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SUMMARY

b -

The paper gives an account of the present and progpective levels of consump-
tion of iron and steel products in the various African countries and corresponding
to this the present and prospective level of production. The development of the
industry is discussed in terms of the availability of the factors of production,
of the effects on trade, of the level of costs, and of the investment involved.
Finally, some account is given of the organization of the industry and of the
impact of Government policies.

The current consumption per head of iron and steel products in African countrieg
. 18 very low amounting to less than 10 kg in half the forty countries concerned ag
compared with 250-300 kg in develcped countries. This is a consequence of the low

level of income and also of the virtual absence of an engineering industry in many

cases. As most of the countries are also small from a population point of view
only seven of them have a consumption of iron and steel in excess of 100,000 tong

per annum at the present time.

* This is a summary of a paper issued under the same title an ID/WG.].A!/B.

_1_/ The views and opinions expressed in this paper are those of the author and
do not necessarily reflect the views of the secretariat of UNIDO. 'The
document is presented as submitted by the author, without re-editing.

id. 68-2300
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The pattern of consumption is Very different from that in developed countries,

consumption of galvanized sheet and hot-rolled sheet or tubes being important while,

pecause of the low engineering demand, the consumption of cold-reduced sheet and of

castings 1s prOportionnlly very 1ov. Ferro—concrete construction 1s favoured as

compared with sections., In Libya, Algeria and Higeria the petroleum industry is a
major user of gteel in the form of pipe-lines.

Forecasts of demand may be made vy relating increases in aonsumption per head

to those in Gross Domestic Product (GDP) ~nd then allowing for indirect imports.
guch forecasts sugeges an annual increase in iron and steel congumption in the
region of about 107/ with engineering uses increasing about half as fast agaln as

construction uses.

Becausc of the great economies of scale in integrated iron and steel produc-
tion, such plants only exist in the larger markets, L.€s 3outh Africa, the United
Arab Republic and, more recently, Algeria and Tunisia, b other activities such
ag scrap melting and rolling of bar and light sections und tube welding, galvani-
ring and wire drawing are carried on in several countries. With regard to future
developmenti, while the larger countries may continue with 1itile disadvantage to
plan their industry on & nabional basic, 1t i important thot @11 the mmaller
countrics and some of the laprger onew without surbuble raw materialy shoild co-
operate 1in the development of the industry s¢ thit plants of an aconomic size

b

supplying « milbi-nationnl market and haged On the best avallaile rad materials

should be cgtnblighed, ior thig purpose the Feonomic Commission “av firica has

made projections for the estbablishment by 1950 of sub-regional o in the Bast,

Weot and Central pub=regions and for some degree of specilally
in the North auh=pasion, sach plants apart from peavy-plote @i ess PLbos and

. . el - .
gections would gupply owvout a0y of poquirenents.

. ) e o ppedniot . . , ( L
With regard to fuclors ol poduotion Africa 1o, 30 general, i placed aE
Par ag supplicg ol iron ope are concsruéds. Miic 1o parbienlarsy oo An Yozl Africa

_—
i

where the deposits runk amoig the most imporitant in the world ~lithousn thoy are
not located in the largest markets, L.t ligerin and Ghana. In 4he other sub-
regions supplies, although less plentitiul, ore cerbainly sufficient T0 ensure
fifty years of expansion ol the iron and steel indusiry. Coking conl 1z not
generally available. Apart from South Africa and Rhodesia whick hore extensive
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high-grade deposite coking coal is only found in the United Arab Republic and
Algeria in rather limited quantities and with somewhat inferior coking: propertiegs,
Petroleum and hydroelectric potential, however, are both great. Labour and
management present difficulties in establishing an iron and gtecl works because
of the expense of training labour and of employing highly-paid expatriate tochni-

cians and management for u number of years,

The proposed development of the industry would have a profound tmpact on the
present trading pattern which consists of importing about 857 of requirements ~
apart from South Africa - mainly from the former colonial powers., [y 1930 only
about 25% of requirements would be imported from outside Africa and Lhere would

be a considerabie intra~African trade.

As far as costs of production are concerned and given equal capacity an iron
and steel works established at a suitable location in Africa would have an advane
tage in access to iron ore which, however, would be partly offset unless it had

access alsct to cheap coking coal as in Southern Africa. Tts advantage in regard

to cheap labeour would be entirely offset initially in the Bast, West and Central
African sub-regions by the need to employ highly-pnid expatrinte staff.  The main
disadvantage is the higher cost of erecting the worke which, oven ot 4 coowtal |

N “ I - s . s . .
1te, would be some 757 nhove Burcpean levela., Thegse disndvintores are oongider—

w

r.\_
—
—
[
P

t
ably inecressed if smoll capacity plants are erected.  Wibl renconoad e capacily,

however, cteel cun be prodused at prices competitive with imporls and give a

reasonable retura on capital.

- : : o gt A : .
Tetal invegstment needed to provide 757 of African iron :nd gteel regquirements

i

by 1980 would e of the opder of $4,000 million., Ify instend of Tarme sib-reprional

gy

WOTKS, o wamber of gunller works were established the capital cost per ton wonld be

about one third hi.

ner it total production and invesiment would e roduacod,

Iron and ateel plants in most African countries will either be operated by

o)
[ 5]
ot
o
el
e
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-,
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n3 in developed countries or will be State enterprices operated
initially under 5 management contract.

o

Coumnecile of Minicters and other institutions are being estubliched in Africa

to promote industrial co-operation on a sub-regional basgis,
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The general eituation on the African continent in regard to the development

of the iron and steel industry is that apart from South Africa and the !'.A.R,
where however conditions are not typical of Africa generally, such development
is of very recent date and few countries are angaged in iron and steel
production, More interest attaches therefore to current plans for
establishing the industry aud to the prospacts for its future development

havin: regard to the market eituation and to the availability of the factors
of production,

Statistical information in many couniries is often not available in the
deta.l required while in addition current figures are not always representative
of normal conditions in view of fhe difficultiee which some countries have
experienced following independence. Estimates based on vieits to the countries
concerned and on reports by consultants have been made where necessary in

order to present s reasonably comprehensive and sccurate account of the
situation,

(a) Consumption and demand

(1) As may be seen from the table overleaf, ourrent consumption of iron and
steel produots per head in Afiican countries is at a very low level; in half
the countries concerned it amounts to less than 10 kg as compared with 250 =

300 kg in developed countries. Moreover since most African countries are
very small, only nine out of the forty concerned having a population in
excess of ten million, it followxs that even where oonsumption per head is at
a relatively high level total oonsumption is s8till very low. Only in seven
countries ioes it exceed 100 thousand tons par annum (annex 1I).

