
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/




1.0. :18 25 

.. · 11111~~ 

I 
I. I ' 11111

2 ~ 

==== 11111
1
·
3 

111111.
25 

111111.
4 

111111.
6 

'/ ' 



.. 

unrrED llATIOBS IllDUS'l'RIAL 
DEVELOFMEllT ORG.AlfIZATIOlf 

PICTURE FOR 1985 OF THE WORLD 
-

IRON ABD STEEL DIDUSTRY* • 

(Contribution to the preparation 
or 1990 scenarioe) 

Distr. 
LI!aTED 

UIIDO/ICIS.161 
10 June 1980 

ERGLibH 
Original: FREKCH 

·-

000236 

• This study bu been reproduced without formal editing. 

Bo 4o877 

r 
' 



- i -

The International Centre for Industrial Studies is sincerely 

srateful. to Mr. Pierre Judet of the Institute of Economic Research and -----Develo!Elent Planning of the University of Social Sciences of Grenoble 

for his contribution to :his study. 



1 
-~ 

- ii -

TABLE OF coznrnTS 

:r:TTRODUCTiorr 

l. A PI~ FOR 1985 OF THE IRON A...17D STEEL r.IDUSTHY 

1.1 Prospects for 1985 
1.2 Production capacities by !!18.jor groups of countries 

2. SOME PROB~ RAISED SY TH! CONSTRUCTION OF A GLOBAL ?!CTUR"C' (1985) 

- ?roblems of infor.:iation 
- Problems. of envirom:ient and choice of external variables 
- Problems of the steel intensity curve 
- Problems of specific consumption 
- Quantitative proble:ts: evaluation in te!'!1s of crude steel 

3.1 Some features of the iron and stegl industrJ in the developir.g 
countries (picture for 1985) 

3.2 The impact of the de .. reloping countries on ·.rorld steel de!':and 
3.3 Causes of the imbalance 
3.4 Causes of the cancellations and delays 

Cost and financing 
Problems connected nth technical expertise 

4 • THE TITTEmTAL DYNAMISM OF THE IRON A!ID STEEL INDUSTRY: '!'RE EVOLUTIO~I 
OF A NUMBER OF KEY VARIABLES 

4.1 Develop!1ent of the iron and steel industry and the availability 
of natural resou..·ces 

4.2 Lower raw material co~ts linked to lower transport costs 
4.3 Natural resources and technical expertise: The energy constraint 
1i.4 T~chnical experi;ise and the availability of an experienced and 

cohesive manpower pool 

5. THE TECHNICAL AND ECONOMIC DEVELOPMENT OF THE rnmr A!TD ST:::"L TIIDUSTRY: 
MARKERS FOR THE ~980s 

5.1 Stabilization, b~~ with intensification, of technical progress 
5. 2 "Quali ty--oriented" steelmaJting 
5. 3 ''Giant ism" and economies of scale 

6. DEVELOPMDT OF TlIE IRON A.® STE!L VIDUSTRY IN DEVELOPI~G COmrrRIES : 
A THREAT OR A PROMISE? 

6.1 HistoricP..l developnent and "place in the sun'' 
6.2 The 1980s: overtures towards co-operation? 

7. CONCLUSIONS. THE PICTURE FOR 1985: TUE QUESTIONS ASKED 



INTROOOCTION 

The general economic context for the vorld iron and steel industry is 

marked by the- ft1lloving: 

- Uncertainty and tensions. In the autumn of 1974, the vorld iron and 

steel industry entered a. period of crisis. There vas "- sharp drop in production 

in 1975, and hopes for a recovery vere disappointed in 1976. In 1978, for 

the first time, vorld cru<!= :'t<:el production equalled anG. exceeded the 197'1 

level. The figi.u-es for 1979 shov progress by comparison vi th 1978, but the 

figures for the first quarter of 198o a.gain indicate a slight decline by 

comparison vith 1979. l/ The experts participating in the recent symposium 

- Acute su.~oicion of all forecast:;. While it is t·rue that medium-term 

or long-term forecasts have not completely disappeared - far from it - it is 

alsc significant that many specialis-l:s have become allergii: to forecasts. 

Somt? even go so far as to say that forecasts have become ''futile", that they 

are more an exercise in futurolcgy than in science and that they rney even be 

dangerous, i.?l that they encourage the adoption of policies of passivity .1' 
This in fact means that a certain type of fcrecast hl:iS ceased to be operational 

and that other forecasting methods Dl.Uf:t be perfected. This task has been 

undertak ... n by a number of institutions in differeut parts of the vorla, including 

the International Iron and Steel Institute (IISI), which, in its study of the 

causes of recession, attempts to make a systematic analysis of the new ::-elation­

ships groving up betve~ iron and steel making and the various components of 

the world economy. UNIOO's effort has a. place in this attempt, ai"ling as it 

does at leaving behind the time of "sight navigation" and helping to build 

the future. 

li Metal Bulletin, 25 April 1980, -0. 9 ,er cent for the 9roduction of 
countries belonging to IISI. 

2,' OFCD Symposium on the Steel Industr'/ in the 1980s, Paris, 27 and 
28 February 198c. 

J/ Cf. statemer.ts at the Amsterdam conference (Metal Society, May 1979) 
t-y Mr. Bt!la Gold, Mr. Ditzel aud others. 

l 
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- Contradictory reactions vhich emerged, inter alia, at the OECD 

Symposium. While American companies vere launching an aggressive anti­

dumping operation against many European companies , a number of speakers 

maintained with notable force that co-ordination at the vorld level had 

never been so necessar.r, to guarantee the future of the iron and steel 

industry and, in addition, that this co-ordination s.hould take into account 

the growing role of Govermr~ts in con<J.ucting the a:ffairs of the iron and 

steel industry }J While, furthermore, some still suggested that it vas 

desirable to retard the growth of the iron and steel industries in the 

Third World, :-ther experts advanced a different assessment of the place and 

role of the developing countries in the development of the iron ar.d steel 

iniust:-J. Accord.i:ig -:o :::. ?!.o!"koski, :::i3 iss'Ue o~e!! e•rokes a :'ear !"es~onse 

on the part of developed countries. ~l.uch of the fear has been generated by 

the Marcil 1975 Lima Declaration. In fact, the developing countries as a 

group pose little threat to the steel bdustri~s of Europe, the United States, 

Japan and the rest of the developed vorld over the next decade)/ The 

cancellation during 1975 and l.976 of most major export-oriented projects 

has helped to put the situation on a sounder footing. In this connexion, 

all these major projects, vhile located, it is true, in several developing 

countries, had been launched at the initiative of major Japanese, American 

or European companies, the developing countries themselves being much more 

concerned, as we shall see later on, vi th achieving sel:f'-suf!'iciency than 

vith winning foreign markets. 

In a c~ntinuing atmosphere of uncertainty, vhere tens:.ons sometimes 

suddenly increase, it does all the same appear that a screening process is 

taking place, leading to fresh analyses of factors and a better '!Valuation 

of the role of the actors. 

!J In this connexion, see the papers by Mr. Peco, Mr. Florkoski Jr., 
Mr. Wolff, etc. 

'lf Edward S. Florkoski Jr., Policy Resnonses for the World Steel 
Industq i.a the 198os, OECD Symposium on the Steel Industry in the 1980s, 
Paris 27 and 28 February 1978. 
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'rnis is, incidentally, a relati vel.y favourable rtmosphere t';;,-:" under­

taking, in accordance vith the conclu:ii.:ms of the meeting of the W'orking 

Group on Scenarios for 1990 (Algiers, 3-5 December 1979) , a consideration 

of the situation of the vorld iron and steel industry for 1985, and pre­

paring a "pi-:ture for 1985". 

This picture, vhich vill be sketched belov, ?nay shov some imbal.ance 

betveen the "supply" and 11 demand11 factors. 

'W"nile ascertaining the situation with regard to supply for 1985 is a 

simple problem of factual. information vhf.ch should, in principle, be c;_uickly 

solved, evaluation of demand poses more complex problems involving many 

question marks vhich it rill probably be di~ficult to re!!!.ove. 

novever, it :nust be borne in mind that the objective cf this paper is 

less to put forvard a body of eJrti-emely precise figures for 1985 thar. to 

pin-point the most i:nportant problems involved in the development of the 

iron and steel industry and to elucidate the 12in components of this indust?"J, 

vith special reference to the developing countries concerned vith achievement 

of the Lima objectives. 

Focusing the analysis on the year 1985 does not mean confining it to 

a horizon vilich might be too close. On the contrary, it means taking an 

essen"tial. step towards t.he establishment of a firm foundation for projections, 

a.lloving for the construction of a.lternati ves for a more distant horizon, 

i.e. the scenarios for 1990-1992. 

The conclusions of th.is paper vill therefore deliberately ::-efer to the 

period beyond 1985 in list:.i.ng questions about the future of the iron and 

steel industry - questions to vbich different ansvers may subsequentl:r be given 

in the context of a.lternati ve scenarios. 

L A PICTURE FOR 1985 OF THE IRON .A."lD STEEL INDUSTPY 

This heading does not precisely refiect the objective of the paper, 

vhich is less to propose a meticule;·tS snd polished picture of the iron and 

steel indu:strJ for 1985 than to throw light on some of its main colJlt)on~nts 

and trends in their interrelationships. 
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1.1 Pros~ects for 1985 

ThP.re is cnly toe !!ruch choice here, since ove:.· the past six years, 

a host of pictures for 1985 have been pMposed for the iron and steel 

industry by a large number of institutes or experts. 'l'he p.;_ctures proposed 

in 1976 in mst cases forecast shortages beginning in the early 1980s. 

Some of these forecasts came from: 

- The Japanese iron and steel industry: a deficit of more 
than SO million tonnes; 6/ 

- The Bank of America: deficit during the 1980s; y 
- W. F. Hogan: The iron and steel making capacities of the 

'lestern countries inadequate to guarantee economic develop­
~ent in the i9eos; §./ 
'f "f ,_ 'j" ) .-.. ~·.oses \ ruerto .. :ico : shortages in ~he Uni~ed States 
after 1980; 91 

- '!'he Cansteel Co~oration: a deficii. of at least 100 IIri ~ion 
tonnes in the early 1980s; 10/ 

- M. Benanti: available capacity as of the end of 1977 saturated 
by 1980. ll/ 

The fresh recession in the iron and steel industry in 1977, on the 

other hand, inspired ruore pessimistic forecasts, coming for example from: 

- The American Iron and Steel Institute ( AISI); !'orecasting 
a situation of capacity in exces~ of supply up to 1985; 12/ 

- The British Independent Steel Producers Association (BISPA), 
seeing no notable sign of growth in demand before t.he middle 
of the decade. 13/ 

§..! In Actualities Industrielles Lorra...:nes, June 1976, 1"lage IV. 

Y Metal Bulletin, 13 July 1976. 

§.! In ~, ll October 1976. 

2.f Metal Bulletin, 26 October 1976. 

10/ 

11/ 

12/ 

13/ 

Metal. 

Metal. 

Metal. 

Mete: 

Bulletin, 

Bulletin, 

Bulletia, 

Bulletin, 

22 February 1977. 

11 October 1977. 

30 June 1979. 

15 December 1978. 
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In 1978-1979, forecasts tended to focus on the 1985 horizon and to 

circumscribe the objective, a~ least from the point of viev of demand. 

World demand in 1985 sho·ll.d amount to: 

- 896 million tonnes, according to WARI'ON (October 1977) 
(tonnes of crude steel); 

- 919 million tonnes, according to All.AX (March 1978) ; 

- 1,015 million tonn~s, according to the :.c:ETAL SOCIETY 
(!·fay 1978 ) ; 

- 890 million tonnes, according to CITIB.ArlK (June 1978); 

- 920 million tonnes, according to CLEVELAND CLIFFS (July 1978); 

- 970 million tonnes, according to SRI (April 1979); 

- 880-920 :ci.liion tonnes, according to~- F. RCGft.N (1979); 

- 534 ci.ai.on "tonnes, according ~o ::r-::::::1 ( :;ove~oe!" l97S i . .=::....' 

The :nest recent "pictures", then, tend to take into account the ~ac-t 

that the depression is lasting. In any event, they tend to diverge sharply 

from the optimis~.;ic forecasts ( vhich vere still the r..tle ln 1976), according 

to vhich vorld consumption in 1985 vould amount to some-.;here bet"Jeen 1,000 

and 1,100 million tonnes • resulting a.l.I!!ost certainly in ::;b.ortages, in viev 

of the delay in the establishment of nev production capacities. 

At th.e beginning of 1980, there are tvo opt'osing schools of thought 

vhich propose tvo contradictory pictures of the situation of the iron and 

steel industry in 1985 and in the first half of the 1980s. 

According to the first school of thought, the veak over-ill growth 

in demand vill not be adequate to saturate available cf..pacitit-s. Theret"ore, 

nc:i shortages a.re to be expected in the first half of the decade. 

According to the second school of tho~t, available capacities a.re 

graving at an inadequate rate. They vill be quickly saturated, and there 

vill be shortages beginning in the first half of the 1980s. 

1:}:j Metal Bulletin, 18 May 1979, and Usine Nouvelle, T February ~980. 
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In fact, it does seem that the majority of specialists tend to be.!.ong 

to the first school of thought. The Secretary-General of IISI ma.de 

reference to this in saying at i.:ie Sydney conference that ~- vorld steel 

shortage could .::ome about in 1985 only as the result of stet•.dy grovth in 

steel demand at an average annual rate of 5 per cent, 151 and that vas 

virtua.lly out of the question. This position was ridely echoed at the 

OECD Symposium, in particular by Mr. Kono of Nippon Steel C;,rporation, 

vho does not agree rith "the viev that the world steel supply capacity on 

a global basis rill be such that a steel shortage can be expected in the 

period 1981-1982". Also, he thinks "that 5 per cent is an unrealistic'll.ly' 

high rate of demand grovth for this period /l98C-1985/." He therefore 

"::elie•res ''that ·;orl.:i steel s :.;:i;i:::2.y capaci t:.· ·;i.2.l st. zy ·,;el: :?..~eaC. c :~ -ie:-:a!l d. 

end that there is little possibility of a steel shortage before 1985". le/ 

Predictions of probable shortages in the first years of the 1980s 

and, in any event, by 1985, appear to col!lf! primarily from American iron 

and steel industry circles, ranging from the statement of ~-tr. Stinson, vho 

considered that taking into account trends in supply and demand, ·there is 

a great probability that a vorld steel shortage may appear in 1985 and 

subsequently develop~ 171 to the Orange Book of American iron and steel, 

according to vhich shortages may emerge early in ~he 1980s. lB/ 

15/ IISI 1979, Report of proceedings, Thirteenth Annual Conference, 
Sydney, 15-17 October 1979, p. 30. In 1979, the real capacity of the 
Western vo1·ld was 675 million metric tonnes, vhile production amounted to 
around 490 million tonnes. 

16/ Already mentioned. Cf. T. Kono, Outlook for world steel industry 
up tol985 j demand, trade and suppJ.y capacity. 

17 / President of the National Steel Corporation, statement before 
the annual conference of AISI, Nev Orleans, February 1979. 

