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Introduction 

The general  situation on the African continent in regard to the development 

of  the lron and steel industry is  that  apart  from South Africa and the U.A.R 

where however conditions are not typical  of Africa generally,   such development 

is  of very  recent date  and few countries are engaged in iron and steel 

production.    More  interest attachas  therefore  to current plans  for 

establishing the  industry and to  the prospects for its future  development 

bavxn, regard  to  the marfcet situation and to  the availability  of the factors 
of production. 

Statistical  information in „any oountri.s is often not avaUable i„  the 

detail ^«¡»d .hue in addition current fibres „. not alwa_v8 „pre89ntatiT, 

of normal conditions in vie» of (ne difficulties .Mob „., coun.nee ha.a 

expe-ienoed follo„i„g independence.    Estates baaed on »18it3  to th. 00untrl„ 

concerns and  on  reports b,  consultante have been „ade „here necessary in 

order to present a reasonably oo-prehen.i• and .ocurat, account of th. 
situation. 

(a)   Consumption  and rìaman* 

(i)  As may  be  seen fron,  the  table  overleaf,  current consumption of iron and 

steel  products  per head in African countries is at a very low level,  in half 

the  countries  concerned it  amounts  to  1...  than 10 ^ ag COfflpared ^ ^ _ 

300 kg 1B developed countries.    Moreover since most African countr.es are 

very  small,   only nine  out  of the forty concerned havxng a population in 

excess  of ten milUon,   it  allows  that  even where  consumpUon  per head is at 

a relatively hi,* level  total  consumption is  still very low.     Only in seven 

countrxes does  it exceed 100  thousand tons per annua (annex I). 

While  the  primary  reason  for the low ^er. caput consumption is   the low 

level   of income,   a subsidiary  reason is  often  the  virtual absence  of an 

engxneer.ng industry which in developed  countries normally accounts for two 

thxrds  of total  iron and steel consumption.     In no African country at the 

present tine does   the consumption of iron and steel  in engineering uses 

quite  equal  that   in construction uses and in  the majority of countries it 

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

m the  table,  heavy imports  of machiner;   and transport equipment. 
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aonsuœpUon per head in kg Imports of 

Construction    Engineering    Total 

Population 
engineering      (million) 

goods per head        1965 

Algeria 10.8 
Libya 87.3 

7.6 Morueco 
Tunisia 17.3 
Sudan 5.2 
U.A.H. 13.3 

W.Afrioan sub-region (1962-4) 

Mauritania 3.8 
Benegal 19.6 
Mali 1.5 
Ivory Coa*t 7.3 
Upper Volta 1.0 
Dahomey 3.4 
Niger 0.8 
Gambia 4.1 
Owine a 3.7 
Sierra Leone 8.2 
Liberia 15.9 
Ghana 9.4 
Togo 3.5 
Nigeria > 4.1 

£. African sub-regio û (1961-2), 

a,Malawi Rhodesia,Zambi 14.8 
Ethiopia 1.4 
Somalia 1.4 
Rwanda 2.4 
Burundi 2.4 
Mozambique 2.0 
Tansania 2.7 
Madagascar 4.9 
Uganda 1.3 
Kenya 10.6 
Mauritius 20.1 

CtAfrican sub-region i (1963-4) 

Congo (Dem.  Rep.) «• 
Cameroon • • 
Congo (Braaaa. ) 
C.A.R. • • 
Chad ». 

Gabon .. 

South Afvioa (1964) 

4.5 
2.0 
5.2 
4.5 
0.2 
7.3 

1.1 
4.2 
0.3 
2.9 
0.2 
0.6 
0.2 
0.8 
1.0 
2.3 
6.8 
9.2 
0.7 
1.4 

6.4 
0.2 
0.4 
0.6 
0.4 
0.7 
0.5 
1.2 
0.3 
3.8 
3.6 

15.3 
89.3 
12.8> 
21.8 
5.4 

20.6 

4.9 
23.8 
1.8 

10.2 
1.2 
4.0 
1.0 
4.8 
4;7 

10.5 
22.7 
18.6 
4.2 
5.5 

21.2 
1.6 
1.8 

m3.0 
2.8 
2.7 
3.2 
6.1 
1.6 

14.4 
23.7 

4.2 
6.1 

2.2 
1.7 

21.2 

137 

11.6 11.9 
69.9 1.6 
6.0 13.3 

14.7 4.4 
6.4 13.5 
8.0 29.6 

8.6 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 
5.4 0.5 
2.9 3.5 

10.4 2.3 
32.8 1.1 
10.3 7.7 
4.3 1.6 
2.8 57.5 

14.1 4.3/3.7/3.9 
1.0 22.6 
1.3 2.5 
2.3 3.1 
2.5 3.2 
5.4 7.0 
2.6 10.5 
2.8 6.4 
2.2 7.6 
3.8 9.4 

20.0 0.7 

2.0 15.6 
6.2 5.2 

0.8 
4.8 1.4 
2.0 3.3 

»1.0 Q.9 

43 17.9 

Souro*:    The Development of the Engineering Industry in East Africa E/C.5.14/lHR/9p Aug.194 
         H H H    H H M        in West Africa E/CN.14/IHR/126 Septl9| 

H H M    « M "in North      M      E/CN. May 19* 
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(ii)      Th.  relative  lBportance  of the engin.„ring lndu8t 

oountri.. sl80 larg.ly accounts  for differenoe, 
AWoan 

«a  „ftm„DMj     -ii.   >, pattern of consumption a    .«p.«* „th that ln deTeloped oountrUB_    TUs (o P   J 
the engineering induBtry l8 mainlj . oonsumer or 'a 

and forging, »hile  th. construction industry uses «ainlv        • • 
bein„ m.,kl. , ...     .       „. y      " """^ •««"",   the poaition 

-un*,) „d r.,glw ^ for CMBtruouon ltìC flat; " ;" •«• u"ci-1~» 
oa.ting.      l„ Alrloa„ oountrles  thmforg ^ ^ 

forging. „ lw ,IQept for 8Iampl9 in th9 .n^lZlT. 
» »» de.io.ed „4 ^BB u equal t0 about 10í of :s:r:;;:ri" 
•te.l compared »ith 20 - 2SÍ i„ i,,,,.^, „„    .  . roii.a 
the io. proportion of • —tries.    In  ,he  0as9 of fUt 

io. proportion „i   con.,u.pUon „hioh 8hould foUow fro_ 6ngln.9rinir 

tuo A8 sbo.n „ the taMe belo>) rtUe  there is  ^ 

«    Vereno, b.t.een  the percentage ., flat produot. U8ed in ^ JJ 
African sub-regions 8»d that u d„eloped ^^ ^ ^ 

. ver, great differenoe in lu content,ooid-reduced sheet  for e»«ple 
acce nu      ,„ hllf U.K. ^^^ of ^ ^ ^ ^ ^     P 

used r 00n8•PUO,,•    * •«**« •> >> ^ana .h.r. gained sheet i. 
II      J;" ""*r• ïartlï " * -»" « "^««« ^ .1—lu. ìx accounts  for onlv  2% of nil   «+^-i 

niy ¿> of all .teel consumption - in contrast to Sierra Leone 
.her.  th. percentage i.    45 _ and a .or. normal pa,t.rn  results, fi o 

acce    tng for on.  third of ete.l  consumption and cold reduced    he.    f 

third of sheet consumption. 