While the primary rezscn for the low per oaput oonsumption is the low
level of income, a subsidiary reason is oftcn the virtual absence of an
engineering industry which in developed countries normally accounts for two
thirds of total iron and steel consumption. In no African country at the
present time doee the consumption of iron and steel in engineering uses
quite equal that in construction uses and in the majority of count-ies it
is less than one quarter of the latter. This means of course, as shown

in the table, heavy imports of machinery and transport equipment,
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Page 4 Consumption of iron and steel in African countries
eonsumption per head in kg Imports of Population

engineering (million)
Construction Engineering Total goods per head 1965

N Afrioan sub-region (1963~5)

Alg‘ri& 1098 4.5 15.3 11.6 11,9 '
Libya 8703 2,0 8903 6909 106
Morocaoo T.6 52 12,8 6.0 13.3
Tunisia 1703 405 2108 1407 4.4
Sudan 5.2 042 504 604 1305
UeA.Re 13.3 Tel 20,6 8.0 29.6
W,African sub-region {1962~4)
Nauritania 308 l.1 4.9 8.6 101
Senegal 19.6 4.2 23.8 4.0 35
Mali 1.5 0.3 1.8 1.4 3.9
Ivory Coast 7.3 2.9 10.2 10.8 3.8
Uppor Volta 1.0 0‘2 1.2 1.3 409
Dahomey 3.4 0.6 4.0 2.5 2.4
lig‘r 003 0.2 1.0 104 3.3
Gambia 4.1 0.8 4.8 5¢4 0.5
Cuinea 3.7 1.0 4.1 2.9 3.5
Sierra Leone 8.2 2.3 10,5 10.4 2.3
Liberia 1509 608 22.7 3208 101
Ohana 90‘ 902 1806 10.3 7.7
Togo 3.5 0.7 4.2 4,3 1.6
lig&ri& . 401 1.4 5.5 208 5705
E, African sub-region (1961-3)
Rhodesia,Zambia,Malawi 14.8 644 21,2 14.1 4.3/3.7/349
Ethior’il l.4 0,2 106 1,0 2206
Somalia 1.4 004 1.8 1.3 205
Rwanda 2.4 0.6 m3.0 2.3 3.1
Bumndl 204 004 208 205 3.2
.0‘.’]’11“‘ 200 007 2.7 5.4 7.0
Tansania 2.7 0eH 3.2 2.6 105
Madagasoar 4.9 1.2 6.1 2.8 6.4 :
Uglﬂd—& 1.3 O. 3 106 242 7&6 :f;
Kenya 10.6 3.8 14.4 3.8 9ed i
CoAfrican sub-region (1963-4) ’ %
Congo (Dem. Rep.) oo oo 4.2 2.0 1546 :
Cameroon .e e 501 6.2 5¢2 %
Congo (Brassza.) 0.8 -
CeaoRe ‘ ae Py 2.2 4,8 1.4 ;
Chad .o e 1.7 2,0 3.3
Gabon (XY . 2‘62 33.0 QQ’
South Africa (1264) oe oo 137 43 179

Source: The Development of the Engineering Industry in East Africa E/C.N.14/INR/90 Aus-195555
" " " " " " in West Africa E/CN.14/INR/126 Sept1966 .
" " " " " in Forth " E/CN, May 1968
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(11) Tbe relative importance of the engineering industry in moet African
ocountries also largely accounts for differences in the pattern of consumption
a8 compared with that in developed countries. This follows from the fact that
the engineering iundustry is mainly a consumer of flat products and of castings
and forgings while the construction industry uses mainly sections, the position
being roughly for enginesring 51% flats, 32% sections, 17% castings (inol. irom
castings) and fOrgings/and tor construction 18% flets, 77% sections and 5%
castings. In Arricsn councries therefore the expected demand for castings and
forgings is lovw except for example in the U.A.K. where the engineering industries
are nore developsd and consumption is equal to about 10% of that of rclled
steel compared with 20 - 25% in developed ocuntries. In the case of flat products
the low proportion of consumption which sunould follow from the low engineering
demand is offsetl by the substantial use of flat products in constructiva uses
namely galvanizeld sheet especially fcr roofing purposes and the weldiny of
tubes. As shown in the table below, while there is therefore nct a great deal
of difference between the percentage of flat products used in the various
Afrioan sub-regions and that in developed courtriee such as the U.K. there is
a very great difference jin its content cold-reduced sheet for exampls
acoounting for half U.K. consumption of sheet and strip but for only sixth of
West African consumption. In vountries suoh as Chana where galvanized sheet is
not used to any great extent partly as a result of competition from aluminium
it accounts for only 2% of all steel oonsumption -~ in contrast to Sierra Lecne
whare the percentage is 45 — und a more normal pattern results, flat products
accounting for one third of steel conmsumption and cold reduced sheet for one
third of sheet consumption,

In the secotion category the propsrtion of heavy sections consumed is
negligible in African ocountries and of medium ssotions rather small in spite
of the relatively large construction of railways. On the other hand the
oonsumption of bar and rod is very high in propcrtion reflecting once more the
low level of engineering requirements for which buildings are normally
oconstructed from sections and also the lov level of wages whioh enoouragesa the
re.atively labour intensive ferro-conorete construction.
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Patterns of iron and steel consumption
W.African E.African N.African
U.K. sub-region sub~region sub-region
Rolled Steel 100 100 100 100
Heavy sections 12 1 2 3
Medium sections + rails 20 10 12 13
Light sectionss: bar 6 23 20 30
other 3 5 8 5
Wire rod 3 10 6 5
Seamless tube 4 2 2 2+3
(petroleun)
Plate 16 5 2 9
Sheet: hot rolled 5 - 11 2
for welded tube 5 17 8 T+7
(petroleum)
cold reduced 18 6 (
galvanized 2 16 €26 2
tinned 6 5 ' 3

Castings + forgings
incl. iron castings 22 1 1




In addition to the factors of low engineering demand and high temporary
demand for galvanized sheet and wafded tube a third factor may be distinguished
namely the use of steel in special products. The ouistanding example of this
is the petroleum industry in Libya, Algeria and Nigeria accounting in the firvst
of these for about two thirds of total steel consumption. LlLess striking
examples are the use of tinplate in Ivory Coast and Morocco accounting for about

15% of consumption compared with 6% in the U.K,

(11i) The consumption of iron and steel products at any time evidently depends
in the first place on the level oi economic activity and in particular on
investment since capital formation in the form of machinery, buildings and
transport equipment is a major user of steed accounting under normal conditions
of growth for up to two thirds of total iron and steel consumption., In the
second piace consumption depends on the extent to which thi. capital tormation

is met by the domestic engineering industry or from imports,

In recent years the development of iron and steel consumption in Africa
has on the whole been irregular, independence orin;ing in many cases a decline
in investment which for sxample in the Corgo and Algeria has been so creat that
consumpticn is still only half of what it was in pre-independence dayse. Consumpti
in North Africa was 8ffected from 1900-1963 in Central Airica from 1957 - to date,
and in East Africa from 1957-19€1 (Annexe 2), It is not ulways possible
therefore to specify particulsr jears as being 'normal" in regard to consumption
and instead it is necessary to relate consuwption in any year, chosen as a base
year from which to make projections, to the level of the Gross Domestioc Produot
and investmeni in that year. In so doing total consumption i.e. direct plus
indirect must be taken, If then a forecast is available of the rate of growth
of G.D.P. it is possible to forecast total iron and steel consumption - a simple
method based on regression analysis for African countries suggests that
consumption per head increases one and a half timeslés rapidly as G.D.P. per head.
after which either as a result of a separate engineering study or in other ways
an estimate must be made of the proportion of demand likely to be met by imports
of machinery, etc,