18/ Steel at the Crossroads: The American Steel Industry in the 1980s 
AISI, p. 30. 
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Hovever, it is not surprising that the prospect of shortages by 1985 

is suggested by .~rican experts, since this in fact reflects the real 

situation in the United States, vhere production capacities are currently 

inadequate to meet the requirements of the domestic market and vhere there 

is a danger that this imbalance vill vorsen by 1985, since decisions have 

not as yet been taken on the execution of any major projects. 191 The 

Orange 3ook strongly emphasizes the dangers of shortage. However, some 

observers are not so pessimistic concerning the future of .American i::-on and 

steel making. Mr. T. Kono, for example, th:..nks that "there are several 

vays to overco:me this potential shortage... The United States has recently 

increased its electric furnace capacity ... and it may add further capacity 

possibilities for expanding the act.ual steel supply capacity, such as 

improving coke and fuel ratios in blast furnace operations and increasing 

the continuous casting r_tio. Therefore I feel there is· little likelihood 

of any steel shortage in th~ United States before 1985''. 201 

'!'bus, ve see that the many pictures for 1985 have graduall.y converged, 

and that - vith the notable exception o·~ the American iron and steel industry -

the prospect of shortage has h_en discarded in favour of tbat of a global 

balance. In this connexion, it vill be seen that this prospective view 

rests on the implicit hypothesis that the group of cctmtries vith centrally 

planned economies ·.rill continue to be largely self-sufficient. It can also 

already be seen that a global balEnce may conceal many partial imbalances 

· r ·f· i · f d · 211 in terms o spec1 ic supp y in respect o pro ucts or regions.~ 

We shall revert to the problems of balance betveen supply and demand 

after having examined the production capacity situation in 1985 on the basis 

of available information. 

l:2f The Conneaut project of United States Steel has not yet gone 
beyond the study stage. 

20/ Op. cit., p. 12. 

21/ In particular, it is a known fact that the develo9ing countries 
are in a permanent state of shortage vi.th respect to iron and steel. 
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1.2 Production canacities by major groups of countries 

The industrialized countri~ 

. The Eurot>een Economic Community 

The growth in iron and steel production capacities of the CoJ1DJ1unity 

of the Nine continued on its impetus af'ter 1974, until 1977, vhen restructuring 

vas annollllced anJ. then undertaken. Betveen 1974 and 1979, vhile Co!llJIIlIIli T.Y 

production declined by 19 per cent, production capacities increased by 

13 per cent. 

Prod11ction ca.Dacities 
( · p . ::u ..... .:ans 22/ cf "';crn1es )-

19~4 1977 1979 

Crude steel 11a·.9 200.1 203.5 79/74: + 13% 

Fls.t products 63.0 70.4 72.0 79/74: + 14.2% 

Coils 56. 3 67.1 68.7 79/74: + 22% 

During this period, the share accounted for by continuous casting 

increased from 12 per cent to 29 per cent. 

In coming years , crude steel production capacity is expected to increase 

slightly, to arol.llld 206 million tonnes in 1983, vhich would probably meS!l 

a little more than 206 million tonnes in 1985. Production capacity in respect 

of coils, on the other hand, rill continue to increase appreciably (around 

15 per cent between 1979 and 1983 and ho per cent between 1974 and 1983) , 

while the share accounted for by conti:1uom.: casting rill grov to a.round 

50 per cent in 1985 (from 12 per cent to 50 per cent in 11 years), making 

possible a real increase in production capacity in respect of rolled pro,;ucts. 

22/ CollDJlission of the Eurooean Communities, official figures for the 
iron and steel industry of the C~unity, 1980. Annex 6. 
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. The Unit~d States 

In 1978, the United States had ~ crude steel production capacity of 

around 160 million tonnes, 231 with the share accounted for by continuous 

casting being approximately 14 per cent. The Orange Book envis~s an 

increase, of 10 million tonnes in crude steel production capacity (optimistic 

scenario 1988), accompanied by an improvement in yields, in particular as 

a result of the development of continuous casting ( 44 per cent in 1988). 

Assuming that the possibilities for develoyn:ent of Ar".erican iron and steel 

making capacities are doubtless underestimated (cf. above) , we shall estimate 

American iron and steel maldng capacity in 1985 at around 170 million tonnes. 

with a share of aro-...md 40 p~r cent -:_..:ounted for by continuous casting. 

- ...., _2::.1 
• u a_ai:. 

The crude steel production capacities of the Japanese iron and steel 

industrJ a.mounted in 1977 to ___ igb.tly less than 168 million tonnes. However, 

the facili tie::; concerned ve!"e, of course, extremely mode:-1, including. oxygen 

steel making units (a little more than 75 per cent) and electric furnace 

steel making units. I'he share accounted for by continuous casting nad 

exceeded 50 per cent in 1979 (52.6 per cent), enabling the Japanese iron and 

steel industrJ to produce more rolled products in that year then in 1973 

(+ 76,000 tonnes) from a much smaller amount of crude steel (89 ner cent 

yield). Japanese experts consider that Japanese crude steel production 

capacity will remain stable, while real yield will steadily increase. 

In 1985, p~oduction capacity will be between 168 million and 170 million 

tonnes, vith continuous casting accounting for 65 to 70 per cent . 

. The other OECD countries (plus South Africa) 

This group includes the folloving: 

- Countries whose iron and steel industr.ies are based en 
plentiful iron, coking coal and hydrocarbon resources, 
e.g. Canada, Austral:'° 1 and SC'1 1th Africa; 

23/ Orange Book, ~c~. Capacity varies depepding on the estimate 
( IISI methodology, ·~a.rcus, :fogan) from 155 ·million tonnes to 168 million tonnes. 
This poses a real proclem concerning measurement of production capacity. 

24/ K. SAnbonp;i and K. Komada., ChanQ.'es in iron imd steel .~inQ', 
Amsterdam conference, September 1979; and Revue de la ~etallurgie, April 1980. 
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- Countries whose iron and steel industries are being 
restructured and oriented towards high-quaJ.ity products, 
e.g. Sweden and Austria; 

- Countries whose iron and steel industries are passing 
through or entering phases of rapid development, 
e.g. Spain, Greece and Finland (share accounted for by 
continuous casting: 8o per cent in 1979) : 

- Small countries vhere iron and steel production will 
probably remain limi'.,ed, e.g. Neu Zealand, Switzerland, 
Nor.r!cy' and Portugal. 

It is esti::i.ated that the crude steel production capacities of this 
25/ 

group will amount in 1985 to around 87-90 million tonnes.-

. Countries with centrally nlanned economies 

The C!"Ude steel production of the~e countries (excludin~ China, 

the Democratic People's Republic of Korea., Viet Nam and Cuba) amounted to 

210 million tonnes in 1979,261 vhich might i~~icate a ~rude steel production 

capacit7 of around 240 million tonnes (rate of ope~ation of 85-90 per cent). 

If the rate of· grovth of these iron and steel iz:.di:.stries is estimated at 

between 3 and 3.5 per cent, their production capacity vould amount to between 

290 and 300 million tonnes in 1985. 

'§_/ Canada 20 million tonnes 
Australia 12 " " 

G:;-eece 3 million tonnes 
Finland 3.5 II " 

South Mrica 12 II II Nev Zealand 1 " " 
Sweden 7-8 " " Switzerland 1 " " 
Austria 6 II " Norway 1 " II 

Spain 20-21 " II Portugal l 
,, ,, 

Business Week, 14 Apri: 198o; Spanish Union of Iron and Steel Enterprises 
and Entities ( UNES!D), February 1980; Revue de la Metallv..::-gie, 
August - September 1979; Telex Mediterranee, 3 July l.979; Metal Bulletin, 
various issues; etc. 

~ Metal Bulletin Month.ly, March 198'J. The share accounted for by 
continuous casting is small in this ~oup ~f countries. 
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Cruce steel produ~~ion capacities available in 1985 in the industrialized 

countries v.,uld, then, amount to approximately the folloving: 

EE,~ 206 million tonnes 

USA 170 II II 

Japan 170 II " 
Other OECD countries 87 

., II 

Countries vith centrally 290 " " 
planned economies 

Total (rounded off) 920-930 f( " 

These i::apacities vill have to b~ evaluated, taking into account the 

rapid development of continuous casti!:.'1'. gnd its ccnsei:::_ue~ces b~r ·,;1zy c~ 

appreciable improvement of the yield of crude steel in ter:ns of finished 

products. 

. The developing countries 

On the basis ot information available, listed in detail in an annex, 

cr.ide steel production capacities available in the developing countries i:l 

1985 can be estimated as follovs: 

China, the Democratic People's Republic of Korea 
and other Asian countries vith central.ly planned 
economies 

Produ~tion capacity for 1985: 52 million tonnes of crude steel, 

including China: 45 million tonnes ,W and the Democratic People's Republic 

of Korea: 6. 5 million tonnes . 

. Asian countries 

The crude s·~eel production capacity vhich vill be available in this 

region in 1985 is estimated at around 50 million ;onnes, distributed as 

t'ollovs: 281 

£1./ Metal Bulletin, 4 July 1973 and 14 March 1980, etc. 

28/ Metal Bulletin ar..d the South East Asia Iron and Steel Institute (SEAS I), 
"Steelin South East Asia". 
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Iran 5.0-6.0 million tonnes 

Pakistan 1.5 " " 

India 20.0 II II 

Burma/Bangladesh 0.5 
., ., 

ASEAN countries 5.0-6.0 II " 

Republic of Korea 11'~ • 0 II II 

Latin American countries 

The crude steel production capacity vhich will be available in this 

region in 1985 is estimated at a.round 58 million tonnes, distributed as 

follows }!ZJ 

':'rinidad, Cuba and , - =i~:.~n <;c~es 

Central ~erica 

Bolivia 0.1 II " 

Paragu!!Y' 0.1 " " 
Urugus;y O.l " " 

Ecuador o.45 " II 

Colombia 1.0 
., " 

Peru 1.0 II II 

Chile 1.5 " " 

Mexico 13.0 " " 
Venezuela 7.0 II " 

Brazil 25.0 " II 

Argentina 7.0 II " 

• Arab and Mediterranean countries 

The crude steel productiai capacity which vill be available in this 

region in 1985 is estimated at around 22-23 million tonnes, distributed as 

follows: 301 

29/ Metal Bulletin and the reviev of the Latin American Iron and Steel 
Institute ( ILAFA}. 

'lQ/ Metal Bulletin, L' acier arabe, M&ghreb Develonment, etc. 
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Algeria 2.0-3.0 million tonnes 

Tunisia 0.230 " " 
Libya LO " " 
Egypt 2.5 " " 
Syria 0.3 II " 
Lebanon 0.3 " II 

Jordan 0.4 " " 

Iraq L250 " 
,. 

Qatar 0.400 II " 
Saudi Arabia and LO " " 
the Gulf' 

Y'.lgoslavia 7.5 " " 

Turkey 7.0 
., " 

. A!'rican comtries 

The crude steel producticm capacity in this regiai in 1985 is estimated 

at around 5 million tonnes, distributed as follows: 3l/ 

Zimbabve LO million tames 

Migeria 3.0 " " 

Zambia 0.2 " " 

Kenya o.4 " ., 

Ghana 0.2 " " 
Others 0.2-0.4 " " 

The crude steel production capacities vhich vill be available in 

1985 in the developing comtries vould therefore amount to a total of: 

China + Democratic People's P.epublic 
01" Korea + Asian countries vith 
centrally planned economies 

Other Asian countries 

Latin American comtries 

Arab and Mediterranean countries 

African countries 

Total 

52. 0 million tonnes 

50.0 " " 
58.0 " " 
22.0 

,, 
" 

5.0 " " 

187.0 " " 

l!J Metal Bulletin, Indwstrie ~ ':'rave.ux d'Outre Mer, Afrique Industrie, etc. 
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itistribute:d as follows : 

Countries vith centrally 
planned economies 

Other countries 

52.0 million tonnes 

135.0 " " 

Total crucie steel _production capacity avai.1able in the vorld in 1985 

vould the~t·ore amount to: 

Indus~rial~zed countries 

Developing countries 

In other vords 

Rounded off to l,100 :Dillion tonnes. 

920-930 mil.lion tonnes 

187 " " 

" " 

These ~~rious eler.ents r.elp to b~ing t~e pict"..lre o~ the world i~~n ~~ 

steel industry for 1985 into focus, as follovs : 

(a) I~ is confirmed that there is virtually no danger of production 

capacities being saturated by demand during the early years of the 198os, 

and that a vorld-vide balance rill therefor"! be echieved betveen a den:and 

estimate~ a.t some 900 mi.11ion tonnes 321 and a production capacity estimated 

at 1,100 million tonnes. 

(b) It must be pointed out in this connexion: 

- That actual production capacity rill be relatively 
greater in 1985 oving to higher yields resulting from 
the devl!lopment of continuous casting ( &nd also other 
imp .. 'Ovements ) ; 

- That available capacities (in Japan, Europe and the 
United States) for the construction of nE.:v ~·acilities · 
are such that they may enable the grovth rate of iron 
and steel capacities to be considerably acceler~ted; 

(c) This vorld-vide balance does not of course rule out the possibi.lity 

ot localized imbalances and shortages vhich might emerge during the first 

7ears or the 1980s : 

- Shortages or scrap, coke and certain categories or products; 

- Regional imbalances, in particular in the developing countries, 
vhich vill b~ closely analysed after more ~neral com~ents on 
the construction of the picture f~r 1985 have been madt. 

32/ Cf. for example, the calculations made by T. Kono, on. cit. 
Apparent steel cons·J.MPtion ~ould increase ~rorn 729 million tonnes in 1978 to 
900 million tonnes in 1985, vith an average annual ~rovth rate estimated at 
3.1 per cent ~or the vorld; 2.4 pe~ cent ror the Westeni industrialized 
countries; 2.9 per cent for the industrifllized countries vith centrally ple.nned 
economies; and 5.8 pe~ cent ror the developing countries. 
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2. SOME PROB!DfS RAISED BY THE CONSTRUCTION OF A GLOBAL PICTURE (1985) 

The picture tor 1985 thus obtained is still fuzzy. ln the current 

situation, it vould appear difficult to achieve a more satisfactory clarity, 

because many problems remain unsolved. It is important that these problems 

should be stated. 

- Problems or- information: Any attempt to construct a pic~ure tor 1985 

(and al.l the more for 1990) encounters the difficulty of obtaining a large 

number· or reliable and detailed items of information. There is a. problem 

ot availability, cont,a.nt and exactitude or the int'ormation. These 

difficulties relate not only to the forecasting of demand but also to 

projects - their size, technical and financial structure, development, etc. 

The difficulties also arise out of the unce~ainty concerning some categories, 

in particular that or "production capacity". ~ t~e sense that there is"" 

tendency to drav a distinction between "nominal capacity" or "theoretical 

capacity" and "effective capacity", reflecting maximum annual production of 

crude steel actually available. 331 

- Problems of enviromllent and choice ot external variables. The 

uncertainty in the developnent of the vorld iron and steel industry is one 

reflection of the uncertainty concerning the future o'! the vorld· econairy. 

Iron and steel experts are looking tor stable frames of reference tor the 

growth rates of the main components of the world er.onamy during the 1980s. 

The points of reference usual.ly referred to are the global one! provided 

by the World Bank {1980-1990) and by the "Intertutures" scenarios {1980-2000). 

T. Kono, tor example, forecasts an average annual grovth rate cf 4 per cent 

tor the vorld econairy in the period tram 1980 to 1985. The paper submitted 

to the OECD Symposium by S. Ostry shovs that this rate lies betveen the lov 

rates and the moderate rates assumed by the OECD Intertutures and the 

World Baik projections. It is lover than the grovth rate of 5.4 per cent 

vbich the vorld enjoyed before the oil crisis {1960-1973), but higher than 

'J]j X:. Suzuki and Tudor Miles, The growth ot steel-making /!&pa.city 
in the 1980s, OECD Symposium, Februn.ry 1980. 
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that of 3. 3 per cent record~ after this crisis ( 1973-1978). In conclusion, 

it 3eems very probable that, during the first hal.t' o.t' the 1980s, the vorld 

economy vill continue to find itsel.t' in an adjustment phase. Other 

projections by the Wharton School propose an aver&ge annual grovth rate 

o.t' 4.5 per cent for the vorld econany in the period :frail 1980 to l985.Xi../ 

This is a 7ery .hypothetical rate in the sellSe that achieveme::it of it 

depends ou many conditions. 

