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Dr. Benjamin A. Okech

AL STRACT

This paper analyses the coal/supply situation as it pertains

to the availability for substitution in Kenya. It is a part of a study,
Coal/Fuel 0il Substitution Potentials in the Kenyan Economy which,in
nutshell, investigates the.substitution potentials in the Kenyan Economy

ther assesses the implications of such potentials to both dependence

rted crude oil and the capability of the economy to adjust in light

. envisaged developments. 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 development 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 poliey consideration, the
availability of coal 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 can be procured from any outside
source. It has heen, therefore, necessary to establish the basic mineral
suppl.. 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 situaticn into
relevant perspectives. In this task the fuel 0oil and coal consumptions

in Kenya are reviewed and analysed in crder to identify energy gaps and coal
consumption potentials. The conclusicn 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 security.
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* INTRODUCTION

“'Keényan Enerpgy System, Options and Sub stitution’ Possibilities

Table 1 shows the Kenyan supply and demand structures. Supply
and demand conditions as well as and production and use of technologies
are the fundamental factors for energy option and interfuel substitution
possibilities. Supply conditions and production technologies determine
energy availability by quantity, quality and type. Demand creates the
market and establishes the pattern of enery consumption. Technology
determines Mboth the pattern of use and the flexibility in utilization
of available energy types. All these factors must be mutually favourable

substitution
for interfuel fo be possible in an economy.

As the table shows, on the supply side, the Kenyan economy
depends on seven sources of energy. However, one source, crude oil,
is jnot used directly as a source cf energy. It is refined into
several products, most of which are used as direct sources of energy.
In Kenya, crude 0oil is imported and refined in Mombasa into several
products; nine of which are used as sources of energies ror  different
applicationsl. Fuel 0il is one of such c¢rude oil fuel products. Overall,

crude oil should be seen as a broader energy source.

Of the Kenyan energy sources, crude oil2 and coal are
all imported. However, with hydrcelectricity only about 13 per cent is imported.
Uganda is the sole source of the imported hydroelectricity. In other
words, the )} bulk of hydroelectriecrty, all woodfuel, wind, solar and

geothermal energies are supplied from domestic sources.

Considering the whole Kenyan economy, woodfuel is the erading
energy source. It supplies about 80 percent of the economy's energy
requirements. Crude oil ranks seccnd, 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 prccesses 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 availenergy sources for different uses in the Kenyan economy. To
a greater degree, these processes are energy source specific, implying
that different modes and technologues, depending on energy types are

used in order toavail energies for consumption in this economy.

On the demand side, the table shows 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; u4) Residential sector; 5) Public sector; 6) and Secondary energy
electric sector. Residential sector is the largest consumer of energy.
It consumes about 7 million tonnes of o0il 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 mechanical power. However, the end use technologies

» significantly vary; thereby, as discussed later in this text,
influencing the possibilities and /tgﬁtent of interfuel substitution in the

economy.

Duality of the Kenyan Economy and Energy Use

Dualism of the developing economies sometimes makes it necessary
that, in order to avoid disortations and generalizations, macro economic
related analyses be based on a dualism model. The model presumes a
devision of a developing economy into two: modern and traditional (non-

modern)sectors.

Of necessity the dual characteristics greatly influence the
patterns of energy use,"zzé\;a'l significan% of energy types and the
flexibilities in energy use. it is a major factor underlying
the relationship between demand situation and interfuel substitution

possibilities.



The modern sector is characterized by high productivity,
commercialism, modern technologies high energy dependence, high efficiency
of energy use, and dependence on premium energy sources, among others.
Accordingly, 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 in’the modern
sector alone, changes considerahly. Crude oil now leads as the proportion

of its contributicn to sectoral energy requirements increases to 74 percent.

Seen in terms of crude oil fuel products' and other energies’
contributions to the 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 ¢f crude oil and hydroelectricity élontribute about 60
percent of the Kenyan modern sector's energy requirements. Also, it can
be observed that, 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 theory interfuel substitution possibilifies can be asl"”ﬁumerous as
interfuel permutations or combinations would allow. Similarly, the extent
of the substitution would not be restrainable. Energy is required
primarily to provide end use energy forms: light, sound, heat, and
mechanical energy. In theory any energy source is convertable into these

forms.

But, as already been indicated earlier in this text, in practice
interfuel substitution possibilities as well as the extent of such
substitutions are technically determined by: 1) energy supply situation;

2) energy demand situation; and 3) end use technologies. Thus.in the

absenee of any strong deliberate energy souree divewsifieation strategy

or other policy inter—entions, these factors primarily aecount for energy
source diversity whieh may eharacterize an energy system in an economy.

Their implications and signifieanes differ with the phase of energy flow in the

system.



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

' . h A

It is this implication of the end use technology which li'rﬁits' our
option to coal for substitution of 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 energy, has a
national base with high potential sites suitable for.connections to the
national 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 pcsition hydropower as a superior option in an economy like that
of Kenya have been sufficiently discussed by this author elsewhere 3.

But, the technclogies for the processes where fuel oil is
currently used as the source of energy would make hydroelectricity an
efficient energy source. For instance some of the processes are supported
by aerodynamics, thermodynamics as well as physical states which can be
provided only by air and gases involved in and evolved from respectively,
combustion of fuel oil. Thus heat transfer would require dynamics of flue
gases and chemical reaction may require a suspending media offered by air and
other gases in the combustion vectors, 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 end use may .not be high

enough to warrant use of hydroelectricity.

In summary, altholgh supply situation, coet relationships and the
Kenyan national policy may favour use of hydroelectricity, and not the foreign
based coal, for fuel oil Bubstitution, technologies of end uses do not
favour this type of interfuel "substitution. This leaves us with coal/fuel

oil substitution as the only viable option.
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Kenya Coal/Fuel 0il Substitution, Policy Implications and

Analytical Framework

Coal/fuel oil substitution has become an important energy policy
issue in Kenya. This importance derives from two major reasons. First,
substitution is seen as an energy management mechanisms through which
desirable energy conservation and diversification can be achieved.

Second it may help develop the economy's capability to cope with the
emerging situation of increasing dependence on how quality crude oil which
must be processed to meet the increasing demand for high quality petroleum
products. Refinery output for fuel oil and output for high quality
products tend to be negatively correlated and an appropriate production
mix is crucial if the requirements for sectors which depend on them have to
be met. To the extent that substitution affects the fuel o0il demand, it is

seen as a possible solution.

However, in substitution, supply situation of the substitute
becomes a fundamental consideration. Particularly at a policy consideration
level, the availability of the substitute must be conceived, at least, as
probable. This section, therefore, covers a very significant issue

regarding the coal/fuel o0il substitution in Kenya.