This procedure has been carried out in three of the African sub-regions and
the results are shown in the following table. It will be noted that engineering
uses are expected to increase much more rapidly than construction uses,

A/The development of Engineering Industries in Africa op.cit. P16
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Frojections of iron + steel demand ,400

N. Africa W, Afrioa E. Africa
Fresent total demand (tutal) 1941 994
Imports of engineering
goods (metal equiv,) {indirect) 682 394 326
Demand for iron and steel (direct) 1266 602 498
of whicht construction 880 414 n
engineering 386 188 127
Total demand 1960 (total) 6403 3300 2360
Import of engineering
guods (metal equiv.) (indirect) 1921 990 760
Demand for iron and steel (direct) 4482 2310 1600
ot which:tconstruction 2611 1100 180
engineering 1871 1210 820
Reterence: As for page 4.




{v)  Production

(i) Of the factors limiting the estgblishment of an iron and steel industry
in developing countries the size of the available market is usually the most
oritioal because of eoconomies of scale in the various processes 1involived.
Broadly speaking, costs of producing steel on an intesrated basix, i.e. from
iron ore begin to rise more sharply below an annual output of about 240,000 tons
per annum and even &t this level access to cheap raw material is necessary to
make a domestic industry competitive with the large plants operating in
industrialized countries., For the hot rolling of flat products the minimum

soale of econcmic operation even on low capacity reversing mills is still higher,

The production of steel by melting acrap can be carried on econvmically
at lower levels say 10 - 20,000 tons per cnnum but at this level also reguires
acoess to cheap material, i.e, scrap to be competitive. Similariy, the simpler
products such as reinforoing bar and light sections can be rolled at not tco
high cost especially when capital is scarce at an annual output as low as about
25,000 tons per annum on less mechaniyed mills and may be competitive given
access to oheap steel. While such processes as galvanizing sheet or drawing
wire or welding of strip into tubes can be conducted on the relatively small

scale of about 10,000 tons per annum.

It follows that except in South Africa and the UsA.R. ,and more recently
in Algeria and Tunieia where integrated works have been estzbiished, proauction

has 80 far been limited to theses smaller scale operations,

(1) Outside of North Afrioa and South Africa whers markets are largeenough

to permit if necessary the establishment of the irom and steel industry on a
national basis development depends in large measures on the possibility of gow
operation between the relatively small countries concerned with the ob ject of
esteblishing large scale integrated plants supplying a sub-regional market and
using the best available materials within the sub-region., The intention is to
supply from domestic sources all products for which the market is sufficiently
large for economio production to be undertaken. In practice this excludes

heavy sections, heavy plate and seamless tube for which the maerket tends to be
limited and a proportion ranging from about 10% to 254 of other products which may

be specialties = in total about one quarter of the market. Proposals on these
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lines bave been put forward by the Economic Coaxiassion for Africa and are
included in the following aocount of present capacity, current plans and

prc Jections.

These pruposals ire in ccurse of belny shocked against the results
sbtained by input - output analysis which nas oeen used bo obtain a oonsistent
programme of esonomis development in 2.cn Sub-rey.on. Since ateel demand 1is
almoet entirely intermediate this i3 ultimately the tast nesnod of forecasting
i+, So far the method nas produced nigher sstimates of Mture demand than
those referred Lo in ':.1\ ’(ili} i,a, g}_ging in fant in the Cadas 0l Hest Africa

[4

a demand in .:7% squal to that projected for 1380,

Ny
(ii1) North Af?ica:/

Morogeo

The busic iron and steel industry of Morocco sonsists at present only of
wire drawing 4orks of 4,000 tons per anpum capacity; there is no integrated
ivon and stee. mmking or steel rolling aithsr witn or without acrap melting.
There are numerous foundries and forges wiib an annual capacity ot L,000 tona,

-

In the 1960-1964 plan i*% was proposed o wstablish 2 3Crap melilng and
rolling mill 2t a cost of about $:00 per arncal Lon with an cutpud af 66,000
tons mainly oo reinforcing bwra. Local fcrap vas consiiaved adequats, as ie
the market, but this plen was abundoned. OUther proposals in vhe 19601964 plan
which did not materia.ize, included the esinnlizhuent o7 i Jerro-ranganese
plant with an annual outpus for export of 20,000 rona and at a capital cost.
of $ 240 per ton. Current supplise of local ore of metaliurgical quallity were
estimated at 200,000 tons per amnum bu: reserves are steadily declining.
Another proposal was to manufacture welded and galvanized steel tubes for the
local market. The capacity of the plant was t¢ be 7,000 tons and the capital
oost § 170 per ton. The 1970 Jovernmenti projections include the steel tube

plant and an extension of wire drawing capacity to 5,000 tons per annum.

In the 1965/67 plan, three alternative steel developments were outlined,
Pirst a rolling mill based on imported billets. Secondly a rolling mill
baged on sorap melting. And thirdly, an integrated iron and steel plant,

Source: E.C.A. Study on Industrial Economic Cooperation for the North
African sub-region - June 1963
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Tbe location proposed for either of the firest¢ two was Casablancs whickh offers
bo4th the largest market for finished steel ana the largemt surpply of scrap.
Location for the integrated works was at Nador on the coast near the ore
fields and rear the port (Melilla) for iron ore exjorts. It is underetood
that a decision has now been taken in favour of the integrated iron and steel
plant with a capacity of 250,000 tone of iron per aunum and 100,000 tons of

gsteel,

Algeris

The basic iron and steel industry of Algeria sonsists at present of a
scrap melting unit at Oran, producing reinforcing bar and with s melting
capacity of 30,00C tene per annum and a rolling capacity of 40,000 tuns per
annum., In addition. there is & welded tube plant of about 25,000 tons
capacity based on 1mported semis end wire drawiae capacity 48,000 tons,

Production in vecent years has been at about one third capacity.

The capacity of the iron and steel toundr.es is arvund 18,000 tons per

annum, and about 4,000 tons were produced in lyvl.

The wmain current development ie the erectiom of the integruted iron and
steel works at ©l1 Hadur on the coast near Annaba (Bonej. Tnis will have a
capacity of between 3 - 400,000 tons of rlat preducts. Lonstruction
started in April 19¢t and under the present jrogramne the blastl furnaces
should be completed end 1968, the stesi plant end 1969 ana the bot strip mill
in 1970, 1t is probable that yalvanized sheet, tin plate and weided tubes
will also be made. It is estimated that 2,700 km of oil tubing will be

required.