I.t' there vere a fll'm frame of reference for understanding the world 

economy in the 1980s, this vou1d not prejudge the choice o.t' econaric 

magnitudes (external variables) to be given preference vith a viev to 

forecasting the developnent of the iron and steel. indus"try (as concerns 

the relationship betveen the developaent of the Gross National Product 

and the cevelopaent ot steel consumption. Henceforth, it vill probably 

be necessary to make use of a set of more subtle relationships, since 

it appears that there is a special relationship betv~en st~el consumption, 

on the one hand, and investment, on the other. Mr. Signora, for example, 

indicates that "it has been demonstrated in France that, tor the year 1974, 

the share ot final steel consumption vhich can be correlated to expenditure 

in respect of final. steel consumption vas around 16 per cent, vhile 84 per 

cent ot that consumption could be correlated to investment expenditU!"es". 361 

Hovever, during this same year, expenditure in respect of consumption and 

investment accour~ed for 75.6 per cent and 24.4 per cent, respectively. 

This is an interesting contribution (to be fol.loved up) to the finalization 

ot a general method tor forecasting demand. The different groups (institutes) 

vhich are devoting their efforts to this task in the early stages rejected 

approaches vhich ver~ too comprehensive, instead turning to consideration 

ot the impact of more limited sectors which vere particularly "sensitive" 

vith regard to steel consumption, such as construction (including mining and 

railvay infrastructure), mechanical engineering (capital goods), motor vehicles, 

shipbuilding, etc. The special. interest attracted 'rrf expenditure in respect 

ot investment also leads to a study of the pattern of inves·tments and the 

shifts in this pattern. These shifts are not !'l:'edetermined, tor while it is 

12,I Dr. S. Ostry, The world econO!!lJ in the 1970s and 1980s, OECD Symposium. 

36/ A. Signora, "Causes structurelles de la baisse de la consamnation 
d'acier, 1974-1977", ~e de Metallurgie, November 1978. 
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possib1e tbat in cei-tain areas and over a given period of time more intensive 

investments (enera savings) may involve capi",&1 goods containing less steei,371 

it is &l.so probable that systematic use of nev energy technolcgies (nuclear 

power, synthetic tue1s and solar or geothema.l energy\ rill directly or 

indirectl.7 involve the use ot capital. goods vith a high steel content. 

can the rapid grovtb in the ca~.mption and production ot steel in 

Ca11ada be correla.ted vi th the acceleration in that country or energy-related 

iJn'estments? Manr phenomena are ambiguous and require close analysis. 

- One of the pro~lems is that of the steel intensity cu.rve. The method 

be.sed on use of a. steel intensity curve va.s successtul.ly established by IISI 

in 1972, vhen it prepared its projections tor 1985. A.tter the lull in the 

crisis, IISI found that this cethod va.s no longer able to provide satisfactory 

results and has a.bandoned it !or the time beizl.l. However, this curve none 

the less conti~aes to be used a.s & point of reference tor tol1oving a. 

particular movement in steel consumption, sta..-ting vith accelerated grovth, 

tolloved by a slowing, a levelling orr and possibly a decline in relative terms 

during a. post-industrial phase. 381 In this sit·.iation the que&tion is whether . . 
the United States, the EEC, Japan and also the.USSR and Czechoslovakia have 

not entered the post-industrial phase or the preceeding saturation phase. 

However, the answer to this question is also unclear, since there are those 

vbo think, on the contrary, that the cons\Dllption, a.tter a phase of 

stagnation may rally. In the United States, this rallying moTI!l!lent might 

be based on the reconstructior. ot the eno1'1"tru!ll . .\merican infrastructure, 

vbich is looked upon as increasingly necessary. The analysts of Chase 

Econometrics have been inspired by this belief, vbich has led them to proJe:t 

an average annual grovth rate o.r 5 per cent tor steel consumption in the 

1980s )2/ To vhat extent is the situation ot certain EEC countri~~ and Japan 

comparab1e tran this point ot Tiev to that ot the United States? In a.ny 

nent, the situation should be evaluated cautiously because countervailing . . 

tendencies are a.t vork in connexion, in particular, vith: 

'l1} Signora, loc. cit., p. 620. 

38/ P. Coidan and M. Cuenod, "Forecasting cement and steel needs in 
developing countries", Prospectives engineering, Gestion, Geneva. 

']!)_/ Metal bulletin, 18 March 1980 {Editoric~), Chase Econometrics Forecast 
tor 1990. . "Replacement is seen a.s representing an enormous lump or capital 
investmen~. This. sentiment is much stronger in the USA than outside.'' C!. also 
Donald B. Thompson in Industry Week, quoted in the Bulletin or the Arbed Company, 
13 and 14 .July 1978, ~los .. 132 ~d 133. 
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- The Problem o-r S"Decif'ic consumt>tio~. The various studies carried out 

on steel consumption per unit of manuf'acti...:ed product indicate that this 

speci.f'ic consumption has steadily declined: 

In Japan: tram 2,900 itg in lq66 to 1,950 kg in 1972 per bus; 

trom 900 kg in 1966 to 620 kg in 1970 per private automobile; 

In the Federal Republic of Germany, betve"!n 197'J and 1977: 

trom 412 kg to 370 kg of steel per 1,000 kg of electrical machinery, 

trom 873 kg to 668 kg of steel per 1,000 kg of shipbuilding output; 

trom 612 kg to 557 kg ot steel per 1,000 kg of rolling stock; 

from 883 kg to 783 kg ot steel per 1,000 kg of nuts, bolts and 
similar products, etc. 40/ 

The decline in specific consumption, accelerated ~Y the eff~ct of the 

energy constraint, results in the f'ollovi~: 

- Substitution for steel of cheape~ or, above e.11, lighter materials. 

- The quality shift taking place in iron and steel production itself. 

Ordinary steels are gradually giving way to high-quality steels such as 

high-resistance carbon steel and heavily or, more frequently, lightly alloyed 

steels. By COlllparison vith 1979 (index 100), consumtition or all steels by the 

EEC bad reached an index number of 90 in 1978, vhile consumption or high-grade 

and special steels bad attained an index number of 97.8 in 1978. The trend 

is even more clear-cut in Japan, vhere consumption or high-grade and special 

steels (October ·. December 1973 • 100) bad reached an index number of 122. 9, 

as compared vith an index number ot 84.8 tor ordinary steels at th£ end or 

1978. 411 The shift is so strong that it makes plausible the prediction that 

the services rendered in the year 2000 by one tonne or rolled steel would 

correspond to the same services rendered by 2 tonnes ot rolled steel in 1974. 421 

Whe'l these quality shifts combine, the final result is: 

40/ For Japan, Source: JISF; 
For the Federal Republic ot Germany, Source: Commission or the 

European Communities. 

41/ S. Ho sold az:-\ T. Kono, Jat>anese steel industry and its rate of 
developaent, paper for the Amsterdam conteren=e, September 1979. 

42/ Usine l'fouvelle, l February 1979, and P. Emery, "Les besoins en 
energie de la siderurgie de l'an 2000", Annales des Mines, November 1978. 
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- Quantitative uroblems. The need to save energy (and more general.ly, 

rav materials) bas triggered a process ot increase in yields through more 

efficient operation ot installations (blast 1"urnace) and acceleration in 

the developaent or continuous casting. 

A close correlation can be seen betveen the developaent ot continuous 

cast~ and the decline in parts per thousand (crude steel per thousand kg 

finished products). 

Japan (1979) 

Federal. Republic ot 
Ger.nany (1976) 

~ ('~ .... a .. .:.. .. yssen :..;: 1 ~ J 

Hungary (1979) 

Poland (1979) 

Parts per thousand 

l 100 kg 

l 240 kg 

l :90 !tg 

l 203 kg 

1 390 kg 

Share accounted for by 431 continuous casting ( % ) -

51.5 

28.3 

32.8 

3.3 

This explains vhy, in 1979, the Japanese iron and steel industry was able 

to achieve a record production or rolled pr'fJducts (ct. above) t'rolll a crude 

steel production vhich was much smaller than 1973 production. The average parts 

per thousand rate of the Japanese iron and steel industry sholtld continue to 

decline, reaching a level ot 1,075 kg in 1990.
441 

As a result of these 

developaents, vhich first affected Japan, then Europe, before spreading to 

the United States ~d other regions, crude steel no longer has -:he same 

importance: 

- Either in terms or finished i';--:.ducts, depending on whether or not 
there is continuous casting; 

- Or in terms or iron ore or coking coal, depending on whether or not 
the pig iron comes frail a high-performance blast turnace, etc. 

From 900 million tonnes ot crude steel - and this is precisely the 

estimated figure tor requirements in respect or apparent consumption ot 

steel in 1985 - the tolloving can be obtained: 

43/ Data from documents published by the Economic Commission for 
Europe, Geneva. 

44/ Kanoda, Amsterdam conference (Kavasaki Steel), September 1979. 

( 
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- Either 692 mil1ion tonnes of rolled products vith a parts per 
thousand rate amounting to l,300 kg; 

- Or 750 million tonnes of rolled products vith a parts per thousand 
rate amounting to l,200 kg; 

- Or 818 million tonnef' of rolled products with g, parts per thousand 
rate amounting ~o ~,100 kg. 

The discrepanc) is so large that auestions must be asked about the 

va.lidity of evaluations in terms of crude steel, which t.ake less and less 

into account the reality of situations or ~tential situations vhich 

vary increasingly. tran one iron and steel industry to another. Evaluations 

in terms of crude steel, vhich vere long usetul. and adequate, have a 

tendency to conceal possibilities for rapid gains in real capacity (assessed 

They may also conceal nev differences between the iron and steel 

industries in the industrialized countries and nev iron and steel industries 

in the developed countries. This question has a direct bearing on the 

realization of the Lima objectives. What would be the point of producing 

25 per cent or even 30 per cent of the ~rude steel if this production was 

not oriented tovards the manutacture of an ever-expanding range of rolled 

products and high-quality steels, vhile economizing rav materials and energy! 

From this point "lf Tiev, the Lima ObJective-vould be enhanced if it vere 

am.ended to &llov in a general vay tor a nev me:thod of evuuating shifts in 

the iron and steel industry giving preference to calculation in real terms 

of tinish,-d producta rather than to the vague category of crude steel.!ti/ 

3. IMBALABCES AFFECTIIG THE DEVELOPING COUNTRIES 

Until recently, the production of the iron and steel industries of the 

developing countries accounted tor a small. per'- ~.itage of vorld production. 

The situation is changing, but it vill take time for adjustments to be made 

and tor the role of the iTOn aud steel industry in the develo!'ing countries 

to be correctly evaluated as regards both its potential. and the limits of 

its current developnent. , 

~/ The problem of the difficulties arising out o.": evaluation in terms 
ot crude steel is nov being raised in many quarters, e.~. by the European 
Confederation of Iron and Steel Industries (EUROFER), IIEI, Mr. Signora, etc. 
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3.1 Some features of the iron and steel industry in the deYeloninir 
countries (picture for 1985) 

The table &ppended as an annex shows that, in 1985: 

- 50 devel.oping countries vil.l. have crude steel. production capacities; 

- 62 devel.oping countries v-".J.l have rolled products capacities; 

Ct' the 62 countries: 36 vill have: production capacities ot less 
than 500,000 tonnes; 

5 vil.l. have production capacities of between 
0.5 and l million tonnes; 

12 vill have production capacities of betveen 
l. and 5 m.il.l.ion tonnes; 

1.l vill have production capacities o~ more than 
5 mill.ion tonnes; 

- 23 countries vill. have integrated steel ~ills; 

- 27 countries vil.l. have on1y semi-integrated steel mills; 

- 30 countries vil.l. have direct reduction install.ations; 

- 19 countries vill have flat product capacities; 

- 13 or 14 countries vill have high-grade and special steels production 
capacities; 

- 8 to .12 countries rill have capacities for p1-oduction of capital 
goods for the iron and steel industry (and also more or less highly 
devel.oped d~sign and engineering capabil.ities). 

This means that-, in 198-5, vh&tever real stage ot advanc;ement the 

industry may have reached, there vill still. be very rev developing countries 

in which iron and steel making vil.l genuinely constitute a dynamic basis for 

industrialization. In addition, in 1985, over-all. production capacities in 

the devel.oping countries should amount to 187 mill.ion tonnes, 461 vhile 

consumption by these countries (lll. mil.lion tonnes of crude steel equival.ent 

in 1976) could by that time reach 213 mil.lion totmes, vith an annual grovth 

r&te ot 7.5 per cent,!!1/ or a.round 200 million tonnes vith a grovth rate of 

6.5 per cent. Real production, vltich can be estimated at arc.iund 140 million 

tonnes (187 x 0.75) vill in· any event be inadequate to meet demand. The deficit 

might amount to between 60 million and 75 million tonnes, depending (Jn the 

level re&ehed by conS'UZllption. There is therefore every reason to think that 

46/ er. above, in terms ot crude steel, including 52 million tonnes for 
China and the Democratic People's Republic of Korea. 

_!al This is the rate assumed by Or. Nijhawan i.n his paper for the 
OECD Symposium: Glob&l scenario or vorld steel industry grovth oarticula.r.ll, 
up to 1985, ?s.:ris, 27-28 February 1980, p. 19. 
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the imbalance rill continue or even be intc!nsified, for it is an imbalance 

which does not arise out of a lag in demand by comparison vi.th supply, 

as is sometimes suggested, but out of a lag in supply by comparison vith 

demand. 

3.2 The im."Dact of the developing countries on world steel demand 

The emphasis thus far has been more on the developing countries' 

limited share o-f world iron and steel production than on their role in 

vorld steel consumption and trading. This role is nov becoming increasingly 

significant.. 

In fact, the developing countries' share in both world steel production 

end consumntion has increased and :s ex~ected to continue to :ncrease as 

follovs: 

Percentage of Pe1cent!£j: of481 
production consum"Ction -

1960 5.0 per cent 9.0 per cent 

1977 ll.3 II II 17.5 " " 

198) 15.5 " II 24.o " " 

The develo-ping countries are also on their vay to becoming the world's 

lee.ding consumer bloc:~ 
Percentage of world steel consumption 

EEC North Rest of OECD Socialist Developing Total 
Japan America plus South Africa countries countries 

1960 30 2.8 6 27 9 100 

1985 25 18 8 29 20 100 

1990 23 17 8 28 24 100 

It has also been accura.tely observed that, after he:ring been strongly 

influenced by North Americ~ during the period from 1960 to 1965 and, later, 

by the EEC countries and Japan during the period from 1965 to 1970, grovtb 

in world steel consumption since the 1970s has, as T. Kono points out, been 

increasingly accounted for by the developing countries . .2Q/ The movement in 

48/ 
to 1990, 

~/ 

Helmut Wienert, World Trends in Steel Production and Consum"C'tion 
OECD Symposium, Paris, February 1980, p. l?; and Nijhavan, op. cit. 

Wienert, op. cit. 

50/ Source: ECE Geneva, quoted by T. Kono, on. cit., pp. 13 and 32. 
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inten:ationa.l steel import~ in the period from 1960 to 1978 is reflected 

in the following figures: 

Annual growth rates :..n steel imports50/ 

Industrialize.d Planned-economy Developing 
countries countries countries 

1960-1973 9.1 per cent 7.9 per cent 7.7 pe:::" cent 

1973-1978 2.8 " rr 10.5 
,, 

" 7.5 " " 

Thus, the steel purchases of ~he devP.loping countries accounted for 

37 per cent of world steel imports in 1970 as opposed to 27 per cent in 

1970 and represented a major balance factor for European and Japanese 

S\;ee.lm&kers - balance .1.or one group and imbalance for the other. The 

analysis. 

