .continent has a substantial proportion. However,
on country basis, coal resources are more or less concentrated in the
Soviet Union and the United States. Soviet Union has about 24 percent.
In other words, about A0 per cent of the world coal resources is

located in only two countries. Although this proportion suggests a
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considerably high concentration in ownership and control of world
coal resources, the remaining proportion is considerably wide

spead. It is shared by a large numbe» of countries. Precisely,
resources outside the USSR and USA arc shared by more than ten
countries with the People's Republic of China, Poland, Australia,
Canada and the United Kingdom, each having sizeable share. Thus, in
general even on the basis of distribution by country the world coal

resources are considerably widely distributed.

For reserves, the deposits arc widely distributed both on
continental basis and by country. By country distributiocn,
the United States leads by having 17 per cent. It is followed by the
People's Republic of China which owns 15 per cent. The remaining

countries own significant proportions, ranging from 1 to 9 per cent.

Thus overall, the reserves are more widely distributed than resources.

Implications of Global Distribution to Supply

Distribution of this type has two majcrs implications to
world coal supply situation. ‘The first is that it ensures regional
availability of coal and also facilitates regional self-sufficiency.
Coal is likely to be available on regional basis thus reducing
chances of world wide regional imbalances. The second implication
partains to the effect on the inter-regional or international trades
in situations where such trades are necessitated by either regional
imbalances or export/import preferences. The relatively low concen-
tration of resource/reserve ownership and control which are -inherent in
this kind of distribution is not conducive to monopolistic or oligopo
listic practices which might subject the international coal market to
cartel. In other words, the distribution would subject the world
market to a reasonable level of healthy competitions thereby enabling
coal from different sources to reach any given market so long as
costs and shipment related factors allow. Export market diversification
strategy, which is discussed later in this text, would therefore be
based purely on the motives to reduce market risks other than to

exercise monopcly powers in the international coal market.
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Resource/Reserve Relationships

The relationships between resources and reserves are also
shown in Table 2. These are shown by country and also for the world,
as a whole, as reserve/resource ratios. In cvssence these ratios are
comparison bases indicative of relative aboundance of two categories
of coal endowment, those which are exploitable under the existing
socioeconomic conditions; the prevailing institutional arrangements;
and the present state of knowledge and technological conditions and
those which cannot be exploited until, at least, the state of one of

the above favourably changes.

Except for the Republic of South Africa, Poland and Botswana,
the ratios are low. The overall ratio for the world is aboutO.06.
The low ratios which characterize the reserve/resource relationships
suggest that only a small portion of the world coal endowment is
exploitable under the existing conditions. There are, however, some
significantly high ratics. They apply to countries, where, in comparison
with most of the industrialized wo. 1d, tlie extents of exploration of
coal have been limited. In other words, the high ratios tend to
reflect limited knowledge on the resource situation: a situation which
is a common characteristic of the states of the knowledge on mineral
resources in regions where only limited exploration activities have s

been undertakcn.

Implicaticns of the Relationships to Supply

Overall the low ratios observed above have favourable
implications to coal supply situation. They suggest good prospects for
coal availability, particularly in the long cun. Put differently,
coal deposits are far from being depleted as the bulk of them are
still falling under supply base category which, with favcurable changes,

can be converted to actual sources of supply.
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WORLD PRODUCTICN OF COAL

Table 3 shows world production of coal and also the distribu-
tion by country. Distribution of the world coal production is similar
to that of the world resources. . Itese countries with biggest resources
are also the largest coal producers. The United States tops in coal
production, producing about 25 per cent of world production. The
second is the Soviet Union, producing 23 per cent. The third is the
People's Republic of China, producing about 21 per cent. Although the
three countries control more than 65 per cent of world coal production
the remaining 35 per cent is widely spread among several countries,
with even developing countries of Africa producing significant
proportions. The implications of global distribution of coal produc-

tion is similar to those of distribution of resources and reserves.

RESERVE/PRODUCTRON RELATIONSHIP

The strength of reserve production relationship as a mineral
commodity supply pameter derives, first, from the depleting nature of
mineral endownment and, second, from long lag time which characterizes
the exploration and pre-production (or reserve aevelopment) phases of
the mineral industry. With some assumption of level or rates of
production, the relationship between production and reserves serves
as an indicator usable for evaluation of mineral supply adequacy.

In particular reserve/production ratio or its reciprocal can be used

as the indicator. The ratios for coal reserve-production relationships
are shown by country as well as for the world in Table 4. 1In fact
these figures can be interpreted as factors by which the reserves are
greater than the current production. As such, their reciprocals give
the proportions of the reserves which are being extracted to mect coal
supply requirements. In effect these ratios show the relationship
under static or initial scenario between the status of reserves and
the levels of production. Overall the implication of the table is that
for most countries the rescerves are several times greater than the
current production. The smallest ratio, 1s that for Soviet Union,
which is 112. The largest is for Botswana which is 99,410. However,

for the world the ratio is about 300.
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Implications of Reserve/Production Rclationship to Supply

The implication is that on the basis of current production
levels and amount of coal reserves, the reserves are capable of sus-
taining production for foreseeable future. These ratios can be inter-
preted to mean the number of years for which such sustenance would
last. Thus considering the Soviet Union situation as the indicator
of the snortest period, the implication is that the shortest time
a national rescrve would sustain production is about one hundred years.
On a global basis, however, on the average, the current world produc-

ticn would be sustained for about threc hundred years.

COAL EXPORT POTENTIAL

Thos. countries which do not have adequate domestic coal
supply to adequately meet their requirements must import coal from
those countries with coal surpluses. Thus, coal surpluses must be
available to the world market in sufficient amount to meet the world’s
imports requirements. One of the major factors which determine the
availability of coal for this purpose is cxport capability of the
producing country. Underlying this factor are the producer's produc-
tion capability, on the one hand, and domestic supply-demand balances
on the other. However, the capability, of each country, to provide the

surpluses for export market is measurcd by export potential.

A studyg has analysed, estimated znd projected export
potentials, for the producing countries, uptoc the year 2000. According
to the study, the largest exporters are likely to be the United States
and Australia. Each ccuntry is expected to be capable of exporting
above 100 mtce per year. The second largest exporters are likely to
be the Republic of South Africa; Poland, and Soviet Union. Each of
them is expected to be capable of exporting more than to 50 mtce.

The remaindcr are expected to be capzble of cxporting between 20 and
50 mtcelo. These projections are expected to meet the world coal

import reguirements. Thus on the basis of this study coal export
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capability of the products is expected to meet world import

requirements.

INTERNATIONAL FREIGHT INDUSTRY

The importance of characteristic and behaviour of transport
sector on a commcdity supply situation cannot be over emphasised.
The nature of transport sector determines whetier a given consumer
can get his supply from a chosen supply source. or producer, the
nature of international freight industry is, therefore, an important
factor. The major clements here are: (a) mode of shipment;

(b) capacity availability; (3) freight rate behaviour.

SHIPMENT MODE

Un the basis of mode of shipment, the international freight
industry can be categorized into two major scctors. The first is a
"specialized sector'". It is dependent on highly specialized facilities
and infrastructurcvs. The . commodities - it handles are predominantly
liquids, the major ones being: liquified natural gas (LNG); liquid
sulphur; and petroleum fuwels. A number of characteristics. and
behaviour of interest to international commodity flow, are inherent
in this scctors. Vessel capital and operating costs are relatively
hign. Capacity supply is usually based on prior requests. The
majority of the existing facilities are usually owned, or alternatively
leased, by the commodity sellers. The sector is therefore, captive
and consequently less competitive. These elements render the shipment
modes, in this sector, relatively inflexible in terms of both
commodities or goods and international routes to be served. Because
of the inflexibility and effect of economies cf scale on transport
cost to be cost effective, the markets served must be sufficiently

large to c¢nable full cepacity utilization.
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The second sectcr handles coal shipment. It is con-
siderably differcnt from the one discussed above. It is "a general
sector’., It depends on multipurpose facilities and infrastructures
handling dry matcrials the bulk of which are coal iron ore, grains,
bauxite and phosphate rocks. The shipment mode here is flexible
with respect to both the commodities and the served routes. Even
small markets can be served at sustainable costs. Furthermore, to the
extent that the carriers are multi-purpose, the cost sharing is
feasible thereby making unit costs relatively low on a commodity basis.
Consequently, the transport costs are, less sensitive to market
sizes as the full capacities can be utilized on shipment of different
commodities. The major inherent characteristics and behaviocur are.
healthy competition, more ready capacity availability; non-captive

ownership, and short term leasing arrangements.

Capacity Availability

As stited earlier ccal shipment 1s performed by a sector
which also serves other commodities. The capacity availability in
light of multipurpose nature of this sector is therefore a basic
factor for coal supply situation. Adequate capacity must be available
on a continuing basis to handle ancreasing volume of commodities.

In the past the dry bulk capacity had adequately supported inter-
national coal trade. For the future, the expected situation is

based on the perspectives developed from estimates and projections
of a world coal studyll. The estimates considered a number of
factors crucial te availability including: total increases in demand
for all relevant commodities; the lives of the vessels, and rates of
scrapping and losses. The conclusion of this study was that, for a
foreseeable future, ary cargo vessel capacity will be adequate to
support total increased volume of international trade dry bulk
commodities, including coal. Thus the ship capacity is not seen as

an adverse factor four international coal supply situation.
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Freight Rates

Freights rates are essentially transport charges. They
greatly determine coal supply costs. Thus in turn they greatly
influence port c.i.f. prices of coal. The major determinants of
levels and behaviour of freight rates are:. (1) length of trade
routes; (2) econcnies of scale, (3) ship capacity supply/demand

situation.

Table 5 shows freight rates, and distances for selected
coal trading routes. In general the freight rates increases with
route distances. However, the relationships are not necessarily
proportional. The US (East Cost) Pakistan rcute is the longest,
among the routes shown. The freight rate for this route is
also the highest. But, there are few significant deviations from
this generalization. For instance, the Scuth Lastern goast-Kenya
route is among the shortest. But freight rate for the route is
among the highest. Another exception of a smaller crder can be seen
in comparing the situation for cases of Australian-Indian and Scuth
African-Italian routes. The distance of the first route is about
5,000 nautical miles and for the second route the distance is 6,500
nautical miles; the second route being about 1,500 nautical miles longer
than the first. However, at US $14.0, the freight rate for the first
route is significantly higher than that for the second route which
stands at about US $10.3. The unproportional relationship between
distance and freight rates and exceptional cases in which lower freight
rates are associated with longer distance are usually due to discounts

and to other factors which may be in effect independently.

A second factor which affects the freight rates of the
ocean-going shipments is the ship size. Due to economics of scale,
utilization of the big vessels results in low unit shipment costs.
On the other hand, utilization of small vesscls result in relatively

high unit shipment costs.
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The effects of the ships size on freight costs have been
studied for scme selected routes. Such a specife study _was
performed for three diffewent ship capacities and for three different
routele. The capacities were 150,000 DWT; 115,000 DWT; and 75,000 DWT.
The three routes originated from South Africa, Canada and Australia and
ended in Western Europe. For each rcute the capacities wepe reduced
from 150,000 DWT to 115,000 and then to 75,000 DWT. For the South
Africa-Western European route, the rates increased by 15.8 and 20.5
per cent as the capacities reduced from 150,000 DWT to 115,000 DWT
and from 115,000 DWT to 75,000 DWT, respectively. For Canada-West
LCuropean routes the rates increased by 9.4 and 6.0 per cent for
similar respective capacity reductions. Finally, for the Australian-
West Luropean route the rates increased by 7.9 and 18.1 per cent for

similar reductions.