n.SUgioÎ.t TT °ateS017 the PrOPOrUOn °f h6aïï °°0tÍ°°' •< *• 
th. r.lativ.ly Urg. construction of raUwava.    On th.  other hand  the 

oonsumption of bar and rod i. v.rv h¡* i 
lo. 1.T.1  of        < Proportion reflecting one. „or. th. 
I«   ...1 of .ngi„..ring r.,uir.».nt. ,c, .hich buiUinge are »or.ally 

n. ruot.d fro. ..o;io„. and also ,h. lo. iev.l of ,ag.. .hioh .ncourag.s  t,. 
r.latxr.1, labour int.naiv, frro-oonc«». oon.truction. 
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Patterns of iron and steel oonHii*r+i n„ 

Rolled Steel 
Heavy sections 
Medium sections + rails 
Light seotions:   bar 

other 
wire  rod 
Seamless  tube 

Plate 
Sheet»  hot rolled 

for welded tube 

oold reduced 
galvanized 
tinned 

Castings + forgings 
i nel. iron oas tings 

U.K. 

100 
12 
20 
6 
3 
3 
4 

16 

5 

18 
2 
6 

22 

W.African 
sub-regi on 

100 
1 

10 
23 

5 
10 

2 

5 

17 

6 
16 

5 

E.African 
sub-region 

100 
2 

12 
20 

8 
6 
2 

5 
11 

8 

( 
26 

N.African 
sub-region 

100 
3 

13 
30 

5 
5 

2+3 
(petroleuir.) 

9 
2 

7+7 
(petroleum) 

9 
2 
3 
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PRESET STATUS AND FUTUBff OF THE IRON AND STEEL TWmSTPy 

IN AFRICAN COUNTRIES^ 

R.  Robson, 
Economic Commission for Africa 

SUMMARY 

The paper gives an account  of the present and prospective levels of consump- 

txon 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   ' 

induBtiy is discussed in terrr.3  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 

compared with 250-3OO kg in developed 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 tons 
per annum at the present time. 

*    This  is a summary of a paper issued under the same title as ITVWG.14/8. 

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, 

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

castings  is  proportionally  very  low.     Ferro-concrete  construction   is   favoured  as 

compared with  sections.     In  I-ibya,  Algeria and Nigeria  the peti oleum  industry   is a 

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

Forecasts  of demand may  be made  by   relating  increases  in  consumption  per head 

to those in Gross Domestic  Product  (fiDP)   and  then allowing for indirect  imports. 

Such  forecasts  suggest an  annual  increase   in iron  and  steel  consumption  in  the 

region  of about   10$ with  engineering uses   increasing about  half as   fast  again  as 

construction  uses. 

Because  of the great   economies  of scale  in  integrated iron  and steel  produc- 

tion,   such plants  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 aro   carried on  in  several   countries.     With  regard to   future 

developments,   while the   larger countries  may  continue  with  little  disadvantage  to 

plan  their  industry on a  national basis,   it   is  important  that   all  the  smaller 

countries  and  some  of the   larger ones  without  suitable  raw materials should  co- 

operate  in the  development   of  the ludustry  so that   plants  of an  economic  size 

supplying a multi-national  market  and   based  on  the   best  available  raw materials 

should  be established.     For  this purpose  the economic  Commission   for Africa has 

made  projections   for the   establishment  by  1'JoO oT  suu-regional   olanls  i a   the  East, 

West   and Central   sub-regio-is  unci  for  some  degree   of specialization  and   integration 

in  the  Worth  sub-region.      auch plants  apart   from  heavy-plat e  s- a'..loss  ta :-s  and 

sections would   supply anout   OO/. of requirements. 

With regard to  factors  of production  Africa  is,   in  general,   uoJl   placed   ,s 

far as  supplies   of iron  ore  ¿ire  concerned.     This   is  particularly   so  in West  Africa 

where  the  deposits ran.; ¿miorig 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  supplies,   although  less  plentiful,   are  certainly  sufficient  tu:  unsure 

fifty years  of expansion  of the  iron  and  steel  industry.     Coking coal   is  not 

generally ¿ivailable.    Apart  from South Africa and 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 limited quantities»  ^d with somewhat   inferior coking properties. 

Petroleum and hydroelectric  potential,   however,   are  both great.     Labour and 

management  present  difficulties  in establishing an  iron  and  stem   works  because 
Of     the     P.ïnPnsP     "if    t.nairin»    1^1^,,^     ..„J      „^             .      • ,    .       .   , -   -..    „^^il6  iU.„UUi   lUlu UL   tsmpjuying nigniy-pai'i  expatriate   techni- 
cians  and management  for a number of years. 

The proposed development   of  the   industry would  have a profound   impact   on  the 

present  trading pattern  which  consists  of  importing about  %% of requirements  - 

apart   from South  Africa - mainly  from  the   former colonial  powers.     By  198O  only 

about   2% of requirements  would be  imported  from  outside Africa and there  would 

be  a  considerable   intra-African trade. 

As  far as  costs of production ar«  concerned  and  given eaual  capacity  an  iron 

and steel works  established at   a suitable   location  in Africa would have an  advan- 

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

access  also to cheap coking coal as  m Southern Africa.     Its  advantage  in  regard 

to  cheap labour would be  entirely offset   initially  in  the East,   West  and  Central 

African sub-regions by the  need to employ  highly-paid  expatriate  staff.     The  main 

disadvantage  is  the higher  cost  of erecting  the  wo-ks   whio.i,   even at  a  coastal 

site,   would bo  some  2% above   European  levels.     These  disadvantages  are  consider- 

ably   increased  if   small   capacity plants  are   erected.     With  reasonable  capacity, 

however,  steel   can  be produced  at prices  competitive  with   imports  and givo  a 
reasonable return  on capital. 

Total  investment  needed  to  provide  Tftf  of African  iron and  steel   requirements 

by   I980  would lo   of  the  order  of  -¡4,000 million.      Tf,   instead   of  large  sub-regional 

works,   3  number of  smaller works were  established  the  capital  cost   per ton  would be 

about   one third higher but   total production  and  investment would  be  reduced. 

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

established firms   in leveloped  countries or will be  State enterprises operated 

initially under a management  contract. 

Councils of Ministers  and  other institutions  aie being established 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 welded tube a 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 are the use of tinplate in Ivory Coast and Morocco accounting for about 

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

(iii)  The consumption of iron and steel products at any time evidently depends 

in the first place on the level of economic activity and in particular on 

investment since capital formation in the form of machinery, buildings and 

transport equipment is a major user of steel accounting 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 engineering industry or from imports. 

In recent years the development of iron and steel consumption in Africa 

has on the whole been irregular, independence bringing in many cases a decline 

in investment which for example in the Congo and Algeria has been so great that 

consumption is still only half of what it was in pre-independence days.  Consumpti 

in North Africa was affected from 1960-1963 in Central Africa from I957 - to date, 

and in East Africa from 1957-1961 (Annexe 2). It is not always possible 

therefore to specify particular years as being "normal" in regard to consumption 

and instead it is necessary to roíate consumption in any year, chosen as a base 

year from „hioh to make projections, to the level of the Gross lomestio Product 

and investment 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 

oonoumption per head increases one and a half timers 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, eto« 

This prooedure 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. 