3.3 CaU!".:S of the imbalanr.e 

__ ..... _._.,: -
......,_ IJ .... _..;:i 

Against the background of a con~inuingly buoyant demand for steel in 

the developing countries, supply has lagged. In general, the causes of 

this lag lie in the cancellation of, or delsy in, pro,1'!::~= and also in 

delays in reaching scheduled production capacity at projects already completed. 

~ore specifically, the cause lies in: 

- Outright cancellation of pro~~cts, represent~ng the ~~lloving 
approxim.a~e capacities of c ... .,ide steel: 

Iran 3.0 million 51/ tonnes--

Bolivia 0.3 " " 
Peru 3.0 " " 

Brazil (Itaqui I and II) 5.0 " " 

Tunisia (Gabes) 1.0 " " 
Mauritania 1.0 " " 
Saudi Arabia (Marcona Steel) 3.5 " " 

50/ See footnote on prP.ceding page. 

51/ Excluding the Australian project (S.O million tonnes), the Italian 
project at Gioia Tauro (3.0 cillion tonnes), and the Spanish project at 
Sagunto (S.O million tonnes). 
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- Indefinite nostPOn~~nt of nrojects: 

China (Shanghai and other 
projects) 

Brazil: CSN II 

Central do A~o 

Argentina (SIDINSA) 

Morocco (Nader) 

5.0 million 

3.0 II 

4.o II 

LO II 

tonnes 
II 

" 
II 

Total 13 " II (minimum) 

- Delays in starting oroject construction: 

Republic of Korea (Ulsan I) 3.0 million tonnes 

Venezuela (Zulia I) 2.0 " " 
Argentina (SOMISA) L8 " !I 

Algeria (Wes-c) 5.J " " 

AJ-6eria (Jijel) LO " " 
Colombia (Paz del Rio) 0.5 II II 

India (Vishakhapatnam) L2 " " 
Total -13.5 fl fl 

- Reductions in the scale of oroJects: 

Trinidad (Iscott) From l.l to o.6 million tonnes 

Brazil (Mendes Junior) " 1.8 to o.6 II " 
Venezuela (Zulia) " 3.2 to 2.0 " " 
Total -3.0 million tonnes 

- Delazs in the comEletion of vork: 

Iran (Ahvaz and Isfahan) Relating to 3.0 million tonnes 

Pakistan (Pipri) II " l.l " " 
India (Bokaro, phase 2) " " l.5 " " 
India (Bhilai, phase 2) " " l. 5 II " 
Brazj,_ (Tubarao) " " 3.0 II " 

Brazil (Usiminas, phase 4) " " l.5 " II 

Brazil (CSN, phase 2) " " 1.5 " " 

Zambia (Tiks. j " " 0.2 " " 
Turkey (Iskenderun II) ,, 

" LO " " 
Algeria (El HadJar II) " " 1.5 " " 
Relating to a total of 15-16 million tonnes 



- 25 -

- Delays in reaching scheduled production at nev units: 

Venezuela (SIDOR II) 

Indonesia (Krakatau) 

Turkey (Iskenderun I) 

F.gypt (Rel wan) 

etc. 

Obviously these millions of tonnes :Jf capacity cancelled, delayed, 

temporarily poorly used or unused cannot be simply added together to yield 

a unifo:rm1y expressed and exactly quantified delay or loss figure. 

Nevertheless, it vill be noted that the preceding list represents a minimum 

of 60 million tonnes of production capacity at a time vhen it is estimated 

amount to something like 60 to 70 million tonnes. In any event, it will be 

appreciated that the slaving d~ in the building of new capacities will 

make it difficult to raise supply to the level of demand, not only for the 

period up to 1985 but also, beyond that, through the period from 1985 to 1990. 

3.4 Cause3 of the cancellations and delays 

Is the problem one of markets, as is sometimes argued? This viev seems 

to be borne out by a number of projects that were abandoned as soon as the 

crisis (1974) took hold: giant projects in Australia and Saudi Arabia, 

stages I and II of the Itaqui project in Brazil, pr~jects in Mauretania, 

Tunisia (Gabes), and others. All these projects, which were initially 

designed to produce for the export market, were launched as initiatives of 

European, Japanese or United States firms as part of a policy of dispersing 

their production operations. It is notevorthy that none of these projects 

was the outgrovth of a local initiative to satisfy an internal marke~. 

In a rev limited cases, cancellations or delays have been the result either 

of an overly o~tim.istic market evaluation (Peru) or of a profound political 

~heaval (Iran) . 
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In general., the limitation of' local resources of' iron ore or energy 

does not appear to have represented a major obstacle to the on-schedule 

completion or projec'ts. A number or steelworks have developed very 

rapidly even vhere there have-been substantial shortages or rav materials, 

vhile conversel.y other countries vith abundant rav materials have had 

projects cancelled or del.ayed. 

On the other hand, rising costs and oroblems in financing are among 

the principal causes. 

!he increase in the cost of building a steel plant has been dramatic. 

In 1967-1968 the average cost per tonne of installed capacity was estimated 

at about $350; in 1976, experts estimated that this figure had risen, in 

the ~nited States, to $800 at new cons~:"'J.ction sites. In 1980, ~his fig".ire 

has been J.ef't far behind: it is routinely as much as $2,000 in developing 

countries, and at the 1979 Amsterdam conference, figures as high as $3,500 

per installed tonnf', taking into account the necessary infrastructure 

costs, vere even suggested. Furthermore, a study group has concluded that 

betveen 1973 and 1979 the cost of equipnent for basic industries had 

increased, on the average, three times raster than the i.verage cost of 

inf'lation. 521 The rise in costs has been or such magnitude that the internal 

resources of the developing countries are proving increasingly inadequate 

to ensure the financing of' nev iron and steel vorks. 531 

The lion's share or the t'unds required must therefore be raised through 

external financing. Assistance from the World Bank and multinational 

institutions is limited and far from automatic. Foreign participation in 

equity capital is tending to become something of' an exception since the 

cancellation or the lar_ge "redeployment" projects. The bulk of the credits 

are obtained in th~ form or suppliers• credits and loans negotiated vith 

private ban.ks. However, against the background of the increasing indebtedness 

of the developing economies, the sheer size of these credits and loans is 

posing an increasingly difficult problem. In 1978, the Brazilian Government's 

steel plan envisaged investment expenditures in the amount of $25 billion 

2:£/ Nev Investment in Basic Industries, British North American Committee, 
London, June 1979 . 

.211 The mills already' in operation can contribute in only a limited way 
to the creation of nev capacities. In Argentina, for exmnple, the steel 
industry could finance only 30 per cent of its own expansion in 1977, 6 per cent 
in 1978, and 19 per cent in 1979. 
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over ten years, in other vords, $2.5 to 3 billion a year or the equivalent 

ot the total annual investment in this sector by the European Economic 

Community. The tar less ambitious Nador project in Morocco vould have 

absorbed the equivalent o! &ll Moroccan investments over a one-year period. 

These e.xamples reveal the extra.ordinarily heavy burden on the ~enemies 

of the deveioping countries represented by the establishment o! a steel. 

industry. 

It is not surprising therefore that costs and financing have been 

identified &S the principal cause of cancella.tions and delays in the 

f'olloving projects: 541 

- The nev projects in India: Vishakhap&tnam, M&ngalore and Paradeep; 

- :'he ?hilippfae ::roJ ec~ on ~!indanao, vhich ha.s suffere-i ecdless delays 
for lack of financing; 

- The Venezuelan project at Zulia, vhich h&s been delayed and scaled 
down because or financing problems; 

- The SIDINSA project in· Argentina, for vhich a.ll that is lacking is 
a financing programme, or the SOMISA project, vhich cannot proceed 
until. the necessary credits are obtained; 

- The delay in phase 2 of the Iskenderun project in Turkey and in the 
fourth Sivas project; 

- The cancellation of' the Rad.or project in Morocco (scaled dovn to a 
350,00C-tonne rolling mill) because or tin.a.ricing difficulties; 

- Numerous other projects in Latin America, Af.':"ic&, the Mediterranean 
area, the Middle East and Asia. 

Financing problems are particularly acute in the case or entirely nev 

i .. tegrated steelvorks. This category includes the folloving f'acili-t;ies: 

Paradeep, Mangalore and Vishakh&patnam in India; 

CSN II and the Central do A~o in E~azil; 

SIDINSA in Argentina; 

Zulia in Venezuela; 

Sivas in Turkey; 

Nader in Morocco; 

Mindanao in the Philippines, etc.22/ 

~ See the information published on this subject by Metal Bulletin (covering 
India, Venezuela, Turkey, Argentina and Morocco). Regarding Argentina the 
Bulletin reported on 18 March 1980 that there vas little likelihood or a financial 
involvement on the part of Nippon Steel in the SOMISA project. Regarding the 
Philippines, on 19 February 1980, the same publication reported the refusal by 
the J&panese to make available the cr~its requested • 

.22.I None of these projects has yet been begun. 



- 28 -

The tact is that investment of this ki.:id is the most costly, since 

in addition to construction of the large production unit itself, the 

:inrr&structure and urban facilities without which the plant cannot properly 

operate must be established. 

Costs and tinaz>e!E!, have thus become one ot the critical !actors in t 

tuture ot the steel industry in the developing countries. There has "oleen 

a great deal ot discussion at the general meetings ot the Latin America Iron 

and Steel Institute (ILAFA) on the negative ettects arising o~ ot the growing 

financing di.tticulties confronting the steel. industries or the developing 

countries. - The tillle seems past vhen one might have imagined that the easy 

extension of credit to these countries vould permit the buil~ ot excess 

~apaci~ies tha~ could ?Cse a threat ~o the ~arkets o~ ~~e i=dus~~ia.:~:ed 

countries. 

Steel industry officials in "4.eveloping countries are looking tor nev 

arrangements to enable them to overcame problems ot tinancir.g. Their efforts 

have concentrated on: 

- The search tor foreign partners to contribute to the equity capital. 
The examples of Argentina (SOMISA and SIDINSA), the Philippines· 
(Mindanao project), and Venezuela (Zulia project) point to a retusa.l 
or hesitancy on the part or foreign inveotors in the race of the risks; 

- The search for formulas linking external credit~ to paym~nt in kind, 
using the output ot the pla.nt to be built, in the torm ot pig iron, 
intermediate products, or rolled stock. No such barter deal or 
bey-back agreement - of the kind that India, tor example, has been 
negotiating with Soviet or West European suppliers - ba.s yet been 
concluded.. The agreement reached by SIDERBRAS in the case ot the 
Turabao project is one ot the very t~ so tar concluded that l.inks 
together external financing, capital participation, deliveries of 
capital goods and the acceptance of a pa.rt of the production vith 
the p?'Cllllise ot opening up a vut national market. This type C/f 

complex agreement involves a great many factors and variables. It 
provides an indication of the linkage vhich is forming, and vhich 
will probably become incre!lsingly close, between iron and steel 
financing in the developing countries and more comprehensive 
negotiations. 

However, questions of cost and financing should not obscure the oroblems 

ccnnected with gaining techrical expertise in countries where the iron and 

steel industry has onl.y recently been establi~hed or is still beiIJi introduced. 

It is generally recognized that this technical expertise involves: 
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- Expertise in design extending from the initial idea vf the project 
to the plans for its execution; 

- Expertise in the production s.nd installation or capital equ:ipnent; 

- Expertise in the assimilation of industrial experience and the 
organizational machinery required to transmit it. 

Weaknesses in technical. expertise manifest themselves in delays in 

project implementation, delays in reaching schedu.led production capacity, 

produ~tion stoppages or slovdovns, and in the pro·:;racted peaking of output 

at less than sa~is:factory levels of operation, etc. In this connexion, 

a cumulative negative process s'Jllletimes results f'rom the interaction of 

financial difficulties anci constraints &.nd a lov level of tecnnical 

erpertise. The more difficult the pr~blems of financing, the greater the 

?O~er of ~~e ~i~ancial backer ~o i::J.pose ~is conditior.s, incl~ding in 

particular tht obligation to purchase eqtdpnent vhich he manufactures and 

vhich the recipient country could but will nov not produce. The result is 

that a decisive component of technical expertise - the production of capital 

goods along with the supporting engineering studies - vill be inhibited, that 

it vill not be possible to make up this lag, and that it ·.ri.11 therefore 

continue to be necessary to rely on external. sources, etc. The examples 

of Brazil and India, among others, indicate that solutions to the problem 

of acquiring technical expertise could advantageously be sought in conjunction 

vith solutions to problems of financing. 

An examination ~ the factors of imbalance affecting the iron and steel 

industries of the de~~loping countries suggests three observations: 

(a) These imbalances are more or less severe and their characteristics 
vary from region to region. Thus, the main difficulties for iron 
and steel industries involve: 

- In Asia: problems of financing; 

- In the Arab countries: problems of technical expertise; 

- In other Mediterranean countries: problems of financing; 

- In Africa: problems of financing and technical expertise; 

- In Latin .America: problems of financing, vhich arP. renected 
in a slaver acquisition of technical expertise, etc. 

Overall, it is the Atl"ican countries vhich race th~ most difficult 
problems in dev~loping their iron and ~teel indust:ies. 
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(b) ~s nov appear to agree that "the developing countries as a 
group pose little threat to the steel. industries of Europe, the 
United States, Japan and the rest of the developed world over 
the next decade". 2§! 

Taken together, the factors ve l"ave been discussing point to a 
situation which is in reaJ.ity less threatening to the industriaJ.ized 
nations, but is a source ot concern to the deTel.oping countries 
themselves. 

( c) During the period just elapsed, the developing countries have been 
unable to catch up vith a continuingly buoyant internal. demand 
because S\":PJ>l:r has been severely constrained by the difficulties 
a.nal.TS~d above. For these countries the problem through 1985 - and 
beyond - is less a problem of demand than one ot supply. 

4. THE INTERllAL DTIJAMISM OF THE IRON ABD STEEL IllDUSTRY: THE EVOLUTION 
OF A ~1MBER OF :c::Y YARI.ABLES 

The analysis of the reasons for the imbalance affecting the iron and 

steel industry in the developing countries has highlighted the importance 

of the financing factor. FillLlcing in this sector is a knotty problem. 

Numerous examples, however, shov that the availability of abunds.nt financial 

resources alone does not suf'fice to ensure the rapid develop11ent of this 

industry. Rather it is necessary but does not suffice in itself'. The analysis 

has also revealed.the correlation betveen financial constrs.ints and technical 

expertise. We shall revert to this subject, but first let us consider a factor 

vhich demands attention in any industry processing rav m~terials which is a 

major consumer ot energy, i.e. natural. resources. 

4.1 Develotment ot the iron and steel industry and the availability 
of I&B.tural resources ll/ 

The iron and steel industry conSUllles millions of tonnes of irc.n ore, 

manganese, coking co&l., limestone and refractory products; in addition,. it 

requires thousands ot hectares of space and millions of cubic metres of water. 

Historically, the production of iron and later of pig iron and steel has been 

linked to proximity to sources of iron ore and reducing agents: charcoal 

(forests) and then coke (coking coal). It should be recalled that less than 

thirty years have elapsed since six West European States brought iron, coal 

and steel under a common organization (the European Coal and Steel Community). 

2§.! Florkoski, op. cit., p. ll. 