A final factor which affects freight rates is shipment
capacity supply demand relaticnship. Two recent experiences demonstrate
efferts nf thie fartor The firat ane ~renrvrad alang Tanpan/Anatralia
route in 198113. Aleong this route, the normal freicht rate was about
US $5.0 per ton nf eocal. However, in late 1984, the freight jumped
upto US $20.0 per ton due to high ship space demand. Later the rate
declined to US $17.0 and then {inally to US $ 12.75 as the capacity
beecame more available. In the beginning of 1985, the rates eventually

settled at the normal level as supply and demand became close to an

equilibrium. The secound, experience which was relatively modereate,

occurred 2lon., North America (East Coast) - Western Europe route in
1y . . .

19867 ', AS 3 result of depressed capacity demand which prevailed

during the most part of the first half of the year, the rates declined
to about US $ 3.50 per ton. This rate increased to about US $ 5 and

then finally tc zbout US $ 6 per ton as demand increased.

Frequently, this faetor is the major cause of the short-
term freight variations. The freight rate increase with demand
and the increase can be very significant depending on the capacity

supply-demand gap for a given route.
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umriary and Impkicati
S y and Impkications

The implications of the International Freight Industry to
coal supply situation have been discussed under three majcr elements
of the market: mode of shipment; capacity availability; and freight
rate behaviour. The sector of the industry which handles the coal
has 2 number of characteristics with relatively favourable implications
to supply situation of coal, particularly in compariscn to the
implications of characteristics, of 2 counter-part sector, to the
supply situation of those commodities it handles. In particular with
respect to mcdervof shipment, flexibilaty inherent in the sector
has =zfavourable cost implications to ' small markets as well as to
remote markets. Capacity availability is not seen as a problem to
supply situation., Whereas with freight bLcehaviour, though determined
by a number of factors, the nature of the market keeps the levels
of freight rates competitive and moderatce wath significant fluctuation
being caused only by short-term capacity supply/demand gaps.

]
-
ALTERNATIVE USES

The nature of the uses of coal is also an important supply
consideration particularly in so far as it determines the extent of
competition among the uses and therefore the availabilities for these
uses. #ajor uses of coal can be broadly classified into two. First,
ccal is used for generation of thermal energy. Second, coal is used
in metallurgical processes. The first usc consumes just over 75 per
cent of the world coal production, thereby leaving less than 25 per

cent for the second use.

Furthermore, use of coal for ener;y generation can be sub-
divided into two based on whether coal is used directly or indirectly
for this purpose. In the direct use, coal itself is used to produce
thermal energy through a process of combusticn. Generated thermal
energy is used for production of electric power and also for industrial
applications. In the indirect use, coal is canverted into either gascous
and liquid fuels, through the conversion processes of coal gasificaticn

and coal liquification, respectively.
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TNTERNATIONAL COAL TRADING PATTERN AND IMPORT/LXPORT

The significance of 2an establisheld international commodity
trading pattern, lies mainly on two implications. The first one
relates to accessability to the commodity supply system by small
regional markets and by new entrants. For these categories of markets,
a trading pattern cen either create high barriers or reduce: barriers.
High market barriers favour monopolistic practices. These categories
of markets would thus be easily isolated by market compartmentilization
and discrimination and subject to non-competitive practices asscciated
with a largely controlled market. However, high market barriers would
easily evolve from highly concentrated trading patterns. The second
implicaticn relates to supply centinuity for all markets including the
traditional consumers. Here again a highly cencentrated trading
pattern would tend to restrict coal flow not only aleng fasoured markets

but also to those few traders along the major trading routes.

The nature of international coal trading pattern is
characterized by figure 3 and tables 6 and 7. These illustrations
show that the pattern is considerably diverse. First, the figure
shows that several routes radiate from major coal producing countries
to different parts of the world. Second, table 6 shuws diversity both
in directions of the routes and the distances the routes cover. The
route distances range from 3,600 to 15,400 nautical miles. But
various distances are covered within this diverse route network.
Finally, table 7 shows the extent to which major world consumers
of coal diversify their supply sources. Alternatively it shows the
extent to which the major exporters diversify the destinations
of their coal exports. Ceonsidering source diversification, the table
shows that ilestern Curcpean consumers import their coal from, at
least, six sources, as follcws: 25 per cent from Australia; 20 per
cent from the United States; 15 per cent from eaahl..Canada.apd.the
Republic of South Africa; 10 per cent from Poland; and 15 per cent
from the rest of the world. Japan imports her coal requirements from,

at least, five sources, as follows: about 33 per cent from each
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Australia and United States; 10 per cent from each Canada and the

Republic of South ifrica, and 14 per cent from the rest of the world.

Economics aside, a major factor underlining existing coal
trading pattern is impari/export preferences. The preferences are
determined by diversification stratepy which in turn aims at maximi-
zing supply security in case of importers and market security for
exporters, The gonsequence is that coal from a given source would
not only be destined to the market which i1s mcst advantaged with respect
to shipment related cost. It would, also be shipped to ancther

markets provided the costs are within the economic limits.

It can be implied that unless the eocnomics of coal changes
considerably, the coal trading pattern will continue *o be determined
largely by import/export preferences. Furthermore, it is logical to
imply that since supply and market sccurities are rational considera-
tions, diversification strategy will continue to be in practice. It
is therefure rcasonable to state that unless global security changes

considerably, the existing international trading pattern will persist.

Implications of the Patteen to Supply

It has been demonstrated that the international coal trading
pattern is diverse. The implications of this type of pattern have
also buen discussed in the text. Thus applying specifically to coal,
first the small and new markets would rind it relatively easy to access
to world cc.l supply sources and second supply continuity is ensured

for virtually all consumers of coal.
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Table s: Coal Source Diversification as Consumption

Percentages of Major Consumers

Major Sources of Coal

Consumer Australia United Canada South Pcland Rest of the
States Africa World
Western
Europe 25 20 15 15 10 15
Japan 33 33 10 10 ~ 14

Source: Compiled from Coal Bridge to the Future:

Report of the World Coal Study
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SUMMARY: BASIC CONDITIONS, IMPLICATIONS
AND AVAILABILITY POTENTIAL TO KENYAN MARKET

The foregoing text has identified those basic conditions and
analysed their implications to the world cocal supply conditions. Here
we put the Kenyan supply situation in the context. In other words
this section will sythesis the ensuing implications and relate them to

the Kenyan availability situation.

First with respect to resource and reserve we have identified:
quantity, relationships, and distribution. All of these measures by
and largce indicate favourable coal supply situation. The aboundance
of resources and reserve and their relationships, suggest that greater
opportunities exist for broadening the more¢ immediate supply base by
converting resources to reserves, subject to realization of desirable
dynamics. However, the nature of distribution favours supply conditions
by reducing concentrations of regional and national resources and
reserve ownership and control. In other words, on the basis of
conventional theory of industrial economics which relates market
structures or characteristics to behaviour, the implication here is
that concentration of this type would render supply restraining and

disrupting barriers and efforts less effective.

Second reserve/production relationships shown as ratios, also
indicate favourable international supply situation. The implication
here is that jreatuer opportunities to expand production by merely
increasing utilization capacities, developing and exploiting idle

reserves do cxist.

A third condition pertains to export capacity. Underlying
this factor arc the production capacities, assuming sufficient reserve

supply base, and the domestic supiply - demand balances. A desirable
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export capacity, based on production situation on the one hand and
domestic demand situation on the other must exist in order to sustain
any expected international coal requirement. It was found that desirabl
capacities have existed and are expected to exist in. the fqreseable

future.

The conditions stated above relate to supply conditions
through the capacities to generate coal and avail surplus up to the
points of production only. The strengths of the remaining conditions
are however, inherent in their relationships with, and implication to,
feasibilities of transfering the surplus from exporting countries
to various importing countries. The first condition under this
category pertains to characteristics and behaviour of the dry cargo
sector of the international freight industry as determined by: mode
of shipment, shipment capacity demand, and availability and freight
rate behaviour. The second condition pertains to trading patterns.
Underlying this factor is export/import preference, a behaviour
which is based on the diversification strategy which has been in
turn necessitated by needs for risk minimization or security

maximization.

In totality these conditions are favourable to supply
situation in that they facilitate coal supply and trade across the
ocean and the international boaders. With respect to international
freight markct, the flexible nature of mode of coal transportation,
competitive characteristics of dry cargo sector and hence the stable
and competitive freight rate bchaviour have been conducive to
wingpread transactions, trading patterns and reasonzble unit costs
which have favourcd even small markets as well 25 those markets which
are relatively far away from sources of coal. Vith export/import
preferences, and within the limits of economic costs, a cost independent
trading patternhas emerged in the international coal market. This
pattern has the capacity to facilitate availability of coal to new and
small markets, and the capacity to reduce monopoly characteristics in

the international market. It therefore ensures high degree of supply

certainity.
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Kenya’s Position

Overall, the conditions which have been discussed in the
foregoing text would facilitate availability of coal to the Kenyan
market. The category of eonditions which pertain to: resource/reserve
aboundance: resource/rescerve relationship; resourcce/reserve distribution;
reserve/production relationship; and production capacities and export
capacities, generally, easure a favourable basic supply situation to
the Kenyan market in the same manner they do to the international w:
market. Conditions which pertain to transport feasibility were found
technically favourable on a global basis. Here again, Kenyan situation
is similarly favoured. With respect to distance, it was found that a
route of upto 16,000 nautical miles is feasible. Kenyan market lies
within this distance from the major coal producers. This means that
the Kenyan market ]jes withHn<e feasible ccal trading distances. VWith
respect to the freight rate, two major favourable observations can be
made: First, Kenya can procure coal at 2 cheaper freight rate than
the current procurement freight rates, and, second the Kenyan market is
capable of absorbing freight rates which fall on the high side of the
international freight rate range. These are deduceable from table:

5 which shows that, at US $ 18.00 per ton, the procurement freight

rates for Kenya is among the highest in the world. Further, under-

lying the favourability of tne freight rate, to transport feasibility,
are the market forces which tend to keep the rates at low and competitive
levels. The implication here is that freight rates for coal routes to
keny.i are likely to decrease once the Kenyan market is adequately

integrated within the international coal market system.

For trading pattern the Kenyan market is positioned within
the reach of critical route systems. Thus Kenya morket iies within the
reach of a route system which links Australia to major coal markets in
Western Europe, Mediterranean region and Middle East. It is also within
the reach of a major route system which links majcer ccal sources of

North America to Middle bast and Asia. Further aore, the Kenya market
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is within the rezch of the internctional dry car7o .oute system to
which it is connected by her irnvernational port or Kilindini. With
favourable freight rate and the flexibility, which was sarlier identi-
fied as a favourable characteristic of the dry cargo sector, the trade

pattern would facilitate ccal availability to the Keayan market.

CURRENT SUPrLY SOURCES AND THEIR SUPPLY PCTENTIALS

Sc far the actual supply sources have not been discussed,
Here these sources are rcviewed and their supply capabilities are
assessed. Kenya imports coal from only two countries: Swaziland and
Mozambique. Swaziland supplies about 65 per cent of the Kenyan
coal consumption. Thus the remaining 35 per cent comes from Mozambique.
These two have satisfactorily met the Kenyan requirements. Their
capability to meet envisaged increases will depend on a number of

factors some of which are reviewed in the forthcoming discussions.

