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INTRODUCTION

The third meeting of the Council of Ministers of the Multinational Programming

and Operations Centre (MULPOC) for Eastern and Southern African States held in Gaborone,

Botswana, 28-29 January 1980 nade the following recommendations on the development of

the iron and steel industries and related metallurgical facilities in the Eastern and

Southern African Subregion-

(a) that this project be included in the Lusaka MULPOC Work Programme

as a priority project for the period 1980/1981;

(b) that the ECA secretariat speed up the completion of the study on avail

able national feasibility studies and plans to provide background

material for the consideration of an intergovernmental meeting of experts

with the view to designing the strategy and modalities of implementing

the project in the subregion; and

(c) that member States co-operate with the study mission from the secretariat

in providing the necessary information and other possible assistance.

In view of the above and in recognition of the strategic importance of iron and

steel products in industrial development, the secretariat mounted a mission to

investigate the possibility of achieving a greater degree of self-sufficiency in iron

and steel production within the subregion bv strengthening the existing re-rolling

mills in the various countries of the subregion and where justified, the possibility

of entering new product lines by establishing new capacities and if considered

necessary- the creation of completely new production facilities.

The project was conceived within the framework of the proposed Preferential Trade

Areas (PTA) bearing in mind the need for co-operation at intercountry levels on the

basis of linkages with local resource and capacity utilization for industrial specializa

tion, complementarity and inter-industry transactions.

Prior to the mission, country reports which had been prepared served as a basis

for discussion of possible areas of subregional co-operation. A lot of gaps in data

and information were identified and it was expected that the field mission would

generate more information pertinent to the definition of concrete subregional

projects.

The terms of reference of the mission were as follows?

(a) to investigate vrays and means of harmonizing and co-ordinating plans for

the development of the iron and steel industries and related metallurgical

facilities taking into account the possibilities of co-operation and

integrated development within the context of the Preferential Trade Area

(PTA) negotiations;

(b) to formulate projects which satisfy the reguirements of economies of

scale in order to ensure the maximization of productivity and efficiency

at national levels on the basis of products specialization and the flow

intermediate goods or products anc1 raw materials between national plants

within the subregionally integrated market;
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te) to investigate possible institutional framework, strategies and modalities

best suited to the countries of the subregion for implementing the projects*

The mission visited eight countries of the subregionr Angola, Botswana, Kenya, ..

.^adaaascar, Mozambique, Tanzania, Zambia and Zimbabwe. Discussions were held with

aopronriate government officials concerned and with business circles engaged in the

iron and steel projects. Information and data were readily made available to the
mission.

This report summarizes the performance of iron anc?. steel industry in the subregion

by the year 1980. Chapter I contains a brief discription of the existing iron and

steel plants:and an analysis of the status of the engineering industry. In Chapter II

the plans and projects for the iron and steel industry at the national level are

summarized and assessed. Chapter III discusses raw material availability in the sub

region. Chapter IV is an analysis of existing supply and demand for iron and steel

industry products and olanned future capacity and of the existing supporting institutional

and physical infrastructure: for iron and steel industry. The final Chapter deals with

two major problem areas- economic and technical encountered by the subregion in iron

and steel production. : : .



CHAPTER I

STATUS OF THE ENGINEERING INDUSTRY MID IPON WTD STEEL PLANTS ' !

(a) The engineering industry

Enqineerinq industries provide & base for self-sustaining, industrialization,
servma as a focal point for the accumulation and. development of technological skills
and expertise, without it ary substantial expansion of the industrial structure
depends upon imoorted technology.

The enqineerinq industries which are required for the production of among others
aoricultural tools, implements and machinery, transport equipment, building materials
and other products essential to development are diverse in mix and in complexity of

production covering a wide range of groups. Machine-building plants, components
factories am1 toolina plants are the core of engineering activity. Production
processes cover- metal fabrication, casting, forging, machining and forming followed
by treatment of products.

The metallurgical industries on the other hand are aimed at facilitating continuous
supply of metal to the engineering industries. In the context of the Lagos Plan of

Action the priority areas for enqineerinq inputs are agricultural; ;£oq1s* implement and
machinery, transport equipment, building materials,, equipment and machinery for
production of -raw materials for energy and those for generating conversion and transmitt
ing energy. ■'■ ■ ■

(b) Status of the engineering industry ; '

The engineering industry in the subregion is essentially dominated by the metal
products branch (SITC 69). Some activities exist in the mechanical branches (SITC 71)
In the field of electrical industries (SITC 72) the industry is characteristically a
maintenance and repair activity. Activities in areas of engineering such as machine- .
building, components manufacture, tooling and. snare parts manufacture are rudimentary
except for a few countries, such as Zimbabwe and Mauritius. Activities in electrical

machinery, equipment, apparatus and appliances are restricted to asseisbly lines repair
and maintenance.

(c) Entry into the engineering industry

The following levels of development stages for the engineering industries have
been assumed- '

(i) the level when the engineering industrv is predominantly a maintenance
activity, the aim being to service, repair and maintain" equipment and
machinery aIread" installed;

(ii) the level when the engineering industry has a capacity to fabricate
metal products. Durinn any capital construction, the local engineering
industry may supply fabricated sheet metal, plate and structural items.
The aim of the enqineering industry activities is assumed to be that

of increasing the share of local content in capital construction•

(iii) the level when the engineering industry attempts to re-furbish and
retro-fit obsolete and worn parts and components (and may in some
cases redesign components)
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(iv) level when the engineering industries develop to a level when

components, sub-assemblies, eauipment and machinery are locally

produced.

(d) Phased development of the engineering industry

in estimation of the indirect demand,- the following assumptions have been made

about the growth of the engineering industry.

1980-1985:- strengthening of the maintenance capacity to service

existing sectors of the economy;

1985-1990 .increased share of local participation in the design,

construction, fabrication and installing of capital equipment

and machinery for new industrial capacity and additional

capacity for services and support infrastructure;

1990-2000 entrv into machine-building industries.

(e) Status of the Iron and Steel Industry

Basic characteristics of existing iron and steel plants

The capacity of existing iron anc* steel plants are not synchronized with plans

for the future development of the engineering industries. Current product mix from

the iron and steel industries satisfies a small fraction of the construction sector.

Output for the metal - fabricating industries is based on scrap ireltino in the

majority of the countries of the subregiona (the notable exception being Zimbabwe) .

Current metal supplv to the rudimentary engineerina industry which exists now is

based on imported products and sub-asser,iblies and the characteristics of the industry

are summarized as follows*

(i) national markets are small resulting in uneconomic production

programmes;

(ii) fragmented markets have resulted in high investment and unit cost and

corrtoetion for skilled manpower?

(iii) the small markets have constrained the creation of infrastructure,

institutions and technical base to support engineering industries.

(iv) growth of metal industries has been constrained by the structure and scope

of engineering industries.

(f) Existing iron and steel plants

The bnly inteorated iron and steel complex in the Eastern and Southern Africa

subregion is in Zimbabwe. The complex, which is based on the RISCO complex consists

of among others a sinter plant, blast-furnace, steel rolling mills and auxilliary

services installations, has an installed capacity of about 0.3 million tons of crude

steel. Product groups include billets, flats squares ancrles, rails, sections etc. .
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In Kenya there are three rolling mills namely KUSGO Ltd. (Mombassa), EMCO Steel

(Kenya) Ltd. in Dandora and Steel Rolling Mills Ltd. in Kikuyu. The KUSCO mill which
is basically a wire rod mill with an annual production capacity of 10,000 tons has an
electric furnace based an scrap and a continuous casting machine. Production also
includes a 7,000 tons per annum galvanized wire line and a 4,000 tons per annum
annealing line.