2]_/ See, in this connexion, P. Jud.et, The steel industry: oros~ects for 
the 1980s, paper for the OECD International Symposium on Industrial Policies 
for the 1980s, Madrid, 5-9 May 1980. 
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In 1976, U1'iIDO' s first study on the world steel industry pr:iposed a cla.ssH'ication 

ot developing countries based on the existence (or absence) ot iron ore and 

reducing agents (coking coal, torer,s, bydroelectrici ty, hydrocarbons, etc. ) • 

It vould appear that the maJor "redeployment" announced in 1974-1975581 
va.s 

based on the same scheme, since the projects cited were located in regions 

vhere there were both ample space and abundant resources: 

- Iron ore: Brazil, Australia; 

- H:ydrocarbons {natural gas): Saudi Arabia, Tunisia, Libya., Trinidad.; 

- Coking coal: Australia, South At'rica, etc. 

The redeployment process envisaged thus favoured the classical relationship 

betveen natural resources and the future develo~ent of the iron and steel 

i~dustry. ~ovever, ~ore ~han 15 years had ~assed si~ce ~~e a?pea:-~ce o~ 

steel.mills "at the water's edge" bad marked the first dissociation betveen 

steelmaking, on the one band, and mining basins {natural resources), on the 

other. The general ebb in the redeployment movement has, in ~Y event, 

provided an instructive indication that the existence ot natural resources 

no longer represents the most influential factor tor ensuring the dynamic 

grovth ot an iron snd steel industry. 

The tact is that history sh~ that tor tvo centuries vorld stee]makjng 

vas dcninated by countries ?'ich in iron ore and coal, the leaders being, 

chronologically: 

- Great Britain, vhich until 1850 accounted tor more than 50 per cent 
ot vorld production; 

- Western Europe {Great Britain, Belgium, Luxembourg, Germany and France), 
vhich accounted tor 68 per cent or world production in 1870; 

- The UDited States, accounting tor 60 per cent or steel production in 
1920 and 63 per cent in 19'°'5; 

- The USSR, vbose ste. ·~l production surpassed that of the United States 
in 1971. 

On the other band, in the last 25 ye~s the emergence or the Japanese 

iron and steel industry bas introduced a nw;elment into this history. The 
j. 

Japanese iron and steel industry is nov the world's most modern. Between 

1956 and 1976 it created a nev production capacity ot 137 million tonnes or 

~ See, in ;.his connexion, The World Iron and Steel Industry (second 
study~ prepared by the International Centre tor Industrial Studies (UllIDO/ICIS.89, 
20 November 1978). 
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crude- steel. - four times more than the EEC, but at a lover total investment 

cost. More than 99 per -cent of Japanese steel. is produced in oxygen converters 

(LD steelm•kfog) and el.ectric furnaces; slightly more than 50 per cent of 

this steel. is continuously cast. Automation ot production is proceeding 

at a rapid. pace. Japanese con5ll111Ption standards (for coke, for examp1e) and 

the productivity of Japanese steelmakers are becoming the common standards 

o'! reterence the world over. Hovever, unlike the iron and steel industries 

ot Great Britain, continental Western Europe, the United States and the 

Sari.et Union, the Ja~!mese iron and steel. industry has access vithin its 

own territory to nei. ther iron ore nor coking coal (except for a small share) , 

both ot which it must import traa Australia, Canada, Brazil, India and other 

countries. What is more, Japanese stee~ing is becoming less of an i~olated 

and exceptional case as its method.-; a.re copied in the Republic of Korea. 

is precisely in the Korean iron and steel industry that the highest growth 

rates in production (and consumption) vere recorded during the 1970s: 

+300 per cent in the Republic ot Korea betveen 1974 and 1979. 

CoUTersely, it appears that the existence of abundant local resources ot iron 

ore or reducing agents is not by itself' adequate to trigger rapid develo:pnent 

o'! the iron and steel. sector. Colombia., for example, which has La.tin America's 

largest reserves ot copng coa.J., produces less than 500,000 tonnes ot steel 

a year, vhile in the oil-prod1icing countr-ie9, such as Saudi Arabia or 

Venezuela, steel production is expanding more slovly than expected. 

In addition, the d.i:ect-reduction processes, vhich are based p~imarily 

(tor the time being) on the use ot natural gas, 591 have not spread a.s rapidly 

as anticipated in the hydrocarbon-producing countries. In 1980, only 10 per 

cent ot the world's direct-reduction capacity vas installed in the countries 

ot the Mediterranean basin and in the Middl.e East dlld 30 per cent in 

Latin America, as opposed to 60 per cent in the rest ot the vorld. 601 

'i!lf HYL and MIDP.EX processes. 

60/ This pattern vill, hovever, evolve in the period up to 1985. 
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4.2 Lover rav material costs linked to lover transport costs 

This is th~ first explanation put t'orvard to account tor the physical 

separation between rav materials, on th!! one hand, and steel production, on 

the other. For nearly a decade there bas been a decline in the prices ot' 

rav .ll&terials, in particular iron ore, on world markets. This drop in prices 

has been coupled, since the end or the 1950s, vith a drop in the cost or 

ocean transport, 611 vhich vas a consequence ot' the increase in the size ot' 

ore carriers. "By the 1960s, virtually any country in the world vith a 

deepvater port could obtain its be.sic rav materials at costs competitive 

vith the Uni~~ States or Western Europe11
,
611 in other words, the traditional 

produce:rs c.t tht:se materials. The most striking example or this internal 

develo!Jllent since the second ta.!~ of the 1950s is that c~ Japan, ~hich has 

succeeded in profiting trail the decline in the cost o"f rav :11&terials and 

vhere, as a result, steel production costs have fallen throughout the entire 

subsequent period. 611 The tolloving table indicates holf the cost ot rav 

materials per tonne of finished steel has evolved in Japan and th" 

United States: 

1956 

1966 

Japan62/ 

93.17 

51.18 

1976 112.29 

United State~ Ja"DaD/US ratio 

56.17 1.66 

47.28 1.08 

151.10 0.74 

Source: Federal Trade Commission ot' the United States. Staff 
report on the US steel industry and its international 
competitiveness, November 1977, table 3.1. 

Today, it is t'air to wonder to vhat degree this trend may be undergoing 

a radical alteration as a result of: 

- The increase in the cost of energy (oil and natural gas) and the 
impact of the increases in hydrocarbon prices, vhich also affect 
the price ot coking coal; 

- The sharp upturn vhich has begun in the price of iron ore; 

- The increase in ocean freight charges, vhich threatens to create 
an entirely nev situation in the transport of heavy products. 

61/ Dr. Robert W. Crandall, The economics of the current steel crisis 
in OECD member countries, ')ECD Symposium, Paris, February 1980, pp. l and 2. 

62/ In US dollars. 
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The question, therefore, is to vhat extent these nev !actors vil.l 

operate, again a.nd to a.n incre!.Sing degree, in ta.vour ot the major producers 

ot rav ma.terials and energy, nam.elr. 

- Australia, Canada and South At'rica; 

- The USSR and Poland; 

- Venezuela, Mexico and Brazil (and possibly Argentina and Algeria). 

In a:ay event, the comments ot the Australian representatives during the 

last IISI Conference stressed the desirability and "need" tor a return to 

these conditions.22/ 

As Sir Charles pointed out, the great iron and steel. ind~tries ot 

the northern hemisphere have gradually restructured. themselves to process 

imported rathe~ than local ore. This develo:i;nent ·.ras ~ade possi~le thanks 

to the lovering of transport costs. Today, hovever, vith this restructuring 

a.lready compl.eted, the cost or transport bas begun to increase and has 

nearly drawn even vith the cost of the ore itself. As a consequence, three 

options are available: (l) to continue as hitherto, accepting the 

consequences as regards higher prices; (2) to shorten the distances by 

sacrificing siiversity of supplies in favour ot closer and cheaper sources; 

and (3) to break vith the trend by developing iron and steel production 

near the mines in order to reduce the cost ot transport in relation to the 

value ot the product. In Sir Charles' viev, it is this third option which 

vill become increasingly inevitable. Established steelmalters must take 

this phenomenon into account vhenever they pl.an the construction ot nev 

capacities. 641 The question tor the 1980s, therefore, has been clearly_ 

tormul.ated and deserves to be studied vith care. It does not appear, however, 

that the decline in raw matP-~ial and transport costs is sufficient to explain 

the phenomenon ot the physics.... separation ot rav materials and iron 

and steel production. At this point, ve must reintroduce the factor 

ot "technical expertise". 

63/ Report ot the proceedings of the thirteenth Annual Conference ot 
IISI, Sydney, 15-17 October 1979. Statement ot Sir Charles Court, pp. 32-35. 

§.! Court, ot>. cit. Emphasfq added. 
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4.3 :Natural resources and technical eroertise: The energy constraint 

A great many countries vhich are suppliers of' ~.-av materials and energy 

have their own deepwater ports. This has enabled them to increase the rate 

of' export of' their natural resources, but not necessarily to develop or even 

tc set up iron and steel. industries. It voul.d appear, therefore - and here 

ve cCllle face to f'ace vith the trend renected by developments in Japan or in 

countries vhich have f'olloved its example - that a reordering of' factors is . 
at vork in the iron and steel sector and that the historical1y heavy emphasis 

on the "resource" factor is tending to give way to a focus on the "technical 

expertise" factor (or set of' factors). 

As the term is used here, technical expertise means the ability to organize 

information (collection and processing); to design, build, and ~an~e cocplex 

systems; to select, assimilate, and adapt techniques; and to gear the range 

and quality of products to on-going and anticipated market trends. Technical 

expertise refers to engineering services, management skills, the organization 

of' research and national integration of capital equipnent. . 

Through technical expertise, costs can be reduced. It has a simultaneous 

impact on: 

- Capital costs, vhether in the execution ot studies, the manu!'acture 
of' equipnent or the efficient and rapid building of' installations, etc.; 

- Operating costs, by achieving the most efficient use of' the lov 
cost of' labour vhile at the same ti.me maltiDg it gradually·possible 
to absorb a substantial increase in the cost of this labour (the case 
of' Japan). 

Technical expertise also provides the means ot applying optimum combina.tions 

of' factors of production, including iron ore {or scrap iron) and energ"J, vhich 

it is generally agreed will represent a major constraint during the 1980s. 

The steel industry, it should be remembered, is the leadiD.g industrial 

consumer of' energy, accountiDg tor: 

~ 3.8 per cent ot nati~nal energy consumption in the United States;.§2/ 

- 16.9 per cP.nt of national energy consumption in Japan, vhere the iron 
and steel industry consumes more energy than the transport sector. 

These statistics indicate that dependence on imported energy resources in the 

torm ot oil and cokiDg coal vill veigh most heavily on the Japanese iron and 

§21 According to Nippon Steel Nevs, December 1979, the figures for 1976 
vere as follovs: 6.6 per cent of national energy consumption in Great Britain, 
8.0 per cen~ in France and Italy and 9,5 per cent in the Federal Republic of 
Germany. 
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steel indust~y. Actual.ly, the situation is more marke~ by complexity and 

subtleties. It is not merely a question of the amount of energy consumed 

and of dependence on foreign suppliers; the ways in which this energy is 

used all. a1ong the steel production process routes must be taken into account, 

so that ve are again dealing vi.th the dynamic relationship betveen resources 

(in this case energy) and technical expertise that ve have a1ready discussed. 

At the limit, the developnent of this relationship leads to a reversal of 

the terms, since the energy constraint, far from paralysing the technical 

expertise capacity, actual.ly operates to induce and promote it. The experience 

of Japan provides an excellent illustration of this phenomenon through the 

organization of technical and economic advances in the folloving t•.ro directions: 

- Ener!SY savi~gs thro~h the combined effect of ~lant ~odernization, 
the installation of s~ecially designed equipnen~ ~nd ~~e :..::ip~ovenen~ 

of plant operation. In late 1973, Nippon Steel Corporation set itself 
the objective of a lO-per-ce1t saving in energy by 1980. This target 
had been surpassed by the end of 1978 (11.4 per cent), :naking it 
possible to launch a nev campaign for a.n additional 7-per-cent saving 
by the end of 1983; 66/ 

- Mobilization of nev forms of energy through syste?:latic research to 
develop coke production formulas economizing on high-quality coking 
coal, coupled vi.th the use of direct-reduction processes, charcoal-fired 
blast furnaces, etc. 67 I 

Taking the dynamic form of an immediate rebound, these advances renect 

the response of the Japanese iron and steel industry to the challenge of the 

new energy constraint. The very vigour of the response has itself become 

an asset enabling the Japanese iron and ste~l industry to strengthen its 

innuence everyvhere in the vorld: 

- In the marketplace, in the form of competitive steel products; 

- In the form also of studies, engineering services and technical and 
financial assistance to many steel industries, either nev or expanding, 
not only in Asia, Latin America and the southern and northern · 
Mediterranean areas, but also in Europe and North America. 

66! Nippon Steel News, March 1979, July 1979 and December 1979. Japanese 
companies are not the only ones to have taken these measures. Consider also 
the results achieved by the German firm Tbyssen (ATH), vhich in 1979 succeeded 
in reducing its energy consumption by 10 per cent in comparison vith the 1960s 
level (Financial ~im.es, 15 May 1980). 

67/ For example, the Philippine charcoal-fired blast furnace project in 
conjunction vith research into a fast-graving ligneous plant (ipil-ipil). 
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To summarize, then, the following seemingly paradoxical question must 

be asked: On the basis of the Japanese experience (i.e. of the ~est advanced 

iron and steel industries), can it be predicted ths·c the iron and steel 

industries of the 1980s will be less characterized by problems of supply 

and energy availability than by an increasingly systematic emphasis on 

technical. advances and expertise?681 It would be well. to initiate a discussion 

on this question, ~ discussion which it would be beneficial to broaden to 

take into account the close relationship betveen: 

4.4 Technical expertise and the availability of an experienced 
and cohesive mannover uool 

The enormous importance of an experienced and cohesive work force is 

on energy consumption. Of the energy savings of ll. 4 per cent achieved by 

Nippon Steel, 6 per cent - more than half - was attributable to technical 
. t . . 69/ . . . f lillprovemen s in operations,~ that is, to improvements in teem per ormance 

(by engineers, t€chnicians, foremen and workers) in everJ plant shop. 

Furthermore, it can be seen that the introduction of energy-economizing 

measures, in the Japanese iron and steel industry, is coupled with a 

developnent of the activities of "volunteer groups", vhich assume the 

responsibility, in each shop, for constant improvement of performance. 701 

A1lowing for the particular characteristics of any individual national 

context, there are other examples vhich suggest that the cohesion and 

competence of "teams" of workers provides the foundation on vhich technical 

and economic advance::1 are based. It is also a striking fact, however, that 

a great many advances currently being introduced or perfected contribute 

simultaneously both to technical progress and to an improvement in working 

cond.l.tions, for example, through: 

68/ It must also be remembered, in this connexion, that it is necessary 
to relate, in terms of quantity and quality, the use of new energy forms and 
the dynamic evolution of steel production and consumption. 

691 See Nip'DOn Steel Nevs, D~cem.ber 1979. 

l!l/ See "Voluntary group activi+i.es in Japsnese steel industry", 
Nipnon Steel Nevs, September 1979. 
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- Improvements in the quality of refractory materials, leading to 
a reduction in ti.me spent in the laborious task of r~lining ~urnaces; 

- The developnent of the continuous-casting method, resulting 
in fewer costly and laborious scarfing operati1 ins. 71/ 

These brief remarks indicete the existence of an are& inviting more 

detailed inquiry. It is altogether likely that, during the 1980s, technical 

expertise vill come to be recognized as one of the key factors in the iron 

and steel industry, all the more so, as problems relating to the promotion 

of the labour force and the rapid improvenent of vorking conditions 'llill be 

regarded as a critical technical/ economic component of the industrJ, and no 

longer as :::nerely a so-called "socialr' component. 