Kenya coal supply situation is characterized by two major basic
conditions are greatly linked to in-situ status of the commodity. The
second is that Kenya having no known coal deposit, depends onthe
international market as the supply source. Of necessity, therefore, a
framework of a eomplete analysis of eocal availability. For substitution in

Kenya must be based on these basic eonditions.

The first eondition requires that eoneepts of resources and
reserves be well understood. Furthermore, the status of resources and
reserves, the relationships between resourees and reserves as well
as the relationships between reserve and produetion be adequately
established. The second condition requires that: (a) the above tasks be
accomplished on a global basis and (b) the international market be
sufficiently analysed to identify the factors pertinent to coal supply

sitution so as tc eventually know how these factors interplay to relate to the



Kenyan coal availability conditions. Beyond resource/reserve situation
these factors include: production capacities of coal producing nations;
their export capabilities; the international freight industry behaviour
and characteristics; alternative uses of coal; and internaticnal coalj::

trading pattern and import/export preferences.

ORGANIZATION

First, in addition to the foregoing text, this section explores the

conceptual aspects of resources, reserves and supply and presents coal

supply system model. The model identified linking factors and examined the
types of dynamics which affect the status of, and the relationships between,
resources, reserves and coal supply. Second, global status of resources

and reserves has been analysed. At this stage, the quantity of reserves and
resources; their distribution by country; the reserve/resource relationship

as well as reserve/production relationship, by country in terms of
ratios, have been demonstrated. Eventually their implications to * supply

situation are discussed.

Next, an analysis of the international coal market identified
kéy supply parameters: (a) export capacity; (b) international freight industry
characteristics and behaviour; and (c) alternative uses of cual; trafding

patterns and import/export preferences.

Their impications are concurrently discussed. This section
is followed by an overall summary of supply implications and extrapolation of
identified basis conditions to interpret the implications on potential coal
availability‘to the Kenyan market. The Kehyan supply picture is, further
handled by looking at the situations prevailing -at the actual coal
sources. Althcugh Tanzania ia nct 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 0il by assuming complete substitution.
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CONCEPTS OF RESOURCES AND REVERVES AND 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 components of
mineral commodity supply systems. . It is further necessary to understand
the relationships 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 between
resource, reserves, and supply as well as the elements whose dynamics

underly the relationships and conversion processes.

Although the terms resources and reserves in relation to mineral
commodity endowments are frequently used intercheably,: technically, they are
different in meaning. Consequently, the aspects of the supply Sydtem they
describe are not only different but also have different imrlications to

mineral commodity supply situations.

Resources are mineral in-situ deposits which are to6 -some extent
known to exist or sometimes can be inferred to exist but cannot be exploited
beneficially due to inhibitions by socio-economic, technological and
institutional conditions as well as due to the state of knowledge, At
least one of these sets of ccnditions 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, are known to the Bxtent that they can be benefieially Y
exploited, using the exisitng technology and, under the prevailing socio-
economic conditions and within a feasible institutional framework. Reserves
can, further, be divided into two sub-categories. The first consists of the
deposits. which are known to exist but have not been developed because of lack
of infrastructures and facilities necessary for their exploitation. The

second ccnsists of the deposits which are being exploited and hence have
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been developed through constructing infrastructures and facilities
necessary for their exploitation. They are associated with operating mines.
For them production is the only major process required for conversion to

active supply sources.

Figure 1 shows the mineral supply model integrating resources,
reserves and supply and those elements whose dynamics can transform a
deposit from reesources, to and reserves to actual supply. The positions
of deposits are reversable through reverse dynamics and relatively slow
farward dynamics or a stagnation.

From the foregoing text and the figure referred to the
bhierachies 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 actual supply are basically operational
in nature. They are: production; shipment; and trade. The infrastruyectures
and facilities requires to support these operations are assumed to be
existing. The next immediate supply source 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
position.

STATUS OF COAL RESOURCES AND RESERVES

It was dobserved earlier that Kenya, having no known coal deposit,
depends on the international sources. On the basis of cohvential economic
theory pertaining to international trade, any country which has coal
resources and reserves has a comperative 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
0il dubstitution. Therefore, the analysis of the status of f global coal
resources and reserves provides a bottom-line framework for a logical

interpretation of the Kenyan supply situation.
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The characteristics of the status of primary concern here are:
(1) quantity; (2) glcbal distribution; and (3) resource - reserve

relationship. These characteristics are presented in table 2.

Quantity and Global Distribution

Table 2 shows that the world resources stands at about 10.75 X 10‘S
million tons of coal equivalent (mtce). The reserves are about 0.7 X 106
mtee. The table further shows the distribution of the world resources. At
a 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 45 per cent of the world resources and the United
States about 24 per cent. In other words, about 70 per cent of the world
ceal resources is located in only two countries. Although this proportion
suggests a considerably high concentration in ownership and control of
world coal resources, the remaining proportion is considerably wide spread.
It is shared by a large number of countries. Precisely, resources
outside the USSR and USA are shared by more than ten countries with the
People's Republic of China, Poland, Australia, Canada ad and the United
Kingdom, each, having sizeable share. Thus, in general even on the basisof
distribution by country, the world coal resources are considerably widely
distributed. _ - i

For reserves on basis of continental distribution, again, the
deposits are considerably widespread. By country distribution, 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.
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Implications of Glcbal Distribution to Supply

Distribution of this type has two major 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 availability of coal and also facilities regional self-sufficiency.,

Coal .is likely to be available on regional basis thus reducing chances of world
wide regional imhalances. The second implication partains to the effect on
the inter-regional or international trades in situatiors where such trades
are necessitaed by either regional imbalanezs or export/import preferences.
The relatively low concentration of resource/reserve ownership and control
which are inherent in this kind of distribution is not conducive to mono-
palistic or oligopolistic 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 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 monopoly powers in

the international coal market.

Resource/Reserve Relationships

The relationships between resources and reserves are also shown in
Table 2. These are shown by country and alsc for the world, as a whole, as
reserve/resource ratios. In essence these ratios are comparison bases
indicative of relative aboundance of two categories of coal endowment: those
which are exploitable under the existing socio-economic conditions; the
prevailing institutional arrangements; and the present the 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 about 0.06. The low

ratios which characterize the reserve/resource relationships suggest that
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only small a pertion of the world coal endownment is exploitable under the
existing conditions. There are, however, exceptions, with high ratios.

They are countries, where, in comparison with most oft the industrialized
world, the extents of exploration of coal have been limited. In other
words, the high ratios tend to reflect limited kncwledge 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 been undertaken.

Implications 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, particulgrly in the long run. Put differently, coal
deposits are far from being depleted as the bulk of them are still falling
under supply base category which, with favourable changes can be converted

to actual sources of supply.