EMCO steel which is a subsidiary of the Maduani Group produces reinforcing rod
and merchant bars. Its total annual output is estimated at 15,000 tons per year of
finished steel product. On the other hand, the Steel Rolling Mills in Kikuyu which is
suitable for producing semi-reinforcing rods has a planned capacity of 24,000 tons.

The Kenya Railways Workshop also has the capacity for industrial components and parts.
Annual output now stands at 2,000 tons per year.

^n the United Republic of Tanzania the Steel Rolling Mills at Tanga which is 80%
owned by the National Development Corporation of Tanzania is equipped to produce re-
infrocing bars and light angles. The mill's capacity is about 40,000 tons per annum.

The steel making capacity in Ethiopia consists of two electric arc furnaces one
at Asmara and the other at Akaki in Addis Ababa. Both units which are based on scran
imported ingots have a total capacity of 70,000 tons per annum. The Akaki plant also
consists of galvanizing and corrugating line with a planned capacity of 24,000 tons per
year of light gauge galvanized sheets.

In Uganda the Uguma steel and Engineering Corporation consists of a foundry and
induction furnace. The annual output is estimated at 2,000 - 3,000 tons per year.
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CHAPTER II

PLANS AND PROJECTS FOR THE IRON AND STEEL INDUSTRY AT THE NATIONAL LEVEL

Profiles of national projects

1. KENYA . ... . •

The idea of establishing an integrated iron and steel project was conceived in

1976. A pre-feasibility report was made by the Centre for Metallurgical Research in

Leige, Belgium in 197&. A Quasi Government Iron and Steel Consulting,Organization

AUSTROPLAN of Austria did the feasibility study on the proposed iron and steel project.

KENYA is faced with two options i.e. the establishment of an iron and steel project

at the national level or the establishment of an iron and steel project at regional

level for Kenya and Swaziland.

(a) Domestic projection and market

Domestic consumption of steel both semifinished and finished are estimated

at 103,300 tons of merchant bars and 129s600 tons of flat products for 1973. By

1999 the consumption is projected to reach approximately 220,000 tons and by the year

2000, some 680,000 tons.

The planned installed capacity for non-flat product Is 141,000 tons1-per annum. By

mainly produced by semi-integrated plants operating on scrap melting in electric

furnaces and rerollers operating on rolling of imported billets. Products include bar

steel, wire rod and light sections.

The total installed capacity for non-flat product is 141,000 tons per annum. By

1985 production is expected to reach 165;000 tons and 226,700 and 293,000 tons by 1995

and the year 2000 respectively. It is evident that the quantities of the steel products

corresponding to the projected demand deficit will have to be imported if no new steel

plants are built.

(b) Raw materials and energy

There are several iron ore deposits in Kenya. Recorded deposits are less than 40

million tons. The ore deposits are generally of very low grade. Further analysis of

ore contents are needed. The proposed steel plant would therefore require

large importation of iron ore. Limestone deposits ot about S-10 millxon tons have

been recorded. Other fluxing materials include fluorspar(15 million tons) silica

(1,382,240 tons) and manganese ore (443,000 tons).

Metallurgical coal is not available in Kenya. Charcoal is suggested as an alternative

in the study. Heavy fuel oil which is available from the Mombassa oil refinery is

to be used as fuel and redudant in the direct reduction process. With regard to energy,

no detailed survey has been carried out. However, the type of energy that would be

required for the production of steel would depend on the technological process to be

agreed upon.



(c) Production and production process

Tn brief the production capacity of the proposed steel plant is as follows:

Total flat and

Crude steel non flat product

1st Phase 1987-1990 332,000 tons 207,700 tons

2nd Phase 1990-1995 570,000 " 510,850 '

3rd Phase 1995-2000 896,000 •'■ 805,650 "

The type of technology to be used for production of both flat .aiid non flat

products which invariably is governed: by the product mix and QUaiity is yet to be

determined. Two main process routes are under consideration;

(i) the makina of liquid steel and casting of serri-finished products;

(ii) the shaping of finished products.

In the production of liauid steel, three types of production techniques have
been ore-selected namely

(i). the blast furnace (BF) followed by oxygen steelmaking:

(ii) the direct reduction followed by electric arc steelmaking;
oil gasification-

(iii) the electric arc furnace only.

The continuous castina method is being recommended for the castinq of semi
finished steel products and for the production of finished steel product, hot rolling
and coir- rolling of these will be carried out on reversing mills.

Investment Cost

The total investment cost (without interest and cost for land, acquisition for
the basic plants is as followsr

- conception - DP/EAF Route (i) " ■ $ 489,2 million
- investment cost for the BF-ID

Process Route (ii) - $ 562.4 -:

- investment cost for the BF-ID

Process (iii) - $ 868.5 "

"'anpower and Social Infrastructure

No detailed survey arc available in the study.

Location

Morbassa has been identified.



Justification for an Iron and Steel Plant

(i) downstream processing of iron-ore would stimulate the growth of related
.., industries;

(ii), various input industries and small workshops will find new development
f\ ,and expansion;

(iii) aqqreqate value added will be hicrher than the export of the basic
raw materials-

(iv) establishing an iron and steel plant would aenerate employment and
income- and create more industrial skills and expertise;

(v) it would make an essential contribution to overSll technological
development, the base for more P & D activities and strengthen the
technological capacities?

(vi) it would encourage more infrastructural development such as: ports, roads,
energy etc.

Summary of Problem Areas Identified ;

(i) the size of the proposed iron and steel plant, given the quantity and
aualitv of the iron ore deposit would require larqe importation of
iron-ore from the world market to justify the ••»*■«< hop operations of
steel production-

(ii) metailurqical coal is not available in Kenya. An alternative such as-
charcoal from Eucalyptus trees) would have to be used in large amounts,
to meet the demand of a growino iron ant? steel plant.

(iii) the inadequacy of water supply for the nroposed steel plant at the
initial stage;

(iv) hinh investment cost of the project and access to a ready and reliable
market :

2. SWAZILAND

Regional iron and'steel project for Swaziland1& Kenya

Background

In 1977 the EEC as part of its ACP/EKC Indicative Aid Programme commissioned
Centre for Metallurgical Research in Leige, Belgium to carry out a prefeasibility

study on the technical aspects of the construction of a steel mill in Monibassa (Kenya).
The objective of the study was to assess the possibility of processing the low grade
local iron ore of Swaziland, into a product suitable for sale as a raw material for
the steel plant in Kenya.

It has been pointed out in existino studies that the export of pellets is
uneconomical. However an extensive pilot plant study undertaken by Anglo American



- 7 -

Corporation of South-Africa LtcU have shown that by selective I&oceulation and
reverse flotation techniques applied « *be^-U^t^ofJMg-^1^ ^ ^ per
an estimated recovery of 05 per cnr a yiEt-^u u j^

cent Fe con.-be.'expected. .

