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Introduction

The general wsituation on the African continent in regard to the development
of the iron and steel industry is that apart from South Africa and the U,A.R,
where however conditions sre not typical of Africa generally, such development
is of very recent date and few countries are engaged in iron and steel
production, More interest attaches therefore to current plans for
establishing the industry and to the prospeots for its future development
baving regard to the market situation and to the availability of the faotors

of production.

Statistical information in many countries is often not avallable in the
detail required while in addition current figures are not always representative
of normal conditions in view of fhe difficulties which some countries have
exve~ienced following independsnce. Est{imates based on viaits to the countries
concerned and on reports by consultants have been made where necessary in

order to present a reasonably comprehensive and acourate account of the
situation,

(a) Consumption and demand

(1) As may be seen from the table overleaf, current oconsumption of iron and
steel products per kead in African countries is at g very low level; in half
the countries concerned it amounts to leas than 10 kg as compared with 250 -
300 kg in developed ccuntriea, Moreover since most African countries are
very small, only nine out of the forty concerned baving a population in
excess of ten million, it follows that evan where consumption per head is at
& relatively high level total oonsumption is still very low. Only in seven

countries joces it exceed 100 thousand tons per annum (annex I).

While the primary reason for the low Xeér caput consumption is +the low
level of income, a subsidiary reason is often the virtual absence of an
engineering industry which in developed countries normally accounts for two
thirds of total iron and steel consumption. 1In no African country at the
bresent time does +he consvmption of iron and steel in engineering uses

quite equsl that in construction uses and in the majority of courtries it

is less than one quarter of the latter. This means o! course, as shown

in the table, heavy imports of machinery and transport equipment,
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Consumption of iron and steel in African countries

gonsumpiion per head in kg

Construction Engineering Total

N.afriosn sub-region (196 3~-5)

Algeria
Libya
Morocco
Tunisia
Sudan
UshoRe

W African sub-region (1962-4)

Mauritania
Senegal
Mali

Ivory Coast
Upper Volta
Dahomey
Niger
Gambia
Guinea
Sierra Leone
Liberia
Ghana

Togo
Nigeria
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E, African sub-region (1961-

Rhodesia,Zambia,Malawi

Ethiopia
Somalia
Rwanda
Burundi
Mozambique
Tansania
Mgdagasoar
Uganda
Kenya
Mauritiue
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C,Arrican sub-region (196 3-4)

Congo (Dem. Rep.)
Cameroon

Congo {Brasza.)
c.A.R'

Chad

Gabon

South Afvica (1964)
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Imports of Population
engineering (million)
goods per head 1965

11,6 11.9
59.9 1.6
6.0 13.3
14.7 bed
6.4 13.5
8.0 29,6
846 1.1
4.0 3.5
1.4 3.9
10,8 3.8
1.3 4.9
2.5 2.4
1.4 3.3
504 005
2.9 3.5
10,4 2.3
32,8 1,1
10,3 TeT
4.3 1.6
2.8 5745
14.1 4.3/3.7/349
1,0 2246
1.3 2.5
2.3 3.1
2.5 3.2
544 7.0
2.6 10.5
2.8 6.4
2.2 7.6
3.8 9.4
20,0 0.7
2.0 19.6
642 5.2
0.8
4.8 1.4
2.0 3.3
33.0 Q.9
43 17.9

Sourcs: The Development of the Engineering Indu
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(11)  The relative importance of the engineering industry in moet African
oountries also largely accounts for differences in the pattern of consumption
88 compared with that in developed countries, MThisg {ollows from the fact that
the engineering industry is mainly a consumer of flat products and of castings
and forgings while the censtruction industry uses mainly secticns, the position
being roughly for sngineering 5i% flats, 32% sections, 17% castings {incl. iron
castings) and forgings/and for construction 1% flats, 774 sections ang 5%

castings. In African countries therefore the expected demand for castings and

forgings is low éxcept for example in the U.A.R. where the engineering industries

are more developed and consumption is equal to about 10% of that of rcelled
steel compared with 20 - 25% in developed Gountries. In the case of flat products
the low proportion of consumption which should follow from the low engineering
demand is offset by the substantial use of flat products in construction uses
namely galwanized sheet especially for roofing purposes and the welding of
tubes. A4s shown in the table below, while there is therefore not a &reat deal
of difference between the percentage of flat products used in vhe various
African sub-regions and that in developed countries 8uch as the U,K. there ig

& Vory great difference in its content}oold—reduced sheet for example
accounting for half U.K, consumption of sheet and strip tut for only sixth of
West African consumption. In countries suoh a8 Chana where galvanized sheet ia
not used to any great oxtent Fartly as a resuit of competition from aluminium
it accounts for only 2% of all steel consumption ~ in contrast to Sierra Leone
where the percentage is 45 — and a more normal pattern results, flat products
accounting for one third of steel consumption ang cold reduced sheet for one
third of sheet consumption,

In the section category the proportion of heavy sections consumed is
negligible in African countries and of medium seotions rather small in spite
of the relatively large construction of railwave. On the other hand the
oonsumption of bar and rod ig very high in proportion reflecting once more the
low level of engineering requirements for which buildings are normally

oonstructed from sec.ions and also the low level of wages whioh enoourages the

relatively labour intensive ferro-conorete construction,
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Castings + forginga
inecl, iron castings

Page 6
Patterns of iron and steel consurption
W.African
UK, sub-region

Rolled Steel 100 100
Heavy sections 12 1
Medium sections + rails 20 10
Light sections: bar 6 23
other 3 5
Wire rod 3 10
Seamless tube 4 2
Plate 16 5
Sheet: hot rolled 5 -
for welded tube 5 17
cold reduced 18 6
galvanized 2 16
tinned 6 5

E.African
sub-region

100
2
12
20

N.African
sub-region

100
3
13
30
5
5
2+3
(petroleun.)
9
2l
1+7
(petroleunm)
9
2

3
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PRESENT STATUS AND FUTURE OF THE IRON AND STEEL INDUSTRY

IN AFRICAN COUNTRIESY

by

R. Robson,
Economic Commission for Africa

SUAMARY

The paper gives an account of the present and progspective 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 terrs 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 countries
is very low amounting to less than 10 kg in half the forty countries concerned as
i compared with 250-300 kg in developed countries. This ig a consequence of the low
levei of income and also of the virtual absence of an engineering industry in maryy
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 tons

per annum at the present time.