- The development of Engineering Industries in Africa op.cit. Pió 
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F rojeetions  of iron + steel  demand   , 000 

I resent   total demand  (tutal) 

Imports  of engineering 

goods   {metal equiv.)     (indirect) 

Demand  for iron and steel  (direct) 

of which:    construction 

engineering 

Total  demand 19^0 (total) 

Import  of engineering 

guods  (metal equiv.)     (indireot) 

Demand for iron and steel  (direct) 

of  which:construction 

engineering 

N.  Africa 

1947 

682 

1266 

880 

386 

6403 

1921 

4482 

2611 

1871 

W.  Africa E.  Africa 

994 

394 

3300 

990 

2310 

1100 

1210 

326 

602 498 

414 371 

188 127 

2360 

760 

1600 

780 

820 

reference:     As for page 4< 



(b)  Production 

(i>       Of  the factors  limiting the establishment  of an iron and steel   industry 

in developing countries   the  size of the  available  market ie usually   the  most 

critical because  of economies  of scale  in  the various  processes involved. 

Broadly speaking,   cents   of  producing steel  on  an  integrated W*,   i.e.   from 

iron  ore  begin  to rise   more   sharply below an annual   output of about   200,000   tons 

per annum and even at   this   level  access   tc  cheap  raw material  U neceasery   to 

make  a domestic  industry   competitive with  the   large   plants  operating   m 

industrialised  countries.      For  the  hot   rolling  of flat  products  th/miniu,u» 

scale  of economic  operation even en low capacity   reversing .ills  is  still   higher. 

The  production  of   steel  by melting scrap can  be  carried  on economically 

at  lower levels  say  10 -   20,000  tone per annua  but  at   this   level  also  retiree 

accese   to cheap material,   i.e.   scrap  to be  competitive.     Similarly,   the   simple- 

products  such as  reinforcing bar and  light  section«  can be rolled at  not   too 

high cost especially when   capital  is scarce  et  an  annual  output as   low  as  about 

25,000  tons per annum on   leas  mechanic milla   and   may  be  competitive   given 

accees  to cheap 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 U.A.R.,and more   recently 

in Algeria and Tunisia where  integrated works  have  been established, production 

has  so far been limited  to  theses smaller scale  operations. 

(ii)       Outside  of North Africa and South Africa where  markets are  largaenough 

to permit if necessary  the     establishment of  the  iron and ste^   industry  on  a 

national basis development  depends in la-ge measures  on the possibility  of „co- 

operation between the  relatively  small countries  concerned with the  object  of 

establishing large scale   integrated plants supplying a sub-regxonal   market and 

using the best available  materials within  the  sub-region.     The  intention  ie   to 

supply from domestic  sources   all  products  for which   the  market  la euffioiently 

large  for economic production  to be undertaken.     In practice  this excludes 

heavy sections,  heavy plate  and seamless  tube  for which the market  tends   to  be 

liai ted and a proportion ranging from about 1# to 2% of other products which may 

be specialties     - in total  about one quarter of the market.    Propesale  on thee. 
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lines have besn put forward by the Economic Comission 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 consistent 

programme of economic development in each sub-region-  Since steel demand is 

almost entire!- intermediate this is ultimately the beat method of forecasting 

it.  So far the method has produced higher estimates of future domand than 

those referred to in (a) (iii) i.e. giving in fact in tbe -ase of West Africa 

a demand in Ii73 equal to that projected for 1280, 

(iii) North Africa—^ 

Morocco 

The  basic   iron and steel  industry  of Morocco consists at present  only  of 

wire  drawing »forks   of 4,000 tuns  per annum oapacity;     there  is no integrated 

iron and steel  making  or steel  rolling either with  or without  scrap melting. 

There  are numerous  foundries  and  forges  wi th an annual  capacity  ot 6,000   tons. 

In the  19o0-i9ó4   plan it was  proposed  to establish  a scrap molting  and 

rolling mill  at  a  cost  of about $300  per  annual   ton with an  output  of 60,000 

tons mainly of  reinforcing Darà.     Local  scrap -ras  considered adequate,   as  is 

the market,  but   this   plan was abandoned.     Other proposals   in  the  1960-19Ó4 plan 

which did not materialize,   included  the  establishment  of  a ferrc—Tanganese 

plant  with an annual   output for export   of  20,000   tons   and at  a capital   coat. 

of  S  240 per ton.     Current supplies   uf   local  ox*e  of metallurgical  quality were 

estimated at  200,000  tons  per annum  but   reserves  are  steadily declining. 

Another proposal  »a»   to manufacture welded and galvanized steel   tubes  for the 

local  market.     The   capaci  y  of  the   plant  was  to be   7,000  tons  and  the   capital 

oost  $ ITO per  ton.     The  1970 Government  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. 

First a rolling mill  based on imported  billets.     Secondly  a rolling mill 

based on scrap melting.    And thirdly,   an integrated iron and steel  plant. 

Source»    E.G.A.   Study  on Industrial Economic Cooperation for the North 
African  sub-region - June  I968 
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The location proposed for either of the first two „M Casablanca which offer« 

both the largest market for finished steel ana the large,* 8upply of scrap 

Location for the integrated works was at Nador en the coast near the ore 

field, and near the port (Malilla) for iron ere exports. It is understood 

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 annu» and 1,0,000 tone of 

eteel. 

AIPerik 

The  basic   i-on  and steel   indurr,  of Alaria  coneiate at present   of  a 

scrap melting ux.it  at Oran,   producing reinforcing  bar and with a  mating 

capacity  of   30,000  tons  per annum and a  roi lin*   capacity  of ,,,000  tons   per 

annua.     In addition,   there   is   a  welded   tube   plant   of  about  2%000   ton« 

capacity  based  on  sported   se,:,   and  wire  drawing   cecity ^.COr   tons 

Production   in   recent years   has   been  at ab.ut  one   tLirri   capacity. 

The   caiM-Mtjr   of   the   iron   and  steel   foundr.es   i*   ,4r„umi  lh,0U0   ton«   per 
annum,   and   about  4,000 tons  were   produced  m  l^o3. 

The  •nam  current development  iH   the  erection   of  the  integrated   iron  and 

steel  works  at  El  Hadur on   the   coast near annaba   (Bone).    Tins will   have  a 

capacity  of  between  3 -       4ut,000  tons  of  flat  products.     Construction 

started in April   l9oo  and  under   the  preaent   programme   the  bla.t   furnaces 

should  be  completed end l96ö,   the  steel  plant  end   W  „id the  hot   »trap .ill 

in 1910.     It  ie  probable  that  **!vanned  «heet,   tin  plate ana welded   tubes 

will aleo be made.     It is  satiated  that 2, TOO km  of oil tubing  will   be 
required. 

The projections  of E.C.A.   surest  that by  19Ö0  there .ill be  a  market 

for a 600,000  tons  capacity  flat  products »ill  within  the Maghreb countries, 

i.e.  Morocco,   egeria,  Libya and  Tunisia.    In addition there will  be  a market 

within Alaria  ilone  for about  lo0,000 tone  of  bar and light sections. 