The projections of E.C.A. suggest that by 1980 there will be & market
for a 600,000 tons capacity flat products mill within the Maghreb countries,
i{.e. Morocco, Algeria, Libya and Tunisia. In addition there will be a market
within Algerisa alone for about 100,00C tons of bar and light sections,

Tunisis

The Manzel Bourgiba integrated iron and steel works came intc production
in 1966 when 36,000 tons of finished steel were produced. Production in 1967
jc estimated at 70,000 tons, The capacity of the blast furnace is 15C,000 tons

per annum ard of the rolling milis 100,000 tons per annum,.



The projecti&ns of BE.C.A. sugwest that this capaoity will be adequate
up to about 1975. In addition however E,C.A. has proposed a medium section

plant in Tunisia to supply the needs or +he Maghreb countries.

Foundry production in 1906 amounted 10 about 4,000 tons, With the
construction of the arsenal foundry, capacity 2.0 thousand tons iron and 3.8
thousand tons steel and with extensions elsewhere, capaclty by the end of
1968 is expected to reach 12 thousand tons. Wire drawing including screws
and bolt, and tube welding is envigaged at adbout &,000 and 6,000 tons annual

respectively.

Libya
There is a small production cf reinforcing bar based on rails and billets’

and scrap melting will be started when scrap availabilities are large snough.

Iron and steel making facilities in the U,A.R. are relatively advanced.
The main unit ie the integrated works at Helwan with a finished steel capacity
of 200,000 tons per annum producing flat products as well as light and medium
sections. Other units include three szemi-integrated plants with a capacity
of 180,000 tons per annum in round bars. It is proposed to expand the capacity,
of the Helwan works to 1.9 million tons per annum ingot steel and to include
a strip will already under construction with an ultiwste capacity of 700,000
tons per annum finished products. -The plant will use oxyyen steel making and
continuous casting. The establishment of a second integrated plant is
contemplated at Aswan with a capacity of 400,000 tons per annum in round bars
and comprising e€lectric reduction, oxygen steel making, continuous casting
and a fully continuous bar mill, A wide plate mill of 200,000 tons per annum
capacity and based on slabs from Helwan is under study and might form the
nucleous of a third integrated works. The existing semi-integrated plant
intend to double their capacity and one of them will specialize in special
alloy steels,

Thes proposed capacities are in accordance with E,C.A. projections except
that the proposed plate mill will require the wh.le sub-regional market. E.C.A.
bas also proposed that wire rod should be manufactured in the U.A.R. on &

continuous mill basis to0 supply the wholes sub-regional market.




(iv) South Africa

.

Crude steel production is currently 1960-1967 at the level of 3.h> millien
ingot tons per annum of wh ch 3.2 million 1is prodiuced by ISCOR, Current
development plans envisage an inorease in ISCOR's capacity to 5.< million tors
by 1970,

The rate of increase of steel production in recent years has averaged 3
per cent per annum compared with 4% per cent in the wuorld as a hole and 11
per cent in all developing countries., ISCOR has poatponed the construction of
a third works until 1970. Sich a works would probably be located on the cuast
nearer to coal supplies and also to the coual and ore deposits of Swazilund and
would be in a favourable position to export - assembly cousts being only nvbiut

half of those obtaininyg in Kurope,

(v) Mest Africa

The only steel muking ficilities in West Africa at present are those of
the scrap melting plants in Nigeria near Fnugu and in Ghour ut Tenn the Ycryner
with = coapacity of 10,000 tons and current output of about 3,000 tons per
annup and the latter with a capacity of abuut 30,000 tons and a curreat output
of about 12,000 tons, Several pluns exist for the future development of the
industry stemming in part frow the sub=Tesional proposala of the ''nited tatiuns
Economic Commission for Africa. These proposals were bused initinlly on the
fact that the sub-regional market was only large encugh to permit of one
integrated plant of an economic size and caleuldations established that the lowest
overall cost location of this plant would be at lower Buchanan in Liberia. A
plant with a capacity of 350,000 tons of bar and 1i:ht sections was initially
proposed based on the market in 1970, The proponals were subsequently modified
to accept the erections in due course of an integrated plant in the interior
and of a number of re-rolling plants at other centres. As a result of
subsequent discussions it appeared that the follo~ing developments were
contemplated in the various West African 3tates. rirst an integrated plant in
Nigeria., This has been the subject of numerous investigations by a variety
of experts with the object of using the somewhat inferior ore and coal 1eserves
of the country. Secondly and in due ccurse an integrated plant at Gouilna in

Msli based on Senegal ore and hydro-electric power from the Zensgal river.

Thirdly a nugber of projects more or less linked with the proposed integrated

plant in Liberia as a supplier of billets and stabs namely a scrap melting and
billet using works in the Ivory Coast with an initial capacity of 25,000 tons
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per annum, a re-rolling works in Guinea with an initial cepacity df 70,000
tons per annum rising to 200,00C when electric furnace reduction of the
Conukry ores is undertaken, a scrap melting and re-rolling works in Sierra
Leone and in Senegal and ar eytension of the existing re-vclling tacilities
ot Tema. The integrated plant in Liberia woplc have a 1975 capecity of
abcut 1 million tons a figure also suggested by input-ocutiut analysis for

1/

the sub-region.~
An independent survey commissioned by UNIDO (April, 1968) related
producing bars and light sections only

to an integrated plant in Libdria,
with an estimated market in 198C of

and excluding the Nigerian market
240,000 tone.,

(vi) East arrsca

The iror anc steel making facilities available
¢ue Que in Rhodesia and the

ir, the Eact Afriocan

sub-region consist of the integrated worke at

scrap melting works at Jinjs in Uganda, and at Akaki near iddie fbaba,

Ethiopisa.
The Gue Que works consist of blast furnsces with au snnual oepacity
naces with & capacity

of 150,000 tons per anpnull. The r¢lline miile have a capac:ty cf about 100,000

of about 250,000 tons per annuk and open hearth steel fur

tore per snnum including 4%,0CC tene ©f Jight sections ag wel &b ped.ul

sections, ralls, blilets, etc, The imnedistie exiension planc ¢! the fibocesian
Iron and Steel Company include ‘ncressed capecity in botk irun and eteel
making. OUre preparation will be improved to¢ increuse the cutput ¢i{ the existing
blast furnaces and with a new 23 feet diameter :urnace output will increase

to 820,000 tong per annum very largely for exjort. Steel making improvements

will increase the output of the open nearth lurnaces {0 abou* 20C,00C tons per
annui.