* This is a summary of a paper issued under the same title as IT‘,/WG.14/8.

y 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
é document is presented as submitted by the author, without re-editing.
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The pattern of consumption is very different from that in developed countries,
consumption of galvanized sheet and hoi-rolled sheet or tubes being important while,
because of the low engineering demand, the consumption of cold—reduced gheet and of
castings is proportionally very low. Ferro-concrete consiruction is favoured as
compared with seections. In Libya, Algeria and Nigeria the petroleum industry is a

major user of stecel in the form of pipe-lines.

Forecasts of demand may be made by relating increases in conzumption per head
to those in Gross Domestic Product (GDP) and then allowing for indirect imports.
Such forecasts suggest an annual increase in iron and steel consumption in the

o

region of about 107, with cngineering uses increasing about half as fast again as
construction uzes.

Becuuse of the great economies of scale in integrated iron and steel produc-
tion, such p.ants only exist in the larger markets, i.e. South Africa, the United
Arab Republic and, more recently, Algeria and Tunisia, but other activities such
as scrap melting and rolling of bar and light sections and tube welding, galvani-
zing and wire drawing are carried on in several countries., With regard to future
developments, while the larger countries may continue with 1little disadvantage to
plan their indusiry on a nationul basis, it is important that all the smaller
countries and some of the larger ones without suifable raw maberials should co-
operate in the development oi the iladustry so that plunts of an ~conomic size
supplying o multi-nationsl morket and baced on bhe best available raw materinals
chould be establiched. [or this parpose tlic Economic Commission [or Afrisa has

made projections for the cstablishment by 1970 of suv-reglonal plante it vhe Fast,

West and Cenbtral sub-resions and for some degree of specialization oo intogration
in the North sub-region. Such plants apert from heavy-plate o wedean L ea oand

. E . o " .
sections would supply anoubl 200 of regquirements,

With regard to factors of production Africa is, in general, vol: plaead ae

n

far as supplics of iron ore are concerned. This is particular.y uo in Wegt Africa
where the neposits rant among the most important in the world although they are
not located in the largest markets, i.e. Nigeria and Ghana. In the other sub-
regions cupplies, although leos plentiful, are certainly sufficient 1o cnsure
fifty years of expansion ¢f the iron nnd steel industry. Coking ¢goal 1s not

generally available, Apart from South Africa wnd Rhodesia which have extensive
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high—-grade deposits coking coal is only found in the United Arab Republic and

Algeria in rather limitel quantities snd with somewhat inferior coking propertie

Peiroleum and hydroelectric potential, however, are both

Se

great. Labour and

management present difficulties in establishing an iron and steel works because

of the expense of traini

Tmvir A
cApelsC

iing labour and -

)

f empioying highly-paid expatriate techni-
cians and manacement for a number of yeara.
The proposed develipment of She industry would have a protound impact on the

. . . ~ . . aRYi .
present trading pattern which consists of importing about %57 of requirements —

apart from South Afriss - mainly from the former coloniaj powers. By 1930 only

about 25% or requirements would be imported from outside Africa and there would

be a considerabie intra~African trade,

As far as costs of production are concerned and given ecual capaclty an iron

and steel works established at g suitable Iocation in Africa would have an advan-

tage 1n access to iron ore which, however, would be partly offset unless it had

(3%

access also to sheap coling coal as 1in Soutrern Africa. Tts advantage in regard

to cheap labour would be entirely offzet initia’ly in the Fast, West and Central
p J Y y

African sub-regions by the need 1o enploy highly-paid exprtriate stalf. The main
disadvaniage is the higher cost of erecting the works whica, even at o congtal

site, would be some 297 alove Buropean levels, These disaivantnees are congider—

ably increased if amnll capaclty plants are erected. With resgsonahle capacily,

however, steel cun te produced ot prices competitive with imports nd grive o

reasonable rcturn on capital,

. ; . . - oo s v . . , : 5
Total investment needed to provide 75% of Africar. iron and noteel requirements

by 1980 wonld 1o o the order of 34,000 million. Ify instead of large sub-regional
Works, o uumber of wmaller works were establiched the capiial cost per ton would be
about one third i her Lut total production and investment would be reduced.

Iron and steel plants in mogt African countzries will either be operated by

established fimms in laveloped countries or will be State enterprises operated

initially under a management contract.

Councils of Ministers and other institutione at< being cstablished in Africa

to promote industrial co-operation on a sub-regional basis.
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In addition to the factors of low engineering demand and high temporary
demand for galvanized sheet and weided tube 2 third factor may be distinguished
namely the use of steel in special products. The outstanding example of this
is the petroleum industry in Libya, Algeria and Nigeria accounting in the first
of these for about two thirds of total steel consumption. Less striking
examples aie the use of tinplate in Ivory Coast and Morocco accounting for about

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

(1ii) The ccnsumption of iron and steel products at any time evidently depends
in the first place on the level of economic activity and in partiocular on
investment since capital formation in the form of machinery, buildings and
transport equipment is a major user of steed acccunting under normal conditions
of growth for up to two thirds of total iron and steel consumption, In the
second place consumption depends on the extent to which thic capital formation

is met by the domestic engineerivg industry or from imports.

In recent years the development of iron and steel Consumption in Africa
has on the whole been irregular, independerce brin.ing in wany cases a decline
in investment which for sxample in the Congo and Algeria has been so great that
consumption is still only half of what it wes in pre—indeperdence days., Consumpti
in North Africa was 8ffected from 1960-1963 in Central Atfrica from 1957 - to date,
and in East Africa from 1957-1961 (Annexe 2)o It is not always possible
therefore to specify particular years as being "normal" in regard to consumption
and instead it is necessary to relate consumption in any year, chosen as a buse
year from which to make projections, to the level of the (ross Lomestic Produot
and investment in that year. 1In so doing total consumption i.e. direct plus
indirect must be taken., If then = foracast is available of the rate of growth
of G.D.P. it is possible to forecast total iron and steel consunpticn - a simple
method based on regression analysis for African countries suggests that
consumption per head increases one and a half timesl 8 rapidly as G.D.P. per head.
after which either as a result of a Beparate engineering study or in other ways

an estimate must be made of the proportion of demsnd likely to be met by imports

of maochinery, etc,

This procedure has been carried cut 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,

1/

The dsvelopment of Engineering Industries in Africa op.cit., P16
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Frojections of iron + steel demand 1000