Tunisia 

The Menzel Bourgiba integrated iron and steel  works came  inte  production 

xn 1966 when 36,000 tons of finished eteel were produced.    Production in 1967 

i. estimated at  70,000 tons.     The  capacity of  the   blast furnace is  150,000 tons 

per annum and of  the rolling mills  100,000 tons  per annua. 
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The  pactions  of  E.C.A. sogest  that  thi.  capacity .ill  be  adequate 

up to  about 197%     in  addition however E.C.A.   has  proposed a medium section 

plant   in  Tunisia   to supply   the needs   of   the  Maghreb countries. 

Foundry  production  in  I9oo  amounted  to about 4,000   tons.     With  the 
.-,>•;+„   •>  «  thousand  tona  iron  and 3.Ö conatruction of  the »Menai  foundry,  c:lpi«tj  -0 thousand ^ 

thoueand  ton» .teel   and  with extensions   elsewhere,   capaci,,  b,   the  end   o. 

„OS  1.  expected   to   reach 12   thousand   tone,     «ire  drawing xnotuding ocre« 

and   bolt, and  tu« «elding i.  engaged at about «,000 and 0,000  tone  annual 

respectively. 

""^here  is a »«all   production of reinforcing bar baaed on rails  and billet., 

and  scrap siting will  be  started when scrap availabilities are large  enough. 

^^îron  and steel  .akin« facilities  in the U.A.H.  are  relatively advanced. 

The  m*in unit i.   the  integrated works  at Helwan wxth a finished steel  capacity 

of  200,000 tons  per annum producing  flat products  as ».11 as light and medium 

sections.     Other units  include  three  semi~mtegrateù 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  1.5  «illion tons   per annum  xngot  steel  and  to  include 

a strip »ill  already  vxnder  construction with an ultimate  capacity   of  700,000 

tons   per annum finished  products.   -The   plant  will  use  oxygen steel   making and 

continuous  casting.     The  establishment  oí  a  second  integrated   plant   is 

contested at  Aswan  with a  capacity   .r  400,000  tons   per annum  in  round  bars 

and  prising electric   reduction,   oxygen steel  making,   continuous  casting 
• 11       A   ^-,,-ta   -.lata  mill   of  2C0.000  tona   per annue and  a  fully  continuous   bar mill.     A viae  plate  mill  oi   ¿».u, v 

capacity  and based  on  slabs  from Helwan is  under study   and might   form  the 

nucleous  of *  third  integrated works.     The  existing semi-integrated  plant 

intend  to double   tneir  capacity  and one  of   them will  specialize   in  special 

alloy steelso 

Thes  proposed capacities are in accordance with E.C.A.  projection, except 

that  the  proposed plate  mill will  require   the wh-le sub-regional market.    E.C.I, 

has also proposed  that wire  rod should be manufactured in the U.A.R.   on a 

continuous mill baaie to supply the whole  sub-regional market. 



(iv) South Africa 
Crude  steel  production is  currently IQ60-I967 at  the level   of   3.'; million 

ingot tons  per annum of wh oh  3.2 million is  produced  by ISCOR.     Current 

development  plans  envisage  an  increase  in ISCOR's  capacity  to  b. ¿  million  tons 

by 1970. 

The   rate   of   increase   of  steel  production   in   recent  years  has   averaged 9 

per cent  per  annum compared with At   per cent   in   the   wt rid  a«  a  hole   and 11 

per cent  in  all   developing countries.     IbCOH   has   ¡oatroned   t.h*   o^tr,.c.iun  of 

a  third works  until   1970.     Such  a work?  would   prooably  be  located   on   the  e a.t 

nearer  to  coal   supplies  and  aleo  to   the  coal   and  ore  deposits   of  Swaziland and 

would be   in  a   favourable   position  to export -   assembly  coats   uein,;  only  atx-ut 

half of   those   obtaining  in  Europe. 

(v)    West Africa 
The  only   steel  making  facilities  in West  Africa at  present   are   there  of 

the  scrap  melting   plants   in   Nigeria   n«ar  EnuLu   and   in  wh?u,*   at   "Vnn   >),••   iMier 

with  .'--.   c,-. acity   uf   10,000   t^n-   and  current  output,   of  about  3,000   tonn  per 

annua and   the   latter  with  a  capacity  of  about   30,000  tons  ana  a  current  output 

of about  12,000  tons.     Several   plans exist   for   the   future  development  of  the 

industry  stemming  in  part  from  the  sub-regional   proposals  of   the  united Nations 

Economic  Commission  for Africa.     These  proposals  were  based initially   on   the 

fact  that   the   sub-regional  market   was  only   lart;e  enough  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 Buchanan  in  Liberia.   A 

plant with  a  capacity  of  3Î)0,0CÛ  tons  of bar  and   ii,-ht sections   was   initially 

proposed  based  on   the  market   in  1970.     The   propolis  were  subsequently  modified 

to accept   the  erections  in  due  course  of an  intonated 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   following developments  were 

contemplated   in   the various  West  African States.     burst an integrated   plant in 

Nigeria.     This   has  been  the   subject of numerous   investigations   by   a variety 

of «xperts  with   the  object  of  using the  somewhat   inferior ore  and   coal  reserves 

of the  country.     Secondly and  in uue curse  an  integrated  plant,  at Gouina in 

Mali based  on Senegal   ore  and hydro-electric   power from  the  ¿enegal  river. 

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

plant in Liberia as a supplier of  billets 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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roll.., .o*, in Guinea -it, « i—.X capaci,, df   ,0,000 

tone per annum  rising to re-rolling works  in Sierra 
^•n + nkftn    a scrap mei tine and  re  rount 

Conakry  ores  is undertaken, re_r0lling facilities 

L_ and m Sene,,  and an ----;;;::,;, ^ cepaClty  of 

at  T_     The   .tegrate     P ant L ». » » ^  ^^   ,„ 

about 1   million   tone  a ii&uie  also sut6 
1/ 

the sub-region.- 

and excluding   the  Sideri an market »Un 

240,000 tone« 

(vi)      BarLAf«o^/ aVailable in the Ba«t African 
j   „luí    makmit   facilities   «väi^o i»Via   iron  and  steel  mdKJ."6   *<»y' , Tne  lrun ¿u* Rhodesia and the 

*   nf +V.C  integrated wor*s  at Que Que  in nnvu««» 
sub-region consist  of the  integrate 

BCrap «Iting -o,,S  at JinJ. in Uganda,   and at Akaki 

EthÍ0PÍa- ks  „omret    of blast furnaces with a,, annual  capacity 
The  Que  *u. „urk.  wOB..-t ^  &  ^.^ 

of aboat  2,o,00,  ^  p.r ann. „^ - f ^ ^ 

p icf. non  tone   uer annum.     The  rcu^ng »¡^L 

of 1^0,000  tont   P«r section?   as  weil   afe  medium 
«.  ir,"luc'nir  4%0CG  tone  oí   .tight  sections, 

tene per annui» 2n.iu0.ng 4,, 4a„aiflïl r,ians  of  the Rhodes!an 
•ia     MnetH    etc.     The   iom*diate  extenbion planb   01 

section,,   rails,   balate, ^  ^  ßteel 

,   ^ «,.  -»ifi.irip  •increased capa^-»v   x" Iron and  Steel   company  xnc.ua. ^   ^ eiisting 