Swaziland Coal and Supply Potential to Kenya

already been stated “his source supplirs about 65 per cent
of the Kenyan coal requirements. The potential of Swaziland as a supply

source for the Kenyan coal requirsments depends first on those general

2
basic conaitions which have, earlier, beei discussed within the global
context and second cn some specific conditions precipitated by the
political situation and associated changes in the southern region of

Africa.

Regarding the general basic conditions, resource/reserve
situation; production, ana reserve/production relationship For Swazi-
land nave been earlier shown in table 2, 3 and 4, respectively. And
considering these figures together with: production capacity; export
capacity; domestic balances, and competitive positions of the Kenyan
competitors for Swaziland coal, one gets The picture of the implications

of the basic conditions on the potential of the Swazi coal deposits as a
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supply base for the Kenyan coal requirements. The supply implicaticn
deduceable from the figures in the tables is that considerable expansion
opportunities exist for both actual production and prcducticn capacity.
Resent production trends tend to support the zbove observation as they
demonstrated substantial expansion of capability between early 1970s

and Mid 1980's. During this period the average annual producticn increased

from 130,000 to 180,000 ton.

However, cven with minimal effects on the Swazl export capa-
city, the supply potential with respect to the Kenyan market must, further,
be seen against the background of the competition, for surplus coal
for export, from other export markets. FPrecisely, the extent of the
availability of  Swazi surplus coal would to a significant degree depend
on competitive advantages Kenyan market has over outher export market
and vice-versa. One crucial factor here is the pulicy of Swaziland

which ties export of coal to her development activities.

There arc three major export markets for Swaziland coal.
These are: Kenya, South Korea, and Mozambique. Kenya is the largest
market. It imports about 50 per cent of Swazi . coal export. The
remaining portion is shared more or less equally betwecn Korea and
Mozambique. Various trading relations uxist between Swaziland and
importers of her coal. Any type of such relationship would, however,
influence competitive positions of an importer as they do reflect the

degree of committments between Swaziland and the importer.

The Kenyan coal consumer and the Swazi coal producers do not
have any long-twrm bilateral coal trade agreements. At best there may
be short term supply agreements commonly designed to ensure some degree
of supply and market certainities. However, such agreements are
usually less binding and hardly last for more than six months. Further-
more they are usually modified or cancelled on short notices. Thus,
trade in coal between Kenya and Swaziland is larzely gouverned by, first,
free market forces which necessitate such exchanges and, second,
diversification stratepy which is usually practised toe minimize supply

risks on the part of Kenya and market risks ' on the part of Swaziland.
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But, the Swaziland has an export policy ties coal trade
petween it and Scuth Korea to some developrent activities. The trade
is under a wide range of bi-lateral agreements which are in turn
tied to development activities. Thus whereas one of the fundamental
motives for the trade can be attributed to diversification strategy,
the trade is largely governed by those arrangemcnts which involve long
term commitments. Effects of free trade elemcnts are therefore reduced

in the case of South Korea and Swaziland coual trade.

In a nutshell, with no long-term bi-lateral trade agreement
between Swaziland and Kenya, on the one hand, and long-term commitments
betwezen Swaziland and South Korea, on the other hand, Kenyan market
can only occupy a second position within the Swazi supply priority
list., As such this situation reduces the potential for supplying

Kenyan market with coal.

The fovegoing factors celace o che supply side, On the
demand side of the Swaziland market, the state of consumption is one
of the major factors tied to export supply potr '~ . As implied,
in the earlier discussion, this factor operates through its effect on
export capacity alsc. In essence, the domestic market can be seen
as a competitor of the expert markets. Thus the degree of competition
would determine *the export supply potentiai. This situation is bound
to be increasingly effective. Thus, even though it is implied in this
text that coal production is largely export oriented some trends in
Swazi domestic energy consumption sector indicate that the export
markets are bound to increasingly face competition from the domestic
market. Pertinent feature hcre are trends, patterns and levels of
consumption. The current consumption stands at about 92,000 tons of
coal equivalent (tce) per yearl7. Of this about 72,000 tce is
supplied from the domestic production. The remzining 20,000 tce is
unported from +the Republic of South Africalg. The major consumers are
industrial, household and electric power sectors. The first two

sectors consume about 84 per cent and the last consumes about 16 per
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cent of the domestic consumption. At this stute of ccnsumption the
Swaziland would still have at least about 50 per cent of its production
available for export markets even after eliminating her dependence en

imports from the Republic of South Africa.

However, considerable changes in the state of consumption
are expected to occur in patterns and levels of consumption. Electric
power sector's share of coal consumption is expected to increase from
the current 16 per cent to 55 per cent by the end of 1980'519. The
total consumption is expected to increase at an average rate of 5 per
cent annually over the 198G/2000 period. In other words, consumption
is expected to increase to over a million tee by the end of this
century. Unless matched by equivalent expansion of production, these

changes are bound to substantially affect the Swazi's coal export supply

potential. )

For production, the extent to which any reasonable expansion
can be achieved largely depends first on the feasibility to expand
production of Mpaka Colleries Min. nnd second on the feasibility to
expand transport capacity. In the past, thase factors have considerably
restrained production of coal in Swaziland. The bulk of Swazi ccal
is produced trom the Mpaka Colleries. It produces about 90 per cent
of the dumestic production. It is the only source of the export coal.
Furthermore, the mine accounted for the bulk of production increases
which in turn were responsible for the trends discussed earlier. Due
to these developments, the mine's production is clese to approaching its
design capacity. The marginal capacity increases are on the declining
trend, implying, declines in the production growtn. Also, logistic
capacity has been an additional constrain to coal pruduction expansion
in Swaziland. With uabout 60 per cent of the domestic production
supplying export market Swaziland coal production is largely export

oriented.
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The production nas buen tiet to ‘wie awltity to transport
coil to the ports f£cor export. Unless the capacity of the exporting trans,
ort facilities and infrastructure increase significantly, the expansicn
of production would be ex :cted only to be moderate with the bulk of
the additional production supplyinir the Swazh markcot. Plans are,
however, underwly to expand logistic capacity suv that - Swaziland can
expand its coal export. Of ncucessity, the effect of this would be to
increase supply potential to Kenya. But this should be seen largely

in long-term perspectives.

Finally, the political situation in the Southern Africa is
also a major issue regarding the Swaziland's supply potential. In
particular the threat posed by this situation has nccessitated formula-
tion and implementaticn of policies aimed at reducing dependence on

the Republic of South Africa for energy supply.

Current dependence of Swaziland on South African energy sources
is counsiderably hiygh. It has been earlier pointed out that about
20,000 tce of -~cal! | representin; .bout 20 per cent cf domestic consump-
tion, is imported from the Republic of South Afrieca, annually. Further-
more, Swaziland amports about 200 gthO of electric power, which
represents about €0 pev ceni: of its consunption, frum the same country,
annually. Werse still, it depends entirely on the Republic of Scouth
Africa for its petroleum products requirements. It imports about

-

190,000 tce to meet its annual requirementsz

Measures to change this dependence are already underway.
Because of uncertainities arising from the political situation in
South Africa, the Swaziland National Policy has put attainment of
energy independence as a prior’ty. The policy statements articulated
expanded use of domestic cozl for electric power generation as a means
of attaining self-dependence on energy. Underscoring growing domestic
demand, this is considered as a medium term objectives. The long-

terms policy objectives aim at significant reduction of dependence
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on refined p=troleum products from the Repunliic of South Africa.

This is supposed to be achieved not only by refining crude oil within the
country but also by svbest’tion of the more scarce crude oil fuel products
with the more avzilable domestic sources of energy such as coal. Again
here the overall effect would have a negative impact on the potential

for supplying cxport market. The supply potential with respect to the
Kenyan market will be affected accordingly. Thus in trying to reduce

her dependence on the energy sources from the Republic of South Africa,
Swaziland will have to divert more of her coal production to meet
increasing domestic energy requirements, thereby reducing the surplus

which would, otherwise have been available for export market.

Mozambique Coal and Supply Pot~~tial to Kenya

As mentioned earlier Mozambique supplies about 35 per cent of
the Kenyan coal requirements. The information which would enable us
to perform an analysis of the supply potential in a detailed manner as
in the cuse of Swaziland is not avallable. However, some few relevant

QLDSELI'VALIVIIL vl miiiii w dsow wamaiiada Accacomant ~an ‘i)P hr-lSHd eXiSt-

The resources/reserve status indicate relative abundance, (see
Tables 2, 3 and 4) irplying high potentials for production and capacity
expansions, The desire to exptoit these potentials have been reflected
in the expected level of expansion. Currently the annual production
stands at about 600,000 tonsn. However, plans are underway to expand
the annual production to 6 million tons23, thereby increasing the
production ten times. Although the time within which this production
target will be reached in nst specified, by the end of this century
only one third of the target is expected to be peached. A recent pro-
jection puts the cxpected annual production at about 2 million tons by

the year 20002'+ .

The feasibility of achieving these production targets and there-
fore the impacts of such expansions on the export supply potentials should
be seen in light of real situation of Mozamhique. As earlier observed,

achievement of 6 million tons per year as annual production would mean
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increasing the production a thousand times. acuaicvement of the second
targec would mean a three hundred times increase within ten years. By
and large achieving these target would require support of substantial
amount of resources and a number of adjustments. But these conditions
are utnlikely to be met considering the state of security and economits

prevailing in Mozambique.

Even when a substatial expansion in coal production is achieved,
supply potential for the Kenyan market would be subject to yet another
bilateral trade agreement and/or arrangement tied to development
commitments. The plarned expansion is intended to meet metallurgical
coal requirements for the Brazilian steel industry. The governments of
Brazil and Mozambique have reached an agreements under which the Brazil

Government is to develop the Mozambique coal to achieve this objective.

Finally, as in the case of Swaziland the domestic demand
implications on the export supply potential can be seen in terms of the
trende in the domestie consymption. The current consumption
in about 3C,0U0 tce per year?s. The annual average growth is expected to
be about 3 per cent. Thus with the current ccnsumptioan and the current
rate, the annual consumption is expected to be about 500,000 tce by the
end of the century. This growth in consumption will be a consequence
of first, the demand growtin due to general economics growth and, second,
the growth due to the impact of the Government strategies to reduce
dependence on the external sources of energy. Overall this growth
will necessarily lead to increased dependence on domestic sources of

coal, thereby adversely affecting export supply potentials.

TANZANIA COAL AND SUPPLY POTENTIAL TO KINYA

Although Tanzania has never supplied coal to Kenya, some conditions
render its potential for ccal production an explorable issue within
the .zontext of coal supply potential to the Kenyan market. These are:
(1) the state of her coal endownment, (2) location with respect to the

Kenyan market. and (3 transportation arnd trade connections with Kenya.
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Tanzania has high quality coal deposits, the bulk of which are
located in the Southern and Western areas of swuvuma Regions. The
resources are estimated at 1520 million tons and the reserves at 319
million tons26. The current production stands at 10,000 tons per
annum 27. But plans are underway tc expand production to 200,000 tons
per year. This expansion is expected to be realized through expanding
the capacities of the existing mines as well as through opening new
mines. Two major constrains to the expansion of production are (1)
capital and (2) market uncertainityQB. In order to acquire adequate
capital, the Government of Tanzania has approached the international
community. To datc, coal is produced to meet domestic requirements
only, consisting mainly of demand from the industrial sector, which
consumes about 70 per cent of the production for both energy generation
and metullurgical application and electric power sector, which consume
the remaining 30 per cent. However, plans to expand the market is
based on the expectation that, first, the domestic consumption will i
significantly expand and second, export markets will be appropriately

penetrated to absorb the surplus output.