N. Africa W. Afrioca E. Afrioca
lIresent total demand (tutal) 1947 994

Imports of engineering

goods (metal equiv,) (indirect) 682 394 326

Demand for iron and steel (direct) 1266 602 498

of whichs construction 880 414 N

engineering 386 188 127

Total demand 1950 {total) 6403 3300 2360
Import of engineer:ng

goods (metal equiv.) (indireot) 1921 990 760

Demand for iron and steel (direct) 4482 2310 1600

ot which:construction 2611 1100 780

engineering 1871 1210 820

Heterence: As for page 1.
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(b)  Production

(i); Of the factors limiting the esteblishment of an iron and steel industry
in developing countries the size of the available market is usually the most
critioal because of economies of gscale in the various processes involved,
Broadly speaking, costs of producing steel on an intesrated basis, i.e. from
iron ore begin to rise more sharply below an annual output of about 200,000 tons
per annum and even et this level access to cheap raw material is necesssry to
make a domestic industry competitive with the large plants operating 1in
industrialized countries. For the hot rolling of flat products the miniwum

scale of economic operation even cn low capacity reversing mills is still higher,

The production of steel by meltirg scrap can be carried on sconomically
at lower levels say 10 - 20,000 tons per annum but at this level also requires
acoess to cheap material, i.e. 8crap to he competitive, Simlarly, the simpler
produots such as reinforcing bar and light sections can be rolled at not too
high cost especially when capital is scarce et an apnual output as low as abcut
25,000 tons per annum on less mechaniyed mills andg may be compet:tive given
acoess to ocheap steel. While such processes as galvaniving 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 U.A.R.,and more recently
in Algeria and Tunisia where integrated works have been eatublished, prodiction

has 80 far been limited to theses smaller scale operations,

(11) Outeide of North Afrioca and South Africa where markets are largeencugh

to permit if necessary the establishment of the iron and stee: industry on a
national basis development depends in la 'ge measures on the possibility of go=
operation between the relatively small countries concerned with the object of
establishing large scale integrated plants 8upplying 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 eoonomic production to be undertaken. In practice this excludes

heavy sections, heavy plate and seamless tube tor which the market tends to be
limited and a proportion ranging from about 106 to 25% of other products which may

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

proJections,

These proposals are in course of being checked against the results
obtained by input — output analysis which has been used to obtain a oonasistent
programme of economic development in each sub-region. Since steel demand 1is
almoet entirel) intermediate this is ultimately the best methua of forecasting
it, 30 far the method has produced higher sutimates of ‘uture dnmand than
those referrel to in (a) (iii) i.e. giving in fact in the onse of West Africa

a demand in 177° egual to that projected for 1380,

(i11) North Arricaij

Morocco

The basic iron and steel industry of Morocco consists at present only of
wire drawing #crks of 4,000 tons per annum capacity; there is no integrated
iron and steel making or steel rolling eithsr with or without acrap meiting.

There are numercus foundries and forges wiib an annual capaclity ot 4,000 tonse

In the 1900-1964 plan it was proposed t0 establish a scrap melting and
rolling mill at a cost of about 3300 per annval ton with an output of 60,000
tons mainly ol reinforcing bars, Local scrap was oonsidered adeguate, sas is
the market, bu! this plan was abandoned. Other proposals in the 1960-1964 plan
which did not materiaiize, included the establishment of 3 Jerro-ranganese
plant with an annual outpus for export of 20,000 tons and at a capital cost.
of 8§ 240 per ton. Current supplies of local ore of metallurgical quality were
estimated at 200,200 tons per annum bu‘: reserves are steadily declinings.
Another proposal wan to manufacture welded and galvanized steel tubes for the
local market. The capaci-y of the plant was to be 7,00C tone and the capital
cost $ 170 per ton. The 1970 Government projections include the steel tube

plant and an =xtension of wire drawing caypacity to 5,000 tons per annum,

In the 1966/67 plan, three alternative steel developments were outlined,
First a rolling mill based on imported billets. Secondly a rolling mill

based 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 1968
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The location proposed for either of the first two was Casablanca which offers
both the largest market for finished 8teel and the larges: gupply of scrap,
Location for the integrated works was at Nador on the coast near the ore
fields and near the port (Melilla) for iron cre exjports, It is understood
that a decision has now beean taken in favour of the integrated iron and steel
plant with a capacity of 250,000 tons of iron per ennum and 100,000 tons of

8teel,

Mgerie
The basic iron and steel industry of Algeria consists at present of a
sCrap melting unit at Oran, producing reinforcing bar and with 4 meiting
capaCity of 30,00C tons per annum and a rolling capacity of 4.4, 00C tonus per
annum, In addition, there is & welded tube plant of about 25,000 tons
capadity based on imported semis and wire draw:ng cafpacity 45,000 tons,

Production in recent years has heen at about one thirc cagaci ty

The capacity of the ircn and steel foundries 1w arvund 16,000 tonm per

annum, and about 4,020 tons were produced in 1462,

The wain current development is the erection 0 the integrated iron and
steel works at ] Hadur on the coast near Annaba (Bone). Tois will have a
capacity of retween 3} - 40C, 000 tons of rlat products. Construction
started in April 1906 and under the present ,royramme the blarl furnaces
should be complated end 196&, the stes] vlant end 1409 and the hot strip mill
in 1970, It is probable that salvanized sheet, tin plate and welded tubes
will also be made. It is estimated that 2,700 km or o1} tubing will be

required,

The projections of E.C.4. Buggest that by 1980 there will be a market
for a 600,000 tons capacity flat products mill within the Maghreb countries,
i.e. Morocco, Algeria, Libya and Tunieia, Ibp addition there will be a market

within Algeria alone for about 160,000 tons of bar and light sections,

Tunisia

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

per annum and of the rolling mills 100,000 tons per annua,
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The projections of E.C.A. suggest that this capaoity will be adequate
up to about 1975. In addition nowsever E.C.A. has proposed a medium sectlion
plant 1in Tunisia to supply the needs of the Maghreb countries.

Foundry production in 1906 amounted to about 4,000 tons, With the
construction of the araenal foundry, capacity 5 % thousand toms iron and 3.8
thousand tons steel and with extensions elsewhere, capacity by the end of
1968 is expected 1o reach 12 thousand tons. Wire drawing inciuding screws
and bolts and tube welding is envisaged at aovuut 8,000 and 6,000 tons annual

respectively.