WORLD PRODUCTION OF COAL

Table 3 shows world production of coal and also the distribution
by country. Distribution of the world coal production is similar to that
of the world resources. Those countries with biggest resources are also
the largest ccal 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 mentioned 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 production is similar to those of distribution of

resources and reserves.
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Table 2: "W rld-Coal Resources’and Reservés by Chuntry

Country

Australia
Canada

People' s Republic of
China

Federal Republic of
Germany

India

Poland
Republic of South Africa
United Kingdom
United States
Soviet Union
Botswana
Mozambique
Swaziland
Tanzania
Zambia
Zimbabwe

Other Countries

.........................

Source: Up dated from:

Study, Mimrod Press, Boston.

Washington, 1984,

Resources

...... ’r o

(Mtce).

600,000
323,036

1,438,045

" 246,800
81,019
139,750
72,000
190,000
2,570,398
4,860,000
16,000
3,850
14,200
1,590

130
29,200
164,094

Reserves Reserve/

I ‘" “Resources

% (Mtce) % (Ratio)
6.00 32,800 5.00 .0.05
3.00 4,242 1.00 .0.01
13.00 98,883 15.00 0.07
2.00 34,419  5.00 0.14
1.00 12,427 2.00 0.15
1.30 59,600 9.00, 0.u5
1.00 43,000 6,00 . 0.60
2.00 45,000 7.00, 0.24
24,60 109,300 17.00 0.04
45,00 56,711 9.00 0.01
0.15 9,946 1.00 0.62
0.0u 3ul 0.001 0.09
0.13 2,868 0. 004 0.20
0.01 453 0.001 0.28
2,01 45 2.001 0.35
0.270 3,124 0.005 0.11
1.50 49,196 0.070 0.30
1007 662,932, ,:7100° 0.06"

Coal-Bridge to the Future-Report of the World Coal

1980 Mineral Industry of Africa,
Bureau of Mines of the United States Department of Interior,

Energy Environment and Development in Africa;

SADCC: Energy and Development to the Year 1980, Beijer Institute,

Stockholm; 198y.
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Table 3: World Coal Annual Production by Country

Country " Ppoducétion Pércentage
(Mtce)
Australia 4s5.7 2.1
Canada 28.9 1.3
Peoples Republic of China 459.,0 21.1
Federal Republic of Germany 152.5 7.0
India 95.0 4.4
Poland 159.9 T4
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
Mogzambique 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 s - ccvrrrrrrreeoernasons Rk L 1 R R R R R R . -100.00"

Source: Up dated from: Coal-Bridge to the Future-Report of the World Coal
Study, Nimrod 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 ofto the Year 1980, Beijer Institute, S'cockhci“'n
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RESERVE/PRGDUCTION "RELATIONSHIF

The strength of reserve-prodaction 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-prodctuion (or reserve development) 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. The ‘reserve/production ratio
or the reciprocal can be used. The ratios for coal reserve-production
relationships are shown by country as well as for the world Table 4, In
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 meet coal
supply requirements. In effect these ratios show the relationship under
static or initial scenario on the status of reserves and the levels of
production. Overall the implication of the table is that for most
countries the reserves are several times greater than the current
production. The sallest ratio, is that for Soviet Union, which is 112.
The largest one is for Botswana which is 99,410. However, for the world

the ratio is about 300.

Implications.of ‘Réserve /Productiol' Relationship to Supply

The implication is that on the basis of current production levels
and amount of coal reserves, the reserves are capable of sustaining
production for foreseeable future. These ratios can be interpreted to
mean the number of years for which such sustenance would last.

Thus considering the Soviet Union as the indicator of the shortest period,
the implication is that the shortest time a national reserve would sustain
production is bout one hundred years. On a global basis, however, on the
average, the current world production would be sustained for about three

hundred years.
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COAL"EXPORT  POTENTIAL Y

Those countries which dc not have adequate demestic coal supply
to 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 worlds imports requirements.

One of the major factorthich determine the availability of coal for this
purpose is export capability of the producing country. Underlying this
factor are the producer's production 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 measured

by export potential.

A studyL+ has analysed, estimated and projected export
potentials, for the producing countries, upto the year 2000. According
to the study, the largest exporters are likely to be the United States
and Australia. Each country is expected to be capable of exporting 100 mtce
per year. The second largest expcrters 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 5 mtce. . .The remainder together are
expected to be capable of exporting between 20 and 50 mtces. These
projections are expected to meet the world coal import requirements.
Thus on the basis of this - study coal export capability of the producers

is expected to meet world import requirements.

"INTERNATIONAL FREIGHT  INDUSTRY

The importance of characteristic and behaviour of transport
sector on a commodity 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 elements here are:(a) mode of shipment; (b) capacity availability;

(3) freight rate behaviour.
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Table u: Reserve/rroduetion ‘Relationship by Country.

CQuntrv Reserve/Produgtion Ratic®
Australia 717.72
Canada R 146.78
Peoples Republic of China : 215.67
Federal Republic of Germany : +225.70
India: .- 130.81:
Poland 372.97
Republic of Scuth Africa 435,66
United Kingdom : : © - 512.53
United States . i % 205.34
Soviet Union, o _ coe e 112017
Botswana . oo de - +98410.00
Mozambique e , : i S0 1136467
Swaziland ' o 2868, 00-
Tanzania _ 1510.00
Zambia : - - 450, i
Zimbabwe S R -15620.00

Other countries e

World 305.48

Source: Tables 2 and 3.
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Shipment Mode

On the basis of mode of shipment, the international freight
industry can be categorized into two major sectors. The first is a
"specialized sector". It is dependent on highly specialized facilities
and infrstructures. 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 sectors. Vessel
capital and operating costs are relatively high. 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 inflexibility in terms cf both commodities or goods and
international routes to be served. Because of the inflexibility and effect
of economies of scale on transport cost, to be cost effective, the markets

served must be sufficiently large to enable full capacity utilization.

The second sector handles coal shipment. It 1s considerably
different from the one discussed above. It is "a general sector'. It
depends cn 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
ae multi-purpose, the cost sharing is feasible thereby. making unit costs
relatively low on a commodity basis. Consequently, the transport costs
¥e, less sensitive to. . market sizes as the full capacities can be utilized
on shipment of different commodities. The major inherent characteristics
and behaviour are: healthy competition, more ready capacity availability;

non-captive ownership; and short term leasing arrangements.
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Capacity Availability

As stated earlier coal shipment is performed by a sector which
also serves cother commodities. The capacity availability in light of multi-
purpose nature of this sector is therefore a basis factor to coal supply
situation. Adequate capacity must be availabe on a continuing basis to
handle increasing volume of commodities. In the past the dry bulk capacity
had adequately supported international coal trade. For the future, the
expected situation is based on the perspectives developed from estimates
and f%ro%ections of a world coal studye. " The estimates considered a number
of /crucial to 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 foreseeable future,
dry cargo vessel capacity will be adequate to support total increased volume of
international trade dry bulk commodities, including coal. "Thus the ship”
capacity is net seen as an adverse factor for international coal supply

situation.