The following are seen as the possible export markets:
Italy, Kenya, Uganda, and Malawizg. The diversity of the markets reflects
the export diversification strategy which Tanzania intends to be
adopted as a means of reducing risks related to market uncertainities30
Among these export markets, Kenya is seen as having the highest potential
as an export outlet to the Tanzania coal. A number of reasons can be
cited in accounting for this situation. The first two reasons have
already been stated in connection with potential of Tanzanian coal
depusits. The first is the easy accessibility tc the Kenyan market due
to transport routes system connecting Tanzania and Kenya. The major
coal deposits lic within this system. Their sites a@re connected to
Tanzania - Zambia Railway (TAZARA) at Mbeya. This railway ends in
Dar-es-Salaam which is in turn linked to Kenya via rcvad, ocean and rail
routes, The second reason is the long standing trading tradition which
dates back to the colonial days. Trading still continue between the
two countries and the recent opening of the bardersis likely to streng-
then it. Other reasons however, relate to the nature of the Kenyan
economy, particularly, in comparison to the economies of those poten-

tial markets within Eastern Africa. Among these are: the size of the
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market: the stability of the Kenyan currency, and the political stability

in Kenya.

In summary the only major negating factors to potentials of
Tanzania coal with respect to coal availability in Kenya is the investment
capital. This constrains the expansion of production. With expansion in
production, the export capability of Tanzania will likely .be increased.
Even though because of export diversification strategy, Tanzania considers
a number of countries as potential export markets, for factors inherent
in transport route system, trading tradition and the nature of Kenyan
economy and institutions, the Kenyan market is seen as the most attractive
of all the potential export markets. lHowever, the" . . of the actual
supply capability can not be estimated because the information on which

this can be based is not available.

COAL AND FUEL OIL CONSUMPTION AND COAL CONSUMPTION POTENTIAL

IN KENYA.

The entire energy demand structure was presented in table 1,
and discussed at the introductory part of this text. In this section
in order to establish a background picture for the potential for coal
consumption as well as fcr substitution from A micro-economy perspectives,
first, the Kenyan coal and fuel oil market structurc is presented on the
basis of levels and shares of consumptiomn, by industry. And second 1873/

84 consumption trends zre presented. Both presentation are analysed.

Coal and Fuel 0il Consumption Structure: Distribution by Industry

Table 8 shows industries which are the actual consumers of
coal and fuel oil. By implication it also shows potential consumers of
coal. In other words, the table shows those industries or sectors which

vwould be candidates for coal/fuel oil substitution. The table is based on
1983 data.

For coal, the consumption is dominated by cement industry.
The table shows that this industry alone accounted for about 99.94% per-
cent of the entire coal consumption in 1983. Metal and metal fabrication
industry accounted for the remaining share. However, as implied in a

later discussion, ceramic factories which falls under the category of
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gras3s, Ciu, a.. podterv industries have also ro rted to the use of

coal. It is likely that their consumption in 1983 was insignificant.

Frel oll is counsuaed by virtually all the industries. How-
ever, in this cas. also the cement industry is the largest consumer of
the fucl. In . w.. it consumed about 31,000 tce, representing about

34 7+ .cent of that year's total consumption.

The next largest consumer of fuel oil is the pulp and paper
jindustry, which as the table shows consumed about 21,840 tons in 1983.
1cs conzumption was aébout 24 percent of the total consumption of fuel
¢il . in the industrial sector. The implication is that only two
industrics in the enyan economy account for more than 50 percent of the

fuel oil consum tion in the Kenya industrial sector.

\ o~

. [

Food/Beverages and textiles are, however, also significant
coasuners of fuel oil. As the table shows, tne former consumed about
20 nernent and the latter, about 8 percent of the total industrial
consumption ¢f fucl oil in 1983. The remaining proportion of about
12 percrn. wis shored amdng the s. : less significant eonsumers. Their
consuwners ranged between 0.3 percent which was attributed to the
ol e peblic’. T ae industry, to about 5.1 percent; attributed to

chumical and fertilizoer industries.

_ab: Conournntion of Fuel. 0il and Coal by Industry, 1983
Industry Coal Consumption ruel 0il Consumpiion
(100 tce) % (100 tce) %
L. TFood/Beverages 0] 0 17.75 19.5
2, Toadlles 0 0] 7.19 7.9
3. Priuntiug tublishing 0 0 0.27 0.3
4. Pulp aad Paper 0] 0 21.84 24.0
therical, Fertilizers .
and Others 0 0 .64 5.1
6. Rubber and Plastic 0 0 1.55 1.7
7. Tement 00.8 99.84 30.94 34,0
8. Glass, Clay and 0 0] 3.19 3.5
Pottery
9. Metal and Matal - -
Fabrication .054 0.08 3.28 3.6
10 No—:etlal auc Miccell
.01 0] 0.36 o.u4

M~Yufac~uring

.85 100 " 100
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Source: Ccmputed from Energy augit,
Ministry of Erergy and Regional,
Dew. c-ven:, Nairecbi, 1985.

Con-unption T:ic.ids:  Coal and Fuel 0il Consumption and Shares

i1 the Kenyan Economy for the 1973/84 Period

Tabie 9 chows the annval consumption of coal, fuel oil, the
tote. erergy equivalent and the shares of total energy requirements

++ich hzd been me*t by coal for the 1973/74 period.

For ccal, the -onzumption was about 50,000 tce in 1973. In
1984 the ccrnsumption had increased to about 118,200 tce. Thus the
consumption of coal in the Kenyan economy had mcre than doubled within
1 deczde. The trend wuc characterized by notable flactuations, the most
pronouaced cnes being in 1975, 1982, and 1983. These were mainly due
0 flactuations in precduction in the cement industry which is the major

coal consarer.

both increaswt <a-titution and evr uw.ons in the cement and
cevanic industries account for the overall increasing trends in coal
censwaptions.  On the zvorage, consumption of coal in Kenya grew at an
annual rate of about L L:r cent with a more rapid growth being realized

-n the later parts of tha periud.

For faci ¢.l. cne consumption was about 433,000 tce in 1973.
Roaever, in 1984, the consumption, being at about 432,000 tce, was slightly
tower. Annual fuel oil cousvwption was characterised by, first, a
inereasing trenl ) 7ch pushed the consumption to a maximum of

a.ovt 538,C20 tce in 1977 and, second, a declining trend resulting

i2 overall period minimum of abovt 364,000 tce in 1983. From this

-igure the consumption increa:.cd to about 432,000 tce which was reached

in 1384, As earlier s*~tcd thic consumption was lower than in the

beginning of the period covered hece.
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The trends in fuel oil consumption were influenced mainly by
four factors: the general trend of growth in economy, the introduction
of more fuel oil intensive factories, notably the Pan-African Paper
Mill at Webuye, the price of crude oil, and fuel substitution, which
as earlier pointed out were undertaken in cement and ceramic industries.
Of these factors, the inception of the more fuel o0il intensive factories
and the general economic growth were the main causes cf the increasing
trend over the 1973/79 period. However, substitution largely accounted
for the subsequent declining trends. The prices of crude oil .had moderate
effects on the increasing trends whereas they played facilitating

role on substitution.

The relationship between coal consumption potential and
consumption of fuel oil is obvious. The implicatign is, however,
that the minimum potential for coal consumption in the Kenyan economy
can be evaluated on the basis of a scenario that eliminates fuel oil.
The basic assumption is that use of coal can be expanded so that it
completely replaces fuel oil. The difference between the actual coal
consumption and total energy consumption is the measure of coal potential.
Put differently this figure is the actual fuel consumption. For the
future this assumption prevails but the total potential would be the
total projected energy consumption, wnich on assumption of zero growth
would stand at the 1984 consumption. Also to the extent that coal
potential is a reflection of the extent to which coal use can be expanded
by replacing fuel vil, in terms of proportions it can be measured either
directly by the share of fuel oil consumption or indirectly by the share
of coal consumption, In other words, the third column of table 9 which
is fuel oil consumption shows the potential for coal in the respective
years. However, the shares of coal, in the fifth column, are indirect
measures of the potentials as they indicate the extent to which coal use

would be expanded to completely replace fuel oil.

At the current pattern of energy consumption the implication of
the fuel ¢il elimination scenario is that coal use potential is about
432,000 tce per year. For the future the figure would be the projected

total energy requirements. On the assumption of zero growth this figure
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would stand at 550,200 tce, the current total cnargy consumption. In
terms of proportional indicators, the 22 per cent which was the share
of coal in 1984 implies that potential for coal use stands at 78 per

cent, of the total energy consumable in the sectors in question.

In short, although use of coal has grown ccnsiderably and the

use of fuel o0il has considerably declined over the last decade, fuel

oil still dominates as a source of energy in the sectors where coal and
fuel oil are substitutes. With a low actual use and with highly feasible
substitution possibilities, the potential for coal in Kenyan economy

is high. The econumy can expand its annual consumption of coal to
432,000 tce even at a zero growth rate, thereby eliminating the use of
fuel oil. In other words this figure is the monimum additional coal
supply Kenyan economy would require to realize a complete substitution
of fuel oil with coal, at a zero growth rate for consumption of energy

in the areas where substitution would be relevant.

Table 9: Coal and Fuel 0il Consumption .and Share of Consumption
in the Kenyan Economy for the 1973/1984 Period®

Year Coal Fuel 0il Total Coal Share

(100 tce) (100 tce) (100 tce) Percentage)
1973 50.0 432.9 482.9 11.5
1374 54.0 437.1 482.1 10.3
1975 32.0 464.3 1386.3 6.9
1976 45.0 528.5 573.6 7.9
1977 44 .0 537.7 581.7 7.6
1978 35.0 487.1 522.1 6.7
1979. 60.0 454.0 514.1 11.7
1980 60.0 485.1 545.2 8.3
1981 91.2 hyl.y 532.1 17.1
1982 75.0 460.,2 535.2 14.0
1983 91.0 364.0 409.7 15.4
1984 118.2 432,2 550,2 21,5

Source: CBS, Resrrctive Yearly Economic Surveys

Consumption of fuel 1s given in 100 tons of coal Equivalent (tce)
and Consumption Share in Percentages.
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SUMMARY 4ND CONCLUSION

Coal supply prospects are remarkably good. The analysis of
conditions which influence supply situations and the evaluation of the
Kenyan position within the international coal economy indicate that
accessability of the Kenyan consumers to the international sources of coal
in considerably favourable. Coal can reach thc Kenyan market from
different sources, which are comparable to the costs at which Kenya is
currently acquiring its coal requirements. On the cther hand, a number

of constraints face the current Kenya's suppliers of coal.

Coal consumption in Kenya has increased considerably both in
absolute terms and in relation to consumption of fuel oil. In terms
of energy equivalent of coal and fuel oil combined, the energy provided
by coal was about 7 per cent of the energy requirements of those
sectors which depend on these sources of energy in 1977. However,
by 1984 this proportion had increased to about 20 per cent. The increase
was due, primarily, to moderate substitution of fuel oil with coal
which  has taken place with time and subsequent growths in consumption

as well as the emergence of new users.