Libya
There is a swall production of reinforcing bar based on rails and billetuy

and scrap melting will be started when scrap availabilities are large enough,.

U.A'ﬁ.

Iron and steel making faocilities 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 wmedium
gections, Other units include three semi~integrates plants with a capacity
of 160,000 tons per arnum in round bars. 1t is propossd to expand the capacityy
of the Helwan works t0 1.9 million tons per annum ingot steel and to include
a strip will already under copstruntion with an ultimate capacity of 700,000
tons per annum finished products. -The plant will use oryygen steel making and
continuous casting. The establinhment of a second integrated plant is
contemplated at Aswan with a capacity of 400,000 tons per anoum in round bars
and comprising electric reduction, oxygen steel making, continuous casting
and a tully continuous bvar mill. A wide plate mill of 200,000 tons per annum
capacity and bused on slabs from Helwan 18 under study and might form the
nucleous of a third integrated worke. The exristing semi-integrated plant
intend to double tneir capacity and one of them will specialize in spucial

alloy steels,

Thes propused capacities are in accordance with E.C.A. prcjections 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 a

continuous mill basis to supply the whole sub-regional markete.




(iv) South Africa

Crude steel production is currently 1966-~1967 a* the level of 3,5 million
ingot tons per annum of wh ch 3,2 million is proauced by ISCOR, Current
develupment plans envisage an inorease in ISCUR's capacity to S.¢ million tons

by 1970,

The rate of increase of steel production in recent ye.rs has averiyyed 3
per cent per annum compared with 44 per cent in the wirld as a hole and 11
per cent in all develoying countries., I5COH has jostponed the conctraction ot
a third works until 1970, 3uch a works would propably be located on the coavt
nearer to coal supplies and also to the coal und ore depusits of Swaviland and
would be in a tavcurable position to export - assembly costs bLeing only avcut

halt of those obtaining in Kurope.

(v) West Africa

The only steel miking ftacilities in West Africa at present ure thore of
the scrap melting plants in Nigeris paar Frugn and in Ghane ot Tenn the forper
with = ¢ neity or 106,000 tone and current outpnt of atout 3,000 tons per
annug and the latter with a capacity of sbout 30,00C tons and a current output
of about 12,000 tons, Several plans exist for the future develoupment of the
industry stemming in part frow the sub=-regioral proposals of the ''nited Nations
Economic Commission tor Africa. These proposals were based initially on the
fact thut the sub-regional market was only large encuch to permit of one
integrated plant of an economic size and calculations established that the lowest
overall cost location of this plant would be at lower Suchanan in Liberia. A
plant with 3 capacity of 350,000 tons of bar and Ji1:ht sections was initially
proposed based on the maurket in 1970, The propon:ls wers subsequently modified
to accept the erections in due course of an intes.ated plant in the 1nterior
and of a number of re-rolling plants at other cen-res. As a result of
subsequent discussions it appeared that the follosing developments were
contemplated in the various West African 3tates. rirst an integrated plant in
Nigeria. This has been the subject of numercus 1nvestizations by a variety
of experts with the object of using the somewhat inferior ore and coal reserves
of the country. Jecondly and in aue crurse an 1ntegrated plant at Goulna in
Mali based on Senegal ore and hydro-electric power from the Senegal river.

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

plant in Liberia as a supplier of pillets ana 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, 2a re-rolling works in Guinea with an initial capacity af (0,000
tons per annum rising to 200,000 when electric furnace reduction of the
Conakry ores 1is undertaken, a SCT&p melting and re-rolling works in Sierra
Leone and 1n senegal and an evtension of tne exiating re-volling tacilities
at Tema. The integrated plant in Liveria wopld have a 1975 capecity of
about 1 million tons a figure also suggested by input-cutiut analysis for

the sub--regjmfx.-l

An independent survey commissioned by UNIDO (April, 1968) related
to an integrated plant 1in Liberia, producing bars and light gsections only
and excluding the Nigerian market with an estimated market in 1980 of
240,000 tonso.

2/

(vi) East Africe”

The iron and steel making facilities available in the East Afrioan
gsub-region consist of the integrated works at Que Que 1in Rhodesia and the
gcrap melting works at Jinja in Uganda, and at Akaki near pddie Ababa,
Ethiopia.

The que «ue works consiet of blast furnaces with an annual capaoity
of about 25C,00¢ tcns per annul and open hearth steel furnaces with e capacity
of 150,000 tons per ennum. The rolling mille have a capacity of about 100,000
+one per annud jncluding 45,000 tons of light sectione as well as medium
sections, TallB, prilets, etec, The immedinte extension plans cf the Rbodesian
Iron and Steel Company include increased capacity in both ircn and steel
making. Ure preparation will be improved t¢ increase the output oi the existing
blast furnaces and with a new 23 feet diameter furnace output will increase
to 820,000 tone per sannum very iargely for export. Steel making smprovements
will increase the output of the open nearth furnaces 4o about 20G,000 tons per
annui.

The Ethiopian iron and steel worke at Akaki has an ingot steel capacity
of 12,000 tons per annum and a rolling capacity of 18,000 tone per annum, The

bulk of the production ig scld asg reinforcing bar. Present production is about

A/Sunmarlzed in Industrial Development in West Africas An integrated analysis
E.C.A. 19'36“

2/sourcess The iron and Steel Industry in Africa E/CN.14/4S/III/23 December 1965
Development of the Steel Industry in East and Central Afrioca
E/CN.14/INR/17 July 1965, The Liberian Steel Project UNIDO February

1967. 1Iron and Steel and first stage of transformation E/CN.14/INRT:
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6,000 tons per annum and scrap availability within Ethiopia is sufficient

for a production of 9,000 tons per annum,

The East Arlrican steel works at Jinja has a steel making capacity and
a roliing capacity of 24,000 tons per annum. The main product is reinforcing
bar although angles and flat bar are also produced., Current production is
about ©,000 tons finished stee! per annum. Jorap for %the works is collezted
from Ugarda, Kenys and Tanzania and i3 ample [or present rztes of production,
but cculd not sustain the maximuw outpui. E&Xpansion plans include the producticn

of baling strip and tubing.