The world coneumpi-icn of ccal has increased as a result of the energy crisis.
Total world trade of ,,o^-coLXi^ .c:,l ..-hi:*. ift.s 60 million tons in 1975 is expected to
increase to 112 million tons in 1985a The main part of this increasing market relates to
hieh volat'le coal ■ SwwiLurf coal has low sulphur content and could provide a source
of supply for different- applications. The low volatile .-coal which is produced can be

utilized in the following possible applications

—, power- plant fuel 3

—; steam, generation;

-direct reduction;

— coal gasification^

Raw materials

Swaziland Was largs^ deposits of low grade iron ore estimated at about 160 million
tons concentrated in two areas in the Western and Southern part of the country. The
oountry is endowed with deep coal mine resources of over 11,290 million tons 100 million

tons of which are workable by open cast methodso Deposits of fluxing and refractory

materials bafee'.'been, recorded*

Energy and water supply ■ , .... ..

No stady has been done since the project is basically for the supply of raw material

input to the proposed Kenyan iron and steel plant©

Economic justification for the integrated iron and steel plant (Kenya/Swaziland)

The case for regior<al co -r- -r-^'r- in tho production of iron and steel include:.,

(i) sharing of the high cost of operation; ': .;.

(ii) greater comparative advantage in the production and marketing

of the coraploir.£Ti<;ai> inputs;

(iii) additional income and foreign exchange for both countries.

especially Swaziland whose iron ore mines need to be reactivated

on commercial lineso

3, ." TANZAtoV1 ' \ ...'■-.

/is a result of favourable geological investigations carried out during the past

twenty years, the Tanzanian Government commissioned the Government of the Federal
Republic of Germany, under its Technical Co-operation Programme tp caxrry put a

proper feasibility study on the proposed iron and steel plant. The object of the study
was to determine the technical and operating conditions as well as the cost of mining,

the coal of Mchuchumi for smelting**the titaniferious iron ore of Idganga for the

establishment of an iron and steel planto
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Demand projection and.markets.,

The consumption of iron and steel products in Tanzania depends on the growth of
nanufacturing, agriculture and construction industries. The consumption of steel.j
(primary and semifinished steol) \rs 1975 wero as follows.

"-naxcfoant bars (wires, reds,. angles etc.
- flat products (sheets, plates strips) etco

• '.': Total

The domestic demand for semi-finished and finished
tons in 1975 has been projected to 139,300 tons in 1985
PrT^ions^ere base/on the ^^
agriculture k

46,067

tons by

par

Raw materials, energy and water supply

Tanzania's iron-ore resources occur in three districts. The deposits jtUjWga
is estimated at-49 million tons. Jh^coal reserves ^Ln Mchuchuma are ~t£ated^1,5
million tohs-with ash content of 24*9, per cent.. Sq^ .quantities oi

have been1 recorded o . ? "■ : , :

Energy supply is not a'constraint to the effective implementation rf the
iron ^ Seel workse By 1982 the Government plans to install in the Mbeya R
^Tttelanower plant'vith a capacity of 25 Kw and 50 *». The capacity of the
plants would be increased to 100 Mw by 1985*

Availability of adequate water supply may cause a Droblenrif no-^ew additionail
supply installations are made.

Production and production process

The production figure of finished steel is 140,000 tons

too conservativeo Production capacity or output of castings is "tons

The production oPeca.

£vs
foft

e,.proposed iron and steel works will be oarriecT

For the leaking process, the co^entxona] 'J^

=5

process is not recommended

^°°is not suited for the

S5=Kss
and the SL/RW: process of. Lurgi are being irerammendted *

Tnveatment cost and the international rate of return
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raw materials and infrastructural inputs to be used in production of iron and steel

have not been investigated and therefore their cost elements have he&n excluded in

the final cost estimates of the iron and steel works.

The internal rate of return has been given as 3-4# for the production of 300,000

tons per year of Mchuchuma coal* For the production of billets the rate of return is

between 3,8 - 15.3^ for prices between &30O-&40O per ton at an interest of 5-per cent on

preproduction investment and 3.4#-He5/» at an interest of 7 per cent on,pr<^producti6n
investment. The actual earning power of the project varies between 3-7?* which renders
the project marginal. No detailed cost benefit analysis has been carried out,

therefore the economic viability of the project is difficult to determine.

Transport and location of plant . r .

Transport cost is an important determinant of the location of a steet plant,
llohuchuma and Liganga are two raining sites to be connected by road. The consultants

have recommended that because of the nature (bulk) of the raw materials, a branch
line of the Tazara Railways from Makumbako to Luponde linking Mchuchuma and Liganga

be constructed. The recommended locations of the plants are as follows:

:■■:■.' I:;— ore concentration plant — Mutindi

— direct reduction plant — Liganga

— steel plant — Njombe

Manpower requirements

The colliery at Mchuchuma will require 285-385 local personnel and 77 expatriates

at its initial stage of operations* The iron and steel works will require a total of

954 people.

Justification of project

(i) The industrial growth rate of Tanzania makes it imperative that the

domestic market for industrial minerals and processed products should

be on the increase.

(ii) Value added by primary manufacture of iron and steel is greater

than that of iron-ore concentrates.

(iii) E:cport of iron and steel products might generate more income than

the export of crude iron-ore.

Limitations

It is esctremely difficult to evaluate the macro-economic aspect of the iron and

steel project in Tanzania as there are still uncertainties in the technical concept.

Secondly no cost benefit analysis and market evaluation have been carried out as a

result of which the actual cost of the project cannot be determined.
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4. . ZAMBIA

; in 1964 the Zambian Government commissioned' the Industrial, and Processing
Engineering Coiiiultant of Great Britain to do a feasibility study on the establishment

of an iron and steel worksc Since then several studies relating to the project

haye:been carried out© ■' . :

Demand projection and market ■ ■ <. ■ , ■ rs-. i"

The annual consumption of wire rod'£> angles, small shapes etc. will reach .60,000;,
tons in 1979 and a I an expansion rate of"6# per annum, 120,000 tons J>y,-19920 ,-, , ;:;

Zambia being one of the few African countries with iron and steel production

facilities produces an average of between 26,174 mt per annum and 34»842 mt per
annume In 197o,31j7o8 mt at a value of 8,533,736 (k) were produced. The increase -;v
in consumption of iron and steel products is a major factor in the decision by the

Government to establish an": iron and steel complex in Zambia6 Existing, plants are scrap
based. ■ -; ■ ■■ "■■ ■ "■"■'"■' v<- ■•'■- ..-.■<■. - ■'■.;.- -.,' '■ ■ .. ■ . v • ■

Raw materials ' ' ■"■'■' "!1- ■ -v-* '■-'■' " : -t' ■ '•' ■'■'■ ■ ■ ■■' '- ■ ■- • - ■ ■ ■ ■ ■-'
"1"""1 '""" ''■■ "' '":'. ■■■:.■'-..i'■■::■ r. •-. ;.;_cl , ■■-.■: . ;■ >..;.;■. .. ■ ■ . ;: ., .: ■■ ■ ■. ■■_:■'

Iron ore :ocouiieiices are scattered all over the country. These resources are

estimated at over a billion tonso The average Fe content is between 4O-69^« The
coal deposits which have been worked since 1965 are now -estimated at about 58 million
metric tonso Major fluxing and refactory materials such as limestonej fluorjspar

ferro marsareco and quavtz are availableo

Energy and water supply ;,, ■ ■. ■ A:. ;.

EleQtrieal energy which is usually the type of energy required for :iron and

Steel production as adequately availahle in^ the Zambia«i; The main source of■:waiter : ;

supply for the steel works is the Kafue River which lies on a high rainfall area*

Production and production process . . : ■

Production capacity at the initial::, stage, is estimated at 60,000 tons with

facilities for .an increase to-120,000 tons by 1^92o . , •;■■■..

Investment coot.