Freight Rates

Freights rates are essentially transport charges. They greatly
determine coal supply costs. Thus in turn they greatly influence the
delivered prices of coal. The major determinants of levels and behaviour
of freight rates are: (1) length of trade routes; (2) economies of scale;

(3) ship capacity supply/demand situation.

Table 5 shows freight rates, and distances for selected coal
trading routes. In general the freipht rates increases with route
distances. However, the relationships -- are not necessarily proportional.
The US (East Cost) Pakistan route is the longest, among the routes shown.
The freight rate for this rcute is also the highest. But, there are few
significant deviations from this generalization. For instance, the South
Eastern Coast - Kenya route is among the shortest. 'But freight rate for
the route is among the highest. Another exception of a smaller order can
be seen in com paring the situation for cases of Australian-Indian and
South 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

. . ,nautical
miles; the second route being about 1,500/ - miles longer than the first.
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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 g freight rates of the ocean-
going shipments is the ship size. Due to economies of scale, utilization
of the big vessels results in low unit shipment costs. On the other hand

utilization of small vessels result in relatively high unit shipment costs.

The effects of the ships size on freight costs have been studied
for some selected routes. In specific, such a study was performed for three
different ship capacities and for three different routes7. 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 route 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 DT and from 115,000 DWT to 75,000 DWT, respectively. For
Canada-West European Routes the rates increased by 9.4 and 6.0 per cent for
simikar respective capacities reductions. Finally, for the Australian-
West European 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 relationship. Two recent experiences demonstrate effects
of this factor. The first one occurred along Japan/.Australia route in
19818. Along this route , the normal freight rate was about US$5.0 per
ton of ccal. 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 finally to US$12.75 as the capacity became more availahle. In
the beginning of 1985, the rates eventually settled at the normal level
as supply and demand became close.to an equilibrium. The second,
experience which was relatively moderate, occurred along North America

(East Coast)- Western Europe route in 1986 . As a result of depressed
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capacity demand which prevailed during the most part of the first half
of the year, the rates declined to about U S$$3.50 per ton. This rate
increased to about US$5 and then finally to about US$6 per ton as. demand

increased.

Frequently, this factor is the major cause of the short-term
freight variations. The freight rate increase with demand the '. increase
can.be very significant depending on the capacity supply - demand gap for

a given route.

Summary and Implications

The implications of the Internaticnal Freight Industry to coal
supply situation have been discussed under three major elements of the
market: mode of shipment; canacity availability; and freight rate
behaviour. The sector of the industry which handles the coal has a
number of characteristics with relatively favourbale implications to
supply situation of coal, particularly in comparison to the implications of
characteristics of a counter-part sector to the supply situation of
those commodities it handles. In particular with respect to mode of
shipment, flexibility inherent in the sector has favourable 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 behaviour, though determined by a number of factors, the nature of

the market keeps the levels of freight rates competitive and moderate *
with significant flactuation being caused onlyb 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.
Major uses of coal can be broadly classified into two. TFirst, coal is
used for generation of thermal energy. Second, coal is used in metallurgical
processes. The first use consumes just over 75 per cent of the world coal

production, thereby leaving less than 25 per cent for the second use.
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Furthermore, use of coal 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 combustion. Generated thermal energy
is used for production of electric power and also for industrial
applications. In the indirect use, coal- is converted into either gaseous
and liquid fuels, through the conversion processes of coal pasification and

coal liquification, respectively.

Of the 75 per cent of the world coal production used for energy
generation, the shares by proportion are as follows: about 0.8 is used
for generation of electric power and about C.2 is used for thermal generation
for industrial applications. Thus interm of global shares about 61
per cent of world coal production is consumed for electric power
generation and about 14 per cent is used for thermal generation for

industrial applications.
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Coal gasification and liquifiction started attracting
interests only recently. Coal derived liquid and gaseous fuels were
seen as possible substitutes for petroleum derived gaseous and liquid
fuels. Relative abundance of coal, the events ensuing from 1973 oil
embargo as well as cartel activities of OPEC lead to intensification
in research, and development of coal gasification and liquifiction
technologies. However, to-date use of coal in these areas have not
progressed fast enough to capture any significant market.

A world coal study suggests(lo) a significant growth in
coal utilization in the future. However, the growth rates are not
«xpected to be uniform. A faster growth is expected in the sector of
energy generation. Growth rate for the coal use in the matellurgical
process is, however, expected to decline, resulting in a relatively
slower growth., In terms of global shares again consumption in the
energy sector is expectea to reach 85 per cent whereas metallurgical
sector is expected to consume upto 15 per cent of wolrd coal production.
The use in energy sector is expected to be dominated by consumption
for electric power generation. Proportion for industricl energy uses
is expected to be significant. However, uses of coal for both gasifica-
tion and liquification are expected to grow much slower due to tech-
nological constraints which are yet to be overcome in order to make

large scale applications viable for this type of coal use.

INTERNATIONAL COAL TRADING PATTERN AND IMPORT/EXPORT
PRLFERENCES

The significance of an established intcrnational 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 can either create high barriers or reduce barriers. High

market barriers favour moncpolistic practices. These categories of
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markets would thus be easily isolatea by market compartmentilization
and discrimination and subject to non-competitive practices associated
with a largely controlled market. However, high market barriers would
easily evolve from highly concentrated trading patterns. The second
implication relates to supply continuity for all markets including the
tradition consumers. Here again a highly concentrated trading pattern
would tend to restrict coal flow not only along favoured markets but

alsu to those few traders along the major trading routes.

The nature of international coal trading pattern is
characterized by figure 2, and tables 6 and 7. These illustrations
show that the pattern is considerably diverse. First, figure shows
that several routes radiate from major coal producing countries to
different parts of the world. Second, table 6 shows diversity beth in
directions of the routes and the distances the rcutes 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 xtent to which major world consumers of coal
diversify their supply sources. Alternatively it shows the extent to
which the major expertars diversify the destinations of their ccal
exports. Considering source diversification, the table shows that
Western European Consumers import their coal from, at least, six
scurces, as follows: 25 per cent from Australia; 20 per cent from the
United States; 15 per cent from Canada and the Republic of South Africa;
10 per cent frum Polamd, and 15 per cent from the rest of the world.
Japan imports her coal requirements fran, at least, five suurces, as
follows: about 33 per cent from each Australia and United States;

10 per cent frum each Canada and the Republic of South Africa, ana 14

per cent from the rest of the worlu.