Otner steel activities in the sub-region include the manufacture of tubes,
drawing of wice and galvanizing of sheets. 3teel pipes ' oressnt output abecut
3,000 tons per annum) and conduit tubing are produced in Zambia and jermless
tubes (about 9,000 tons per anaum) in Rhodesia. HWire rod and wire are produced
at Que qiie #hore tne stesl Llant has 31 2apacity of about 25,000 tons per annum,
dire is also produced at Akaki. UJalvaniziag and corcogating plants with a
capacity of about 50,000 tons per annum are in ovperation = Zast Afri:a and new

galvanizing iines are projected for Ethiopia and Uganda,

A plan lor the zo-ordinated levelopmert of ‘he iron and steel industry
in the sub-region was presented a% the Conference op tne Harmonization of
Industrial Development Proxraume in Dast Africa heid in Lusaka from 2 October
to 6 November 1965, As in the cass of West Africa calculations were made to show
the advantages oif various sites for locating an inte.rated works but in this case
it was not assumed a priori that a single plant serviag *tne whole sub-region

would necessarily be the best solution on purely sconomic grounds although in

fact it turned out to be so. Caloulations were made for a number of pogsibilities
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 rerolling mill
(1/4 million tcns capacity) at Dar-es-Salaam and smaller re-rclling works of

about 50,000 tons annual capacity at Addis Ababa and in Madagascar. The profitable
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operation of the re-rolling works would require ttem to be supplied with
billets from the proposed integrated works at pisces somewhat belo:r market

levels,

In view of the limited market until 1980 and the faot that the Zambia/Tan
nie railway would have to be constructed it was proposed that the construction
of the lLusaka works should be postproned until 1975, but that the expansiocn
of the Que wue works and the erection of the Toronto works oould begin
imnmediately. In the meantime 1t 18 understood that the Zambia Government has
had studies made of the responsibility of uring local ore and coal in a direct
reduction process to supply bar and light gactions estimated at about

70,000 tons per annum,

All these proposals are to be submitted to the Council of Ministers
which i{ was agreed should be established to co-ordinate industrial development

in the sub-region,

(v) Central Afrioa

The only steel making facilities at present operating in Central Africa
are those of the electric scrap melting plant at Jadotville with x capacity of
8,000 tons per wsnnum and @ current outyut of 7,000 tons per annum, Studies
have been nmude on the possibility of wanufacturing reinforcing bars and light
gections for the UDEAC countries and for the Congo but neither acheme has been
proceeded with, In the meantime, the ECA mission for economic co-operation
in Central Africa July 1965 has advocated the desirability of setting up an
iron and steel industry on a sub-regional basis which would require a detailed
survey of the relative advantages of variogs possible sites for locating an
integrated works on the lines of those already carriei out in the East and West

African sub-regions,

From the point of view of raw materials and manufacturing costs a coaste
site in Cabon is likely to be favoured while from the point of view cf the
market the Congo which is expected to account for about 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 to be based on the Mekambo
iron ore deposits at Gybon or on the Sangha deposits of Congo (Brazzaville).

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

per annum, crude asteel capacity based on conventional rolling mills. It shculc




be noted that production costs in Gabon were esVimated 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 iron and steel plant in

West Africa,

Given the time required to oonstruot ihe railway and develop the mine
full scale production would hardly be possible at Ovendo before 1975, In the
meantime, it is possible that the Inga Hydroelectric scheme will 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
tased on the high quality ore available from Mauritania, and later Gabon or
Congo (Brazzaville). On a sub-regional view such works might have a ocapacity of
100000 tons per annum supplying bar and rod and sections for which the market
by 1970 would be sufficient while the Gabon plant would produoe flat steel
products, 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,

(e) Factors of productgggl/

The factors of production vonsidered are iron ore, ooal, petroleum,

electric power and labour,

As far as iron ore is concerned, new deposits are frequently revealed
as prospecting prooeeds. Numerous iron ore deposits are available in Africa
but since &n integrated works producing a minimum of half a million tons of
iron a year and using therefore 1 million tons of ore is under consideratica
interest only attaches to those deposits which inuividually or in close proxi-
mity can sustain such a works. Assuming that in view ~f the heavy social and
industrial investment associated with a steel works a life ot 30 to 50 yeats is
required, this means a deposit of the order of 30 to S0 millions tone or the
equivalent in adjacent deposits. This assumes that the deposit is high grade
which for practical purposes may be taken as containing over 50 per cent of
iron., Lower grade deposits under50 per cent oan usually be benefioiated to
raise their ircn content but this is expensive and the naturally enriched

deposite will almost invariably provide the basis for a steel industry. In

l/Souroesz 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 manufaoture E.C,A,1963
Explanatory Note: Coal Map of Aprica E.CiA.—A.S.G.A. 1966

Situation Trends and Prospacts of Electri

¢ Power Supply in
Africa E/CR.14/Ep,2 d




ID/WG.14/8

Page i8

most cases these higher grade deposite occur as pockets of enrichment in very
much larger masses of lower grade iron bearing rock of perhaps 30 tu 40 per
cent iron content. It shnuld also be recognized, however, that not only may
new deposits be discovered since it is scarcely worth while to prospect in
areas remote from transport facilities but also that in regard to existing
deposits it has not been worth while in many cases to .0 the considerable
experse of proving the reserves by numerous borings. In many cases therefore
the act:al) reserves may be very much greater than those at present stated.

In particular large new deposits in extension of the Jabon depositshave
recently been found in Congo (Brazzaville), the Sukulu deposits in Jganda

are now estimated at ebout 4% millions tons, new deposits amournting to between
20-80 million tons have been sestimated in the Eritret province of Ethiopia and
the deposits in Mali have been reassessed, Most African countries have in faot
adequate iron ore resources to sustain an integrated iron and steel industry
although their relative advantages for this purpose, depend also on the
quality of the reserves, i,e, iron content and presence of impurities as well
as on their accessivility., The major deposits in West and North Africa are
connected by railway to the coast for export purposes, but others e.g. in
Zambia, Gabon, Tanzania and Libya are not linked to transport facilities at

present. Details are given in annex 4,

Fuel especially coal is much less generally available (annex 4). Coking
coal is required fcr the operation of the classical blast furnace system and
in only available in large quantities in South Africa and Rhodesia, and isn
smaller quantities in the Sinei Peninsula. Non-coking c¢cal is more generally
available - large quantities in Southern Africa and substantial deposits over
100 million tons in Morocoo, Algeria, Tanzania, Nigeria and Katanga. Charcoal
made from timber is a substitute for .oking coal within limits in the blast
furnace system and adequate supplies exist for example in East Africa where coal
supplies are both limited and inaccessible. Oil and natural gas can be used
to reduce coke requirements by injection into the blast furnace or by direct
reduction of iron ore and are available in large quantities in North Africa,