Several studies carried out over the^ years have, indicated different process

routes among which are the BF, SLKEM and HYLO The capital cost for these are ~K 109*16,
ZK 5l?53 and ZK 55 o^O million respectively„ The actual process r;oute for production

is still to be determined and the total capital cost would of course depend on the

process route selectedo

requirements

,-;.. Ho studyihas been undertaken

BrFrastructure and

The iron and steel works wae originally at the Kafue Industrial Development

area* For environmental reasons it was decided to re-site the steel works approximately

32 Kit)'.south-east of
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A new road and n single track railway will have to be constructed from kafue

and Sanje respectively to the steel work3.

Several possible sites have been identified for the location of the plants

namely Chisasa* Chingola, Rapiri, Mumbwa, Lusaka and Kaue.

5. ANGOLA

(Project description based on discussion held with the Director of Heavy
Industries in Angola)

The project involves the rehabilitation of the existing steel plant in Angola

for the production of 36,000 tons per year of rolled products. The plant is semi-

integrated based on scrap and producer rolled merchant products. The cost of this

exercise is estimated at US$ 20 million. The second phase of the project is the.

production of pelletizing products mainly for export; the estimated cost is US$ 110

million. The third phase of the project relates to the production of sponge iron

at an estimated cost of US$ 130 million. The final stage involves the expansion of

rolling mills and the installation of a new electric furnace to meet the demand for

iron and steel products. It is expected that at the completion of the project 15,000
tons of crude steel will be produced.

6. MOZAMBIQUE ' ...

(Project description based on discussion held with officials of the National
Directorate for Planning)

The initial phase of steel development is aimed at satisfying the domestic steel

demand. The proposed steel project covers mining3 sponge iron electric steel making,
continuous casting and rolling mill. Production capacity of the plant is 200s000 tons

By 1990 an integrated plant is to be established at Nacala with an installed
capacity of 2 million tons per year of sponge iron.
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CHAPTER III

AVAILABILITY OF RAW MATERIALS, EMEPGY AND WATER SUPPLY

Raw materials

?* "tabUstaentof an iron and steel industry

(a) Iron ore

Iron—ore occtit^ in a numKar #-.-p «i —-.« ■ j_i «
uccurs in a number of places in the Eastern and Southern

reared 'iTlwlolTtt?^* **? ^"^ reserves to justify the capital expenditure
<A- ^on^ o^icK- SS -ercen; 0^-^^Sr^

Co:Jrf.-.!^!-ifSirStro;.rer\ua?iror^fllthO^
*imbabwe a total known reserve of about 3,738 million mainly located in the

tO ^ S°Uth* The °re C°ntent varies ^t^»» 40-66 per cfntFin thtT ?" "^ tO ^ S°Uth* The °re C°ntent varies ^t^»» 40-66 per cIn the Zambxa, iron-ore occurrences are scattered all over the country. The

ltla~ T'B ^'t eStlmated at about a billion ^s with ore content of 40-69 per cent Fe
?r arG i° f°Un" ^ AnCT°la' ThS reSerVGS curr-tly recorded at 1^270

m ! T^' **L"ke SUPeriOr Priina^ ^ th idhd i^
r i y ecorded at 1^270

hematite and th! T^' **.L"ke SUPeriOr -Priina^ ^' the enridhed superi^nematite and the eluvxal ore with contents ranging from between 40-60 per cent Fe.

r.°! Madagascar ancl "ozairibique are estimated at 251 million tons and
tons with average ore content of 24-45 per cent and 45-67 per cent

cZn?f^ ^^ °rS depOSits in Somalia are estimated at 170 million tons with ore
content of 30 per cent Fe. Other deposits with adequate reserves are in Uganda 98
million tons with Fe content of 60-90 per cent. The deposits of Swaziland are of low
crrarie - 35 per cent Fe.

In Tanzania iron-ore resources occur in three districts namely Mjombe, Mparada
and f.uroeoro. The deposits at Licanoa estimated at 49 million tons with Fe content of
50 per cent areby far the most important. Other deposits of 8 million and 6 million
tons have been identified recently at ^undusi and Manporo respectively.

iron-ore deposits of less than 40 million tons are recorded in Kenya, Ethiopia,
and Malawi. Botswana has iron-ore reserves in sixteen known deposits. These deposits
are scattered all over the country and are estimated at millions of tons with grades
ranging from 30-60 per cent Fe. (Details of the size and chemical composition of
iron-ore resources for the countries of the subregion are in Table I

(b) Coal

The coal deposits of Eastern and Southern Africa occur in the Kaico basins. In
general the Karoo coals are bituminous with high ash content. They also contain
important reserves of anthracite. In terms of economic importance, which very often
reflects to a great extent the size of the aeolocdcal reserves, the enormous deposits
tound in the Karoo basins are clearly in the lead in the whole of Africa. The

reserves of the customs Union of Southern Africa including Botswana, Lesotho, Namibia and
Swaziland are estimated at 80 billion tons.
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;.. . In iron and steel production, coal is used mainly in the Blast Furnace process,

qassification process and in the Direct Reduction process. It can also be used to

generate electrical energy*

Iron oxides will be reduced to metallic iron by means of carbon. The carbon

required for smelting iron is obtained.from the destruction distillation of selected

coking coals. The physical properties "of metallurgical coke as well as its ~;

composition, depend mainly upon the coal used and the temperature at which it is

carbonized. Not all coal will form coke and not all coking coals will give the same

firm cellular mass that is characteristic of coke suitable for iron and steel

production. The chemical analysis of the coal deposits for each country are in table II,

The customs union of South Africa which includes Botswana, Lesotho, Namibia and

Swaziland'is by far the major coal producer in Africa. In 1978 for example, the

region produced 88,940 million tons of coal which is about 94.8 per cent of Africa's

total production. Zimbabwe is the second largest producer. The known reserves of

■Zimbabwe are estimated at .22,000 million tons, 6,855 millions tons of which are:

commercially exploitable. .The reserves are mainly in the Wankie - Entuba basin. :-.:

The main seam is bituminous coal with coking properties, the ash content is between:

5-30 per cent at the top but the average ash content for more than half of the seam

is 12,83 per cent, with an annual production of 2.5 million tons, the life span of the

reserves is estimated at 1,760.

:. .. Botswana. has an enormous occurrence of very large coal deposits estimated at

several billions of tons; 708 million tons of this are commercially exploitable. The

annual production capacity is now 0o300 million tons.roc? li : ■ ■ \ * ■■ "

In Mozambique, prospects are good.- The known coal reserves are estimated at

several^millions. Approximately.700 million tons are commercially under exploitation at

Maotize. Production is expected to begin on the Tete or Zambize Basin. Coal in the

region is of good coking quality and with an annual oroduction of 0.500 million tons.

In Swaziland the-;deposits .are estimated at about /ll^290 million tons. Production

per annum is currently at 0,130 million tons.

The United Republic of Tanzania is endowed with known reserves of about 1,511

million tons with an ash content of about 24.9 per cent. The annual production is

0.001 million tons. The Chinese have recently discovered a 50 million tons deposit

of coal at Igogo which may be used primarily to generate electrical energy.

There are about 500 million tons of commercial coal reserves in Madagascar.

The actual known reserves are about 600-800 million tons. The ash content is

15-28 per cent and annual production is approximately 0.002 million tons. Malawi

also has known coal reserves of about 500 million tons.