The Ethiopian iron and steel wurke at Akaki hae an ingot steel capacity
of 12,00C tone per annum anv & rolling capacity of 1£,000 tons per annum. The

bulk cof the production ig sclé ag reinrurcing bar. Present production is about

;/Summarlzed in Indusirial Development sr kest Africa: Arn integrated analysis
E.Cehs 1908,
g/Sources: The iron and Steel Industry in Africa E/CN.14/AS/I111/23 December 1965
Development of the Steel Industry ir East and Central Africa
E/CK.14/INR/17 July 1965. The Liberian Steel Project UNIDO February
1967. Iron and Steel and first stage of transformation E/CN.14/INR72.
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6,000 tons per annum and scrap availability within Ethiopia is sufficient

for a production of 9,300 tons per annum,

The East African steel works at Jinja has a steel making capacity and

a rolling capacity of 24,000 tons per annum, The main vroduct 1s reinforcing

bar although angles and fla: bdar are also produced, Curreut production is

about ¢,000 :fe¢as {inilshed steel per annuw, Jdrap ior sue sorks 13 selloected

from "'garda, Kenys and Tanzania and i3 ample for pressat rates of production,

but cculd not sustain the maximum output. EXpansion plans inoclude the production

of baling strip and tubing,

Other steel activiiies in *he sub-region include the manufacture of tubes,

drawing of wice nd galvanizing of sheets. 5teel pipes /present output about

3,000 tons pe> amnum) and conduit tubing ire produced in Jambia and eamless
tubes (adoul 7,00 tons per anaul) in Rhodesia. Wire sud and wire ara produced

nas 4 apacity of about 25,000 jons per annum,

oF

2t Jue Yus <uere tne stes. uian

Wire is also proaducsed at dkaxi. Jalwvanicine and corregaiing plants with a

-

sapacity of about H0,000 tons per annum are in owperation tn Hast Africa and new

¥

galvanizing ilines are projected for Zthiopia and Uganda,

2
Fa

A plan ior the co-ordinated 1eveiorment of the

e
ot
jor ¥

P

ron g gteel industry

in the sub-region was presentad a% the Conference on tne Harmonizasion of
Industrial Nevelopment Frogramme in Zast Alrica hZeid in Lusake from 26 Ochobar

to 6 Novaember 1365, As in ‘he case of West Africa calculations were made o show
the advantages of various sites {or locat.ng an intesrited works but in this case
it was not assumed a priori that a single plant serving rae whole sub-region
would necessarily be the best sclution un purely sconomiz grounds although in

fact it turned out to ve so., Calculatiuns were made for a number of possibilities
including a single integrated works, an integrated works and re-rolling works,

two integrated works, and three integrated works and re-rolling works.

The proposal for three integrated works, although the least profitable,
was recommended mainly to secure a balanced development of the sub-region., In
detail this proposal suggested by 1980 the erection of three integrated works
each of about half a million tons annual capacity at Que Que (Rhodesia), Tororo
(Uganda) and Lusaka or vicinity (Zambia), together with a large rerclling mill
(1/4 million tone capacity) at Dar-es-Salaam and smaller re-rolling works of
about 50,000 tons annual capacity at Addis Ababa and in Madagasoar. The profitable
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operation of the re-rolling workse would require them to be supplied with
billets from the proposed integrated works at pieces somewhat below market

levels,

In view of the limited market until 1980 and the fact that the Zambia/Tanza.;
nie railvay wculd nave to be conpstructed it was propesed that the construotica
of the lusaka WOrks should be poetyoned antil 1979, but that the expansion
of the wue .ue works and the grection ot the Toronto works oould begin
immedi1ately. In the meantime 1t 18 anderatood that the Zambia Government has
nad studies made ot the responsibility of ueine local ore and coal in a direct
reduction process 1o supply bar and li., ht sections pptimated at about

70,000 tons per annull,

All these proposais are 1o be seumitted to the Council of Ministers
which it was agreed shoulc be established to co-ordinate industrial development

in the sub-region,

(v) Central Africa

The only steel making facilities at present operating in Central Africa
are those of the elactric scrap mel tiny piant at Jadotville with a oapacity of
8,000 tone per asrnad and a current outjut of 7,000 tous per annulie Studies
have besn maude on the possibility of manfactacing reinforcing bars and light
gections for the UDEAC countr.es and for the Songo but neither scheme has besh
proceeded witk. In the meantime, the S04 miesion for economic co-operatiun
in Central Africa July 1765 has advocated the desirability of petting up an
iron and steel industry on a gub~regional basis which would require a detailed
survey of the raiztive advantages of varioys possible eites for locating an
integrated works on the lines of those already carried out in the East and West

African sub-regions,

From the joint of view of raw materials and manufacturing costs a coastal
site in Gabon is likely to te favoured while from the point of view of the
market the Congo which is expected 1o account tor sbout two-thirds of the total
steel consumption in the sub-region has a predominant interest, In the longer
term the major iron and steel development is likely tu be based on the Mekambo
jron ore deposits at U bon or on the oangha deposits of Congo (Brazzavillo).

It is possible to envisage an integrated iron and steel works of 400,000 tons

per annum, crude steel Capacity Ddased on conventional rolling mills. It should



e

be noted that production costs in Gabon were estimated in the ECA study to be
not significantly greater than in Liberia (between 6 and 7 per cent) which
seems likely to be the site of the first integrated ircn and steel plant in
West Africa.

Given the time required to construct the railway and develop the mine
{ull scale production would hardly be possible at Ovendo before 1975, In the
meantime, it is possible that the Inga Hydroelectric scheme wiil have been
initiated which would permit the development of an integrated iron and steel
plant in the Congo based on electric smelting., To begin with this could be
based on the high quality ore available from Mauritania, and later Gabon or
Congo (Brazzaville). On a sub-regional view such works might have a capacity of
100000 tons per annum supplying bar and rod and sections for which ihe market
by 1970 would be sufficient while the Gabon plant would produce flat steel
produots., A study of iron and steel development in the sub-region has recently
been made under joint Italian Congo auspices but details are not yet available,

(o) Factors of groduotionl/
The factors of production considered are iron ore, coal, petroleum,

eleotric power and labour.

As far as iron ore is concerned, new deposits are frequently revealed
as prospecting proceeds, Numerous iron ore denosits are available in africa
but since an integrated worke producing a minimum of half a million tons of
iron a year and using therefore 1 million tons of ore ies under consideration
interest only attaches to those deposite whioch inuividually or in close proxi-
mity can sustain such a works. Assuming that in view of the heavy social and
industrial investment associated with a steel worke a life of 30 to 50 yeadhs is
required, this means a deposit of the order of 30 to 50 millionas tons or the
equivelent in adjacent deposits. This assumes that the deposit is Ligh grade
which for practical purposes may be taken as containing over 50 per cent of
iron. Lower grade deposits under50 per cent can usually be beneficiated to
raise their iron content but this is expensive and the naturally enriohed
deposits will almost invariably provide the basis for a steel indusiry. In

A/Souroes: The world marke: for iron ore E.C,E. Steel Working Paper Aug.1966,
The Iron Ore resources of Africa E.C.A. 1964.
Raw materials in Africa for iron and steel manufacture E.C.A.1963
Explanatory Note: Coal Map of Agrica E.CoAe=A,S5.,0.A, 1966