However, considerable potential for coal consumption, within
the Kenyan economy, still exists. This arises from substitution possi-
bilities indexed by fuel oil consumption levels and structure. A
complete substituticn of fuel o0il with coal would necessarily lead to at
least five times increase in annual coal consumption. This raises
the question of capability of the current supply scurces as well as of
the prospects for potential supply with respect to meeting the Kenyan

requirements should substitution be fully affected.

In a nutshell the answer is, that, although the capabilities
of the current sources of coal supply to Kenya appear subject to a
number of constraints, with the existing basic conditions and related
international supply potentials, on one hand, and the Kenyan market
position, on the other hand, this market would be capable of diversifying
the supply sources not cnly to meet her coal requirements but also to

ensure a considerable degree of supply security.
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WORLD PRODUCTICN OF COAL

Table 3 shows world production of coal and also the distribu-
tion by country. Distribution of the world coal production is similar
to that of the world resources. . Ihese countries with biggest resources
are also the largest coal producers. The United States tops in coal
production, producing about 25 per cent of world production. The
second is the Soviet Union, producing 23 per cent. The third is the
People's Republic of China, producing about 21 per cent. Although the
three countries control more than 65 per cent of world coal production
the remaining 35 per cent is widely spread among several countries,
with even developing countries of Africa producing significant
proportions. The implications of global distribution of coal produc-

tion is similar to those of distribution of resources and reserves.

RESERVE/PRODUCTRON RELATIONSHIP

The strength of reserve production relationship as a mineral
commodity supply pameter derives, first, from the depleting nature of
mineral endownment and, second, from long lag time which characterizes
the exploration and pre-production (or reserve aevelopment) phases of
the mineral industry. With some assumption of level or rates of
production, the relationship between production and reserves serves
as an indicator usable for evaluation of mineral supply adequacy.

In particular reserve/production ratio or its reciprocal can be used

as the indicator. The ratios for coal reserve-production relationships
are shown by country as well as for the world in Table 4. 1In fact
these figures can be interpreted as factors by which the reserves are
greater than the current production. As such, their reciprocals give
the proportions of the reserves which are being extracted to mect coal
supply requirements. In effect these ratios show the relationship
under static or initial scenario between the status of reserves and
the levels of production. Overall the implication of the table is that
for most countries the rescrves are several times greater than the
current production. The smallest ratio, 1s that for Soviet Union,
which is 112. The largest is for Botswana which is 99,410. However,

for the world the ratio is about 300.



- 21 - IDS/DP 289

Table 2: World Coal Resources and Reserves by Country

Country Resources Reserves Reserves/
Resources
(Mtce) {(Mtce) ) (Ratio)

Australia 6.00 32,800 5.00 0.05
Canada 3400 4,242 11.00 0.01
People's Republic of

China 13.00 98,883 15.00 0.07
Federal Republic of

Germany 2,00 34,419 5.00 0.14
India 1.00 12,427 2.00 0.15
Poland 1.30 59,600 9400 0.45
Republic of

South Africa 1.00 43,000 6.00 0.60
United Kingdom 2,00 45,000 7.00 0.24
United States 24,60 109,300 17.00 0.04
Soviet Union 45.00 56,711 9.00 .01
Botswana 0.15 9,946 1.00 0.62
Mozambique 0.04 34l 0.001 0.09
Swaziland 0.13 2,868 0.004 0.20
Tanzania 0.01 453 0.001 0.28
Zambia 2.01 45 2.001 0.35
Zimbabwe 0.270 3,124 0.00% 0.11
Other Countries 1.50 29,196 0.070 0.30
Total 100 662,932 100 0.086

Source: Up dated from: Coal-Bridge to the Future-Report of the Werld Coal
Study, . Mimrcd Press, Boston. 1980 Mineral Industry of Africa,
Bureau of Mines of the United States Department of Interior,
Washington, 1984. Energy Environment and Development in Africa;
SADCC: Energy and Development to the Year 1980, Beijer Institute,
Stockhclm:; 1984,
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Table 3: World Coal Annual Production by CouL.ry

Country - Production Percentag:
(Mtce)
Australia 45.7 2.1
Canada 23.9 1.3
Peoples Republic of China 452.0 21.1
Federal Republic of Germany 152.5 7.0
India 95.0 Y.y
Poland 159.9 7.4
Republic of South Africa 98.7 4.5
United Kingdom 87.9 4.0
United States 535.2 24.6
Soviet Union 505.2 23.3
Botswana 0.1 0.005
Mazambique ¢+ 0.3 0.01
Swaziland 1.0 0.05
Tanzania 0.3 0.01
Zambia 0.1 0.005
Zimbabwe 0.2 0.01
Other Countries 2.0 0.1
Total 2172.1 0.1

Source: Up dated from: Coal-Bridge to tne Pature-Report of the
World Coal Study, Nimrod Press, Boston, 1980. Mineral
Industry of Africa, Bureau of Mincs of the United States
Department of Interior, Washington, 1984,

Cnergy Dnrionment and Development in Africa; SADCC:
Encrgy and Development upto the Year 1980, Beijer
Institute, Stockholm.
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Implications of Reserve/Production Rclationship to Supply

The implication is that on the basis of current production
levels and amount of coal reserves, the rescerves are capable of sus-
taining production for foreseeable future. These ratios can be inter-
preted to mean the number of years for which such sustenance would
last. Thus considering the Soviet Union situation as the indicator
of the snortest period, the implication is that the shortest time
a national resecrve would sustain production is about one hundred years.
On a global basis, however, on the average, the current world produc-

ticn would be sustained for about threce hundred years.

COAL EXPORT POTENTIAL

Thosc countries which do not have adequate domestic coal
supply to adequately meet their requirements must import coal from
those countries with coal surpluses. Thus, coal surpluses must be
available to the world market in sufficient amount to meet the world’'s
imports requirements. One of the major factors which determine the
availability of coal for this purpose is cxport capability of the
producing country. Underlying this factor are the producer's produc-
tion capability, on the one hand, and domestic supply-demand balances
on the other. However, the capability, of each country, to provide the

surpluses for export market is measurcd by export potential.

A studyg has analysed, estimated znd projected export
potentials, for the producing countries, uptoc the year 2000. According
to the study, the largest exporters are likely to be the United States
and Australia. Each ccuntry is expected to be capable of exporting
above 100 mtce per year. The second largest exporters are likely to
be the Republic of South Africa; Poland, and Soviet Union. Each of
them is expected to be capable of exporting more than to 50 mtce.

The remaindcr are expected to be capzble of cxporting between 20 and
50 mtcelo. These projections are expected to meet the world coal

import reguiremcnts. Thus on the basis of this study coal export
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capability of the products is expected to meet world import

requirements.

INTERNATIONAL FREIGHT INDUSTRY

The importance of characteristic and behaviour of transport
sector on a commcdity supply situation cannot be over emphasised.
The nature of transport sector determines whether a given consumer
can get his supply from a chosen supply source. or producer, the
nature of international freight industry is, therefore, an important
factor. The major clements here are: (a) mode of shipment;

(b) capacity availability; (3) freight rate behaviour.

SHIPMENT MODE

Un the basis of mode of shipment, the international freight
industry can be categorized into two major scctors. The first is a
"specialized sector'". It is dependent on highly specialized facilities
and infrastructurcs. The . commodities - it handles are predominantly
liquids, the major ones being: liquified natural gas (LNG); liquid
sulphur; and petroleum fuels. A number of characteristics. and
behaviour of interest to international commodity flow, are inherent
in this scctors. Vessel capital and operating costs are relatively
hign. Capacity supply is usually based on prior requests. The
majority of the existing facilities are usually owned, or alternatively
leased, by the commodity sellers. The sector is therefore, captive
and consequently less competitive. These elements render the shipment
modes, in this sector, relatively inflexible in terms of both
commodities or goods and international routes to be served. Because
of the inflexibility and effect of economies cf scale on transport
cost to be cost effective, the markets served must be sufficiently

large to c¢nable full cepacity utilization.
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Table 4: Reservc/Production Relationship by Country

Country Reserve/Production Ratios
Australia 717.72
Canada 146.78
Peoples Republic of China 215.67
Federal Republic of Germany 225.70
India 130.81
Poland 372.97
Republic of South Africa 435.66
United Kingdom 512.53
United States 205.34
Soviet Union 112.17
Botswana 93410.00
Mozambique 1136.67
Swazilanu 2868.00
Tanzania 1510.00
Zambia 450.00
Zimbabwe 15620.00
World 305.48

Source: Tables 2 and 3.
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The second sectcor handles coal shipment. It is con-
siderably differcnt from the one discussed above. It is "a general
sector', It depends on multipurpose facilities and infrastructures
handling dry materials the bulk of which are coal iron ore, grains,
bauxite and phosphate rocks. The shipment mode here is flexible
with respect to both the commodities and the served routes. Even
small markets can be served at sustainable costs. Furthermore, to the
extent that the carriers are multi-purpose, the cost sharing is
feasible thereby making unit costs relatively low on a commodity basis.
Consequently, the transport costs are, less sensitive to market
sizes as the full capacities can be utilized on shipment of different
commodities. The major inherent characteristics and behaviocur are.
healthy competition, more ready capacity availability; non-captive

ownership, and short term leasing arrangements.

Capacity Availability

As stated earlier coal shipment 1s performed by a sector
which also serves other commodities. The capacity availability in
light of multipurpose nature of this sector is therefore a basic
factor for coal supply situdation. Adequate capacity must be available
on a continuing basis to handle ancreasing volume of commodities.

In the past the dry bulk capacity had adequately supported inter-
national coal trade. For the future, the expected situation is

based on the perspectives developed from estimates and projections
of a world coal studyll. The estimates considered a number of
factors crucial te availability including: total increases in demand
for all relevant commodities; the lives of the vessels, and rates of
scrapping and losses. The conclusion of this study was that, for a
foreseeable future, ary cargo vessel capacity will be adequate to
support total increased volume of international trade dry bulk
commodities, including coal. Thus the ship capacity is not seen as

an adverse factor four international coal supply situation.
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Freight Rates

Freights rates are essentially transport charges. They
greatly determine coal supply costs. Thus in turn they greatly
influence pcrt c.i.f. prices of coal. The major determinants of
levels and behaviour of freight rates are: (1) length of trade
routes; (2) eccncnies of scale, (3) ship capacity supply/demard

situation.

Table 5 shows freight rates, and distances for selected
coal trading routes. In general the freight rates increases with
route distances. However, the relationships are not necessarily
proportional. The US (East Cost) Pakistan rcute is the longest,
among the routes shown. The freight rate for this route is
also the highest. But, there are few significant deviations from
this generalization. For instance, the Scuth Lastern gcast-Kenya
route is among the shortest. But freight rate for the route is
among the highest. Another exception of a smaller crder can be seen
in comparing the situation for cases of Australinn-Indian and Scuth
African-Italian routes. The distance of the first route is about
5,000 nautical miles and for the second route the distance is 6,500
nautical miles; the second route being about 1,500 nautical miles longer
than the first. However, at US $1u4.0, the freight rate for the first
route is significantly higher than that for the second route which
stands at about US $10.3. The unproportional relationship between
distance and freight rates and exceptional cases in which lower freight
rates are assoclated with longer distance are usually due to discounts

and to other factors which may be in effect independently.