In the Zambia coal deposits have been worked industrially since 1966. Production

per annum stands at 0.710 million tons. The reserves are estimated at 38 million tons

with a life span of only 13 ynirs.
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Angola and Ethiopia have known recoverable reserves of 8-10 million tons respectively.
These deposits are not yet under exploitation. ■ *

(c) Fluxing Materials

The major fluxing materials and additives used in iron and steel production are
limestone, dolomite, fluorspar, quarts ferotnaganese etc. Limestone is known to exist
in large quantities in all countries of the Eastern and Southern region of Africa.
However, precise estimates of possible reserves are not available and no systematic
analysis of the quality has'been carried out in most countries.

'•'Zimbabwe is endowed with over 200 million tons of limestone and a good quantity
of the other fluxina materials. Other large deposits which are being exploited are to
be" found in Botswana, Kenya, Ethiopia, Malawi, Madagascar, Uganda and Tanzania. Smaller *
quantities exist in the other countries.

A wide variety of fluxing and refractory materials also exist in the subregions.

These include" among others dolomite found in Ethiopia, Zambia and Zimbabwe (550 million
tons). Manganese is found in Zimbabwe, Kenya and Tanzania in large quantities and in
much smaller quantitites, Ethiopia/ and Uganda. Fluorspar is found in Botswana,.Kenya
and Mozambique. '..''.."

W) Steel Scrap

Production of steel in the region is in most cases based on the melting of available

steel scrap. Reprocessing scrap makes an important contribution to a country's steel
requirements. These scraps are of three types. "''• ;

i. Process scrap from iron and steel worksr

ii. Factory scrap from other engineering processes;

: . :iii. Capital scrap from demolition of building structures an-4 worn-out equipment and
Vehicles.

Plants making steel by using locally available scraps are found in Ethiopia, Kenya,

Malawi, Madagascar, Tanzania, Zambia and Zimbabwe. In all these countries the annual

quantity-of scrap available is over 10,000 tons. Somalia's supply of scrap is ;
negligible.
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Table 1: Iron ore - Reserves and chemical composition

Measures

Resources

In cillion

tons

Contained

Iron

million

tons Type Mineral Fe Slacr Refinina

Anaola

Botswana

Ethiopia

Kenya

Madagascar

Malawi

Mozambique

Swaziland

Tanzania

Uganda

Zambia

1 000 d

2 000 u.p

n.a.

17

15

105 u.p.

70 u.p.

-

12 u.p.

309

130 d

49 u.p

45 u.p

30 u.p

15 u.p

60 u.p

320

200

n.a.

17

15

37

28

-

6

45

25

45

30

9

36

Lake

Superior

n.a.

Sulphide

Residual

Lake

Superior

-

Taberg

Lake

Superior

Tabert

Lake

Superior

Bilbao

Lake

Superior

Hematite
it

n.a.

Pyrite

Goethite

Maanetite

Hematite

Magnetite

-

Hematite

Magnetite

Hematite

Magnetite

r'agnetite

Macrnetite
Hematite

Magnetite

Hemati te

32%

40%

n.a.

30%

7-35%

35%

40%

-

48%

35%

50%

62%

78%

58%

60%

n.

-

7.

1.

1.

a.

8

3

1

n.

0.

-

13.

2.

0.

.a.

50

2

6
5

Zimbabwe 200 d

134 d

118

P4

Lake

Superior

Lake

Superior

Hematite

Hematite

59%

63%

10.0

Somalia 120 47 Bedded Hematite 39%

d.

u.p.

n.a.

developed

unprocessed

not available

Source t 1.

2.

3.

United Nations Survey of World Iron Ore Resources Occurence and Appraisal,

Report of a Panel of Exnert 1970

Minerals Yearbook, Volume III by United States Department of Interior 1973

Other ECA Publication on the Iron and Steel Industry.
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Table 2: Coal - Reserves and rhemical composition

Botswana

Ethiopia

Madagascar

Angola

6

Reserve in

million tons Type

41,500 k

708

Combustion Ash Coking

Va Volatility Content N/Coking

22 to 30% 19 to 25% Non Coking22 to 24

J/Kg

2 3 to 24 24 to 25% 15 to 19% N/Coking

10 k n.a. n.a. n.a. n.a.

500 c.r. n.a. 25 to 35% 15 to 28% n.a.

Malawi

Mozambique

Swaziland

Tanzania

Gambia

Zimbabwe

Somalia

200

1

5

1

22

6

500

,000

700

,129

,150

,511

400

50

38

20

,500

,855

k

k

c.

k

k

c.

k.

c.

k

c.

r

r

r

r

r

Bitumanus

Anthracite

Anthracite

n.a.

n.a

26.11-31.4

MJ/Kg

44.9-7.1

MJ/Kg

n.a.

5.7-12.6%

n.a.

16.6-17.2

n. a.

9.1-23.1

24.9

16.8

9.77%

18-36%

12-18%

n.a.

Coking

Coking

Coking

Coking

c.r.

n.a.

k

Commercial Exploitable Reserves

Not available

Known Reserves

Sources- Energy Resources in Africa. Joint OAU/ECA paper _
Mineral Resources in South and Central Africa - R.A. Pelletier 1964

U.N. Report. Development of Iron and Steel Industry in East and

Central Africa - F.CA Publication.
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B, Energy

(a) PrlpcxpaI ep&rvym requirement

The'total'.energy requirement in ironj.arid steel production depends, on the

process route celectedo Generally the type of energy required is electrical0

The actual power requirement for an integrated iron and rceel works are entirely

dependent on the processes selected for the production of iron and steely the latter is,

generally governed by the product-mi:: and production quantities0 For example; in - ...

electric smelting and electric steelmaking, the power requirements for a complete works

could be as high as 2000 kwh per ton of finished products,, On the other hand if the

Blast Furnace Process and the IB convertor processes are used for steelmakingr, the

minimum power requirement would be about 500 kwh per ton of the finished product* An

integrated iron and steel works producing 300,000 tons of steel without electric

smelting and steel making would therefore require a minimum of 22 Mwh. If electric

smelting' and stee-liiraking are included, the works would require 77 'Mwh.

Plants

Iron-Snaking

Steeknaking

Casting

Rolling

Central Plant Utilities

Irpn_and Steel Process Routes

Route I

31ast Furnace

ID Convertor

Ingot Caster

Rolling Liill

Utilities

Direct Reduction

Electric Arc Furnace

Continuous Caster

Polling Mill

Utilities

ictrical energy ~; Installed capacity«i production and potential

resources

(a)

The development of electric energy in the .Eastern and Southern Subregion of Africa

has surged forward 5.n re^ar-.c yeai'G mainly as a. ^eauX.; ui' the- .^Iructural changes in the

economies of the member States and the flexibility of the kind of energy produced*

The eastern and southern. Pubre^xoi has an appreciable crr-.le of energy resources which

could provide a support for i-fcc :.':eveicpn;ont activifr.os toe :. £z/t"-l-/ 1c-\g irhz1?. tc cor;.eo

It has solid fuels, hydrocarbons-;, hydro—energy and a wide range of renewable sources

of energya Table III contains de-fcails of the installed capacity and actual production

of Electrical Energy iji the Subregiono

(i) goal

Africa's coal reserves, commercially exploitable are estimated at 89a5 billion

tonso Of this amount 79 billion tons are estimated to be located in the eastern and

southern subregiono However very few of these countries produce coalfired thermo

electricity* Tanzania is to establish a coal powered station of 24 Mw under Technical