West Africa and Central Africa. Hydroelectric possibilities in Africa are

probably unparslleled and could be used for electric smelting especially

in the Central African and Bast African sub-regions,
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Labour

The absence of trained labour and management is a difficulty to be overoome
in establishing the iron and steel industry in most African countries., It is
however by no means insuperable since it involves only the making of arrangements
to train labcur and to obtain expatriate menagement for a time. Where the finanoe
for establishing a works is forthcoming the finance for training will also bae
available and in factlone procedure is to treat this as a carital cost amounting
to abcut 12 per centl/ of the ccst of the plant. Expatriate manswement can also
be obtained either through equity participaiion or on contruct but 1t i: also an
extra cost because of the hi.h salaries required. It may be estimuted that
the manawement and technical grodes involved amounting to about 1C per cent of the
labour torce would account for one third of labour costs at normal domestic

differentiale but to one hkulf if recruited from abroad.
(d) Trade

With the excejtion of South Africa which supplies about thres juarters of
ites own requirements, the U,A.R. supplying about 40 per cent and more recently

Tunisia about 60 per oent, African countries are almost entirely dependent for

their supplies ugpon foreign imports local production in the East, Weast and

Central African regions supplying less than 5 per cent of the market,

The trade is still iargely in hands of the former colonial povers, who
are also however the principal ateel exporting countries in generai, although
their share has fallen rapidly during the last five years (Annex 4); Religium
Britain and Frarce acoounting for 45 per cent of the total in 1967 compared
with 72 per cent in 1950 while Ttaly increased her share from 3 per cent to
15 per cent, Jatau rrom 4 per cent tc 14 per cent, Termany foom & per cent to
9 per cent and other countries in total from 15 per cent to 17 per cent

including Eastern Europe from 4 per cent to 8 per cent,

~a

Exvorts in 1965 wara 50 per cent highor than in 1500 but excluding wouth
Africa where they rose nearly five fold and Libya nearly [uur fold the increase
was only 5 per cent, Exclurting in addition Algeria and the Democratic Republio
of the Congo, where there was a heavy fall, trade increased by about one third,
While the current re-distribution of trade ameng exporting countries will
probably contirue the realisation of the ECA jrojections ;iven atuve would
reduce dependence on non-African sources about 29 per cent of the total market,
This would leave non—African trade at about ite present level but the creation

of multinational plants in eaoh sub-region would induce a considerable intra~

African trade.

l/Iron and Steel and first stage of transformation Op.oite
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(e) Costs, prices and ef.icienoy

Dividing costs of production in the usual way into agsembly costs, being
the cost of bringing raw materials to the site, and processing costs at the
site of manufacture a suitably located iron and steel works in a developing
country will have an advantage over a developed country in regard to assembly
oosts. This arises primarily in regard to iron ore since most Western European
works deprend ¢n imported ore and incur therefore transport charges of the
order of § 5 per ton over and above the normal f.o.b. prices of § 10 approximatel)
Since moreover this 310 includes a fairly high margin of profit which might be
reduced in favour of a local works the general position is that iron ore may
be available to such a works e.g. Liberia at about half the price at which it
is available to a European works or at less than this if the local works is
located inland near a suitable deposit e.g. Rhodesia. If in addition the works
is located near deposits of good coking coal as in Rhodesia and South Afrioa
coke will be available also at about helf the price at whioh it 18 available
in Western Europe. In general however iron and steel works in Africa will have
to import coke or coking 0o0al although in this case they should not be at muoch
disadvantage with regard to European works since both are increasingly likely

to import from the U.:35.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 is likely to bL- smaller than the average LFuropean
works and so higher cost, Dealing first with economies of scale a works of
400 thousand tons annual Capacity will have u capital cost per annusl ton about
one thid hi_ber than one of 1: million tons and one of 200 thousand one third
bisher than one of 400 thousand. Uther processing costs are less strongly
affected e.g. for labour corresponding figures are 10 per cent and 25 per sent and
for material usage abouti 2 per cent and 15 per cent. The inherent differences
are first that because of transport and hicher installation charges it costs
from one quarter to one third more per znnual ton to erect a plant in a developing
country while in audition there will usually be housing and amenity charges,
The wage ractor hus already been referred to, lts incidence on costs however
is determined by productivity and in this regard a new African Steel works will

be competing with average age Buropean works which iw consequence of rapid

a
technological change will have only half the labour productivity of new works.
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Productivity comparisons are however very difiicult to make and in Africa it
has been generally assumed that productivity at a new works will be about the
same a8 at an average Kuropean works in which case apart from economies of

acale an African works should have an advantage,

In total the various projections already referred to all inaicate 8
substantial return, on capital in a New African works selling at imported

prices. Examples are as followss

Propose&l/ Liberian steel workss Capacity 350,000 tons per annum, Cogts
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 $ 120,

PrOposedg/ East African integrated works of 1,400 thousand tons oapacity

sections and flat products.

Cost of production including 25 per cent return on capital about one third
below imported ririces. Gross return on capital 33 ~ 40 per cent. The position

is obviously very strongly influenced by economies of 8cale,

(£) Invostmentsl/

The investment hecessary to provide by 1980 three quarters of domestic
requirements of iron and steel in Africa excluding the Republic of South Africa
is of the order of $ 2000 million., This magnitude is only meaningful howsver
vhen related to the total investment required tc promote industrial development

on the continent and to the sources of finanoce,

Taking as an example the West African sub-region, where E.C.A. has
completed a study of integrated industrial development, capital formation in
iron and steel required by 1980 will lie between § 600 and $ 80C million while
that in manufacturing industry will amount to $ 7,200 million and in all
activities including agriculture and services to § 31,000 million, It is further
estimated that about 41 per cent of this can be met by domestic savings, 5 per

cent by grants in aid, 36 per oent by Government, borrowing, © per oent by

l/Iron and steel and first stage of transformation Op.oit,.
2 Development of the Steel Industry in East and Central Africa op.cit,

Indvstrial Development in West Africas An integrated analysis E.C.A.,
April 1968 op.cit,.