Economics aside, a major factor underlining existing coal
trading pattern is import/export preferences. The preferences are
determined by diversification strategy which in turn aimes at

minimizing supply security in case ¢f importers and market security for
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exporters. The consequence is that coal frum a given source would not
only be destined to the market which is mest advantageu with respect
to shipment related cost. It would, also be shipped to other markets

provided the costs are within the eccromic limit.

It can be implied that unless the ccencmics of coal changes
considerably, the coal trading pattern will continue to be determined
largely by import/export preferences. Furthermore, it is logical to
imply that since supply and market securities are ratiovnal considera-
tions, diversification strategy will continue to be in practice. It is
therefore reasonable te state that unless ,lobal security changes

considerably, the existing internaticnal trading pattern will persist.

Implications of the Patturn to Supply

It has been uemunstrateu that the international coal trading
pattern is diverse¢. The implications of this type of pattern have also
been discussed in the text. Thus appl.ying specifically tc¢ cual, first
the small and new markets would finu/rlzlatlvely casy to access to
word ccal supply sources and second supply continuity is ensured for

virtually all consumers of cual.
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. a
Figure 2: Maritime Coal Trade Routes

Source: Coal - Bridge to the Future: Report of the

World Coal Study p. 171.

Note that for crude oil the major routes originate from Middle East,
through Suez Canal to Europe and North American and from North
Africa to Europe and North America. For the implications of

cost and route pattern comparisons see the discussions on the
International Freight Industry in this text.
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Table 6 Selecteu Maritime Coal Trade Routes and Distances

IDS/WP 454

Source Destination Cape Route Canal Route
’ (Nautical Miles) (Nautical Miles)

Canada West Coast) West Lurcpe 15,400 10,000
Japan 4,800

Unitec States (East Coast) West Eurupe 3,600 -
Japan 16,000 6,000

Uniteu States (West Coast) West Europe 13,800 400
Japan 4,750 -

Republic of South Africa West rnurcpe 7,200 -
Japan 8,700 -

Australia West Lurcpe 13,700 11,400
Japan 3,600 -

!
Source: Coal-Bridge to the Future - Repurt of the World Coal Study

Nimrod Press, Boston, 1980 p. 170
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Table 7: Coal Source Diversification as Consumption

Percentazes of Major Counsumers.

Major Scurces of Coal

Consumer Australia United Canaaa South Polaniu Rest of the
States Africa - World
Western
Europe 25 20 15 15 .10 15
Japan 33 33 1C 10 14

Scurce: 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 identifiec thuse basic conditiuns and
analysec their implicatiuns to the werld coal supply conditions. Here we
put the Kenyan supply situation in the context. In other werds this
section will sythesis the ensuing implications and relate them to the

Kenyan availability situation.

First with respect to reswurce and reserve we have identifieu:
quantity, relaticnships, anu cistribution. All of these measures are
by anu large inuicate favourable coal supply situation. The abandance
of reswurces and reserve and their relaticnships, supest that greater
oppurtunities exist for lrcadering the more immeaiate supply base by
cunvertin, reswurces to reserves, subject to realizaticn of desirable
cynamics. hcwever, the nature of aistribution favours supply comnuitions
by reducin; cuncentrations of repicnal anu naticnal resuurces and reserve
cwnership and control. In other werus, on the basis of conventional theory
of inaustrial econunics which relates market structurcs cor characteristics
to behaviwur, the implication here is that concentraticn of this type
would renuer supply restraining and disrrupting barrivrs and efforts

less effective.

Second reserve/production relationstips shown as ratios,
alsc indicate favourable international supply situaticon. The implication
here is that greater cpportunities to expanu producticn by merely
increasins utilization cajacities, developing and expleiting idle

reserves d¢ exist.

A third conditicn pertains to export capacity. Unuerlying
this factor are the producticn capacities, assuming sufficient reserve
supply base, anu the damestic supply - Gemand balances. A desirable

expurt capacity, based on production situation on the one hand anu domestic
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demarid situation un the other must exist in order to sustain any
expecteu internaticnal coal requirement.. It was founc- that desirable

capacities have existed anu are expected exist in the foreseable future.

The cunditions stateu above relate to supply conditions
throuph the capacities to jenerate ccal anu avail surplus upt the
points of producticn only. The strergths of the remaining conditions
are however, inherent in their relationsnips with, ane implicaticn te,
feasibilities of transfering the surplus from exporting countries to
various importing countries. The first condition under this category
pertains to characteristics anu behaviour of the dry cargo secter of
the international freight industry as determined by: mode of shipment,
shipment capacity demand, availability behaviour, and freight rate
behaviour. The second condition pertains trading pattern. Underlying
this factor is export/import preference, a behavicur which is based on the
diversification stratesy which has been in turn necessitated by needs

for risk minimization or security maximization.

In totality tnese conaitions are favourable to supply situation
in that they facilitate cual supply ana trade across the ocean
anu the internaticnal bearders. With respect to international freight
market, the flexible nature of mode of coual transportation, competitive
characteristics of dry cargo sector and hence the stable anu competitive
freight rate behavicur have been conuwucive to windsureaw transacticns,
trading patterns and ruasonable unit costs which have favoured even
snall markets as well as those markets which are relatively far away
from suurces of coal. With export/impurt prefercences, ane within the limit
of eccnomic costs, a cost independent trading pattern has emerged in
the international coal market. This pattern has the capacity to
facilitate availability of coal tu new anu small markets,and the capacity
tu reauce moncpoly characteristics in the internaticnal market. It there-

fore ensures high degree of supply certainity.
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Kenyan Positicn

Overall, the conditions which have been discussed in the
foreroing text would facilitate availability of coal tc the Kenyan
market. The category of comditions which pertain to: resource/reserve’
abounuance; resource/reserve relationship, resource/rescrve distribution;
reserve/production relationship; and pruiuction capacities and export
capacities, yenerally, ensure a favourable basic supply situation to
the Kenyan market in the same manner they do to the international market.
Conditicns which pertain tu transport feasibility were founu technically
favourable on a glchal basis. Here again, Kenyan situaticn is
similarly favoured. With respect to Jdistance, it was found that a route
of uptc 16,000 nautical miles is feasible. Kenyan market lies within
this distance from the major coal producers. This means that the
Kenyan market lies within a feasible coal tradiny;; distances. With
respect to the freight rate, two major favourable obscervations can be
made: First, Kenya can prucure ccal at a cheaper freight rate than the current
current procurement freight rates, ana, second the Kenyan market is
capable of absurbing freight rates which fall on the high side of the
international freight rate range. Tnese are deduceable from table:

5 which shows that, at US$ 18.00 per ton, the procurement freigsht rates
for Kenya is .. mcny the highest in the world. Fuorther, underlying the
favourability of the freight rate to transpourt feasilbility are the

parket forces which temd to keep the rates at low and competitive levels.
The implication here is that freight rates for coal routes to Kenya are
likely _ to decrease once the Kenyan market is adequately integrated

within the international cual market systan.