A second factor which affects the freight rates of the
ocean-going shipments is the ship size. Due to economics of scale,
utilization of the big vessels results in low unit shipment costs.
On the other hand, utilization of small vesscls result in relatively

high unit shipment costs.
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The effects of the ships size on freight costs have been
studied for scme selected routes. Such a specif study _was
performed for three diffewent ship capacities and for three different
routeslg. The capacities were 150,000 DWT; 115,000 DWT; and 75,000 DWT.
The three routes originated from South Africa, Canada and Australia and
ended in Western Europe. For each rcute the capacities were reduced
from 150,000 DWT to 115,000 and then to 75,000 DWT. For the South
Africa-Western European route, the rates increased by 15.8 and 20.5
per cent as the capacities reduced from 150,000 DWT to 115,000 DWT
and from 115,000 DWT to 75,000 DWT, respectively. For Canada-West
LEuropean routes the rates increased by 9.4 and 6.0 per cent for
similar respective capacity reductions. Finally, for the Australian-
West Luropean route the rates increased by 7.9 and 18.1 per cent for

similar reducticns.

A final factor which affects freight rates is shipment
capacity supply demand relaticnship. Two recent experiences demonstrate
efferts nf thie fartor The firat ane ~renrmrad alang Tanpan/Anatralia
route in 198113. Aleong this route, the normal freicht rate was about
US $5.0 per ton nf eocal. However, in late 1984, the freight jumped
upto US $20.0 per ton due to high ship space demand. Later the rate
declined to US $17.0 and then {inally to US $ 12.75 as the capacity
beecame more available. In the beginning of 1985, the rates eventually

settled at the normal level as supply and demand became close to an

equilibrium. The secoud, experience which was relatively modereate,

occurred 2lon., North America (East Coast) - Western Europe route in
1y . . .

19867 ', AS 3 result of depressed capacity demand which prevailed

during the most part of the first half of the year, the rates declined
to about US % 3.50 per ton. This rate increased to about US $ 5 and

then finally tc cbout US $ 6 per ton as demand increased.

Frequently, this faetor is the major cause of the short-
term freight variations. The freight rate increase with demand
and the increase can be very significant depending on the capacity

supply-demand gap for a given route.
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»

Summary and Impkications

The implications of the International Freight Industry to
coal supply situation have been discussed under three majcr elements
of the market: mode of shipment; capacity availability; and freight
rate behaviour. The sector of the industry which handles the coal
has a number of characteristics with relatively favourable implications
to supply situation of coal, particularly in compariscn to the
implications of characteristics, of 2 counter-part sector, to the
supply situation of those commodities it handles. In particular with
respect to mcdervof shipment, flexibilaty inherent in the sector
has =zfavourable cost implications to ' small markets as well as to
remote markets. Capacity availability is not seen as a problem to
supply situation., Whereas with freight bchaviour, though determined
by a number of factors, the nature of the market keeps the levels
of freight rates competitive and moderatce wath significant fluctuation
being caused only by short-term capacity supply/demand gaps.

]
-
ALTERNATIVE USES

The nature of the uses of coal is also an important supply
consideration particularly in so far as it determines the extent of
competition among the uses and therefore the availabilities for these
uses. #ajor uses of coal can be broadly classified into two. First,
ccal is used for generation of thermal energy. Second, coal is used
in metallurgical processes. The first usc consumes just over 75 per
cent of the world coal production, thereby leaving less than 25 per

cent for the second use.

Furthermore, use of cval for energy generation can be sub-
divided into two based on whether coal is used directly or indirectly
for this purpose. In the direct use, coal itself is used to produce
thermal energy through a process of combusticn. Generated thermal
energy is used for production of electric power and also for industrial
applications. 1In the indirect use, coal is converted into either gascous
and liquid fuels, through the conversion processes of coal gasificaticn

and coal liquification, respectively.
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TNTERNATIONAL COAL TRADING PATTERN AND IMPORT/LXPORT

The significance of 2an establisheld international commodity
trading pattern, lies mainly on two implications. The first one
relates to accessability to the commodity supply system by small
regional markets and by new entrants. For these categories of markets,
a trading pattern cen either create high barriers or reduce: barriers.
High market barriers favour monopolistic practices. These categories
of markets would thus be easily isolated by market compartmentilization
and discrimination and subject to non-competitive practices asscciated
with a largely controlled market. However, high market barriers would
easily evolve from highly concentrated trading patterns. The second
implicaticn relates to supply ceontinuity for all markets including the
traditional consumers. Here again a highly cencentrated trading
pattern would tend to restrict coal flow not only aleng fasoured markets

but also to those few traders along the major trading routes.

The nature of international coal trading pattern is
characterized by figure 3 and tables 6 and 7. These illustrations
show that the pattern is considerably diverse. First, the figure
shows that several routes radiate from major coal producing countries
to different parts of the world. Second, table 6 shuws diversity both
in directions of the routes and the distances the routes cover. The
route distances range from 3,600 to 15,400 nautical miles. But
various distances are covered within this diverse route network.
Finally, table 7 shows the extent to which major world consumers
of coal diversify their supply sources. Alternatively it shows the
extent to which the major exporters diversify the destinations
of their coal exports. Censidering source diversification, the table
shows that ilestern Curcpean consumers import their coal from, at
least, six sources, as follcws: 25 per cent from Australia; 20 per
cent from the United States; 15 per cent from eaahl. .Canada.apd.the
Republic of South Africa; 10 per cent from Poland; and 1% per cent
from the rest of the world. Japan imports her coal requirements from,

at least, five sources, as follows: about 33 per cent from each
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Australia and United States; 10 per cent from each Canada and the

Republic of South ifrica, and 14 per cent from the rest of the world.

Economics aside, a major factor underlining existing coal
trading pattern is impari/export preferences. The preferences are
determined by diversification stratepy which in turn aims at maximi-
zing supply security in case of importers and market security for
exporters, The gonsequence is that coal from a given source would
not only be destined to the market which i1s mcst advantaged with respect
to shipment related cost. It would, also be shipped to ancther

markets provided the costs are within the economic limits.

It can be implied that unless the eocnomics of coal changes
considerably, the coal trading pattern will continue *o be determined
largely by import/export preferences. Furthermore, it is logical to
imply that since supply and market sccurities are rational considera-
tions, diversification strategy will continue to be in practice. It
is therefere rcasonable to state that unless global security changes

considerably, the existing international trading pattern will persist.

Implications of the Patteen to Supply

It has been demonstrated that the international coal trading
pattern is diverse. The implications of this type of pattern have
also buen discussed in the text. Thus applying specifically to coal,
first the small and new markets would rind it relatively easy to access
to world cc..l supply scurces and second supply continuity is ensured

for virtually all consumers of coal.
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Table s: Coal Source Diversification as Consumption

Percentages of Major Consumers

Major Sources of Coal

Consumer Australia United Canada South Poland Rest of the
States Africa World
Western
Europe 25 20 15 15 10 15
Japan 33 33 10 10 - 14

Source: Compiled from Coal Bridge to the Future:

Report of the World Coal Study
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SUMMARY: BASIC CONDITIONS, IMPLICATIONS
AND AVAILABILITY POTENTIAL TO KENYAN MARKET

The foregoing text has identified those basic conditions and
analysed their implications to the world coal supply conditions. Here
we put the Kenyan supply situation in the context. In other words
this section will sythesis the ensuing implications and relate them to

the Kenyan availability situation.

First with respect to resource and reserve we have identified:
quantity, relationships, and distribution. All of these measures by
and largc indicate favourable coal supply situation. The aboundance
of resources and reserve and their relationshins, suggest that greater
opportunities exist for broadening the more immediate supply base by
converting resources to reserves, subject to realization of desirable
dynamics. However, the nature of distribution favours supply conditions
by reducing concentrations of regional and national resources and
reserve ownership and control. In other words, on the basis of
conventional theory of industrial economics which relates market
structures or characteristics to behaviour, the implication here is
that concentration of this type would render supply restraining and

disrupting barriers and efforts less effective.

Second reserve/production relationships shown as ratios, also
indicate favourable international supply situation. The implication
here is that jreatuer opportunities to expand production by merely
increasing utilization capacities, developing and exploiting idle

reserves do uxist.

A third condition pertains to export capacity. Underlying
this factor arc the production capacities, assuming sufficient reserve

supply base, and the domestic supiply - demand balances. A desirable
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export capacity, based on production situation on the one hand and
domestic demand situation on the other must exist in order to sustain
any expected international coal requirement. It was found that desirabl
capacities have existed and are expected to exist in. the fqreseable

future.

The conditions stated above relate to supply conditions
through the capacities to generate coal and avail surplus up to the
points of production only. The strengths of the remaining conditions
are however, inherent in their relationships with, and implication to,
feasibilities of transfering the surplus from exporting countries
to various importing countries. The first condition under this
category pertains to characteristics and behaviour of the dry cargo
sector of the international freight industry as determined by: mode
of shipment, shipment capacity demand, and availability and freight
rate behaviour. The second condition pertains to trading patterns.
Underlying this factor is export/import preference, a behaviour
which is based on the diversification strategy which has been in
turn necessitated by needs for risk minimization or security

maximization.

In totality these conditions are favourable to supply
situation in that they facilitate coal supply and trade across the
ocean and the international boaders. With respect to international
freight markct, the flexible nature of mode of coal transportation,
competitive characteristics of dry cargo sector and hence the stable
and competitive freight rate bchaviour have been conducive to
wingpread transactions, trading patterns and reasonzble unit costs
which have favourcd even small markets as well 25 those markets which
are relatively far away from sources of coal. Vith export/import
preferences, and within the limits of economic costs, a cost independent
trading patternhas emerged in the international coal market. This
pattern has the capacity to facilitate availability of coal to new and
small markets, and the capacity to reduce monopoly characteristics in

the international market. It therefore ensures high degree of supply

certainity.
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Kenya'’s Position

Overall, the conditions which have been discussed in the
foregoing text would facilitate availability of cocal to the Kenyan
market. The category of eonditions which pertain to: resource/reserve
aboundance: resource/reserve relationship; resource/reserve distribution;
reserve/production relationship; and production capacities and export
capacities, generally, easure a favourable basic supply situation to
the Kenyan market in the same manner they do to the international :
market. Conditions which pertain to transport feasibility were found
technically favourable on a global basis. Here again, Kenyan situation
is similarly favoured., With respect to distance, it was found that a
route of upto 16,000 nautical miles is feasible. Kenyan market lies
within this distance from the major coal producers. This means that
the Kenyan market ]jes withHn<e feasible ccal trading distances. With
respect to the freight rate, two major favouralble observations can be
made: First, Kenya can procure coal at 2 cheaper freight rate than
the current procurement freight rates, and, second the Kenyan market is
capable of absorbing freight rates which fall on the high side of the
international freight rate range. These are deduceable from table:

5 which shows that, at US $ 18.00 per ton, the procurement freight

rates for Kenya is among the highest in the world. Further, under-

lying the favourability of the freight rate, to transport feasibility,
are the market forces which tend to keep the rates at low and competitive
levels. The implication here is that freight rates for coal routes to
keny.i are likely to decrease once the Kenyan market is adeguately

integrated within the international coal market system.