::::::s::.~: 

MARKERS FOR THE 1980s 

In recent years statements have been made, suggesting that the iron and 
. f 11 . ·1 72 / A . steel industry may ~e o oving the same path as the rai va.ys.~ basic 

industry, responsibie for supplying industrf 'Iii.th indispensable products, 

the iron and steel sector, it is said, is an old industry vhich has matured 

and is now in a state of decline; more and more ponderous, less and less 

profitable, and increasingly subject to State control, the iron and steel 

industry, according to this view, is becoming a kind of public service, 

offering customers an ordinary product, in which technical developnents 

occtir only slowly. Today, howeve::, many specialists in different quarters 

are challenging this pessimistic viev and are expressing regret that ''policy­

makers as vell as many academicians labour under the characterisation of the 

steel industry as a mature or declining industry. This mistaken attitude 

has t~nded to reinforce protectionist policies and to thva.rt the readjustment 

process ••. ". These same specialists are voicing the desirability for 

"policymakers .•• {tr;J understand that the steel industry is one of the most 

important sectors of any industrial economy and is therefore still dynamic ... 11731 

provided that the dynamic forces a.re not stifled. 

71/ On this point, ~:.,e reader is referred to tne vork programmes of 
the French Iron and Steel Research Institute (IRSID). 

72/ See "Off the Rails?", an editorial in Metal Bulletin, 15 September J978. 

73/ Florkoski, oo. cit., p. 2. 
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Without taking a position on the relative place of this industry with 

respect to others, it vould seem that the many technical and economic 

develop11.ents emerging in the iron and steel industry today hardly fit the 

image of a.~ industry-in decline. 

5.1 Stabilization, but with intensi:fication of ~ical nrogress 

There is general agreemeat that the 1980s vill. witness the consolidation 

of the main coke _, blast f11rnace _, oiygen converter process route, 

supplemented by the scrap irOtL ~ ultra-high-power E:lectric furnace route, 

as the predominant steelmaking process. 741 

Thomas and Bessemer converters, along with open hearth furnaces, will 

he.ve ·ceen ?hased out al!ncst cnm~letely ee.r!.7 in the 198Cs. ~is ?recess 

has already been virtu&lly completed in Japan. 

The drive for economies of scale has slowed down and vould not seem 

likely to continue in the nert few yeE:.rs. After the period 1979-1980, which 

vas one of adjustment, the de-:ade of the 198Gs shOuld witness the introduction 

of a process of technical intensification as a follov-\.i.p to the period of 

mass production interrupted by the crisis of 1974 .J.2/ In parallel to the 

fi?'!llly established main route, there ;dll be a vide range of measures aimed 

at improvements and systematic modernization, from dry quenching in coke 

production to controlled-temperature zolling, and including more sophisticated 

management of the blast furnace (for such parameters as pressure, temperature 

and g~s distri~ution) to make it a high-performance instrumPnt, tne achievement 

of higher grades of the steel, the general uzc of continuous casting (expected 

to account for eo per cent in Japan by 1990), etc. At the same time, the 

established main route vill. be ~ntirely redesigned not only to economize 

energy anc! rav·materials, but also to operate in a continuous i:ycle, turning 

out high-quality steel products of great uniformity. The "secondary" route 

(scrap iron ~ electric furnace) vill also undergo rapid developnent • 

~/ See, for example, Sanbongi and Komoda, op. cit., p. 30. 

Ti/ "Technology Developnents in the Industry in the 198()s", Nippoa 
Steel News~ October 1979. 
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This intensification of the technical aspects of steelm.aking vill nov 

not only from the operational improvements that vill be made, but also from 

the transformation of plant and equipnent. The introduction of advanced 

technology vill require costly investments and the mobilization of avail.able 

research capabilities. An ob~~~tive ot this investment and ref:earch vill be 

to promote optimum. "sophistication and systematizationn a.s regards the process 

routes already vel.l. establ.ished. During this decade, steel.makeTs in Japan, 

Europe, the United States761 and, no doubt, the USSR vill allocate the bulk 

of th~iT res~urces to upgradi?Jg already avail.able capacities (and process 

routes). This means that there may be little room and fev genuine cpportunities 

left for other routes geared to major alternative approaches likel.y to interest 

a number of develo~ing countries, such as the direct-reduction route. 

The direct-reduction processes have been the subject of very optimistic 

predictions. At the time of the Bucharest conference it was estimated that 

installed. capacities operating by direct-reduction methods would total.. 

35 million tonnes by 1980. Actual.ly, expansion bas been much slover than 

expected. Direct-reduction capacities vill not exceed 17 million tonnes in 

1980, only 6.75 million tonnes of sponge iron havi?Jg beP.n produced by these 

installations in 1979.11! This accounts for a small percentage ot vorld pig 

iron and steel production (about l per cent). The rate at which this 

proportiou •"°ill increase by 1985 and 1990 is a matter ot specu.1_ation. The 

fact is taat the spreco.d of the direct-reduction process has been hindered by: 

- ~ecbnical developn~ntal difficulties. The Brazili&n facility at Cosigua 
bas just been shut Q.)W and there are still problem.£ at the Skoplje 
plant in Yugoslavia; 

The increase in energy prices and, in particular, the rapid rise in 
the price of natural gas. It was this factor that led to the closing 
of Oregon Steel's unit in the United States 78/ since sponge iron 
prodv.ced under these conditions cannot compete in price with scrap; 

~ This sophistication and systematization will no doubt enable the 
United States steel industry to acquire the additional capacity it requires 
(continuous casting). 

'J]_/ Metal Bulletin, 15 April 1980. 

78/ The price ot natural gas has increased by 9. factor of 10 in eight 
years, the rise having been 50 to 6C per cent between April and October 1979 
a.lone, see Metal Bulletin, 23 Novf!mber 1979. 

I 

~ 
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- The limited interest :iI! direct reduction by the wo~ld's leading 
steel.makers, vho regard sponge iron as nor more than a marginal 
supplementary product. (The Japanese steel industry rill require 
no more than 2 to 3 million tonnes of sponge iron in the 1980s for 
supplementing its scrap supply', while the European Co'lfederatioi:i 
of Iron and Steel Industries (EUROFJ:ll) has also estimated its sponge 
iron requirements for the period 1985-1990 at about 3 million tonnes 
over and above its supplies of scrap; it is also probable that 
neither the United States nor the USSR vill show a decisive inter~st 
in this route during the 1980s.) 

The trend ·rill be for the world's major steelmalters to regard 

direct-reduction processes as a marginal route merely offering an alternative 

to the use of scrap iron. Direct reduction is a promising approach for a 

large number of developing countries vith extensive hydrocarbon resources, 

development capabilities in the 1980s on a large enough scale to bring about 

a breakthrough in this area is a question to which there is no clear answer. 

5.2 "Qu&lity-oriented" steel.making 

Re~ent developments in steel.making (1975-1980) throw some light on the 

tre~ds emerging at the beginning of the 1980s - a downturn in steel plate 

(as a result of the crisis in shipbuilding), general stagnation in ordinarf 

steels, but considerable interest in high-quality and special steels. 791 

The increased demand for high-quality and special steels is in response to 

the needs of many customers seeking steel products which vill enable them 

to reduce the weight and vulnerability to corrosion of their products 

(for example, in the motor vehicle industry) or vill withstand very lov 

temperatures (for ~he transport of hydrocarbons in l.l?'Ctic regions or the 

ha~age of liquefied gas) or very high pressures (as in the chemical industry), 

etc. This trend is coupled vi th a desire on the part of manufacturers for 

1!zl Using the figures for October-December 1973 as a base o! 100, in 
Japan in 1978 the index was 122.9 for high-quality and special steels, but 
only 84.8 for ordinary steels and 56.4 for steel plate; see Hosoki and Kono, 
op. cit. 
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cheaper steel products without sacrifice of quality: stainless steels vhich 

have a lover nickel content801 and are easier to work, tinless sheet steel 

for CIUls, silicon-free sheet for electric motors, etc.811 

These trends refiect the converging interests of the steel.makers and 

their customei·s, both of vhom. are looking tor uniform qual.ity ane. savings 

in energy and rav materials. The two parallel and, ultimately, coinciding 

objectives of h~h-performance steels and steels vhich cost less but offer 

improved characteristics nov from the quest for uniform high quality and 

the application of advanced technology, renecting the shift in priorities 

alluded to above - that is, avay from. res~arch into nev systems and processes 

and towards the developnent of increasingly sophisticated products designed 

~o satisfy speci~ic ::ia.rke~ ~e~ui~e!!lents. 

Seen in this light, research may be said to be unfolding in tvo 

directions. On the one hand, there is a reliance on quality control coupled 

with the developnent and nev introduction of constantly improved products, 

and on the other hand, also essential to the improvements, there is research 

of a more basic type into the chemical composition, physical structure and 

behavi~ or steels. 

One of the effects of th~se trends on the pattern of structural changes 
.-

within the steel industry is that what until recently vas a very cl.ear-cut 

distinction, in the production area, betveen ordinary steels and high-quality 

and special steels has been blurred as it becomes increasingly possible to 

produce quality steels using traditional routes: 

80/ Saving on all metals, such as nickel, which are highly energy-intensive. 

81/ See Nippon Steel News, October 1979. The diagram b~lovs illustrstes 
the tvo-pronged developnent trend in market requirements: 

i 
>. 
+) B. Trend tovards lover prices 
•.-4 -

';d Examples: Tinless sheet; 
& Ferritic stainless steels; 

Silicon-free sheet for the 
electrical industry. 

Price 

A. Trend towards higher aua.lity 

Examples: High-performance sheet 
springs for the motor 
vehicle industry; 

High-silicon sheet for 
use in the electrical 
industry; 

High-strength rails. 
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- Rolling at controlled and lov temperatures, and controlled cooling;821 

- Above al.l, ladle metal.lurgy and secondary refining, permitting the 
high-volume production of high-quality and special steels .. 83/ 

The special steel plate used in the building of oil and gas pipelines 

tor 'l?'Ctic regions is produced today at large LD shops. Th.is ievelopaent 

expl.ains the mergers betveen the producers specializing in high-quality and 

special steels and the major large-volume steelmaker~/ vork.ing vi th oxygen 

c("nverters and high-pover electric furnaces, and it reflects the increasing 

trend towards multi-purpose design of installations vhich can operate optimally 

only vhen producing both in mass and to very high quality standarci 1. 

In the light of these deve1opnents, one must again stress the inadequacy 

of evalua~ion of production in ter:1s of crude steel. ~ese same ievelo~~ents 

also pose the pro'Llem of the nev distinctions vhich are likely to arise 

between advanced, integrated and multi-purpose iron and steel industries 

operating at a high level of technology, on the one hand, and nev industries 

slowly making their vay from the techniques of mass production to the stage 

of technological intensification on the other. This is almost certain to be 

one of the fresh challenges of the 1980s. 

5.3 "Giantism." and economies of scale 

"Economies of scale are finished!" Th.is vas the outburst of a former 

leading figure in the French steel industry. 851 Moreover, this opinion is 

in line with the comments and analyses of others vho stress the vulnerability 

of large complexes, seeing in them just so many signs of the transition avay 

from mass-production technology towards an advanced technology geared to 

performance, cost-effectiveness and quality. It does appear that, at the end 

82/ TORSID process in France (Metal Bulletin, 22 February 1980). 

83/ See Sanbongi and Komoda, op. cit., and Kono, op. cit. 

Ladle degassing processes 
ASF.A - SKF - VAC; 
DH; 
RH. 

84/ See, in France, the mergers between Sacilor and Pompey, Sacilor and 
Ugine-and, possibly, between Usinor and Creusot-Loire (Le Monde, 16 April 1980). 

~/ Mr. J. Ferry, during a seminar held in Geneva in April 1978 by the 
International Institute. 
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ot the 1970s , the large steel production uni ts have attained. their maximum 

siz~/ and that the proliferation ot small. plants bas~-d. on the performance 

capacity or the ultra-high-pover el.ectric furnace and popularized. by the 

rapid spread of the "~escianis" ( so-ca1led mini and medi-mills) rill 

continue. The world's large steelmakers rill operate rith a ccnbination of 

large and small., or very smal.l, productfon units, integrating the manufacture 

ot high-quality steels vithin their mass-production (BOF) programmes, vhil.e 

at the same time holding their positions in the area o:f' less sophisticated 

products. 871 

Hovever, the question ot size continues to be a problem :f'or many small. 

devel.oping countries, particularly with respec-e to rolling mills. Is there 

a. chance that it •.rill become :;:>ossible during t:ie 1980s to i!esign. "::::i.a.C.e-t:c-order'' 

rolling mills capable of being extended in stages?881 Or, considering that 

it is in the production of fiat stock that the problem ot size is most critica1, 

shoul.d ve look for a return to a modernized. Steckel nU.11 or to an extension of 

the use of the Sendzimir mill? These are the intriguing but apparently 

highly controversial vievs ot a number ot experts. 881 It is a fact that a small. 

English mill is :producing hot-rolled sheet. Just vhat is the significance ot 

this similarly controversial experiment? Under vhat conditions might it develop 

into a ride-spread practice? Will these questions, which are ot paramount interest 

to small and medium-sized developing countries, be a"ble to generate sutticient 

interest to lead to satisfactory solutions being found - or even seriously sought -

during the 1980s? As matters nov stand, it would seem difficult to ansver in 

the affirmative. The entry into an era of advanced technology, the trend 

leading "upwards" and towards improved quality and the developnent of economies 

ot sea.le, inescapably pose the fol.loving problem: hov, under these conditions, 

can the orientation imparted to the steel industry by the interests of the 

producers in the vanguard be reconciled, during the 1980s, vith the endeavour to 

realize the conditions required to promote the steel sector in ma;:iy developing 

countries? 

§§./ Nev Investment in Basic Industries, British-North American Committee, 
London, June 1979. It appears that the possibilities of economies of scale 
have reached their limit, pp. 9 and 10. 

§II Examples are the TORSID process (Sacilor) and also the modernization 
of the steelworks a~ Oberhausen by ATH involving the acquisition of two 120-tonne 
electric furnaces (Metal Bulletin, 29 February 1980). 

88/ See the paper by Mr. E.C. HEWITT, Director of the firm Davy Loevy, 
who referred to this poosibility at the Amsterdam conference. (Metal Bulletin, 
25 September 1979.) 



.... 

! 

- 45 -

6. DEVELO~IBNT OF T!!E rnon A.l'ID S"i'EEL INDUSTRY nr DEVELCP!!rG COUNTRIES: 
A THREAT OR A PROMISE? 

This question is gradually lo--:ing its emotional colouring; several 

statements at the OECD Symposium indicated a less dramatic and more 

realistic evaluation of the situation. 

6.1. Historical develo'D1!1ent and "~lace in the sun" 

It is difficult to see vhy the development of what is :ne:-ely a 

rurther stage in the very long process reaching back over the ages, of the 

vorld-vide spread of the steel industry could be looked upon as a threat. 

'l'he British ircn and steel industry dominated vorld markets in the 

!!riddle of the nineteenth century and, in 1890. ~ost ships l~unc~e~ i~ ~~e 

vo:r:-ld vere built ·nth pla'te produced in Great 3rita.in. 891 Eovever, 

betveen 1895 and 1913, vhile steel production inc:-ea.sed by a !actor of 

1. 66 in Great Britain, it increased by a !actor or 3. 6 in the 

United States and by a factor or 4.25 in Gero-My. 891 The Soviet iron and 

steel industry, ~olloved by the Japanese iron and steel indust_ry, subsequently 

~ame into the~ own, s~oving the same accelerated. grovth rates vhich had been 

previously experienced by the British, American e.nd subsequently the 

German iron and steel. induntries. Accelerated growth rate.; a.re today -- --
being achieved by the de~eloping countries or, ::nore exactly, by a. certain -

limited - number of developing countries. This is in the logic of things: 

the astonishment caused by this development is undoubtedly attributable to 

the delay' vith which this nev stage is beginning. The point is that this 

delay vill have to be made up for. 