-r,^ ration Mill   he   unproved   to  increase   w« * 
making.     Ore   preparation MIAI * n,.,Dut «ill  increase 

^  «it>   a ne«  23 feet diameter lurnace  uu „put vuli 
blas*   furnaces  an« iitL a ^ xmprove»ents 

will  increase  the  output  ui   *«<>    ^ 

annUa" ,     • .„i   werke  at  Akaki  Has an ingot  steel capacity 
The  Ethiopian iron and st.  —  •* ^    ^ 

of 12,000  tons  per annu* ana  a rolling  oapaoit*   «f  1 

bulk of  the   production is  sold  as  reinforcing  oar.     Present prod 

7T~ 7~"  ì   atrial Development  in West Africa.    An integrated analysie 
i/SuBB>ariaed  m Judufctriai  l^ve-Lwy 

E.C.A. 19ÖÖ, 

2/. Source8t 
, T ^ + • 

Jn kfr^oa E/CK.H/AS/lIl/23 December 1965 
The iron and Steel ^^ff,^^ in East and Central Africa 
Development of the Steel Industry in *»     Project UNIDO February 

K/ci.u/m/17 July 1965. ^^¿^^ftitio» «/«.u/in7s 
1967«. Iron and Steel and lirsx stag* 
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6,000 tons  per annum and scrap avallatali ty within Ethiopia is sufficient 

for a production of 9|000  tons  per annum. 

The  East Afrioan  steel  works at  Jinja haa a steel  making capacity and 

a rolling  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  0,000   tons  finished  steeJ   per annum.     Scrap  for   Vue   works  is  collected 

from Uganda,   Kenya and  Tanzania and  is ampie   for present   rates   of  production, 

but could  not  sustain  the  maximum  output.     Expansion   plana   include   the  production 

of baling  strip and   tubing, 

Otner  steel  activities   in  the  sub-reg i on  ino Lude   the  manufacture  of   tubes, 

drawing  of  wire and galvanizing of sheets.     3teel  pipes  (present output about 

3,000  tons   per annum)   and  conduit   tubing are   produoed  in     Zambia and   ief:miôBS 

tubes   (about 9,^00 tons   per  annum)   in Rhodesia,     '¿ire   rod  and  wire  ar-*  produced 

at  Que   4'.-ö   where   the  stasi   ylant  has  a  capacity  of about   Ij-, 000  tons per annum. 

Wire  is   also  produoed at  Akaki.     Jaivani slag  and  corrugating   plan is  with  a 

capacity   of about  50,000   tons  per annum are   In  operation  in   3ast Africa and new 

galvanizing  lines are  projected for Ethiopia  and Uganda,, 

A plan  for  the   co-ordinated development   of   the   iron  and  steel  industry 

in the  sub-regi on was  presented at   the  Conference  on toe  Harmonization of 

Industrial  Development  Programme  in Hast Africa held in Lusaka  from 26 October 

to 6  November 1965»    As  in   the  case  of West Africa calculations were made   to show 

the  advantages  of various  sites for locating an integrated works  but  in  this  case 

it was not  assumed a priori     that a single  plant serving  the   whole  sub-region 

would neoessarily  be   the  best  solution on  purely economic grounds  although in 

fact it   turned out  to  be  so.     Calculations  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 198O the erection of three integrated works 

each of about half a million tons annual oapacity at Que Que (Rhodesia), Tororo 

(Uganda) and Lusaka or vicinity (Zambia), together with a large rerolling mill 

(1/4 million tons capacity) at Dar-es-Salaam and smaller re-rolling works of 

about 50,000 tons annual oapacity at Addis Ababa and in Madagasoar.    The profitable 
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operation of the re-rolling works would require  then to be supplied with 

billets  from the proposed integrated works at places soaewhat belo- market 

levels. 

In view  of the  limited market until  I98O and  the  faot  that  the Zambia/Tan 

nie  railway would have  to be  constructed  it was  proposed that  the  construction 

of the Lusaka works should   be  postponed until  1975,  but  that  the  expansion 

of the  Que  ^ue  works  and  the erection of  the  Toronto works  oould begin 

immediately.     In the  meantime  it  is understood  that the Zambia Government has 

had studies  made  of   the   responsibility  of  uving local   ore  and coal   in a direot 

reduction  proceso  to  supply  bar and li6ht  sections estimated at  about 

70,000   tons   per annum. 

All   these  proposals  are  to be  submitted  to the  Council  of Ministers 

which it  was  agreed should be established  to co-ordinate  industrial  development 

in  the   sub-regi on. 

(v) Central Afrioa 
The  only steel  making facilities  at  present operating in Central Afrioa 

are  those   of  the electric  scrap melting plant  at Jadotville  with a oapacity of 

6,000   tons  per annuii, and  a  current  output  of  7,COO tons  par annum.     Studies 

have  been  made   on  the  possibility of manufacturing reinforcing  bars  and light 

sections   for  the UDEA.C  countries and  for   the  Congo but neither scheme has been 

proceeded with.     In   the   meantime,   the  EGA mission  for economic  co-operation 

in Central  Africa July  I965  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 vario\*B   possible sites  for locating an 

integrated works  on  the   lines   of those  already  carriel out  in  the  East and West 

Afri can  sub-regi ons. 

From the  point   of view of  raw materials  and manufacturing  costs a coaste 

site  in  Gabon is likely  to be  favoured while  from the  point  of view of 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 Gabon or on the Sangha deposits of Congo (Brazzaville). 

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

per annum,  crude steel   oapacity based on conventional  rolling mills.    It shoulc 
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be noted that production costs in Gabon were estimated in the ECA study to be 

not significantly greater than in Liberia (between ó and 7 per cent) whioh 

seems likely to be the site of the first integrated iron and steel plant in 

W«st Africa. 

Given the time required to oonstruot the 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 Hydroelectrio soheme will have been 

initiated which would permit the development of an integrated iron and eteel 

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 the market 

by 1970 would be sufficient while the Gabon plant would produce flat steel 

products. A study of iron and steel development in the sub-regi on has recently 

been made under joint Italian Congo auspices but details are not yet available. 

(c)   Factors of production—^ 

The factors of production considered are iron ore, coal, petroleum, 

•leotric power and labour. 

As far as iron ore is concerned, new deposits are frequently revealed 

as prospecting proceeds. Numerous iron ore deposits are available in Afrioa 

but since an integrated works producing a minimum of half a million tone of 

iron a year and using therefore 1 million ton« of ore is under consideration 

interest only attaches to those deposits which individually or in close proxi- 

mity can sustain such a works. Assuming that in view o?  the heavy social and 

industrial investment associated with a steel works a life of 30 to 50 yea*« is 

required, this means a deposit of the order of 30 to 50 millions tons or the 

equivalent in adjacent deposits. This assumes that the deposit is high grad« 

which for practical purposes may be taken as containing over 50 per cent of 

iron. Lower grade deposits undergo per cent oan usually be benefioiated to 

raise their iron content but this is expensive and the naturally enriohed 

deposits will almost invariably provide the basis for a ste«l industry. In 

1/ Souroesi    The world market for iron or« EiC.E.  Steel Working Paper Aug.1966. 
The Iron Ore resources of Afrioa E.C.A. 1964. 
Raw materials in Afrioa for iron and steel manufacture E.C.A.I963 
Explanatory Hot«!     Coal Map of Africa E.C.A.-A.S.Q.A.  1966 

Situation Trends and Prospects of Electric Power Suunlv in 
Africa E/CN.H/Ep.2 
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moat cases these higher grade deposits occur as  pockets of enrichment in very 

much larger masses of lower grade iron bearing rock of perhaps 30  to 40 per 

cent iron content.    It  should 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  go the  considerable 

experse  of proving  the  reserves by numerous  borings.     In many  cases  therefore 

the  actual reserves may  be very much greater  than  those at  present  stated. 