Situation Trends and Prospects of Electric Powe
: r Suppl
Africa E/CN.14/Ep.2 pey i
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most cases these higher grade deposits occur as pockets of enrichment in very

much larger masses ol lower grade iLron vearing rock of perhaps 30 to 40 per

cent irun content. It should also 0e recognized, nowever, that not only may

new deposits be discovered since it is scarcely sorth while to prospect in

L A o g . oY e gy o T 4 + 3
areas remote rrom trencpert fmeiiitles bul iSO AR in regard to existing

deposits it has noet reen worth waile in mapy cases (0 0 08 considerable

norines. in many cases therefore

expense of proving the reserves Ly o

thar hose at present stated.
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In particulsr larve new depneits in sytenaion  of the Jabon devosityhave
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the Sukuln deposits in Uganda

feond in Congo (Braziaviiie],
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ara now eptim ted at sbhout 45 miliions bons, new deposite anounting 10 beitween
20~60 million *ong have been satimated in tws Britretprovince of Ethiopla and
the deposits in Mali have bDeen reuusessed, Most African countries have in Taot
adequate 1ron ore rescurces [0 sustaln ua LnlEgTated ircn and eteel industry
although treir relative advuniages [oo ‘hiz purposs, depend also on the
quality of the reserves, l.2. lrin coniend and presence of impurities as well
as on their accessinility. The major deposiis in v, st and North Africa are
connected by railway to the ceast [or v, uri purposes, sut others e.g. in
Zambia, Gabon, Danzania and Libya are not tinked to transpert facilities at

present. Details are given in annezr 4,

Fuel especially ccal 1s much lese wsenerally available (annex 4). Ccking
coal is regquired for tne operatizn of the classical blast furnace system and
in only available in large juantities in South Africs and Rhodesia, and 1s0
smaller quantities in the Sinai Peninsuia. Non~coking ccal is more generally
available - large guantities in oouthern Africa and substantial deposits over
100 million tons in Moro.co, Alyeris, Tanzania, Nigeria and Katanga, Charcoal
made from timber is a substitute for -cking coal within limits in the blast
furnace system and adequate supplies exis: Icr example in Zast Africa where coal
supplies are both limited and inaccessible. OCil and natural gas can be used
to reduce coke reguirements by injection into the blast furnace or by direct
reduction of iron ore and are available in large quantities in North Africa,
West Aprica and Central Africa. Hyurcelsctric possibilities in Africa are
probably unparslleled and could be used for electric smelting especially

in the Central African and Bast african sub-regions,




Labour

The abserce of trained labour and management is 8 difficulty to be overoome
in establishing the iron end steel industry 1in most African countries. It is
however by no means insugerable since it invclves only the mskin, of arrangements
to train labcur and to cbtain expatriate menagement for a time, Where the finance
for establishing a works 1s forthcoming the linance for tralning will also be
available and in fuct one jrocedure is to treet this as a capltal vost amounting
to abcut 12 per centl/ of the cost of the plant, Expatriate mansrecent can also
be obtained either *throuxn eguity participation or ¢n contract but it 1s also an
extra coet because of the hi,h salaries required. Tt may be ectiumszted that
the manaw-ient and technical gradec invelved amounting +5 about 1U per cent of the
labour torce would account tfor one third of labour costs st normal domestic

differentiale but tc one half it recruited irorm abroad.

(d) Trade

With the exception of Zouih Asfrice which supplies about three quarters of
ite own requirements, the U.A.H. supplying about 4C per cent and more recently
Tunisia about 6C per cent, African countries are alwmost antirely dependent for
their supplies npor foreign imporis locael production in the East, Weat and

Central African regions supplyins less than [ per cert of the nurket.

{38

The trade is s+ill lergely ip hands of the rormer coloniul powers, who
are aisc hovwever the principal steel exporting countries 1n wenerai, although
their share has fallen rapidly during the last five years {Annar 47 ; Relgium
Britain and France acor.ntin. lor 45 per cent of the total in 146% comparsd
with 72 per cent in 1950 while Italy 1ucreased her ghare !fron yer cent to
15 per cent, Japan from § per cant to l4 per cent, Serpany foom o per cent to
g per cent and othsr countrier in *ntal from 1% per cent to 1 puer cent

jncluding Eastern Hurope from 4 per cent t¢ O per cent.

Exports in 1965 were 50 per cent bhigher than in 1967 but ercluding Houth
Africa where they rose nearly five fold and Libya nearly fvur fsld the increase
was only $ per .ent. Excluiing 1in addition Algeria and the Demccratic Republio
of the Congo, where there was a heavy full, trice increased by about one third,
While the currert re-distribution of trade ahong erporting countriesn will
probably continue the realigation of the ECA ;rojecticns . lven atove wounld
reduce dependence on non-aAlrican sources about ¢5 per cent of the total market.
This wcuid leave non-African trade at about ite present level but the creation
of multinational plante in each sub-region would induce 3 considerable intra-

African trade.

l7Iron and Steel and first stage of transformation op.cit,
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(o) Costs, prices and ef.iciency

Dividing costs of production

ip the usual way into assembly costs, being

. . 4 3 i o
the cost of bringing raw materizls ¢ the site, and processing costs at the

gite of manufacture & saitapbly located iron and steel works in a developing

sAvantace over a developed country in regard to assembly

i

4

country will have an
costs. This arises primarily in regard 10 1rom 2re since most Western Europsan
works depend on luwported ore and incur tnerefore jransport charges of the

order of § H per ton over ani above tLe nermal f.0.b. prices of § 10 approximately,
Since morecver this $10 incluces a fairly high margin of profit which might be
reduced in favour of a local works the seneral position is that iron ore may

be availabla to such a works e.g. L1beria a?b abou¥ half the price at which it

ig available to a SZuropean works or at less than this if the local works is
located inland near a suitable deposit e,y thodesia. If in addition the works

igs located near deposits o7 good coking coal as in khodesia and South Afrios

coke will be available zlso at about nalf the price at whioh it is available

in Western Europe. In general nowever iron and steel works in Africa will have

to import coke or coking coal although 1n thls case they should not be at much
disadvantage with regard to Buropean worxs since both are increasingly likely

to import from the U.GS.A.

Processing costs on the other hand will normally be higher than in Europe
partly because of inherent differences and partly because the average sized
works established in Africa 1s likely to b amaller than the average European
works and so higher cout. Deuling first with economies of scale a works of
400 thousand tons annual capacity will have 2 capitsl cost per annual ton about
one thid ti_ier than one oY 1: million tons and one of 200 thousand one third
higher than one of 400 thousand. Vther processing costs are less strongly
affected e.g. for labour corvespondin, fi ures are 10 per cent and 25 per cent and
for material usage about ¢ per cent and 15 per cent. The inherent differences
are first that because of transport and hi_her installation charges it costs
from one quarter to one tnird more per annual ton to erect a plant in a developing
country while in audition there will usually be housing and amenity ocharges.