89/ See B. Elbaum and F. Wilkinson, "Industri&l. relations and uneven 
development: a comparative study or the American and British steel 
industries'', Cambridge Journal of Economics, 1979, Vol. 3, No. 3, pp. 275-303. 
Steel production in the United States increased by a factor of 23 betveen 
1875 and 1900. ' 
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There vas a time vhen the: British iron and steel industry controlled 

the vorl d market; even- one of the iron and steel industries which have 

since come to the fore - German, American, Japanese - has in turn made 

inroads into this market and claimed a share tor itself, and sometimes, as 

in the case of the EEC and Japan, a very large share. Every rapidly 

developing iron and steel industry has carved out its own "place in the 

siui". ~.is is vhat the "nevcomers" are also de::nanding at the beginning of 

the 1980s. Even if the iron and steel industries of the developing 

countries ha~ not set them:;elves priority export targets, they still vent 

to participate in foreign trade tor the tolloving reasons: 

- To solve problems of temporary surplus capacities (effect of 
scale};_ 

- To adjust their foreign exchange bal.ances, ~hich are bu:-1ened 
by imports of equipment, services, ore or -:eking coal: 

- To verity, in some c~es, the "international" quality of their 
products on foreign markets. 

The developing countries (e~pecially in ILAFA} are demanding participa­

tion in international trade and are protesting against the protectionist 

tarit~ measures and policies applied by many industrialized countries. It 

is interesting to note that certain Western experts -t;alk about "discrimina­

tion" in this connexion. For example, Dr. Florkosk.i acknovledges that 

" ••• exclusion of steel mill products from preferential tariff' schemes of 

developed countries and failure to l'18ke aJJ.ovance tor developing country 

exports (vhich do not have the benefit of historic market share in contrast 

to excorts ~ more established sources) in the application of quantitative 

import restraints are cause tor legitimate criticism by developing countries 

Attention must be focused on a number ot issue areas, some or vhich are 

bi~y controversial and have tended to be shunted aside. 

"Industrialised countries must seriously consider removal of tariff 

and non-taritf' o'!:>stacles to develcping country steel exports". 901 

90/ Florkoski, op. cit., p.13. (Emphasis added.) 

I 
I 

I 



- 47 -

There is nothing untimely, therefore, in this demand by the developing 

countries; it is part of a historical trend iihich has alrelidy re~eated 

itsei: several times. 

6.2. The 1980s: overtures tovards co-operation? 

In the world iron and steel industry, the second half' of the 1970s 

vas characterized, on the one hand, by fear, which gave rise, on the other 

'hand, to distrust . 

As Dr. Florkoski points out, '' .•• the emergence of some developing 

country producers as steel exporters is regarded by some '!S a potentially 

disruptive factor in the world steel market. In general, this fear is 

exagge~ated. 3ut, it has ~esulted in ~ne~~tin~ ~ist!9'1st a.~d ~ee~ 

suspicion on the part of developing countr~es. E~~o:rts to persuade 

developing countries to actively participate in international forums on 

steel arc proving difficult. Vituperative complaints by some industrialized 

countries against the granting o! preferential export cre±its for financing 

nev steel plents in developing countries contribute to the distrust. "911 

This is the situation, but it is of note that more and more voices 

a.re expressing the hope that, in the coming decade. ve shall be able to 

move beyond it, for the future of the vorld iron and steel industry depends 

on achievement of the necessary co-operation, relating, inter alia, to the 

:following: 

Organization of the market: 

Development of nev production capacities, linked to proble"ls 
of financing; 

Technical developments and research planning, etc. 

Such co-operation ruust be comprehensive and vorldvide: for this purpose, 

if it is to be realistic, it must take into account the graving involvement of 

Governments in the .:>peration of the •orld iron and steel industry. "In this 

connexion, it must not be forgotten that the bulk of vorld steel production, 

i.e. more than 50 per cent, is nov directly or indir~ctly controlled by public 

a•.ithorities. ·•921 

91/ OD. cit., p. 12 

92/ F. ?~co, Hov steelmakin~ enterprises can become internationally 
cot:lpetitive·•, OECD Symposium, Paris, February 1980, p. 18. See also ~he 
statement at the Symposium by ~. Alan W. Wolf!, former Chair.nan of the OECD 
Steel Committee. 
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According to Mr. Kono, this co-operation should also take the form 

of assistance by the industrialized cotm.tries in developing the iron and 

steel industry in outside countries: "... it is . . . important that t!le 

industrialize~. countries act to meet the strong demands of developing 

countries that desire to be more self-sufficient in steel supply. We 

believe that a reasonable approach to this problem is for industrialized 

countries to provide suitable economic and technical co-operation for 

such steel plant construction projects as deemed apprcpriate in the 

light of ... the degree of economic development achieved in that countr.r . .. 93 ! 

It vi.11 be noted that this statement describ"!s a~sistance to the developing 

countries - technical. and financial assistance - as an i.mpC1rtant task for 

the industrialized countri~s; it vi.11 also be noted that several of the 

lines 'Jf !!.ction indicate-1 gi•re rise to debate. es~e~:!.'.".l~:r ~s !"~z~r'.!s t=:e 

self-sufficiency of the developing countries and the appropriateness of 

technology. 

As re'lards self-sufficiency~ ve may question whether an iron and steel 

industrJ of any sta!lding can refrain from participating in vorld trade, to 

hovever limited an extent: this quest.ion has already been referred to. 

But ve may also question the dynamism of an iron and steel industry which, 

in the long run, would be unable to find on the spot either the capital 

goods or the services vhich it needs in order to extend and renev its 

capacities, as veil as to assimilate and adapt techniques effectively. 

Can co-operation in the iron and steel industry for long disregard and 

avoid co-operation for the production of the equi,ment and services on vhich 

the very existence and progress of the industry depend? 

As regards the a"O'Dronriateness of technolo~, it . , essential to explain 

what is meant by appropriateness, as this expression is used vi.th very 

different meanings. The question is whether appr<Jpriatene~s of technolo~ 

is reduced to small, non-essential modifications to a fev local factors, or 

whether it means genuinely taking into account the specific needs of' the 

93/ Kono, op. cit., p. 16. 
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coincide vi th the "veight" o'f the interests or + · .!L.istrialized countries 

and which, for example, might direct their re:: .. ces and energies {R and D) 

into: 

- Direct reduction: extending its possibilities and applica­
tions as regards reducing agents, the range or ores used, etc.; 

- Ehlargement or the production range of smal1 plants (fiat 
products): 

- More generalJ..y, the o"Otimum utilization of local resources and 
factors of production. 

The impressive ability or the advanced iron and steel industries 

e.g. the Japanese iron and steel. industry) to meet the chall.enge or the 

new international environment shovs that it vould be possible to rind 

solutions to important problems :-elating to the pro!!lotion of the iron and 

steel industry in developing countries, provided that the means devoted to 

this aim attained a "critical mass''. Of course, it should not be 

forgotten that these solutions vould probably prove to be of Just as much 

interest to the advanced iron and steel industries as to the nev ones in 

the developing countries. 

It is -perhaps reasonable to thinlt that broad areas of common interest 

'7ill. be systematically explored and graduall.y developed during the 1980s. 

These vill in~lude areas or common interest betveen the South and the Norti. .. , 

but also betveen the South and the South, e.g. betveen t~e oil-rich South and 

the South which is a.l.ready more advanced in iron and steel industry 

development. 

7. CONCLUSIONS. THE PICTURE FOR 1985: THE Q.UF.sTIONS ASKED 

These are not, in fact, so much conclusions as a series of q~estions 

drawn from our previous discussion and submitted for the Working Group's 

consideration with a viev to making progress in preparing scenarious r~r 1990. 
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An initial series of ouestions relRtinv t.o th~ ~~v~lOTI!!l~nt of t~~ 
iron and steel industry and more directly to the picture of the 
iron and steel industry for 1985 

1. On the basis of the factors discussed above, is it reasonable to 

think that in 1985 there rill be a balance betveen an over-all demand 

estimated at about 900 million tonnes (crude steel equivalent) and an 

over-all production capacity estimated at ~bout 1,100 million tonnes 

(crude steel equivalent)? 

2. We know that this over-a.Ll balance is consistent vith partial 

imbalances: 

Either in te?'?l1S -,f products, e.g. relating to coke, scrap-iron, 
etc.; 

- Or in regional terms. 

:n ~his co:mexion, is i~ ~easonable :o esti::ta~e at an orde~ of :n.a.gni~ude 

of 60 million tonnes (crude steel equivalent) the imbalance betveen supply 

and demand (i.e. the deficit) which rill affect all the developing 

countries in 1985? 

3. Does adecp:.ate explanation appear to be offered by the analysis of 

the causes of the persistent lag in supply as opposed to demand in the 

developing countries which stresses: 

- The rapid rise or costs and the difficulties of project 
financing, on the one hand; and 

- Weakness in technical expertise on the other. 

4. Do not the various analyses make possible a better evaluation of 

the role of the developing countries in the iron and steel industry, and, 

if the threatening·aspect is eliminated, a more dispassionate contemplation 

of the implications of comprehensive co-ope;-ation? 

(B) A second series of questions arises out of an analysis of trends in 

the iron and steel industry, not only up to 1985, but al.so through the 1980s. 

These questions are sometimes comprehensive questions; they cannot be 

strictly classified in terms of supply and demand, inasmuch as one variable 

vhich is considered important may trigger a sequence of interrelations and 

feed-back effects influencing other variables. 
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Questions relating to tile vorld industry .t.S a vhole, beginning vi th 

demand and the place of steel demand in general economic trends. 

1. Are the gene~al projections for the vorld economy nov available 

for 1990 (and for the year 2000) ("Inter:f'utures", World Bank, Wharton 

School, etc. ) an adequate basis for making re.liable iron and 

steel industry forecasts? If not, hov can ve construct (or devise) some 

satisfactory framevork? Is this considered possible &.t the present time? 

2. It vould seem tha.c a 1:1 ratio to t·-~ grovth of the GNP (per 

capita) must be looked upon as an inadequate basis for calculating the 

development of steel demand. Studies in progress (in IISI, in particular) 

are concerned rith the development of investments as veil as rith the 

development of the pattern of these investments. ean ve expect a method 

to be pert'ected in t!le :iea.r ~.iture (1 or 2 ye:u-s), ::a.king al!.c· .. -ance !'or 

these nev key variables, vhile at the. same time taking account of the 

implications of the cost of energy, the fiuid nature of the international 

monetary system, etc.? 

3. I.f it would also seeo that the calculation of demand should have 

concrete reference to the important user sectors, hov ~an this forecast 

take account; not only of the cost of conventional types of energy, but 

also of the mobilization of nev sources of energy capable of allowing for 

increasing quantities of steel? 

4. This raises the problem of the possible development of the "steel 

intensity curve": in the case of the United State~ and other advanced 

countries, is it reasonable to think that this curve rill take a :fresh up­

sving as a result of the necessity to rebuild infrastucture or of the 

mobilization of' nev forrr.a of energy? 

5. If :future d.evelopments in the steel industry are correctly 

evaluated, must ve not take into account the (ra'Did} decline in the st1eeific . 
consumption of steel per product unit, a shift vhich is ~he result both ot 

a tendency to substitute other produc+.s r~r steel and of a general trend 

tovards the use of high-quality steels? 
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6. Has not the evaluation of consumption, production and production 

capacity in terms of crude steel equivalent been rendered obsolete by the 

rapid decline in parts per thousand (crude steel per thousand kg !"inished 

product) due in particular to the increasingly videspread use of 

continuous casting? Should ve not move tovards evaluations in real terms 

and in terms of finished products? 

Questions relating to technical and technictl/ economic develooments 

l. We are faced vith one initial, all-e~bracing question: is the 

steel industry considered to be an industry in decline? Is such an 

al.legation compatible vi.th the folloving: 

(a) First, the prospect of a "stabilization" of the tvo main 
routes (HF - LD end electric furnac 0

), vhen these tvo 
routes are nevertheless undergoing intensive i~provements 
of various ki~cs (sys~e~atization ~c opt~=ali:~tion): 

(b) Secondly, the eft"e~tive move::ient from an era of ''mass" 
technology into one of "advanced tec."hnology": 

(c) Lastly, the rapid trend tovards quality and tovards high­
performance steels, based on q_uality control and uniformity 
a~d on reliance on reseach (including basic research on 
physical structure and chemical c01?1position)? 

2. Is there a real and irreversible attenuation of the distinction 

between the manufacture of.' or:dinary steels and that of high quality and 

special steels, conferring a new advantage on integrated complexes able 

to take advantage of polyvalency of plant sizes and installations? 

Questions relating to the readjustment of the key variables 

1. "Natural resources" long constituted the decisive variable in 

the iron and steel industl""J (iron and coal). Does there appear ';o be a 

real·question a.s to this pre-eminence today? 

2. What part has the development in transport costs (big ore 

carriers) played in this t~end and vhat part is it likely to play in the 

future? Can ve expect a return to countries which are rich in natural 

resources? 
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3. Is the "natural resources" variable nov yielding to the 

"t.echnical e:iq:ertise" variable (and the complex set or factors of vhich 

it is composed)? In this connexion shoul.d energy be considered only !lS 

an on~rous constraint ·or rather also as a challenge which, once 

accepted, vil.1. open the vay to decisive technical advances? 

4. Would it not be helpful to present a clearer picture of the 

importance, not only or v.Jrk experience, but also of the cohesion of 

manpower as a basis for a dynamic technical expertise? In this 

connexion, is not improvement of working conditions becoming a factor 

of prime importance in furthering technical progress? 

II. QUESTIONS PARTICULARLY CONCERNED ~ THE POINT OF VIEW OF THE 
DEVELOPING COUNTRIES 

The iron and steel industry vas chosen as one o~ the priority 

industries for implementation of the Lima targets. At the First 

Consultation Meeting, the share ot vorld iron and steel production to 

be accounted for by the developing countries by the year 2000 vas fixed 

at 30 per cent. 

In this connexion. it vill first be noted that the 3hare of the 

developing countries in vorld steel consU?11Ption vill approach 25 per cent 

by 1990, considerably outstripping their share in production, and that 

t!l~s percentage voul.d b~_much higher if account ~ere taken not only of 

direct steel products but also of steel in.ported in the form ot machinery 

and miscellaneous equipment. 

Consequently, the folloving questions centre on this gap and on the 

"veight" vhich the developing countries may or may not be able to bring to 

be~ in influencing the development of the steel industry in a va.y vhich 

vill be more or less conducive to their endeavour to close this gap. 

1. Is the claim th.at the BF /LD and EF routes have been "stabilized" 

consistent vith the claim that sufficient attention has been paid to 

alternative routes (direct reduction, for e~smple); in particular, is it 

consistent vith the mobilization of an adequate "critical. mass" of research 

along the lines desired by the developing countries? 
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2. Many developing countries are interested in the possibility of 

setting up small steelvorks. There seem to be possibilities for videning 

the range of products manufactured 'Jy these units, but can ve hope that 

adequate interest and resources vill be mobilized to ~erfect techniques 

along these lines? 

3. It is possible that the developing countries are moving towards 

a share in vorld iron and steel production of betveen 25 and 30 per cent 

by the year 2000. In the next fev :rears , hovever, vhat vill be the 

meaning of production measured in ter::is of crude steel, vhen the process 

of di°t'f'erentiation in terms of steel qualities vill be gaining 

momentum? From this point of viev, is it not becoming necessarf to amend 

the Lima tar~ts in order to take account of the realities of the steel 

industry, vhere the trend is tovards the ::umu:f'acture of quality products? 