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

North America to Middle East and Asia. Further more, the Kenya market
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is within the reach of the international dry cargc route system to

which it is connected by her international port of Kilincini. With
faveurable freight rate anu the flexibility, which was earlier identified
as a favourable charactoristic of the dry cargc sector, the trade pattern

would facilitate coal availability to the Kenyan market.

CURRENT SUPPLY SOURCES AND THEIR SUPPLY POTENTIALS

So’ far the actual supply scurces have not been discussed.
Here these sources arc reviewed and their supply capabilities are
assessed. Kenya imparts coal from only two countries: Swaziland and
Mozambique. Swaziland supplies about 65 per cent of the Kenyan Coal
consumption. Thus the remaining 35 ter cent comes froem Mozambique.
These two have satisfactorily met the Kenyan reguirements. Their
capability to meet cnvisaged increases will Jdepend on a number of

factors some of which are reviewed in the forthcoming discussions.

Swaziland Coal and Supily Potential tc Kenya

As already been statal this scurce supplies 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 thuse general
basic conuitions which have, earlier, Leen discussed within global
context and second on sane specific conditions precipitated by the
political situation and associated changes in the southern region of

Africa.

Regarding the general basic conditions, resource/reserve
situation, jrwluction and reserve/proguction relationship for Swaziland
have been earlier shown in tables 2, 3 anu U4, respectively. Anu
considering these fijures togetner with: production capacity, export
capacity, Jomestic balances; and competitive positions of the Kenyan
competitors fur Swaziland coal, one gets the picture of the implications

of the lbasic conditicns on the potential of the Swazi coal deposits as a
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supply base for the Kenyan coal requirements. The supply implication
deduceable from the figures in the tables is that considerable expansion
oppcrtunities exist for loth actual production and production capacity.
Recent production trends tend to support the above implication as they
demonstrated substantial expansion capability lLetween early 1970s anu
Mid 1980's. During this period the average annual praluction increased
from 130,000 to 180,000 tce.

However, even ° with minimal effects on the Swazil expurt capacity,
the supply potential with respect to the Kenyan market must, further, be -
seen against the background of the cumpetition for surplus coal for
export from other export markets. Precisely, the extent of the availability
of Swazi surplus ccal would to a significant degree depend on competitive
advantagzes Kenyan market has over cther export market and vice-versa.

One crucial factor here is that policy of Swazilanl which ties expurt Of

coal to herdevelopment activities.

There are three major export markets for Swazilanu coal.
These are: Kenya; South Korea; and Mozambique. Kcenya is the largest
market. It expoarts about 50 per cent of Swazi coal export. The remaining
portion is shared more or less equally between Korea and Mozambique.
Varicus tracing relations exist between Swaziland and importers of her coal.
Any type of such relationship woauld, however, influence competitive
yositions 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-term bilateral coal trade agreements. At best there may be
short term supply acreepents cammeonly designed to ensure some degree of
supply and market certainities. However, such agreements are usually less
biniing and hardly last for more than six months. Furthermore they are
usually mouifiel or cancelled on short notices. Thus, trade in ccal
between Kenya and Swazilanc is largely governec by, first, free market

fcrces which necessitate such exchanges and, seconl, diversification
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strategy which is a usually practised to minimize supply risks on the

part of Kenya anu market risks on the part of Swaziland.

But, the Swaziland has an export policy which ties coal trade
Letween it and South Kurea to some cdevelopment activities. The traue
is unuer d wide ramge of Li-lateral tradin; agrednents which are in turn tied
tied tc development activities. Thus whereas one of the fundamental
motives for the trade can Le attributed to diversification strate;y,
the trade is largely scvernea by those arranganents which involve long
term committments. LEffects of free trade elements are therefore reduced

in the case of Scuth Korea and Swaziland coal trade.

In a nutshell, with nov lon,~term bi-lateral trade ggreanent
Letween Swaziland and Kenya, on the cne hand, and long-term coummitments
between Swaziland and South Korea, on the other hand, Kenyan market
can only vccupy a sucond position within the Swazi supply pricrity list.
As such this situation reduces the potential for supplying Kenyan

market with coal.

The furgsoins facturs upwrate on the supply side. On the
demand side of the Swaziland market, the state of consumption is one of
the major factors tied to export supily potential. As inplied, in the
earlier discussion, this factor operates through its effect on export
capacity alsc. In essence, the dumestic market can be seen as a
canpetitur of the export markets. Thus the degree of canpetition woula
determine the export supply pctential. This situation is Lound to Le
increasingly effective. Thus, even though it ‘is suggestive from the foregoing
that coal preduction is largely expoert oriental sane trencs in Swazi
dunestic enar3yy consumption sector indicate that the expourts markets are
bounu to face increasing campetition frum the domestic market.
Pertinent feature here are trenus,patterns ane levels of consumpticn.
The current consumption stanus at abcut 82,000 tons ¢f coal equivalent
(tce) per year 12 . Of this about 72,000 tce is supplied from the

domestic pruwaucticn. The remaining 20,000 tce is im.orted frcm the
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Rejpuklic of Scuth Africa 13 . The majer consumers arc industrial,

household and electric power sectors. The first two sectors consume

about 84 per cent ani the last censumes abuut 16 per cent of the dumestic
consumption. At this state of counsumption the Swaziland would still have at
at least about 50 per cent of its ,roduction available for export

markets even after eliminating her uependence on impurts fram the

Republic of Scuth africa.

Hewever, considerable changes in the state of consumption
are expected to occur in jatterns and levels of consumption. LElectric
power sectcr's share of coal consumption is expected to increase frun
the current 16 per cent tou 55 per cent by the enu of 1980's 14 . The
total censumption is expected tou increase at an avergye rate of 5 per
cent annually over the 1980/2000 period. In other words, cunsumption
is expected to increase to cover a millicn tce Ly the end of this century.
Unless matched by equivalent expansion of production, these charses

are bound to substantially affect the Swazi's coal expcrt supply putential,
y v rhiy b

For production, the extent to which any reasonable expansion
can be achieved largely deLends first on the feasibility to expand
iruduction of Mpaka Colleries mine and second on the feasibility to
expand transport Capacity. In the past, these facturs have considerally
restrained production of coal in Swaziland. The bulk of Swaziland is
[rouuced from the Mpaka Colleries. It prouuces about 90 per cent of the
domestic production. It is the only scurce of the export ccal. Further-
more, the mine accounted for the bulk of production increases which in
turn were responsille for the trenus discussed earlier. Due to these
developments, the mine's production is cluse to appreaching design
capacity. The marginal capacity increases are on the declining trend,
implying, ceclines in the productivn growth. also, logistic capacity
has Leen an aaditional constrain to ccal production expansion in
Swazilapi. With abcut 60 per cent of the dumestic production supplying

export market Swaziland coal production is largely export orientea.
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The production has been tiel tu the ability to transport coal to the
wrts for,export. Unless the capacity cf the exporting transport
facilities ani infrastructure increase siznificantly, the expansion of
roduction would Le expected cnly to be moderate with the bulk of the
additional production supplying the Swazi. market. Plans are, however,
underway to «xpand logistic capacity so that Swaziland can expanu its coal
export. Of necessity, the effect of this would be to increase supply
putential 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 pused by this situation has necessitated formulation and
implementation of policies aimed at reducing dependence on the Republic

of South Africa for cnergy supply.