The wage tactor has already been referred to, J[ts incidence on costs however
is determined by productivity and in this regard a new African Steel works will
be competing with average age European works which iw consequence of rapid
technological change will have only half the labour productivity ofon“ yorks.
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Productivity comparisons are however very difricult to make and in Africa it
nas been generally assumed that productivity at a new works will be about the
seme as at an average European works in which case apart from economies of

acale an African worke should have an advantage.

In total the various projections already referred to all indicate a
substantial return, on capital in a New Attican works selling at imported

prices. Examples are as followss

1 . . .
Proposed—/ Liberian steel workss Capacity 350,000 tons per annum. Costs
of production of bar and rod including 10 per cent return on capital ‘§ 100

per ton compared with import price c.i.f. of about 3 120,

Propose&g/ East African integrated works of 1,400 thousand tons capacity

sections and flat products,

Cost of produstion including 25 per cent return on capital about one third
below imported prices. Gross return on capital 33 - 40 per cent. The position

is obviously very strongly influenced by economies of scale.

() Invostnentnl/

The investment necessary 1o provide by 1980 three quarters of domestic
requirements of iron and éteel in Africa excluding the Republic of 3South Africa
is of the order of § 2000 million. This magnitude is only meaningful however
when related to the total investment required to promote industrial development

on the continent and to the sources of finance.

Taking as an example the West African sub-region, where E.C.A., has
completed a study of integrated industrial development, capital formation im
iron and steel required by 1980 will lie between $ 600 and $ 800 million while
that in manufacturing industry will amount to $ 7,200 million and in all
aotivities including agriculture and services to $ 31,000 million. 1t is further
estimated that about 41 per ocent of this can be met by domestic savings, 5 per
cent by grants in aid, 36 per oent by Government borrowing, v per cent by

'L/Iron and steel and first stage of transformation op.cite.
glb"ll@pl.nt of the Steel Industry in East and Central Africa op.oit.
Industrial Development in West Africas An integrated analysis E.Cohey
April 1968 op.oit.
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foreign equity capi tal, and 12 per cent by private borrowing jneluding suppliers

credits. Only avout 10 per cent of fovt. borrowing will be for manufacturing
jndustry which will take howevar about half the remaining external finance,

Paymernts are balanced by assuling & Lominel rate of interest on (Jovernment DOIrrow-

ing and & per cent on private.

The iron and steel demands are small in relation 10 these magnitudes and
their financing denends mwore Ou priorities than on the actual amount involved.

In some countrier mGreover, notably in Literis, reliance on external finance is

hardly necessary.

If the targzt ol geeting toree guartere ol domestlc regulrements is not
gsatisfied by creating 2 fgw lnrTge scale enteryrines and instead a larger number
of small enterprises are psianlishea then total investment will De considerably
jncreased as e.g. iwe iptegrated planis Laking CULd ceduced sheet Wwith an annuval
output of 50C thousand tons wilil cost 20% wore *than one Ol 1 pillion tons and
five of 200 thousand tons &0 per cent more. Exceptions tc this are small plants

bagsed on sciap melting or Or electric reducilon.

There may well be a case however within the order ot priorities a& & wholse
for reducing totai investmen* in 170N and eteel production without affeciing
economies of sculie by 1imiting the field tc be coversd e.g. to s=ciione onlys
This would mean 1in +he East, kest and Centiral African sub-regione sgreement on
one plant only buft wouid reduce tutal investment tc little more than one third

of that contemplated aboveé.

(g,h) Organizatiopal structure and Government action

The difficulties in the way of securing finance, managem=nt and where
necessary proteciior sgaingt competition have tended tc make large scale itron

and steel enterpriees in Africa UJtate anterprises.

Examples are 1.COR ip Bouth Africa, HIGZCT in 1ts early stages 1in Rhodesia
and the existin, wocrks ip Tunisia, Algeria anc the ULA.R, 1In sOLe Cases tois
bas been nstional policy and hae included velatively small scale wbrks as in

Ghana while in other countries e.g. Nigeria, Uganda, Ethiopia and the smaller

l/Eoononic Cooperation in Africs E/CN.14/UNCTAD 11/4 December 1967




enterprises in South Africa private enterjrise has been encouraged. Thers

is nevertheless even in countries devcoted to private enisiprise an increasing
tendency towards active state varticljpation in tne 1ren ind steel inaustry
for reasons of ;lznning and sharin, ©of proiits. The new larse scale .ron
and steel works projected for Af.ican vouniries are likely thereicre to be

e Lher state entorprises cperatinyg where neces.ary under a4 mana o ent
contracs with a furelgn urganlsatiion ss ol present 1in Chitue or praivate
enterprises 1,.e. oranches ol toreign steel irme with o s.nstantial state

interest,

The plangsprojected are in most cases multi-national piants reguiring
therefore agreement among a namver ot cuvuntries as 10 the location of the
plant and the removal of restriciions oun trade 1n the products concerned.
for this purposy institutémnsij nave been or are veing estsdblished in Africa in
the form of Councile of Ministers with their appropriate inanatrial and

trade committees at which these problems can be discussed.

*

L/ Economic Cooperation in Afrioca E/CN.14/UNCTAD 11/4 December 1967
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ANNEX |
A

Annual consumption of iron and steel in African countries (359 tons

R North African sub-region (1964) Direct Indirect Total
United Arab Republic 588,.C 2251 812.1
Algeria 173.7 135.1 31%5.72

Mor0c00 162,0 1045 240,8
Libya 139.2 111.7 25449
Tuniasia 91.9 66.9 163,0
Sudan 4.3 12.4 148,1
West African sub-région (1963)
Nigeria 288.6 15604 454-0
Ghana . 130.4 1549 210.9
Senegal 45.5 13.3 5943
Ivory Coast 39.6 42.2 82,3
Sierra Leone 26 .6 27.0 54.4
ILiberia 19.1 32.8 59D
Guinesa 15.0 Sel 24.9
Da.homoy 807 5 05 14¢ 3
Malil 7.8 6.4 14.2
Togo 6;8 6.8 1307
Upper Volta 4 5e1 6.1 1143
Mauritania 3.4 6.0 9.4
Niger 2.9 4.4 T.4
Gambia 1.5 1.6 3.1

East African sub-region (1062)

Rhodesia/Zambia/Malawi 217.0 150,0 374.0
Kenya 118.0 32.9 15642
Madagascar 34.3 15.1 50,0
Ethiopia 32.3 22.1 5940
Tanzania 26.5 25,0 953
Mozambique 21,9 35.5 59.1
Mauritius 16.2 14.0 30,6
Uganda 11.2 15.1 26.9
Rwanda 1.1 6.9 14.9
Burundi 7.1 6 .5 13 .5
Somalia 3.6 2.9 6.6
MM_____WM
Congo (Deme Rep.) 63 3 94
Cameroun 30.6 31.2 61.8
Congo (Brazzaville) 12.5 14.2 26.7
CehoRe 3.1 6;6 9.7
Chad 5.1 6.2 11, 3
Gabon 1006 15.5 29-1
chublio of South Afrioca !126&! 2400 150 3150

_
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AFRNEX 1I

B

Consumption of Iron and Steel
'000 tone

North Afrioa!/ Weet Afrioa;‘/ Central Africa—g/ East Africa-é/ Southern Africe

1953
1954
1955
1956
1957
1958
1959
1960
1961
1962
1963
1964-1965

450
560
670
680
620
820
920
1,130
1,100
1,050
1,070
1,230

220 180 170 1,300
230 190 240 1,390
25C 230 350 1,510
250 230 350 1,550
320 240 370 1,760
310 150 320 1,650
370 130 290 1,300
360 90 380 1,620
450 110 420 1,810
500 110 430 1,770
530 140 430 1,980
590 510 510 2,400

Average annual oonsumption (1901-1963) in the North African sub-region

"/North Africas

West Africa:

Central Africas

amounted to just over 1 million tons, of which the U.4.R. accounted for

420,000 tons. Domestio supplies during this period averaged 300,000 tons,

Algeria, Libya, Morocco, Sudan, T™anisia and the U.A.R.