In particular large new  deposits in      extension     of  the Gabon deposits have 

recently been found in  Congo (Brazzaville),   the  Sukulu deposits in Uganda 

are now estimated at about 45 millions  tons»  new deposits amounting  to between 

2G-Ö0 million  tons have  been estimated in  the    Eri tre»provino«  of Ethiopia and 

the  deposit?  in Mali have been  reassessed.    Most African countries  have  in  faot 

adequate  iron ore  resources to sustain an integrated iron and eteel  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 accessibility.    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  leas 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  Sinai   Peninsula.    Non-coking coal  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  coking 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.    Hydroelectrio  possibilities  in Africa are 

probably unparalleled and could be used for eleotric smelting especially 

in  the Central African and East African sub-regions« 
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The  absence  of  trained  labour and  management  i a  a difficulty  to be   overcome 

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  labeur and   to  obtain expatriate  management  for a   tine.     Where   the  finance 

for establishing a works  is  forthcoming  the   finance   for  training wil]   also be 

available  and  in  fact   one  procedure  is   to  treat   this  as  a  capital   cost  amounting 

to about  12  per cent-/   of  the  cost  of   the   plant.     Expatriate management  can also 

be  obtained  either   through equity  participation  or  on contract but   it   :,  also an 

extra cost  because   of   the  high  salaries  required.     It may   be estimated   that 

the  management and   technical  grades  involved amounting to  about   10  per  cent  of   the 

labour  force  would  account  for  one  third of  labour  co8tS   at normal   domestic 
differentials  but   to   one   half  if  recruited   from abroad, 

(d)    Trade 

With  the  exoettion  of South Africa which  supplies  about  three  quarters  of 

its  own  requirements,   the U.A.R.   supplying about  40  per cent and  more  recently 

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

their  supplies upon   foreign  imports local   production in   the East,   West  and 

Central  African regions   supplying less   th-m  s  per cent  of  the market. 

The   trade  is  still   largely  in hands  of   the   former colonial   powers,   who 

are  also however the   principal   steal  exporting countries  in general,   although 

their  share  has  fallen  rapidly  during  the  last   five  years   (Annex  4)j   Belgium 

Britain  and  France   accounting lor 45  per cent   of   the   total   in  1%0  compared 

with 72  per cent  in   1^0 while   Italy  increased   her  share   from 3  per cent   to 

15 per cent,   Jai«,   t rom 4  per cent  to  14 per cent,   Germany   foom 6   per cent   to 

9  per cent and  other  countries  in  total   from  is   per  cent  to 17  per cent 

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

Exports   in  1Q6S   WOT-A   sn  no*-  r-^r,*   v,-j „v, *•    ...   -,,-,,•,  ,    , ... -   -        --   - -   r-~   "•••>•   »-*&"vx   ..Hau   AU j;uu   uui excluding bouth 

Africa where   they  rose  nearly  five  fold  and  Libya nearly  four fold  the  increase 

was  only  5  per cent.     Excluding in addition Algeria and   the  Democratic  Republic 

of  the   Congo,   where   there  was  a  heavy  fall,   trade   increased  by about  one   third. 

While   the  current   re-distribution of  trade  among exporting  countries will 

probably contir.ue  the   realisation  of  the ECA projections  ,iven above  would 

reduce dependence on non-African sources  abo.t  ¿5  per cent  of the   total  market. 

This would leave non-African  trade at  about  ite  present  level but   the creation 

of multinational  plants   in each sub-region would  induce  a  considerable  intra- 
African trade. 

iTi ron and Steel and first stage of transformation    op.oit. 
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(e)     Costs,   prices  and efiioienoy 

Dividing costs  of production in the usual way into assembly costs,  being 

the  cost   of bringing  raw materials  to the  site,   and prooessing 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 depend on imported ore  and incur    therefore  transport charges of the 

order of  $  ^ per  ton  over and above   the normal  f.o.b.  prices  of  $  10 approximate!} 

Since moreover this  S10 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 half  the  price  at which it  is  available 

in Western Europe.     In general however iron and steel worke  in Afrioa will have 

to import  coke or coking ooal  although in  this  case   they should not be  at much 

disadvantage with regard to European works  since both are increasingly likely 

to import   from the U.S.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 b-    smaller  than the  average European 

works  and   so higher cost.    Dealing first with  econoœies of scale  a works  of 

400  thousand  tons  annual  capacity will  have  a   capital   cost per annual   ton about 

one   th.i V.1   higher   than   one  of  l-¿  million  tons  and one   of 200  thousand one  third 

hi5her  than one  of 4OO  thousand.     Other processing costa are  less  strongly 

affected e.g.  for labour corresponding figures  are  10 per cent and 25 per cent and 
for aatsrial i age  aoouw ¿ per cent ami xj per oent.     The inherent differences 

are first   that because   of transport and higher installation charges it costs 

from one quarter  to one   third more  per ¿>jinual   ton to erect a plant in a developing 

country while in audition there will usually be  housing and amenity    charges. 

The wage  factor has already  been referred  to,     Its  incidence  on costs however 

is determined by productivity and in this  regard a new Afrioan Steel works will 

be competing with average age European works which i* consequence  of rapid 

technological change will have only half the labour productivity of luv works. 



ì'nrr .M 

Productivity comparisons  are however very difficult to make  and  in Africa it 

has been generally assumed that productivity at a new works will be  about  the 

same as  at an  average  European works   in which case  apart from economies  of 

aoale an African  works should have an  advantage. 

In  total   the  various   projections   already  referred  to all   indicate a 

substantial  return,   on capital  in a New African works selling  at  imported 
prices.    Examples  are as  follows! 

Proposed^ Liberian steel works»     Capacity    350,000 tons  per annum.     Costs 

of production  of  bar and  rod including 10 per cent  return on capital  S 100 

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

Proposed^   East African integrated works  of 1,400 thousand  tons  capacity 
sections  and flat  products. 

Cost of production 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. 

(f )    Investments^ 

The investment necessary to provide by 198O 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  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 

oompleted a study  of integrated industrial  development,  capital   formation in 

iron and steel  required by I98O will lie between S 600 and $ 8OC 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 4I per cent of this  can be met  by domestic  savings,  5 per 

cent by grants in aid,  36 per cent by Government borrowing,  0 per cent by 

Iron and steel and first stage of transformation op.oit. 

Development of the Steel Industry in East and Central Africa op.oit. 