Current Jdependence of Swazilane on South African enerygy sources

is considerably hijh., It has bLecn earlier pointed cut that about 20,000
tce of caal, representing alout 20 per cent of domestic consumition, is
inported froum the Republic of Scuth Africa, annually. Furthermore,
Swazalamu imports about 200 gwh s of electric power, which represents
about 60 per cent of its consumption, frum the same country, anmually.
Worse still, it Jepends entirely on the Republic of South Africa for

its petroleum products requirements. It imports about 190,000 tce to

. 1b
meet 1ts annual requiraunents

Measures to change this dependence are alreauy underway. .
Because of uncertainitics arising from the political situation in Suuth ..
aAfrica, the Swaziland National Policy has put attainment of energy
independence as a priority. The policy statunents articulated expanuied
use of domestic coal for electric pewer generaticn as a means of attaining
self-depenuence ¢n eneryy.  Underscorin, growing domestic deman., this

is considered as a medium term objectives. The leng terms policy
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objectives aim at significant reduction of dependence on refined
petroleum products from the Republic of South Africa. This is supposed
to be achieved not only by refining crude oil within the country but also
by substitution of the more scarce crude oil fuel products with the

more available 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 scurces fram 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, othemise have been available for export market.

Mozambique Coal and Supply Potential to Kenya

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

observations on which a less detailed assessment can be based exist.

The resources rescrve status indicate relative abundance,
(see Tables 2, 3 and 4) implying high potentials for production and
capacity expansions. The desire to exploit these potentials have been
reflected in the expected degree of expansion. Currently the annual
poduction stands at about 600,000 tons 17 . However, plans are
underway to expand the annual production to 6 million tons,'18 » thereby
increasing the prcduction ten times. Although the time within which
this production target will be reached is not specified, by the end of
this century only one third of the target is expected to be reached.
A recent projection puts the expected annual production at about 2

million tons by the y=zar 2000
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The feasibility of achieving these producticn targets:ana
therefcre the impacts of such expansions on the export supply
potentials should be seen in light of real situation of Hozambique.
As earlier obscrved, uchievement of & millicn ton per yeur ds anmual
production would mean increasing the proauction @ thousund times.
Achiweanent of the secccud tarpget would mean a three uncred times
increase within ten years. by and lerge achieving tnese target would
require support of substantial amount of resources ancg ¢ number of
adjustments.  but these conditions are unlikely to be met considering the

states of security and economics prevailing in deozambigue.

Even when a substuntial expaunsion in coal producticn is
dachieved, supply potentiual for the kenydn market would be subject to
yet another bi-lateral trade agrednent and/or arrangument tied to
development comnitments. The plannea expansion is intendea to meet
metallurgical coual reyuirements for the brazeliuan steel inaustry. The
goverments cf vrazil and Mozambique have reached anagreunents unuer
which the bprazil Govermment is to develup the dozambique coul to achieve

this objective.

Firnally, as in the cuse of Swaziland the domestic demana
implicaticns cn tiie «xXport supply potential can be seen in terms of the
eXpected trends in the vanestic consumption. 1he current consumption
in about 30,000 tce pur year °° rThe annual average growth is expected
to be about 3 per cent. Thus with the curreunt consuaption anu the
current rate, the annual consumpticn is expected to be about 500,000
tce by the vnd of tne century. This growth in consumpticn will bea
cousequence of first, the demand growth due to general cconomics growth
and, second, the growth due to the impact of the Uovermment strategies
to ruluce depenuence o the external sources of cnergy. Overall this
prowth will necessarily lead to increascu avpendelice on dunesStic sources

uf coal, thereby adversely affecting export supply potentiuls.
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TAWZANIA COAL Ahb SUPPLY POUENTI1AL 10

RENYA
Althouzh Tanzania has never supplied coal to Kenya, some
conditions render its potentiul for coal production an explorable issuc
within the context of coal supply pctential to tue henyan market.
These are: (1) the state of her coal endowment, (2) location witn
respect to the kenyan market, and (3) transportation ana trade connec-

tions with Kenya.

Tanzania has high quality coal aeposits, the bulk of which
are located in the Southern Westurn Tanzania arca Ruvuma Regious. The
resources is estimated at 1520 million tons and the ruserves at 319 miilion
tons 4 . The current production stanas at 10,000 tous per annual'22
But plans are underway to expana production to 200,000 tons per year.
This expansion is expected to be realized tlroupgh expanding the
capacities of the «isting mines as well as through opening new mines.
Two major constrains to the expansion of production are (1) capital
and (2) market uncertainity 23 . In order to acquire adequate capital, the
Goverment of Tanzania has approachea tiie internaticnal community. To
date, ccal is produced to meet aomestic requirunents, only, consisting,
mainly, of demand fran the industrial sector, which consumes about 70
pr cent of the production for boin energy generation ana metullurgical
applicaticn 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 danestic consumption will sijgnificantly
expand and secoln, expurt markets will be appropriately penectrates to

abscrb the surplus output.

The following are seen as the pessible export markets:
, 24 . s .
Italy; Kenya, Jganda, and Malawi.- The diversity of the markets
reflects the expurt diversification strategy which Tanzania intenus to

. . e a.s o 25
be adopted as mean of reducing risks related to market uncertainitices
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Among, these expurt markets, Kenya is scen as having the highest potential
as an expourt outlet to the Tanzania coual. 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 Tanzanien coal
depusits. The first is the casy accessibility to the kenyun market

due tO transport routes system conunecting Tanzania ana kenya. The major
cual depusits lie within this system. Thedir sites are connected to
Tanzania - Zanbia Railway (TAZARA) at Mbeya. This railwey ends in
Dar-es-Salaam which is in turn linkea to Kenya via road, ccean ana rail
routes. The second reason is tne long standing trading tragition which
uates back to the colonial days. Trading still continue between the
twu countries and the recent cjening of the bordwrs is likely to
strengthen it. Other reasons however, relate to tne nature of the
kenyan econemy, particularly, in comparison to the ccondnies of those
potential markets within Lastern Airica. Among these ure: the size of
the market: the stability of the Kenyan currency; anu the political

gtability in Kenya.