Co-operation agreement with Chine0



- 18 -

(ii) Fuel cil and natural ^tas

The primary sedimentary basils of this subregion. have rimnerous traces of oil and

gas as well as bituminous rock deposits0 Areas of petroleum potential have been located

in the subregion and research and exploitation continues to discover oil and gase

Angola currently produces an average of about 700,000 tons of crude per iiLem« Oil

ejqploraticn so far carried out have registered good prospects for commencial production

of oil in Mrv

Iii 1979 research and exploration on the coastal basin of the United Republic of^ -

Tanzania indicated commercial siiowings of gas with a proven reserve of 1°5 billion m of ga:
Mozambique has proven ccsnmercial gas deposit of about 17 billion m © Natural gas is

also available in Ethiopia and Angolaa , '■

(iii) Hydro-aiectiricity

The production of hydro-electricity has grown substantially over the last 20

years more tlian any other energy sources» A summary of the hydro—electric production

of the region and the potential reserves of hydro—electricity is in Table IV• Eastern

and southern Africa have 22 per cent and 17 per cent respectively of Africa's hydro

electric potentialo This potential is almost entirely concentrated in the high

rainfall areac or in the vicinity of large waterways such as the Nile, Zambezi,

Shire and Ruzsi Rivers3 the Linpopc and the orange©

(d) Possibility of cooperation^ ixi_th&_fi.eld of energy,

In the regloiij Mozambique, Zimbabwe, Uganda and Zambia are exporters of electrical

energyo I.1~nber States of the region in accordance with the OAU Lagos Plan of Action

on ths development of energy resources are to make all efforts to draw up an exhaustive

inventory ox taoir electricity potential with a view to making better planned national

use of all their-reco»ircesf hydrocarbons, solid fuels and hydro-electricity« Most of

the current energy programmes are at national level, but countries of the region could

work together to facilitate the financing and building of some large hydro-electric

projects or thermo-electric or nuclear reactor project likely to play a major role in

the future iircart-Giiruictieu ux electrical networks of the region«

The plant in a steel works may be cooled by water using a direct or recirculating

systemo* The .Ir/cter will require i.ioi's water treatment plant buc less water0 It is

estimated that in a direct system, 50 tons of water are required for each ton of

steel produced^ In a recirculating system however only 6 tons of water will be

requiredo The choice made is of course dependent on the availability of water and the

cost of transporting water0 The eastern and southern subregion with the exception

of a few places have plentiful supplies of water. Although the water supply is subject

to wide seasonal variations, they are proved to be adequate for the requirements of the

iron £nd steel industry^
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Table 3; Installed capaolty and aotual production of electrical energy In the.Eastern and Southern African subreglon

*

Angola

Botswana*

Ethiopia

Kenya

Madagascar

Malawi

Mozambique

Swazlland

Ta.izania

Uganda

Zambia

Zimbabwe

Soma 11 a

Southern

""Hydro1

e.leptr 1c

(In"Mw -

1000 Kw)

Capacity

363

-

206

173

40

72

1117

-

100

156

1438

705

—

African Customs Union

1 Actual ■ Cia,l ."

produo- ' fired

Mon

Gwh Thermo-

mllllon electric

of Kwh capacity

mln. m/t

950

(82.3% of

- electric

demand)

-

374

* {47.7% of

electric

demand)

750

(58.5* of

electric

demand

181

(52.9% of

electric

-" demand) ' v"

257 •

6750

' ■ ■- '

620

(65.6% of

electric

demand)

705

3546

(76.8% of

electric

demand)

3460

— ~

" Aotual ■

produe-

ti on

Million

metric

tons

-

-

-

-

- ■

-

0.340

0.001

. i

- ■

0.48S

1.701

-

Gas

fired

Thermo

electric

capacl ty

mln. m/t

-

-

-

-

' - - -

-

-

-

-

-

-

-

—

Actual Fue1!

produc- ol1

tion

Mi Hi on Thermo-

metric electric

tons capacity

mln. m/t

0.068

-

-

-

■_■■-■■

-

-

-

-

-

— *•

Actual

pro

duction

Million Total

metric thermal

tons In-

sta lied

cap.

1000 Kwh

8,200 155

114

183

55

■'■■ - "■■■

280

-

30

7

272

437

18

Total

Installe-,.:

capacity

In 1000

Kwh

52o

320

356

95

1397

_

163"

1710

1192

1J

Source: World Energy Supplies 1973-1978. United Nations Statistical Papers Series J.M. 022

Joint OAU/ECA Paper - Energy Resources of Africa 1980,
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Country

: Angola

Botswana

Ethiopia

Kenya

Madagascar

tflalawl

Mozambique

Swaziland*

Tanzania

Uganda

Zambia

Zimbabwe

Somalia

Production gwh

million of

kwh

■:-.: 950 ,.:]
—

" , 374
750

I8i

6,750 '

520

. 705
8,546

3,450

Potential hydro-*

electric

.230

45
50

114

3

45
—

75

45
19

H
1

% of electric

Demand

.82.2

47.7

5*->»5

52.9
•at

"•

""

55»5
■~

■~

55.8

Members of the South African Customs Union

Sourcei Joint QAU/ECA paper on Energy Resources in Africa

In 1979, the following new facilities for hydro-electric production were under

construction or being studied?

Country Source Cgggojjjy

Ethiopia Wabe Shebelle —
Quo

Kenya ICamburu 50 Mw
Gtaru j. ' 34 Mv:

Tanzania Strieglers Gorges 2,080 Mw

Malawi Shire

Zambia Victoria " ' 58 flw-3l3 Gwh
ICariba ' 600 Mw-3»5OO Gwh

■■- -- "- -■■ - -■ ■ per year

Uganda . Tanjah ..'."... . , U0 r.fcr-70Q Gwh
per year

Murchisonfalls " " 500-600 Mw,
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CHAPTER IV

THE SIZE OF THE MARKET AHD DEMAND

As regards dcuestio and subregional markets, the current and future steel demand

consists of direct and indirect demand components for the principal steel product
lines: ^.carbon steels, special steals, £l^,products:^nd..tube5yaan£ speciality

stainless steel, other alloy steels9 cast :.ron and finished steel products*

Present direct steel demand

The direct demand for iron and steel is represented mainly by wire rods and

round bars used in building and construction industrys this sector consumes more ■

than 80 per cent of all imported iron and steel products in the subregion,, . The.,-demand for
direct steel consumption is closely associated with the growth of per capita GDP

through the growth of the economy. ' ' . ,

During the period 1970 to 1976 average annual imports of steel to the Eastern
and Southern African suhregion were approximately 684,000 tons. .Moreover,,. Table V
shows a sharp decline in thfe ".level of crude, steel .Uioorts ^the,-subregion from 197?

onwards. Two of the crucial reasons were the perpetual increase in oil prices and

socio-economic^conditions in countries- of the subregdoru.