Dahorey, Gambia, Ghana, Guinea, Ivory Coast, Liveria,
Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone,
Togo and Upper Volta,

Angola, Cameroon, Central African Reputlio, Chad,
Congo (Brazzaville), (Congo (Dem. Rep.) and Gabon,

Burundi, Comoro, Ethiopia, French Somaliland, Kenya,
Madagascar, Malawi, Mozambique, Reunion, Rhodesia,
Seychelles, Somalia, Tanzania, Uganda and Zambia,
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Annex [V
Page
North Africa Name Resarves Compoeition % Location
Fe 5102 A120 S P
Algeria Ouenza 130 54 4 0.6 .04 .002 On railway 190
kms. from coast.
Djebilet 765 58 5 4 - 0.8 No railway 50C-
700 kms. from
coast.
Norocco Uixan
Setolasa 50 62 1.2 C.1 - .01 On railway 25
kms. from
Melilla.
Tunisia Djerissa 32 54 4 0.8 - .02 On railway 200
kms. from coast
(Tunis).
Tamara 12 52 4 3.7 = 0.1 On railway near
ccast,
Djebel Ank 30 53 8 5.8 = 1.0 Near railway.
Libya Shatti valley 700 48 No railway 600
kms. from coast.
United Arad
Republio Asvan 20 47 14 0.6-1.0 80O kams. by rail
to Helwan.
Baharya 180 50 10 300 kms by rail
to Helwan.
Red Sea 80 43

Reserven now estimated at only 25 aillion tons after 1970.




East and South Name Qaserves Compoqltion % Location
Africa (mln. tons) TFe 3102 P
Sudan Sofia 12 60 .o «s Near ccast.
Abu Tulu 36 ol .o ee 100 km, from
railway.
Soumalin 250 50 o .o« No rail. 25C kz.
from coast,
Uganda Kigezi R1s) 65 .o eo 120 km. from
railway,
Toeroro 45 62 1.1 2.6 Near rail.
Bukusu 20 (TiOe)
10~-20C
Tanzania Liganga 45 50 A120310 On projected
Ti0.13 rail extension
Y2 from Massia,
Manyoro 68 30 On Lake Tangan-
yika.
Zambia Nambala 250 57 120 km. from
rail.
Sanje 30 57-65 50 km. from
rail.
Shimwyoka 17 69
Pamba 42 5%
Rhodesia Buhwa 10C 60 Near rail.
Qe Que 10 &0 Near steel
works.
Manisi over 30 60 80 km. from
rail.
Madagascar Bekisopa 10 60 Close to rail-
way .
Moramanga 40 46 1.5-2.1 HZSZTZ Close to rail~
way .
Mozambique Machedua 50 50 Tio21& On river.
Swaziland Ngvwenya 40 62 Railway in
courae of cone
struction.
Gege 55 4C
South Africa Thabazimbi 100 54-58 240 kw. by rail
to Pretoria,
Postmasburg 200 61

large deposit
under 504 Fe.

700 km. by rail
to Johanresburg.




Principal Coal Deyposit.

i T R T

Nawme ] Reserves Comyposition
North Africa:
Morocco Jerada 120 Anthrasite 4-%5%
ash 5-6% volatile.
Algeria Bechar 30 22=-2%% volatile
pocr COKLNg.
Avadla over 31-12% volatile
1,000 poor coking.
Unitad Arab Hepublic Sinai 40 poor coking.
East and South Africa:s
Rhodesia Wankie 820 136 ash geod coking .
Sabi large good coking.
Bechuanaland Morapule 300 non-coking.
Madagascar Sakoa 60 25% volatile 17%
ash.
Malawi Nkana 14
¥ozambique Moatize 100
South Africa Transvaal proved Part coking.
34,000
Natal 1,000 Part coking.
Orange Fres State 2,200 Part coking.
Cape 2,000
(approx.) Part coking.
Swaziland Mpaka important Part coking.
Tanzania Rahaha . 280 High ash.
Zambia Kandabwe 50 High gsh.

Yeat and Central Africas

Congo (D.R.) Luena 5 304 volatile
15-50% auh. *
Lukuga over 50 30% volatile
15-504 ash.
Rigeria ~ Enugu 54 Kon—-couking, high
aulpbur.
, Ezimo 46 Non-coking, high
sulphur.
Oruikpa LY Non~coking, high
sulphur
. . Okaha T3 " " "

. Ogboyoga 107 woom
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ANNEX 7
Acene 2
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Counlries,

T
LU0N

Belgium France Germany Italy Netherlands U.K.

34 USSR Japan S.Afrioa Others

Alyeria
Angolsa

Central African
Cuatoms Union

Congo {DeR.)
East Arrica
Ethiopia
Gbana
Guinea
Liberia
Libya
Morocco
¥ozambique
Nigeria
Rhodesia
Zambia
Sudan
Tunisia
Othnr‘/
U.A.R,

8. Africa

Total

17

23

17

14

10
34

12
22
45

60
3oz

10

13

21
100

32

28
169
34
62
618

10

[ Y < SR ~ LS

13

3
3o
10
12
40

1

2

4

9
22

21

14
278

16

(6)
(2)

(83)

(2

(13)

2)
(5)

155
462

(174)

34
51

38

11

17

13

23
210

11

13

87

14 -

40
14

N W W

12 -
2 16

6 15
5 35

10 -

32 32
- 243
89 437

15

mﬂmwm

15

2

196

"jﬂginly former Frenoh Weat Africe
( )=1964

Source: Statistics of World Trade in Steel.

E.C.E.
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Exports of sieel to

Belgium France Germany Italy Netherlands U.K. USA USSR Japan S.Africa Oth

Algeria 531
angola 10

sentral African
Customs Union

congo (DeR.)
~ast Aperica
“thiopia
hana
Suinea
liberia
Libya
¥orocoo
Yozambique
Nigeria
“hodesia

Zambia

Sudan
Tunisia
Other
UsAoRe

S. Africa
Total

»