In summary the only major nesating factors to potentials of
Tanzania cocal with respect to coal availability in Kenya is the
investment capital. This constrains the expansion of proaucticn. Witn
expansion in productien, the export capability o¢f tanzania will likely be
increased. Even though because of wxport diversification stratepy
Tanzuania considers a number of countries as potential export markets,
for factors inherent in <r-nsport  route systenm, trading tragition and the
naturc of kenyan wconolny and institutions, the Kenyan market is seen
as the most attractive of all the potential expert markets. However, the
timing of the actual supply capability can not be eStimateu Lecause tne

information on which this can be based is not available.

COAL AND FULL OIL COWSUMPTION AnD COAL COWSUMPTION

POTLNTIAL IN KhaYA

Table 8 shows the annual censumption of coal, fuel oil, the

total eneryy equivalent anc the share of total cnergy requirements
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which had been met by coal for the 1973/84 period.

For coal, the consunption was about 50,000 tce in 1973.
In 1984 the consumpticn had increesed to about 118,200 tce. Thus the
consumption of coal in tne Keényan economy had morce than doubled witnin
a decade. The trend was charactirizeu by notable flactuations, the
most pronouncel ones beiyg in 1975, 1978, and 1982, Thuse were mainly
due to flactuations in proauction in the cement industry which is the

major coal consumer.

Both increased substitution and expansions in  the cement
and ceramic inuustrics account for the overall increasing trends in
coal consumptions. On the average, consumption of coal in Kenya grew
at an annual rate of about + per cent with a more rapid growth being

realized in the latur parts of the periou.

For fuel oil, tne consumption was about 433,000 tce in 1973.
However, in 1984, the consumption, being at about 432,000 tce, was slightly
lower. Annual fuel oil consumption was characterised by, first, a
steady increasing trend which pushed the consunption tov a maximum
of about 538,000 tce in 1977 and, second, a declining trend resulting
in overall period miaiimur of about 364,000 tce in 1933. From this
figure the consumption increased to about 432,000 tce which was
reached in 1984, As carlier statai this consumption was lower than

in the beginnin; of the period coverea here.

The trerds in fuel oil consumption ware influenced mainly
by four factors: the general trend of jrowth in econuny, the introduc-
tion of more fuel «il intensive factories, notably the Pan-african
Paper Mill at Webuye, the price of crude oil; aml fuel substitution,
which as earlier pointed cut were undertaken in cement and ceramic
industries. Of tilese factors, the inception of the more fuel oil
intensive factorics and the general economic growth were the main

causes of the increasing trend over the 1973/79 pericd. However,
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substitution larzely accounted for the subsequent declining trends.
The prices of crude oil had moderate <ffects cn the increasing trends

whereas they playeu facilitating role on substitution,

The relationship between coal consunption potential and
consumption of fuel oil is obvious., The implication is, however, that
the minimum potential For coal consumption in the Kenyan economy can
be evaluated on the basis of o sceaerio that eliminates fuel oil. The
basic assumption is that use of cual can be expanded so that it
completely replaces fuel oil. The difference between the actual coal
cunsunption and tutal vnergy consumption is the measure of ccal potentinl.
Put diffwrently this figure is the actual fuel consunption. For the
future this assumpticn prevails but the total potential would be the
total projected energy consumption, which on assumpticn of zero growth
would stand at the 1984 consumption. also to the «xtent that ccal
potential is a reflection of the extent to which cual use can be
expanded by replacing fuel oil, in terms of propoartions it can be
measured either Jdircctly by the share of fuel oil consumption cor
indirectly by the share of coal counsumption. In othur words, the third
colunu of table 8 which is fuel 0il consumption shows the potential
for cual in the respective years. However, the shares of coal, in tne
tirth column, are indircct measures of the potentials as toey inuicate
the extent to which cuil use would be expanued to cuapletely replace

fuel oil.

At the current pattern of energy consumpticn the implication
of the fuel 0il elimination scencrio is that coal use potential is
about 432,000 tce per year. Tor the future the fiure would be the
projected tot.l encrygy requirements. On the assumpticn of zerc growth
this figure would stamt at 550,200 tce, the currcnt total encrgy con-
sunption. In terms of propertional indicators the 22 per cent which
was the share of coal in 1984 implies that potentizl for coal use stands

at 78 per cent, of the total energy consumable in the sectors in question.
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In short, although use of coal has yrown considerably

and the use of fuel oil has considerably declined cover the last
decade, fuel oil still dominates as a source of encrgy in the sectars
where coal and fuel oil are substitutes. With a low actual use and

with highly feasible substitution possibilities, the potential for

coal in henyan economy is high. The economy can expans its annual
consumption of coal by 432,000 tce even at a zero growth rate, thereby
elininating the use of fuel o0il. In other words this fiyure is the
minimum additional coal supply Kenyan economy would require to realize

a cumplete 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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Table 8: Coal and Fuel 0il Consumption and Share of Coal Consumption

in the Kenyan Economy fortthe 1973/1984 Period

Consumption ijn 100 Tons of Coal Equivalent ( tce) and Share of

Year Coal in Percentage
Coal Fuel 0il Total Percentage

1973 50.0 432.9 482.9 11.5
1974 54.0 437.1 482.1 10.3
1975 32.0 4e4, 3 196.3 6.9
1976 45.0 528.5 573.6 7.9
197 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
1901 91.2 4yl 4 >32.1 17.1
1982 75.0 46C.2 535.2 14.0
1983 91.0 364.0 409.7 15.4
1984 118.2 432.2 550.2 21.5

Source: (BS, Respective Yearly Economic Survey.
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SUMMARY "AND CONCLUSICON

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 is considerably favourable. Coal can reach the Kenyan market from
different sources, which at the moment are not supplying coal to Kenya,
with considerable ease and at costs which are comparable to the costs at
which Kenya is currently acquiring its coal requirements. On the other

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 requirments of those sectors which
depended on these sources of enersy in 1977. However, by 1984 this
proportion had increased to about 20 per cent. The increase was due,
primarily, to moderate substitution of fuel o0il with coal which has taken
place with time and subsequent growths in consumption as well as the emergence of

new users.

Rowever, considerable potential for coal consumption, within the
Kenyan economy, still exists. This arises from substitution possibilities
indexed by fuel oil consumption levels. A complete substitution 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 sources as well as Of the prospects for potential supply
with respect to meeting the Kenyan requirements should substitution be

fully effected.

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 the other hand, and the Kenyan market position, on the
other, this market would be capable of deversifying the supply sources not
only to meet her coal requirements but also to ensure a considerable degree

cf supply security.
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