Industrial Development in West Afrioat     An integrated analysis E.C.A., 
April i960 op.oit. 
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foreign equity capital,   and 12 per cent by  private borrowing including suppliera 

credit*.    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 asearning a nominal     rate  of interest  on Government    borrow- 

ing and 6  per cent  on  private. 

The  iron and  steel   demande  are  small   in  relation  to  these   magnitudes   and 

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

In some  countries  moreover,   notably  in  Liberia,   reliance   on  external  finance  is 

hardly necessary. 

If  the   target   of   meeting  three  quarters  of domestic   requirements  is not 

satisfied by  creating a  few  large  scale   enterprises  and  instead  a  larger number 

of small  enterprisee   are  established  then   total  investment will   bt   considerably 

increased as  e.g.   twe   integrated plants   making  cold reduced  »Leet with an annual 

output  of 500  thousand   tons  will  coat   '¿C% more  than ono  of 1  million  tons   and 

five  of  200  thons'inn   tone 6U per cent  more.     Exceptions   to  this  are  small   plants 

based  on scrap melting or on  electric  reduction. 

There may well   be  a case  however within  the  order of priorities as  a whole 

for reducing  to ta i   investment  m iron  and  steel   production without affecting 

economies  of  soale  by  limiting the  field  tc be  covered e.g.   tc  sections  only. 

This would mean  in  the East,  West and   Central  African sub-regions  agreement on 

on«  plant only  but would  reduce  total  investment to little more   than one   third 

of  that contemplated above. 

(g,h)  Organizational  structure and Government action 

The difficulties  in  the way of  securing finance,  management and where 

necessary protection against competition  have  tended to make   large  scale   iton 

and steel  enterprises  ia Africa    State   enterprises. 

Examples  are   ÎSC0R in South Africa,   RISCO in  its  early   stages  in  Rhodesia 

and the existing  works  in Tunisia,  Algeria and  the U.A.R.     In  eome  cases  this 

has been national  policy and has included relatively small  scale  wfcrks as  in 

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

i'BoonoBic Cooperation in Afrioa E/CK.I4/UNCTAD II/4 December I967 



enterprises  in  South Africa private   enterprise   has  „..R encouraged.     There 

I8  "eVerthele8S  •"»  -  oountri«  devoted   to trlvat. e„t.r,ri..'a„ increase* 
tendency  towards  active   state  partlclyatlQn   •„   fche   . ^  ^   ^ 

for  reason«   of   Plannin¿  and ^^   of  ^.^     ^ ^   ^  ^     ~ J 

and  8t«l   works   projected  for African  stries   are  likelv    -hereit,re   to   be 

a- ther state   enterprise«   operating  wnere   nace.arv  und.r  .  a.ana^.nt 

contract  with  a   foreign  organisation  aa  at  present  in 

enterprises   i.e.   branches   of   tornan   steel   firme   -„-h 

interest» 

ina   or   n'ivate 

*   :,K tan ti-il   state 

The planeepr ejected are  in most  oases  multi-nation*!   ,;,at.s   re,-^,,, 

therefore  agreement  amo»€.   a number of  countries   as   to   ^   ^aUo,,   of   ,he 

plant  and   the   removal   of   restriction 
s   on   trade   in   the  products  concerned. 

*or   this  purpose   institutions**    have   been  or are   be,«* est,DLl3l,ea  lr   ,^0ft  X1 

the   for»  of  Council,   o,   Ministers   with   their  aPProP:,,te   .^u^iai  ^     ' 

trade  committees  at  .hioh   theae   problems   can be   diseased 

1/ 
Economic  Cooperation  in Af 

rioa  E/CN.14/VNSTAD  1I/4 December  I967 
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ANNEX  1 

Annual  consumption  of i ron and 8teel in Afrlcan finiintT,ia. 

North African sub-region    (I964) 

United Arab Republic 
Algeria 
Morocco 
Libya 
Tunisia 
Sudan 

West African  sub-region (196^) 

Nigeria 
Ghana 
Senegal 
Ivory Coast 
Sierra Leone 
Liberia 
Guinea 
Dahomey 
Mali 
Togo 
Upper Volta 
Mauritania 
Niger 
Gambia 

East African sub-region  (lg62) 

Rhode ei a/Zambi a/Mal aw i 
Ke^ya 
Madagascar 
Ethiopia 
Tanzania 
Mozambique 
Mauritius 
Uganda 
Rwanda 
Burundi 
Somalia 

Central African sub-region (I963-I964) 

Congo (Dem. Rep.) 
Cameroun 
Congo (Brazzaville) 
C.A.R. 
Chad 
Gabon 

Republic of South Afrioa (I964) 

Direct Indirect 
588.0 225.I 
173.7 135.1 
162.0 76.5 
139.2 111.7 
93.9 6b.9 
74.1 72.4 

288.6 156.4 
130.4 75.5 
45.5 13.3 
39.6 42.2 
26.6 n.o 
19.7 32.8 
15.0 9.1 
8.7 5.5 
7.8 6.4 
6.8 6.8 
5.1 6.1 
3.4 6.0 
2.9 4.4 
1.5 1.6 

217.0 I50.O 
118.0 32.9 
34.3 15.1 
32.3 22.1 
26.5 25.O 
21.9 35.5 
16.2 I4.O 
11.2 15.1 
7.7 6.9 
7.1 6.5 
3.6 2.9 

63 31 
30.6 31.2 
12.5 14.2 
3.1 6.6 
5.1 6.2 

10.6 1Ö.5 

'000  tons 

Total 

«13.1 
315.2 
24b.8 
234.9 
163.0 
148.1 

454.0 
210.9 
59.3 
82.3 
54.4 
35.5 
24.9 
14.3 
14.2 
13.7 
11.3 
9.4 
7.4 
3.1 

374.0 
156.2 

50.O 
55.0 
55.3 
59.1 
30.6 
26.5 
14.9 
13.8 
6.6 

94 
61.8 
26.7 
9.7 

11.3 
29.I 

24OO 750 3150 
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AJTHEX    II 

Consumption of Iron and Steel 
'000 tone 

lorth AfrioaS/ Weet Afrioa*/  Central Africa^ Eaat  Afric ¿s outhern Afrioa- 

1953 450 
1954 560 

1955 670 
1956 680 

1957 620 
1958 820 

1959 920 
I960 1,130 
1961 1,100 
1962 1,050 

1963 1,070 

1964-1965 1,230 

220 

23O 

25O 

250 

320 

310 

370 

360 

450 

500 

530 

590 

180 

190 

230 

230 

240 

150 

130 

90 

110 

110 

I40 

510 

170 

240 

350 

350 

370 

320 

29O 

380 

420 

430 

430 

510 

1,300 

1,390 

1,510 

1,550 

1,760 

1,650 

1,300 

1,620 

1,810 

1,770 

1,980 

2,400 

Average annual  consumption (190I-1963)  in  the »orth African  sub-region 

amounted to Just   oyer 1  -illlon  tons,  of  which  the U.A.R.   accounted for 

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

à/ Worth Africat 
Weat Africaa 

Central Africm 

East Africat 

Algeria, Libya, Morocco, Sudan, Tunisia and the U.A.R. 