ID/WCG.14/8
Page 22

foreign equity capital, and 12 per cent by orivate borrowing including suppliers
oredits. Only about 10 per cent of Govt. borrowing will be for manufacturing

industry which will take however about half the remaining external finance.

Payments are balanced by assuming a nominal rate of interest on Jovernrent borrow-

ing and 6 per cent on private.

The iron and stee) demande are small in relation to these magnitudes and

their financing depends more on priorities than on the aotual amount involved.

In some countries moreover, notably in Liberia, reliance on exterrnal flnance is

hardly necessary.

If the target of meeting three gnuattere of domestic requirements is not
satisfied by creating a few large scale enverprises and 1nstead a larger number
of small enterprises are established then total investment will be considerably
iacreased as e.x. twe integratsd plants making cold reduced sieet with an annual
output of 500 thousand tons will cost 20% wore than ono or 1 million tons and

five of 200 thovasnd tons 60 per cent more. Exceptions to this are small plants

based on scrap melting or op electric reduction.

There may well be a case however within the order of priorities as a whole
for reducing tota: investment in iron and gteel production without atfecting
economies of socale by limiting tbe field tc be covered e.g. tc sections onlye.
This would mean in the Esst, West and Central African sub-regions agreement on

one plant only but would reduce total invesiment to little more than one third

of that contemplated abovd,

(g,h) Organizational structure and Government action

The difficuliies in the way of securing finance, managem=nt and where
necessary protection zgainst competition have tended to make large scale iron

and steel enterprises in Africa State enterprises.

Examples are IJCOR in Scuth Africa, RISCO in its early stages in Hhodesia
and the existin, works in Tunisia, Algeris and the U.A.R. In some cases this
has been national policy and has included relatively small scale wbrks as in

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

y Eoonomic Cooperation in Africs E/CN.14/UNCTAD 11/4 December 1967




enterprises in South Africs Private enteryrise has veer encouraged. Thera

18 nevertheless even in countries devceted to private enterprise an increasing

tendency towards active state Participation in thne iren and steel industry

for reasons ot planning and sharin, of proiits. The new lurwe scale . pop

and steel works jrojected for African vounsries are likely *hereitre to be
& ther state anterpriges cperating where neCessary under o Nana L ent

contract wisth Forelgn organisation ss at present in Coine or

frivate
enterprises i.e. branches or loreiyn steel rirms witp o 4 vetantial gtgte

interest,

The plantsprjected are in mogt cases multi~nationyl faunts requiring

therefore agreement AlONe & number of cuuntries as 1o -he Location 0 the

plant and the rewoval of restrictions un trade in the products conceroed,

. . , : 1/ A : . .
For this purpose institutions™ have been or are Deing s3tuolisied in 4or.ca 1o

the form of Councils o Ministers with their Approvryate nduetrial and

trade committees 3t which these problems can be discussed.

1/

Economic Cooperation in Africa E/CN.14/UNCTAD 11/4 December 1967







Annual consumption of iron and steel in African countries

ANNEX |

North African sub-region (1964)

United Areb Republic
Algeria

Morocco

Libya

Tuniasia

Sudan

West African sub-region (1963)

Nigeria
Ghana
Senegal
Ivory Coast
Sierra Leone
Liberia
Guinea
Dahomey
Mali

Togo

Upper ¥o0lta
Nauritania
Niger
Gambia

East African sub-region (1962)

Rhodesia/Zambia/Malawi
Ke.ya
Madagascar
Ethiopia
Tanzania
Mozanbique
Mauritius
Uganda
Rwanda
Burundi
Somalia

Direct

588,0
173.7
162,0
139.2
93.9
74.1

—

=W O\ oW\

WVNO & - DXl O -2

Central African sub-region (1963-1964)

Congo (Dem. Rep.)
Cameroun

Congo (Brazzaville)
Ceh R,

Chad

Gabon

Republic of South Africa 512641

Indirect

225,1
135,1
7645
111.7
66,9
1244

156.4
1545
1363
42,2
c7.0

[ 9]
OO N0
L ) ) ) ® [ [ » -

SO RN~

(=)

IRV TP

Arro

'000 tons

Total

812.1
315.2
246 ,8
254.9
163,0
148.1

£54.0
210.9
293
82.3
54.4
5’505
24.9
14.3
14.2
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Consumption of Iron and Steel
'000 tons

———

North Afrioai/ Weet Afrioai/ Central Africae/ East Africaﬁ/ Southern Africs

1953 450 220 180 170 1,300
1954 560 230 190 240 1,390
1955 670 250 230 350 1,510
1956 680 250 230 350 1,550
1957 620 320 240 370 1,760
1958 820 310 150 320 1,650
1959 920 370 130 290 1,300
1960 1,130 360 90 380 1,620
1961 1,100 450 110 420 1,810
1962 1,050 500 110 430 1,770
1963 1,070 530 140 430 1,980
1964-1965 1,230 590 510 510 2,400

Average annual consumption (1901—1963) in the North African sub-region
amounted to just over 1 million tons, of which the U.A.R. aocounted for

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

"/North Africas Algeria, Libya, Morocco, Sudan, Tunisia and the U.A.R,
West Africas Dahomey, Gambia, Ghana, Guinea, Ivory Coast, Liveria,

Mali, Mauritania, Niger, Nigeria, Senegal, Sierra Leone,
Togo and Upper Volta,

Central Africa: Angola, Cameroon, Central African Republioc, Ched,
Congo (Brazzavills), {Congo ({Dem. Kep.) and Gaton,
East Africa: Burundi, Comoro, Ethiopia, French Somaliland, Kenya,

Madagascar, Malawi, Mozambique, Reunion, Rhodesia,
Seychelles, Somalia, Tanzania, Uganda and Zambia,
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Annex 1y
Page »
North Africa Name Resorves Compositiou % Location
Fe 8102 A120 S p
Algeria Ouenza 130 54 4 0.6 .04 002 On railway 130
kms., frog Coast,
Djebilet 765 58 5 4 - 0.8 No railway 500~
700 kms, from
coast.
Norocco Uixan
Sotolazavé/ 50 62 1.2 ¢.1 - 01  On railway 25
kns. fronp
Melilla.
Tunisjia Djerissa 32 54 4 0.8 - .02 On railway 200
' kas. frop coast
(Tunis),
Tamara 12 52 4 3.7 - 0.1 On railway nejp
ccagt,
Djebel Ank 30 53 8 5.8 - 1.0 Near rajlway,
Libya Shatti valley 700 48 No railway 100
kms., fraopg coast,
United Arab
Republjo Aswan 20 47 14 0.6-1.0 800 kms. by rajl
to Helwan,
Baharya 180 50 10 300 kms by raj)
to Helwan,

Red Sea 80 43

&/ Reserves now o8timated at only 25 million tons after 1970.