For trading pattern the Kenyan market is positioned within
the reach of critical route systems. Thus Kenya market iies within the
reach of a route system which links Australia to major coal markets in
Western Europe, Mediterranean region and Middle East. It is also within
the reach of a major route system which links majoer ccal sources of

North America to Middle bast and Asia. Further aore, the Kenya market
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is within the rezch of the internctional dry car7o .route system to
which it is connected by her irvernational port or Kilindini. With
favourable freight rate and the flexibility, which was earlier identi-
fied as a favourable characteristic of the dry cargo sector, the trade

pattern would facilitate ccal availability to the Keayan market.

CURRENT SUPrLY SOURCES AND THEIR SUPPLY POTENTIALS

Sc far the actual supply sources have not been discussed,
Here these sources are rcviewed and their supply capabilities are
assessed. Kenya imports coal from only two countries: Swaziland and
Mozambique. Swaziland supplies about 65 per cent of the Kenyan
coal consumption. Thus the remaining 35 per cent comes from Mozambique.
These two have satisfactorily met the Kenyan requirements. Their
capability to meet envisaged increases will depend on a number of

factors some of which are reviewed in the forthcoming discussions.

Swaziland Coal and Supply Potential to Kenya

already been stated “his source supplirs about 65 per cent
of the Kenyan coal requirements. The potential of Swaziland as a supply
source for the Kenyan coal requirements depends , first on those general
basic conaitions which have, earlier, beei discussed within the global
context and second cn scme specific conditions precipitated by the
political situation and associated changes in the southern region of

Africa.

Regarding the gencral basic conditions, resource/reserve
situation; production, ana reserve/production relationship for Swazi-
land nave been earlier shown in table 2, 3 and 4, respectively. And
considering these figures together with: production capacity; export
capacity; domestic balances, and competitive positions of the Kenyan
competitors for Swaziland coal, one gets The picture of the implications

of the basic conditions on the potential of the Swazi coal deposits as a
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supply base for the Kenyan coal requirements. The supply implicaticn
deduceable from the figures in the tables is that considerable expansion
opportunities exist for both actual production and prcducticn capacity.
Resent production trends tend to support the zbove observation as they
demonstrated substantial expansion of capability between early 1970s

and Mid 1980's. During this period the average annual producticn increased

from 130,000 to 180,000 ton.

However, cven with minimal effects on the Swazi export capa-
city, the supply potential with respect to the Kenyan market must, further,
be seen against the background of the competition, for surplus coal
for export, from other export markets. Precisely, the extent of the
availability of  Swazi surplus coal would to a significant degree depend
on competitive advantages Kenyan market has over uther export market
and vice-versa. One crucial factor here is the pulicy of Swaziland

which ties export of coal to her development activities.

There arc three major export markets for Swaziland coal.
These are: Kenya, South Korea, and Mozambique. Kenya is the largest
market. It imports about 50 per cent of Swazi . coal export. The
remaining portion is shared more or less equally betwecn Korea and
Mozambique. Various trading relations exist between Swaziland and
importers of her coal. Any type of such relationship would, however,
influence competitive positions of an impourter as they do reflect the

degree of committments between Swaziland and the importer.

The Kenyan conl consumer and the Swazi coal producers do not
have any long-tuwm bilateral coal trade agreements. At best there may
be short term supply agreements commonly designed to ensure some degree
of supply and market certainities. However, such agreements are
usually less binding and hardly last for more than six months. Further-
more they are usually modified or cancelled on short notices. Thus,
trade in coal between Kenya and Swaziland is larzely governed by, first,
free market forces which necessitate such exchanges and, second,
diversification strateyy which is usually practised to minimize supply

risks on the part of Kenya and market risks ' on the part of Swaziland.
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But, the Swaziland has an export policy ties coal trade
petween it and Scuth Korea to some developrent activities. The trade
is under a wide range of bi-lateral agreements which are in turn
tied to development activities. Thus whereas one of the fundamental
motives for the trade can be attributed to diversification strategy,
the trade is largely governed by those arrangements which involve long
term commitments. Effects of free trade elemcnts are therefore reduced

in the case of South Korea and Swaziland coual trade.

In a nutshell, with no long-term bi-lateral trade agreement
between Swaziland and Kenya, on the one hand, and long-term commitments
betwzen Swaziland and South Korea, on the other hand, Kenyan market
can only occupy a second position within the Swazi supply priority
list. As such this situatlon reduces the potential for supplying

Kenyan market with coal.

The fovegoing factors celace o che supply side., On the
demand side of the Swaziland market, the state of consumption is one
of the major factors tied to export supply potr '~ . As implied,
in the earlier discussion, this factor operates through its effect on
export capacity alsc. In essence, the domestic market can be seen
as a competitor of the expert markets. Thus the degree of competition
would determine the export supply potentiai. This situation is bound
to be increasingly effective. Thus, even though it is implied in this
text that coal production is largely export oriented some trends in
Swazi domestic energy consumption sector indicate that the export
markets are bound to increasingly face competition from the domestic
market. Pertinent feature hcre are trends, patterns and levels of
consumption. The current consumption stands at about 92,000 tons of
coal equivalent (tce) per yearl7. Of this about 72,000 tce is
supplied from the domestic production. The remzining 20,000 tce is
unported from +the Republic of South Africalg. The major consumers are
industrial, household and electric power sectors. The first two

sectors consume about 84 per cent and the last consumes about 16 per
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cent of the domestic consumption. At this stute of consumption the
Swaziland would still have at least about 50 per cent of its production
available for export markets even after eliminating her dependence en

imports from the Republic of South Africa.

However, considerable changes in the state of consumption
are expected to occur in patterns and levels of consumption. Electric
power sector's share of coal consumption is expected to increase from
the current 16 per cent to 55 per cent by the end of 1980'519. The
total consumption is expected to increase at an average rate of 5 per
cent annually over the 198G/2000 period. In other words, consumption
is expected to increase to over a million tee by the end of this
century. Unless matched by equivalent expansion of production, these
changes are bound to substantially affect the Swazi's coal export supply

potential. )

For production, the extent to which any reasonable expansion
can be achieved largely depends first on the feasibility to expand
production of Mpaka Colleries Min. nnd second on the feasibility to
expand transport capacity. In the past, thase factors have considerably
restrained production of coal in Swaziland. The bulk of Swazi ccal
is produced trom the Mpaka Colleries. It produces about 90 per cent
of the dumestic production. It is the only source of the export coal.
Furthermore, the mine accounted for the bulk of production increases
which in turn were responsible for the trends discussed earlier. Due
to these developments, the mine's production is clcse to approaching its
design capacity. The marginul capacity increases are on the declining
trend, implying, declines in the production growtn. Also, logistic
capacity has been an additional constrain to coal pruduction expansion
in Swaziland. With about 60 per cent of the domestic production
supplying export market Swaziland coal production is largely export

oriented.
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The production nas buen tiet To wile awlrity to transport
coal to the ports for export. Unless the capacity of the exporting trans,
ort facilities and infrastructure increase significantly, the expansicn
of production would be ex; :cted only to be moderate with the bulk of
the additional production supplyinir the Swazh markcot. Plans are,
however, underwly to expand logistic capacity sov that - Swaziland can
expand its coal export. Of nucessity, the effect of this would be to
increase supply potentiial to Kenya. But ihis should be seen largely

in long-term perspectives.

Finally, the political situation in the Southern Africa is
also a major issue regarding the Swaziland's supply potential. In
particular the threat posed by this situation has nccessitated formula-
tion and implementaticn of policies aimed at reducing dependence on

the Republic of South Africa for energy supply.

Current dependence of Swaziland on South African energy sources
is cousiderably hiygh. It has been earlier pointed out that about
20,000 tcu of ~cal | representing .bout 20 per cent cf domestic consump-
tion, is imported from the Republic of South Africa, annually. Further-
more, Swaziland amports about 200 gthO of electric power, which
represents about €0 pev ceni: of its consunption, frum the same country,
annually. Werse still, it depends entirely on the Republic of Scuth
Africa for its petroleum products requirements. It imports about

-

190,000 tce to meet its annual requirements

Measures to change this dependence are already underway.
Because of uncertainities arising from the political situation in
South Africa, the Swaziland National Policy has put attainment of
energy independence as a prior’ty. The policy statements articulated
expanded use of domestic cozl for electric power generation as a means
of attaining self-dependence on energy. Underscoring growing domestic
demand, this is considered as a medium term objectives. The long-

terms policy objectives aim at significant reduction of dependence
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on refined pwtroleum products from the Repunliic of South Africa.

This is supposed to be achieved not cnly by refining crude oil within the
country but also by svbesti’~ition of the more scarce crude oil fuel products
with the more avzilable domestic sources of energy such as coal. Again
here the overall effect would have a negative impact on the potential

for supplying export market. The supply potential with respect to the
Kenyan market will be affected accordingly. Thus in trying to reduce

her dependence on the energy sources from the Republic of South Africa,
Swaziland will have to divert more of her coal production to meet
increasing domestic energy requirements, thereby reducing the surplus

which would, otherwise have been available for export market.

Yozambique Coal and Supply Pot~~tial to Kenya

As mentioned earlier Mozambique supplies about 35 per cent of
the Kenyan coal requirements. The information which would enable us
to perform an analysis of the supply potential in a detailed manner as
in the cuse of Swaziland is not avallable. However, some few relevant

OLSELVALIVUG vih nuivi w bess 4asarlad accncemant ~ran he hased exist.

The resources/reserve status indicate relative abundance, (see
Tables 2, 3 and 4) irplying high potentials for production and capacity
expansions, The desire to exphoit these potentials have been reflected
in the expected level of expansion. Currently the annual production
stands at about 600,000 tonsn. However, plans are underway to expand
the annual production to 6 million tons23, thereby 1ncreasing the
production ten times. Although the time within which this production
target will be reached in nst specified, by the end of this century
only one third of the target is expected to be peached. A recent pro-
jection puts the cxpected annual production at about 2 million tons by

the year 20002".

The feasibility of achieving these production targets and there-
fore the impacts of such expansions on the export supply potentials should
be seen in light of real situation of Mozamhique. As earlier observed,

achievement of 6 million tons per year as annual production would mean
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increasing the production a thousand times. acuicvvement of the second
targec would mean a three hundred times increase within ten years. By
and large achieving these target would require support of substantial
amount of resources and a number of adjustments. But these conditions
are unlikely to be met considering the state of security and economits

prevailing in Mozambigque.

Even when a substatial expansion in coal production is achieved,
supply potential for the Kenyan market would be subject to yet another
bilateral trade agreement and/or arrangement tied to development
commitments. The plarned expansion is intended to meet metallurgical
coal requirements for the Brazilian steel industry. The governments of
Brazil and Mozambique have reached an agreements under which the Brazil

Government is to develop the Mozambique coal to achieve this objective.

Finally, as in the case of Swaziland the domestic demand
implications on the export supply potential can be seen in terms of the
trende in the domestie consymption. The current consumption
in about 3C,0U0 tce per year?s. The annual average growth is expected to
be about 3 per cent. Thus with the current ccnsumptioan and the current
rate, the annual consumption is expected to be about 500,000 tce by the
end of the century. This growth in consumption will be a consequence
of first, the demand growtin due to general economics growth and, second,
the growth due to the impact of the Government strategies to reduce
dependence on the external sources of encergy. Overall this growth
will necessarily lead to increased dependence on domestic sources of

coal, thereby adversely affecting export supply potentials.