Dahomey, Gambia, Qhana, Guinea, Ivory Coast, Liberia, 

Angola, Cameroon, Central African Republic Caed. 
C.nno-n   (ti-—  o -    v -» * n I* r* rtwr-i    "Ì   1   «  \  » ¿il« j   j (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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North Africa 

Algeria 

Nam« 

Morocco 

Tunisia 

Libya 

United Arab 
Republic 

Ouenza 

Djebilet 

Uixan 
Setolaaayâ/ 

Djeri sea 

Tamara 

Djebel Ank 

Sbatti ralley 

Aswan 

Baharya 

Hed Sea 

Reserves 

130 

765 

50 

32 

12 

30 

700 

20 

180 

80 

Pe 

54 

58 

62 

54 

52 

53 

48 

Composition    % 

SiO, 
c 

4 

5 

Location 
A120    S    p 

°'6  -04  .002    on raiw  19o 

ka»,   from coast. 
- 0.8 

1.2      C.l .01 

0.8    -    .02 

4 

8 

3.7 

5.8 

47       14 

50      io 

43 

No railway  500- 
7CO kme.   from 
coast. 

0" railway  25 
käs.   from 
Melilia. 

°n railway  200 
¡tas.   from Coast 

(Tunis). 

On  railway  neir 
ccast. 

»ear  raj]way. 

No  railway   6OO 
kos.  from  C0a8t< 

0.6-1.0 800k...   by   raiI 
to Helwan. 

300 kas   by  rail 
to Helwan. 

- 0.1 

- 1.0 

now estimated at only 25 •illion tons after 1970. 



East  and  South Name Réserves C 
Africa (min.   tons) Pe 

Sudan Sofia 12 60 

Abu Tu lu 36 61 

SomaliH 2 SO so 

Composition % Location 

Uganda 

Tanzania 

South Africa 

Kigezi 

Tororo 

BukuBu 

Liganga 

Manyoro 

SiO, 

30 

66 

Maniai over 30 

Gege 55 

Thabazimbi 

Postmasburg 

Large  deposit 
under 50$ Fe. 

100 

200 

65 

45 62 

20 (Ti02) 

10-20 

45 50 k\2o io 

Ti0213 

1.1 

30 

Zambia Nambala 250 57 

San je 30 57-65 

Shi inwy oka 17 69 
Pamba 42 55 

Rhodesia Buhwa 100 60 

Que  Que 30 60 

60 

Madagascar Beici sopa 10 60 

Moramanga 40 46 I.5-2. 

Mozambique Machedua 50 50 Ti02l8 

Swaziland Ngwenya 40 62 

2  2*2 

40 

54-58 

61 

. •     Near coast. 

..     100 km.   from 
railway. 

..     No  rail.   250 km. 
from coaat. 

120 km.   from 
railway. 

2.6    Near  rail. 

On projected 
rail extension 
from Maasia. 

On Lake Tangan- 
yika. 

120 km. from 
rail. 

50 km. from 
rail. 

Near rail. 

Near steel 
works. 

80 km. from 
rail. 

Close to rail- 
way . 

Close to rail- 
way. 

On river. 

Railway in 
course of con- 
struction. 

24O km. by rail 
to Pretoria. 
700 km. by rail 
to Johannesburg. 



North Africa: 

Principal Coal  Deposit: 

Name Reserves Composi ti on 

Morocco 

Algeria 

Jerada 

Bechar 

120 

30 

Anthrasite 4-5$ 
ash 5-6$ volatile. 

22-25$ volatale 
poor coKing. 

United Arab Republic 

Abadía 

Sinai 

over 
1,000 

40 

31-32% volatile 
poor coking. 

poor coking. 

East and South Africa: 

Wankie 820 Rhodesia 
13$ ash good coking 

Bechuanaland 

Sabi 

Morapule 

large 

300 

good coking, 

non-coking. 

Madagascar Sakoa 60 25$ volatile 17$ 
ash. 

Malawi Nkana 14 

Mozambique Moatize 100 

South Africa Transvaal proved 
34.000 

Part coking. 

Natal 1,000 Part coking. 

Orange Free 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 a.sh. 

West and Central Africa« 

Lu en a 5 Congo (D.R.) 30$ volatile 
15-50* ash. 

Lukuga over 50 30$ volatile 
15-50$ ash. 

Nigeria Knugu 

fizirao 

Orukpa 

Okaba 

Ogboyoga 

54 

46 

37 

73 
107 

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

•i  H   ti 

»  H   11 



Anr «x   V 

ANNEX V 

Export e of st eel to Afrj .can countries, 196") 

Belgium France German/ Italy Netherlands U.K. USA USSR Japan S.Afri oa Otheri 

Algeria 3 102 10 16 26 14  - 3 
Angola 17 13 4 - - 5 1 1 5 
Central African 

Customs Union 2 29 1 1 - 1 - - - .. 

Congo (D.R.) 26 2 6 1 - - 3 —  - 

East Africa 23 11 9 3 2 38 - 3 40 _ 1 

Ethiopia 3 1 1 (6) - 1 1 2 14 .. 1 
Ghana 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 7 2 16 _ 3 
Morocco 4 100 10 ( 2) - - - -  - 9 
Mozambique 10 3 12 - - 3 1 6 15 - 27 
Nigeria 34 32 40 (13) 8 50 32 5 35 8 
Rhodesia 2 1 1 1 - 17 - -  8 ) „ 

Zambia 1 - 2 - - 5 - - -1 96 
. 

Sudan 12 3 4 1 1 13 5 2  6 6 
Tunisia 

Other-*/ 

22 

45 

28 

169 

9 

22 

23 

(5) 2 8 

11 

6 

10  - 

2 15 

- 15 

4 
Ü.A.R. 4 34 21 9 - 23 13 32 32 91 
S. Africa 60 62 74 155 34 210 - - 243 6 

Total 302 618 278 462 

(174) 

51 466 87 89 437 96 196 

••'Mainly foraer French We«t Africa 

(     ) = !%/} 

Source: Statistics of World Trade in Steel.  E.C.E. 



Anruìx   Y 

Exports   nf nte el   to   Afrio- 

Belgiu» France  Germany Italy Netheri 
»nde U.K.     USA    Ubali J 

egeria 
í 
Angola 

antral  African 
Customs Union 

13 

531 

10 

4 

5 

^ongo (D.R.) 41 • • 2 

Saet Afrioa 4 12 10 
Ethiopia 6 .. 1 

»»han a 12 7 4 
Guinea 1 • • 1 
Liberia 4 • • 6 
Libya 

4 • • 7 
tforocoo 

• • 10 
Mozambique 11 • • 7 
Nigeria 28 • • 9 
ahodeeia )    5 

i 
3 3 

Zambia 
• • 

'iudan 

Tunisi» 

9 

1 

2 4 2 

• • 2 2 
wther 56 334 3 2 
i'.A.R. 6 19 34 19 
P» Africa 30 9 5 

Total 231 928    . 119 55 

»Pan S.Africa  Oth 

1 

1 

2 

3 

1 

1 

1 

10 

22 

44 

18 

6 

35 

58 

28 

10 

25 

13 

81 

325 

1 

2 

1 

4 

3 

1 

7 

38 

64 

1 

1 

4 

21 

3 

4 

28 

6 

3 

25 

5 

13 

19 

85 

45     77 112 

1 

6 

1 

1 

42 

e 

70 



• 