East and South Name Reserves Composition % Location
Africa {mln. tons) Fe 3102 P
Sudan Sofia 12 60 .o «o Near coast.
Abu Tulu 36 61 .e e 100 km. from
railway.
Somalis 250 50 .e ee No rail. 250 km.
from coast.
Uganda Kigezi 30 65 .o ese 120 km. from
rajilway.
Tororo 45 62 1.1 2.6 Near rail.
Bukusu 20 ('1'102)
10-20
Tanzania Liganga 45 50 A120310 On projected
710,13 rail extension
2 from Massia.
Manyoro 68 30 On Lake Tangan-
yika.
Zambia Nambala 250 57 120 ka. from
rail.
Sanje 30 57-€5 50 kw. from
rail.
Shimwyoka 17 69
Pamba 42 55
Rhodesia Buhwa 100 60 Near rail.
Que Que 30 60 Near steel
works.
Manisi over 30 6C 80 km. from
rail.
Madagascar Bekisopa 10 60 Close to rail-
way .
Moramanga 40 46 1.5-2.1 N252T2 Close to rajl-
way .
Mozambique Machedua 50 50 T10218 On river,
Swaziland Ngwenya 40 62 Railway in
course of con-
struction.
Gege 55 40
South Africa Thabazimbi 100 54-58 240 km. by rail
to Pretoria,
Postmasburg 200 61 700 km. by rail

Large deposit
under 50% Fe.

to Johanresburg.




North Africa:

Morocco

Algeria

United Arab Republio

East and South Africa:

Rhodesia

Bechuanaland

Madagascar

Malawi
Mozambique

South Africa

Swaziland

Tanzania

Zambia

West and Central Africas

Congo (D.R.)

Nigeria

Principal Coal Deposit:

Name Reserves
Jerada 120
Bechar 30
Abadla over

1,000
Sinai 40
Wankie 820
Sabi large
Morapule 300
Sakoa 60
Nkana 14
Moatize 100
Transvaal proved
34,000
Natal 1,000
Orange Free State 2,200
Cape 2,000
(approx.)
Mpaka important
Rahaha 280
Kandabwe 50
Luena 5
Lukuga over 50
Enugu 54
Ezimo 46
Orukpa 37
Okaba 13

Ogboyoga 107

Composition

Antbrasite 4-5%
ash 5-€% volatile.

22-25% volatilae
poor coking.

31-32% volatile
poor coking.

poor ccking.

13% ash good coking.
good coking.
non-coking.

25% volatile 17%
ash.

Part coking.

Part coking.

Part coking.

Part coking.
Part coking.

High ash.
High gsh.

30% volatile
15-50% ash.

304 volatile
15-50% ash.

Non-coking, high
sulphur.
Non-coking, high
sulphur.
Non-coking, high
sulphur

" 11 1"

" " it
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ANNEX V
Exporte of steel to African countries, 1065
Belgium France Germany Italy Netherlands U.K., US4 USSR Japan S.Africa Others
Algeria 3 102 10 16 - 26 - 14 - - 3
Angola 17 13 4 - - 5 1 - 1 - 5
Central African
Customs Union 2 29 1 1 - ) R - - - -
Congo (D.R.) 26 2 6 1 - - 3 - - - -
East Aprica 23 11 9 3 2 38 - 3 40 - 1
Ethicpia 3 1 1 (6) - 1 1 2 14 - 1
Chana 17 2 19 (2) - 11 1 2 5 - 15
Guinea - 4 - - - - - 12 - - -
Liberia 3 1 3 - 2 - 6 - 3 - 2
Libya 14 21 30 (83) - 53 1 2 16 - 3
Morocco 4 10C 10 (2) - - - - - - 9
Mozambiquae 10 3 12 - - k) 1 6 15 - 27
Nigeria 34 32 40 (13) 8 50 32 5 35 - 8
Rhodesia 2 1 1 1 - 17 - - 8) -
96
Zambia 1 - 2 - - 5 - - - -
Sudan 12 3 4 | 1 13 5 2 6 - 6
Tunisia 22 28 9 23 - - 1 10 -~ - 15
Other &/ 45 169 22 (5) 2 8 6 2 15 - 4
U.A.R, 4 34 21 9 - 23 13 32 32 - 91
S. Africa 60 62 T4 155 34 210 - - 243 - 6
Total 302 618 218 462 51 466 81 89 437 9% 196
(174)

‘/Mninly former French West Africa
J=1964

ource: Statistics of World Trade in Steel. E.C.E.
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Exports of steel 10 Africgy Ot Y i og LvoQ

. Belgium France Ge rmany Ttaly Netherlands U.Ke USA Ussy Japan S,Africa Oth

ilgeria - 531 4 8 - - - - - -
ingols 13 10 5 - 1 6 1 - - -
‘entral African

Customs Tnj on - .o 1 - - _ 1 - - -
Congo (D.R.) 41 .o 2 - - 2 - - -
Hast Aprica 4 12 10 - 2 44 1 - 2 3
Ethiopia 6 .o 1 4 - ~ - 1 3 -
fihana 12 7 4 - 18 1 1 4 -
Y{huinea 1 .o 1 - - - - 4 - -
;‘iberia 4 .o 6 9 1 6 4 - 1 -
Libya 4 .o 1 7 1 3 3 - - -
léorocoo .o 10 2 - - - 6 - -
Vozambique 11 oo 7 - 2 - 1 - - 19
figeria 28 .o 9 ~ 3 58 -~ -~ 28 -
"hodesia ) 5 3 3 - 1 28 3 - - -
‘ambig g .o - - - - - - 85
Sudan 9 2 4 2 - 10 1 6 1 -
funisig 1 ve 2 » 2 - - - 3 - -
“Jther 56 334 3 2 1 25 1 - 5 -
f.A.R, 6 19 34 19 1 13 7 25 13 4
b Africa 30 9 5 - 10 81 38 - - -
 Total 231 928 .119 55 22 325 64 45 71 190