If we take a look at some of the najor steel importing countries of the subregion,

we will find that Kenya steadily increased its imports of steel products from 130,000
tbmsLdjx'1976 (see Annex j) . -Whereas imports of Zajn^ia *ere -uneven during Xi
the same period. In 1976?i.;S6^QG0. -tons-of .steel was imported by Zambia. Imports-

consisted of mainly heavy and light sections, sheets and plates^ Madagascar Imported

mainly sheets and sections, whereas significant part of F4alawi7s imports consisted of

rails and railway track materials, wheel tyres and axles. Finally, Tanzania's imports

consisted of mainly flat products and the long oneso

Present indirect steel demand

As a matter of strategy and fuller perception of the size of the market the

development of iron and steel industry should be concerned in a long-*tern! framework

with indirect demand as one of the inntrunents for installation of internally self-

sustaining social-economic development to facilitate the growth of the engineering

inAtstry for production of capital goods and spare parts for priority sectors: food

and agriculture, transport and communicationsr building materials, the energy sector

and the core of the engineering industry: machine tools, foundry^ forging, heat

treatment, especially production of inputs for small-scale and rural industrieso

Effective indirect steel demand for the Eastern and Southern African subregion has

been derived by converting the imports of priority end-use engineering goods such as

manufactures of metals; power generating machinery bodies; agricultural machinery;

machines for specific industry; electrical machine:^ and apparatus; and transport

equipments into approximately 49?-,000 tons of crude .steel has been annuaklgt jLfofeprted-■ :

by the oubregion in the form of machinery and equipment which constitutes 42 per cent of

total steel imports (direct and indirect, see table and Annex 2 for details)*



Table 5: Actual direct and indirect demand for the iron arid steel in the Lusaka MULPOC
(Metric tons) ~~ —

Subregion 1970 1971 1972 1973- 1974 1975 1976

Direct -' (SITC)

671

672

673

674

675

676

677

678

679

Pig iron

Ingots

Bars and profiles

Plants and sheet

Hoop and strip

R.W. rails

Wire

Tubes and pipes

Castings

3,849 6,579 5,891 5,055 5;697 - ; -,.-.-

37,562 52,060 35,127 39,504 49s504 37,512 13,841

135,473 264,355 153,62a 143,163 194y492 :127,051 70*996;

172,510 355S264 286,638-312,329 393,110 198,566 192,8&5

5,794

34,721

10,724

!69845

10,996 17,948

76,212 105,203

34,537 40,758 28,665 35,504

31?73O 102,250 128,615 76,343

3,664 3,220 2,813

35,420

65,714

61,601

81,744

2,850

16,781

51y242

30,365;

69,554

1,188

13,051

49,058

24,108

97,068,

2,560

Subtotal 519,890 922,055 725,590 734,812 884,435 532,259 469,547

Indirect %J

691-8 Manufacturing of metals 170,053 209,989 206,353 130,441 173,744 151,335 80,i48
711 Power generating

machinery boeis 5,323 6a534 11,314 8,353 6,709 8,027 7,917

712 Agricultural machinery 19,677 17,580 16,117 23,773 23,184 20,725 20,373
718 Machine for special

industry 11,905 15s960 22S736 14,743 10,509 13,627 . 12,100
722-4 Electrical machinery

and apparatus 30,419 30,427 32,334 25,693 26,024 21,620 17,124
731-3 Transport equipment 214,286 283,567 215,625 190,982 231,420 316,467 289,590

Subtotal 451,663 564,057 505,584 443,955 521,590 531,801 427,265

Jc/ excluding Botswana, Zimbabwe, Seychelles and Reunion

_y_/ excluding Botswana, Lesotho, Swaziland, Seychelles, Reunion and Zimbabwe
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CHAPTER V

./! ..-'INSTITUTIONAL ARRANGEMENTP AND CONSULTING ENGINEERING SERVICE

,,. -, rr The institutionsi arrangement in the subregion for industrial and. technological

.development is inadequate to effectively implement any major programme or project

ftimed at sel£-reliant and self-sustained economic development? The proposed iron and

sjteel projects in order to be meaningfulj require technical support services which
invariably should be available locally.

forms of consultancy services exist in the region but their role in the

development process is limited to project preparation and matters relating to

construction and the acquisition and transfer of technology. There is however inadequate

engineering design services and limited number of research and development institutions.

The feasibility studies on iron and steel industry which are available in the

subregion have been carried out by foreign consulting firms mainly because of the

absence of firms or institutions with the technical know-how and training relating

specifically to the operations and the methods of long-term planning of the iron and

steel industry in the subregion. These studies are a preliminary analysis of the economic

and technical feasibility of the projects. The analysis covers the production resources

to be used, the manufacturing techniques, investment cost and location but says very

little about the size of the market, manpower requirement,, the economic, financial and

technical issues which are the key factors in determining the profitability of the
projects.

For some countries in the subregion there are numerous feasibility studies

available on the iron and steel industry prepared of course by different foreign firms

commissioned by the Government 1/. In most of these studies there are no clear

definition of or proposal on the basic technical, economic., financial and organizational

structure. The selection of production process for all the iron and steel projects is

yet to be determined. A number of options have been made available by the consultants

thereby making it extremely difficult for the Governments to select the right production
process.

JL/ In the Zambia for example foreign firms commissioned to do the study include
the following:

1. Industrial and Processing Engineering Consultants of Great Britain (1964)

2. Geoz Avod Agency of Yugoslavia - Survey of iron (1965)

3. W.S- Atkins and Partner of London (iron and steel making process (1967)

4. Bechtel International Co-operation Management Services (1968)

5. INDECO Market Study for 1965-1966 and 1963

6. INDECO Market Study for 1965-1974

7. International Construction Company Ltd. of London 1969
8. Elkem Norway

9. Voest of Linz, Austria
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In the context of the implementation of the projects it would have been an
advantage if there exist in the region, consulting engineering capabilities, to help
formulate and monitor the Governments policies on the iron and steel industry. In the

and production routes for iron and steel production. Such an unbiased advise which

is best available locally very often helps to minimize the risk of cost over-runs and
may determine what part of the construction work can be handled by the local industry.

Other institutions of relevance v/hich are sadly absent in most of these countries
relate to quality control, standardization, engineering design and information.

-.1



CHAPTER VI

MAJOR PROBLEMS AND BOTTLENECKS

The most important factors for the creation and development of the iron and steel

industry are the present and future supply and demand, the availability of raw materials,

energy and infrastructures qualified manpower and the financial resources for investment.

Although the subregion is endowed with the basic raw material inputs for iron and

steel production, some countries do not have sufficient proved reserves to supply the

plants for at least 25 years. In some 'cases, the domestic raw materials are of low

quality with a very high percentage of impurities. This low quality of raw materials can

have a siginificant effect on the process selection, production techniques and cost. In

the absence of non cooking coal in some countries the blast furnace based on charcoal is

being recommended. However the continuing existence of an iron and steel plemt using

charcoal in the BF system would depend on the availability of a constant supply of

charcoal, and suitable iron ore. ~~ "

The size-of the market is another important factor determining the size of a steel

plant to be established in a r*iven country. In most cases the size of the market is

not large enough to justify the establishment of an optimal size plant. On the other

hand, the proposed plants in the small capacity ranges are likely to be more susceptible

to economies of scale than plants in the lar^e capacity range. In planning for the iron

and steel Iniflistfry therefore careful consideration is to be given to this factor.

Another'factor which is~a major constraint to the establishment or development

of the^l-rc/h1' and Steel industry is that of the availability of utilities such as energy,

water supply and supportive physical infrastructures. These factors need to be examined

carefully so a-s -to detertaine^the. location of the plant and the actual cost of investment

for the proposed iron and steel projects. In most cases, no detailed study has been
done.

Availability of manpower of the appropriate description and skill is a critical

factor in the decision to establish iron and steel plants in the subregion. The countries

of East and Southern Africa are considerably short of skilled technicianss experienced

Steel workers and managers. In the feasibility study available the manpower factor has

not been thoroughly examined by the contractors.