TANZANIA COAL AND SUPPLY POTENTIAL TO KINYA

Although Tanzania has never supplied coal to Kenya, some conditions
render its potential for ccal production an explorable issue within
the .context of coal supply potential to the Kenyan market. These are:
(1) the state of her coal endownment, (2) location with respect to the

Kenyan market. and (3 transportation arnd trade connections with Kenya.
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Tanzania has high quality coal deposits, the bulk of which are
located in the Southern and Western areas of suvuma Regions. The
resources are estimated at 1520 million tons and the reserves at 319
million tons26. The current production stands at 10,000 tons per
annum 27. But plans are underway tc expand production to 200,000 tons
per year. This cxpansion is expected to be realized through expanding
the capacities of the existing mines as well as through opening new
mines. Two major constrains to the expansion of production are (1)
capital and (2) market uncertainityQB. In order to acquire adequate
capital, the Government of Tanzania has approached the international
community. To datc, coal is produced to meet domestic requirements
only, consisting mainly of demand from the industrial sector, which
consumes about 70 per cent of the production for both energy generation
and metullurgical application and electric power sector, which consume
the remaining 30 per cent. However, plans to expand the market is
based on the expectation that, first, the domestic consumption will i
significantly expand and second, export markets will be appropriately

penetrated to absorb the surplus output.

The following are seen as the possible export markets:
Italy, Kenya, Uganda, and Malawizg. The diversity of the markets reflects
the export diversification strategy which Tanzania intends to be
adopted as a means of reducing risks related to market uncertainities30
Among these export markets, Kenya is seen as having the highest potential
as an export outlet to the Tanzania coal. A number of reasons can be
cited in accounting for this situation. The first two reasons have
already been stated in connection with potential of Tanzanian coal
depusits. The first is the easy accessibility tc the Kenyan market due
to transport routes system connecting Tanzania and Kenya. The major
coal deposits lic within this system. Their sites a@re ccnnected to
Tanzania - Zambia Railway (TAZARA) at Mbeya. This railway ends in
Dar-es-Salaam which is in turn linked to Kenya via rcvad, ocean and rail
routes, The second reason is the long standing trading tradition which
dates back to the colonial days. Trading still continue between the
two countries and the recent opening of the bardersis likely to streng-
then it. Other reasons however, relate to the nature of the Kenyan
economy, particularly, in comparison to the eccnomies of those poten-

tial markets within Eastern Africa. Among these are: the size of the
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merket: the stability of the Kenyan currency, and the political stability

in Kenya.

In summary the only major negating factors to potentials of
Tanzania coal with respect to coal availability in Kenya is the investment
capital. This constrains the expansion of production. With expansion in
production, the export capability of Tanzania will likely .be increased.
Even though because of export diversification strategy, Tanzania considers
a number of countries as potential export markets, for factors inherent
in transport route system, trading tradition and the nature of Kenyan
economy and institutions, the Kenyan market is seen as the most attractive
of all the potential export markets. lowever, the" . .° of the actual
supply capability can not be estimated because the information on which

this can be based is not available.

COAL AND FUEL OIL CONSUMPTION AND COAL CONSUMPTION POTENTIAL

IN KENYA.

The entire energy demand structure was presented in table 1,
and discussed at the introductory part of this text. In this section
in order to establish a background picture for the potential for coal
consumption as well as fcr substitution from A micro-economy perspectives,
first, the Kenyan coal and fuel oil market structurc is presented on the
basis of levels and shares of consumptiorn, by industry. And second 1873/

B4 consumption trends are presented. Both presentation are analysed.

Coal and Fuel 0il Consumption Structure: Distribution by Industry

Table 8 shows industries which are the actual consumers of
coal and fuel oil. By implication it also shows potential consumers of
coal. 1In other words, the table shows those industries or sectors which

vwould be candidates for coal/fuel oil substitution. The table is based on
1983 data.

For coal, the consumption is dominated by cement industry.
The table shows that this industry alone accounted for about 99.94% per-
cent of the entire coal consumption in 1983. Metal and metal fabrication
industry accounted for the remaining share. However, as implied in a

later discussion, ceramic factories which falls under the category of
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gra3s, Ciu, a.. pocterv industries have also ro nted to the use of

coal. It is likely that their consumption in 1983 was insignificant.

Fuel oil is counsuamed by virtually all the industries. How-
ever, in this cas. also the cement industry is the largest consumer of
the fucl. In 27N . it consumed about 31,000 tce, representing about

34 7+ .-cent of that year's total consumption.

The next largest consumer of fuel oil is the pulp and paper
jindustry, which as the table shows consumed about 21,840 tons in 1983.
i1cs conzumption was about 24 percent of the total consumption of fuel
¢il . in the industrial sector. The implication is that only two
industrics in the enyan economy account for more than 50 percent of the

fuel oil consum tion in the Kenya industrial sector.

\ o~

. [

Food/Beverages and textiles are, however, also significant
coasuners of fuel oil. As the table shows, tne former consumed about
20 nernent and the latter, about 8 percent of the total industrial
consumption c¢f fucl oil in 1283. The remaining proportion of about
12 percrn. was shared among the s. : less significant sonsumers. Their
consuaers ranged between 0.3 percent which was attributed to the
ol e peblic’. T ae industry, to about 5.1 percent; attributed to

chunmical and fertilizer industries.

ik Conourmption of Fuel.0il and Coal by Industry, 1983
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Source: Ccmputed from Energy augit,
Ministry of Erergy and Regional,
D¢, 'c-xwent, Nairecbi, 1985.

Con-unption T:ic.ids:  Coal and Fuel 0il Consumption and Shares

i1 the Kenyan Economy for the 1973/84 Period

Tabie 9 chows the annuval consumption of coal, fuel oil, the
totes erergy equivalent and the shares of total energy requirements

+tich hzd been me* by coal for the 1973/74 period.

For ccal, the -onsumption was about 50,000 tce in 1973. In
1984 the ccrnsumption had increased to about 118,200 tce. Thus the
constmption of coal in the Kenyan economy had mcre than doubled within
1 deczde. The trend wuc characterized by notable flactuations, the most
pronouaced cnes being in 1975, 1982, and 1983. These were mainly due
0 ilactuations in prcduction in the cement industry which is the major

coal consarer.

both increaswt <a-titution and evr uw.ons in the cement and
cevanic industries account for the overall increasing trends in coal
censwaptions.  On the zvorage, consumption of coal in Kenya grew at an
annual rate of about L vL:r cent with a more rapid growth being realized

-n the later parts of iha periud.

For faci ¢.l, cne consumption was about 433,000 tce in 1973.
Roaever, in 1984, the consumption, being at about 432,000 tce, was slightly
tower. Annual fuel oil cousvwption was characterised by, first, a
«tert”y “ncreasing trenl ) 7ch pushed the consumption to a maximum of
a.ovt 538,C20 tce in 1977 and, second, a declining trend resulting
i overall period minimum of abovt 364,000 tce in 1983. From this
-igure the consumption increa:.cd to about 432,000 tce which was reached

in 1384, As earlier s*~tcd thic consumption was lower than in the

beginning of the period covered hece.
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The trends in fuel oil consumption were influenced mainly by
four factors: the general trend of growth in economy, the introduction
of more fuel oil intensive factories, notably the Pan-African Paper
Mill at Webuye, the price of crude oil, and fuel substitution, which
as earlier pointed out were undertaken in cement and ceramic industries.
Of these factors, the inception of the more fuel o0il intensive factories
and the general economic growth were the main causes cf the increasing
trend over the 1973/79 period. However, substitution largely accounted
for the subsequent declining trends. The prices of crude oil .had moderate
effects on the increasing trends whereas they played facilitating

role on substitution.

The relationship between coal consumption potential and
consumption of fuel oil is obvious. The implicatign is, however,
that the minimum potential for coal consumption in the Kenyan economy
can be evaluated on the basis of a scenario that eliminates fuel oil.
The basic assumption is that use of coal can be expanded so that it
completely replaces fuel oil. The difference between the actual coal
consumption and total energy consumption is the measure of coal potential.
Put differently this figure is the actual fuel consumption. For the
future this assumption prevails but the total potential would be the
total projected energy consumption, wnich on assumption of zero growth
would stand at the 1984 consumption. Also to the extent that coal
potential is a reflection of the extent to which coal use can be expanded
by replacing fuel vil, in terms of proportions it can be measured either
directly by the share of fuel oil consumption or indirectly by the share
of coal consumption, In other words, the third column of table 9 which
is fuel oil consumption shows the potential for coal in the respective
years. However, the shares of coal, in the fifth column, are indirect
measures of the potentials as they indicate the extent to which coal use

would be expanded to completely replace fuel oil.

At the current pattern of energy consumption the implication of
the fuel ¢il elimination scenario is that coal use potential is about
432,000 tce per year. For the future the figure would be the projected

total energy requirements. On the assumption of zero growth this figure
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would stand at 550,200 tce, the current total cnargy consumption. In
terms of proportional indicators, the 22 per cent which was the share
of coal in 1984 implies that potential for coal use stands at 78 per

cent, of the total energy consumable in the sectors in question.

In short, although use of coal has grown ccnsiderably and the

use of fuel o0il has considerably declined over the last decade, fuel

oil still dominates as a source of energy in the sectors where coal and
fuel oil are substitutes. With a low actual use and with highly feasible
substitution possibilities, the potential for coal in Kenyan economy

is high. The eccnomy can expand its annual consumption of coal to
432,000 tce even at a zero growth rate, thereby eliminating the use of
fuel oil. In other words this figure is the monimum additional coal
supply Kenyan economy would require to realize a complete substitution

of fuel oil with coal, at a zero growth rate for consumption of energy

in the areas where substitution would be relevant.
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SUMMARY 4ND CONCLUSION

Coal supply prospects are remarkably good. The analysis of
conditions which influence supply situations and the evaluation of the
Kenyan position within the international coal economy indicate that
accessability of the Kenyan consumers to the international sources of coal
in considerably favourable. Coal can reach thc Kenyan market from
different sources, which are comparable to the costs at which Kenya is
currently acquiring its coal requirements. On the cther hand, a number

of constraints face the current Kenya's suppliers of coal.

Coal consumption in Kenya has increased considerably both in
absolute terms and in relation to consumption of fuel oil. In terms
of energy equivalent of coal and fuel oil combined, the energy provided
by coal was about 7 per cent of the energy requirements of those
sectors which depend on these sources of energy in 1977. However,
by 1984 this proportion had increased to about 20 per cent. The increase
was due, primarily, to moderate substitution of fuel oil with coal
which  has taken place with time and subsequent growths in consumption

as well as the emergence of new users.

However, considerable potential for coal consumption, within
the Kenyan economy, still exists. This arises from substitution possi-
bilities indexed by fuel oil consumption levels and structure. A
complete substituticn of fuel o0il with coal would necessarily lead to at
least five times increase in annual coal consumption. This raises
the question of capability of the current supply scurces as well as of
the prospects for potential supply with respect to meeting the Kenyan

requirements should substitution be fully affected.

In a nutshell the answer is, that, although the capabilities
of the current sources of coal supply to Kenya appear subject to a
number of constraints, with the existing basic conditions and related
international supply potentials, on one hand, and the Kenyan market
position, on the other hand, this market would be capable of diversifying
the supply sources not cnly to meet her coal requirements but also to

ensure a considerable degree of supply security.
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