'"'■*"' . . -, • -. ,-■(-.■

The iron and steel industry is highly capital intensive. The trend towards using
and developing equipment of larqe capacity has led to the creation of integrated plants

mainly for production to lar?e markets. Capital costs at each stage of production vary
considerably. Accordingly it is believed that in order to be pro-Juctivc, an iron and
steel plant should have a minimum, production capacity of 100^000-15(^.000 tons for a

direct: reduction plant. The feasibility studies also propose alternative combinations
of technological routes indicating broad estimated capital and production costs, "o
in-depth studies on the technical, economic and coranercial aspects of the proposed

technological combinations have been carried out to facilitate the selection of the
post appropriate technolo-™ ^or various operations.



The hiph cost of investment may create a strain on capital which is a scarce

factor for the countries of the subregion. The benefits to be derived from the
production of iron and steel in any of these countries would depend on the country's
ability to compete in international markets for refined ore and fabricated products.
Its ability to compete at the international level further depends on the cost of

exploration and the quality of the product. The type'' of technology that is used and

the location of the mines and steel plants are also relevant factor determinants of
the rate of return on the investment.

Finally, it is to be pointed out that at this stage it is extremely difficult

to evaluate the macro-economic aspects of the project as there are still uncertainties
in the technical concept and consequently the actual cost of the projects. Information
on the technical and economic components of the projects is very scanty thereby making

it extremely difficult for the authorities ttf take a decision on their implementation.
Detailed socio-economic study has to be carried out for each of these projects to.

ascertain a more quantitative and meaningful macro-economic project analysis.



Annex 1

Apparent direct consumption of Iron and steel Industry In Lusaka MULPOC (In metric tons)

1970 1971 1972 1973 1974 1975 1976

Angola 671

672

673

674

675

676

677

678

679

3849

6500

17965

32400

1200

2844

2978

19617

1422

Ethiopia 6711

672

673

674

675

676

677

678

679

87775

9054

6716

28855

1100

400

300

6348

Kenya 671

672

673

674

675

676

677

678

679

52773

6949

3.1603

60648

2000

282

12327

.15433

..3D0

6579

19054

19455

31762

700

17930

1623

18803

38

5891

643

168B8

35208

2270

11060

2121

22330

243

5055

807

18926

48385

11600

10966

2378

14310

1830

5697

1071

18691

46021

2430

2206

4783

28643

U30

1000

4830

8200

380

4640

920

16460

260

129542

Madagascar

115944

9500

7483

27296

3100

100

5661

96659

619

6018

21372

1100

300

3151

104255 110672 36690

53140

18461

51477

73132

2600

4927

9460

14416

1700

32560

22152

21970

60324

4100

2074

7676

22433

500

35990 41193 25219

176172 141229 162401 207684 96942

671

672

673

674

675

676

677

678 . ..

679

-

-

21316

18663

-

1600

2379

8614

2242

-

_

16669

20323

100

467

3060

4949

3182

_

_

12132

21217

•

548

1918

■ 4047

2575

8239

20248

443

2338

2239

1189

8666

26088

4147

2872

1893

24

12797

21408

1947

2557

3166

100

1000

480

470

220

40

100

ISO

200

2690

3309

6341

23710

100

240

290

2000

5821

7569

22954

210

-

570

4069

2337

2076

16467

50

_

230

4059

4H*

3470

13823

250

320

1195

23397

20389

16438

90508

4750

9402

12685

7489

540

9169

23372

157222

3650

6573

29234

8404

60 ■

134%

11716

49665

3120

3744

8599

6302

300

38700

17080

85363

2970

5920

12533

41250

500

54814 48750 42437 346% 43684 42085

204316

6680

16420

290

350

1130

1220

110

26200



1970 1971 1972: 1973 1974 1975 1976

Malawi 671

672

673

674

675

676

677

678

679

2260

3816

-

327

842

3135

3825

9634

100

1507

1588

2769

3113

11588

-

1446

1042

2987

2175

12055

-

4384

1995

2352

370

5079

11470

10

7487

2480

3518

9066

9990

10

8387

3870

4372

4325

V.711

50

15972

2511

22913

15380 19423 20176 23331 30044 35695 57332

Mauritius 671

672

673

674

675

676

677

678

679

Mozambique 671

672

673

674

675

676

677

678

679

4566

5802

5494

3511

4670

3831

5651

7438

4381

8843

7932

6053

11568

14494

6006

3790

13624

7446

6320 xx/

8990 xx/

5610 xx/

1609

18371

3099 3072 3380 6596 2589

91931

Somalia 671

672

673

674

675

676

677

678

679

435

15111 20542 26208 38664 27449

97717 77372 102531 77427 22156

1654 1215 1073 1301 1494

4892 6870 8980 8240 1928 8015

3390 xx/

24310

10429

14134

37274

3629

13365

2000

8600

2500

-

30028

47112

5996

2781

2900

■ 7100

1800

-

23234

'■ 35120

6480

2859

4339

3920

1420

20

30264

46407

6729

11486

3130

3825

670

4900

14514

34934

6212

10488

3419

1650

1310

4900

1980

5350

670

8196

220

460

380

-

1760

5320

80

21540

170

160

420

29750

64

1146

3247

1534

2006

1676

1225

3679

2861

667

3707

2793

1503

13385

3095

162

1598

4761

860 xx/

4250 xx/

3070 xx/

1195 xx/

9375 xx/

xx/ UfCCA estimates
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Page 3

1970 1971 1972 1973 1974 1975 1976

Uganda 671

672

673

674

675

676

677

678

679

100

11146

16111

■•-:706

2074

3737

9340

MOO

17287

25576

1462

542

4210

7389

2197

14420

399

1574

2762

3381

940

4223

954

1248

1014

6o91

200

1281

"580O

510

464

994

1389

200

1049

3571

300

768

421

3512

150

659

852

260

261

558

200

45214 57866 24733 14770 10638 9821 3040

Tanzania 671

672

673

674

675

676

677

678

679

100

24887

27738

3088

15829

6630

12222

100

29779

36972

3266

58691

8757

16270

200

4837

16955

39168

4117

56651

4521

46589

200

6260

15319

31386

10265

67274

7041

21137

200

15272

19103

43524

15188

32569

5881

13217

30

116i7

9940

20708

8222

18880

6458

16334

170

17919

8372

27056

11031

175

4386

18735

1170

90594 153935 173C32 158882 144784 92329 88344

Zambia 671

672

673

674

675

676

677

678

679

30594

29380

400

2300

5694

14977

iOO

81676

77951

1100

8420

9160

27240

100

40004

3'-979

1200

6200

4286

19410

2UU

32882

26562

5470

8980

4523

12147

260

68359

66002

7210

1780

11368

11064

300

10

58375

51000

3919

4680

7090

10806

320

1460

14930

23170

2900

4700

2400

6330

110

83448 205647 109280 90824 166063 136200 56000

Eastern

Subreglon 671

672

673

674

675

676

677

678

679

3849

37562

135473

172510

5794

34721

34587

91730

3664

6579

52060

264355

355264

10724

86845

40758

102250

3220

5891

35127

153628

283638

10996

76222

28665

128615

2818

5055

39468

143163

312328

17948

105203

35304

76343

5697

49504

194492

393110

35420

65714

61601

81744

2850

922055 725590 734812 884435

37512

127051

198566

16781

5.1242

uO365

69554

1188

14841

70996

192865

13051

49058

24108

97068

2560

532259 469547

Excluding Botswana, Zimbabwe, Seyshelles, Reunion
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