III. ~UESTIONS RELATING TO CO-OPERATION 

As there does appear to be genere..1:- ~eenent about the importance of 

vorld-vide harmonization in viev of the fact that Governments are takin.g 

an active part (accounting for more than 50 per cent) in the 

establishment a::id operation of vorld iron and steel i.~dustry facilities, 

and as the industrialized countries also seem to be planning to provide 

assistance to the developing countries in steelmaking, the questions a.rise 

as ~o vh~ther this assis_tance should not first help to solve vhat are 

apparently the most serious difficulties, relating to: 

1. Financing of the steel industry. In this connexion, are nev 

formulas of the ·~arter deal" or ''buy-back agreement" type practicable? 

2. Progress in technical expertise. Can it be considered that 

genuine technical expertise in the iron and steel industry may even play a 

part, not only in the operation of facilities but also in the ability to 

plan and build them and start them up? 

3. Orientation of re~earch not only in the light of the veight of the 

vested interests of the industrialized countries, but also in that of the 

interest shovn by the developing countries in nev approaches and alternative 

techniques. 
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4. Lastly, non-discrimination in the organization of international 

trade. so as to tak'! account of the nevcomers as veil as of the older 

partners. 

These questions, vhich arise out of an analysis of trends in the 

iron and ste~l industry for the coming decade, are suggested for 

Ciscussion and evaluation by the Working Group. The answers given rill 

make it possible to evolve hypotheses for developments in respect of the 

key variables vhich rill be involved in the construction of alternative 

scenarios for 1990. 
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A!I~TEXES 

DEVELOPING COUNTRIES 

ESTIMATED PRODUCTION CAPACITIES FOR 1985 

.?... AFRICAN COUNTRIES (south of the Sahara) 

B. ARAB AND MEDITERRANEA.i."i COUNTRIZS 

C. ASTA 

D. LATIN • .\MERICA 

ANNEX III DEVELOPING COUNTRIES 

PRODUCTION CAPACITIES FOR 1985 - DELAYS (some examples) 



ANNEX I DEVELOPING COUNTRIES: ESTIMATED PRODUC'l'lON CAl'ACITIF.n fo'OR 1905 

------~--,--+· T-------- -- --· -. ---
Rolled Semi- . High-quality C it 1 Production capacity 

products Steel Iutegrated . t t d Direct nat and special ap da (millions of tonnen) ln e ra e . 
only steel mills mi~ls reduction products steels 

goo s 

5 0 1 to I 0. 5 to I~ 0 ~ . 5 1.0 "'-=: 

- ----·-------- ------ ------ ·---·-- .. -. ---- - .. - --- ·------- _ ... -·-

IRAN x x x x x 

SINGAPORE x x I I x 
THAILAND x x x 

PAKISTAN x x x x 

MALAYSIA x x x x 
BANGLADESH x x x x 

BURMA x x x 
INDIA x x x x x x x VI 

-~ 

REPUBLIC OF KOREA x x x x x x x 

CHINA x x x . x x x x 

NORTH KOREA x x (?) x x x x 
PHILIPPINES x x x x x . x 

PAPUA NEW GUINEA x x 

HONDURAS x x x 

DOMINICAN REPUBLIC x x I x 

GUATEMALA x x x 

PANAMA x x x 

EL SALVADOR x x x 

BAllAMAS x x x 
CUBA x x x x 

COLOt-IBIA x x x x x 

CHILE x x x x x ,(X) x 

PERU x x x x I x 

BOLIVIA x x I x 



ANNEX I (continued) 

-----·-----------, -----1- ------------~- -- r---i-----------·---·-- ·--
Rolled Inte rated . Semi- Direct 1"Lat High-quality Ca ital Productio11 capt1"l~.t 

pr~~;ts Steel etee~ mills in!~~~:ted reduction products and a:~:~!al g~da ~~~~j;":c.o~. ;0::r~o 

----- ------ ---- -- ---- ·--r-·-;---·- -.. ----~----------------- --~ ---~-0-- --

'l'RINIDAD x x 
PARAGUAY x x 
URUGUAY x x 
ECUADOR x x x 

1-tEXICO x x x x x x x 
VF.Nl'ZUELA x x x x x x 
liRAZIL x x x x x x x 
ARGl~NTINA x x x x x x x 

I I I V1 

YUGOSLAVIA x x x x x (X) x O> 

TURKEY x x x x x (X) x 
SYRIA x x 

LEBANON x x 
JORDAN x x 
IRAQ x x I x I I I I I x 
KUWAIT x 
QATAR I x I I x I x 
U.A.E. 

I 
x 

ABU DHABI x 
OMAN x x x 
SAUDI ARABIA x x x I I I x 

EGYPT x x x :< (X) I I x 
l.InYA x x x x 

'J'lJNISIA x x 
AI.GERI A x x I x I x I I (X) ! x I 



AHNEX I (Continued) 

----- -·----------------. -·-------------·- ----·-- ---- .. -·---·--· ....... 

Rolled Integrated Semi- Direct Flat High-quality Capital Productio1 capacity 
products Steel steel mills integrated 

reduction produe;ts and special goods (millions of tonne!s) 
only mills steels 

i t.:>,0.5 ta 
1 
~o ~ 5,0 5 1.0 

---- ----· ---- ------- ------ -··--·------- .... ------- ----· ---·- -·-- __ ....,_ ..... ··- .. - .. -- .. 

MOROCCO x x 
MAURITANIA x x 
SOMALIA x x 
SENEGAL x x 
IVORY COAST x x 
GllANA x x 
TOGO x x x I 

ZAIRE x x ~ 
A?IGOLA x x I 

ZIMBABWE x x )( 

ZAMBIA x x x I I x 
NIGERIA x x x x )( 

MOZAMBIQUE x x 
TANZANIA x x 
UGANDA x x 
KENYA x x x x 
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ABEX II. PRODUCTION CAPACITU.:S PER COUNTRY - 1985 

A. AFRICAN COUitTRD::s (south of the Sahara) 

SEBEGAL - Mini-mill project (rolling mill?) 

Capacities: t'rom 0.018 to 0.036 million tonnes 

LIBERIA - Feasibility studies (by MECON-India) 

!or & capacity of 0.200 million tonnes? 

IVORY COAST - Expansion of capacity of rolling mill nov in planning 

trom 0.045 to 0.060 million tonnes 

~ectric furnace project - capacity of 

23 ?ebr'.12.r'.! 

GHANA - Project for a. unit at SEKONDI vi th KRUPP 

~ ·'.'.l"."9) 
-~' 

Capacity: 0.200 million tonnes (?) (Af'rioue Industrie, l November 1977) 

TOGO - Project for e::panding the mini steel mill capacity from 

0. 020 to 0. 40 miJ.lio? tonnes (!.!etal Bulletin, 17 February 1978) 

ZAIRE - Project for expanding the MAKA.LU unit (vith Italian companies?) 

trom 0.120 to 0.250 million tonnes 

BURUNDI - Foundry project 

ANGOLA - Present unit: crude steel: 0.030 million tonnes 

rolled steel: 0.50 million tonnes 

(2 electric furnaces - 18 tonnes) 

ZIMBABWE - RISCO expansion project 

(present capacity, 1.0 million tonnes} 

ZAMaIA - In construction (vith Yugoslave co-operation): 

TIKA unit, 0.200 million tonnes (2 electric furnaces - 55 tonnes} 

MOZAMBIQUE - Small unit, 0.045 million tonnes 

(plus 2 units: pipe and tube vorks and vire draving mill} 
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- Western r>roj ect (ore from. Gara. Dj ebilet) 

Capa.ci ty from 5. 0 to 10. 0 million tonnes 

First stage after 1990? 

Beginning vi th the first rolling mil! a.t Tiaret or Said&? 

K:>ROCCO - NADOR {SONASID) project, revived earlier :project vith an 

integrated steel mi.lJ., 1. 0 million tonnes , but again reduced 

a.t the end of 1979 to a rolling mill, 0. 3 50 m....:_llion tonnes , 

for long products (1982-1983) 

- SIDERMA. project at Tangiers 

Rolling mill: 0.16o million tonnes (p:1:'i.vate group) 

- Other projects vith private Moroccan and Italian groups 

Rolling ~ill: O.lCO ~illion tonnes to 0.120 =illion tonnes 

MAURITANIA - Pre-existing project vith Kuvait; capacity: LO :nil.lion tonnes: 

cancel1ed 

- Nev, mini-ca.pa.city project: 0.020 to 0.040 mi~lion tonnes 

SO!l..ALIA - Mini-project: feasibility study by Italian consultants (1975) 

'PO'fmJGAI/"1 - Sines project to raise caps.city from 0.5 to 2.0 million tonnes 

{ nat products) 

- In l979~the project vas reduced to an expansion (long products 

only) of the Seixal unit from (). 5 to 1. 0 million tonnes ( 198 3) 

SPAllJ'!../ - SAGU?ITO project (AHM): expansion cancelled 

- Direct reduction project 

SIDERAR and PREPELSA - frozen for the time being 

- The pre-existing plan for a production caps.city of 20.0 million 

tonnes in 1982 vas abandoned in 1978 and replaced by a nev, less 

ambitious plan: production caps.city in 1985: from 18 to 20 million 

tonnes 

ITALY'!../ - GIOIA TAURO project cancelled except for one cold rolling mill of 

0.250 million tonnes 

ALBANIA - Production capacity of 0.7 million tonnes (?) 

~/ The production capacities of the countries marked vith an asterisk 
are not counted among the production capacities of the developing countries. 
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NIGERIA - Projects under construction 

- AJAOKUTA (vi.th the :TSSR and Sofresia participation) BF.'LD 

Capacity of first phase: 1.3 million tonnes (planned for 

1982 but actually very much delayed) 

(second phase: 2.6 million tonnes) 

(third phase: 5.0 million tonnes) 

- DELTAS'.:..'.l:.EL - D?. (Korf and Lurgi) rith the Gennen company GER 

Capacity cf first phase: 1. 3 million tonnes (Metal Bulletin, 

22 June 1979 and 16 May 198o) 

- 3 rolling units 

Capacity: 0.210 million tonnes x 3. For 1982 (Afrioue Industrie, 

l April 1980) 

- 3 pre-existing small units = 0.170 ~illion tonnes plus 

processing units (Japanese interests) 

SWAZILAND - Joint project vi.th KENYA, vith Sva.ziland supplying the iron ore 

for the Kenyan unit (?) 

TANZANIA - TAllGA project (vi th Italian companies?) 

0.90 to 0.160 million tonnes (MOCI, 29 January 1979) 

UGANDA - Small unit, O. 015 million tonnes 

KENYA - Project: capacity 0.3 to 0.400 mil.lion tonnes 

Direct reduction (Mombasa refinery gas) 

Cost: US$ 375 million ( financing) (Met al Bullet in, 

21 July 1978) 

ETHIOPIA - Project for a general study of the steel industry 

B. ARAB AND MEDITERRANEAN COUNTRIES 

SYRIA - RAl\iA unit, project for expansion from 0.120 to 0.300 or 0.600 million 

tonnes 

Studies carried out by MECON (Master plan for Syrian iron and steel 

industr/) 

LEBANON - At present: 3 1.mi ts (rolling mills and semi-integrated steel mill) 
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JORDAN - ZARKA unit: expansion from 0.120 to 0.260 million tonnes? 

Establishment of a nev steel company (vith the co-operation of 

Danieli) 

Capacity: 0.150 million tonnes by the end of 1980 

Another unit for the 198os 

IRAQ - KHOR EL ZUBEIR unit - HYL direct reduction 

1.2 million tonnes of sponge iron 

O. Boo :nillion tonnes of steel· (four EF 70 tonnes) 

Capacity increased to 1.25 million tonnes? 

Baghdad project (DR with Kobe Steel), feasibility study 

Project vith Kava.saki for 1983 (1.5 million tonnes) 

,..,.; .. , _ .... __ 911'\""' ..... ~~ -- , ..... "'("'(""' 
-·-- ~--.L-6. -•-.J./ •""" .,,._._..._ 

...,...: ...... .:-..,... ·-----...,·· 
Direct reduction project: 0.400 million tonnes; abandoned for the 

time being. 

Q,ATAR - Qatar Steel unit (vith Kobe Steel) 

DR: 0.400 

st~el: o.4oo 

U.A.E. - DR/EF project. Capacity: 0.400 to 0.500 million tonnes 

Appears to have been abandoned or deferred. 

ABU DHABI - DR project: 0.400 million tonnes, seems to have been abandoued, 

but. there is a nev project vith India (~1ECON) 

OMAN - DR project (vi.th DASTUR) 

Capacity: 0.120 million tonnes 

BAHRAIN - Project mentioned, 4.0 million tonnes (Saudi Arabian, Kuvaiti and 

Iraqi interests) (Metal Bulletin, 20 Ma;y 1980) 

SAUDI ARABIA - Projects cancelled: 

- With MARCONA STEEL 

DR/EF, capacities: 3.5 million tonnes 

- Expansion of the Jedda unit (vi.th BHP) 

from 0.045 to 0.250 million tonnes 

Projects under construction: 

- SABIC unit at JUBAIL ( wi tu. Korf and Lurgi) 

Direct reduction (;.fl:DREX), to be completed by the 

end of 1982 

Capacity: 0.850 ~illion tonnes 

I 
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- Pipe and tube mill (vith SUMITOMO) 

Capacity: 0.085 million 

EGYPT - Expansion of the REI.WAN unit (vith the USSR) from 0.300 to 

1. 5 million tonnes. Long and nat products: completed. 

- 3 pre-existing semi-integrated uni ts = 0. 300 million tonnes 

- Recently revived DEKHEILA project (vith Japanese co-operation) 

Direct reduction 

0.725 million tonnes (Proche Orient Economioue, 10 May 1980) 

- Unit project (Sadattown) 

o.400 million tonnes 

LIRYA - Misurata project 

?irst. ?!°:ase, '.'I':) 
.,;_ .. ' C3.pa.c i ty: l.2 ~i:licr. ~onnes 

EF: 1.0 ~illion tonnes 

In principle, to be completed in 1984 

(First stone laid at the end of 1979) 

TUNISIA - Expansion of the Menzel Bourg~iba unit from 0.170 to 0.230 million 

tcnnes (nov in doubt) 

- Gabes project: DR, capacity 0.5 to 1.0 million tonnes 

(vi th Brazilia:i and Japanese participation), cancelled 

- Project in co-operation vith FINSIDER mentioned 

ALGERIA Pre-existing ORAN unit: capacity recently doubled up to 0.08o -

0 .100 million tonnes (open hearth t'urnace) 

- Expansion of EL HADJAR (SNS) unit from 0.5 to 2.0 million tonnes 

(to be completed by the end of 1980) 

- JIJEL project (studies by TRACTIONEL-BEL) 

DR (process not chosen) 

1.0 million tonnes of sponge iron, or 2.0 million tonnes (?) 

Steel: 1.0 million tonnes 

Billet~: 1.8 million tonnes, completion: 1982-1985 

- AIN MILILA project, special steels 

Studies with BOFORS (Sweden) 

Capacity of 0.180 million tonnes (for 1986?) 

( 
\ 
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YUGOSLAVIA - JESENICE, capacity increased to 0.920 million tonnes 

- SMEDEROVO, capacity increased from 0.950 to 1.650 million tonnes 

- ZENICA, capacity increased from 2.125 to 2.36o mi11ion tonnes 

- SKOPLJE, capacity increased from 0.900 to l.750 million tonnes 

- SISAK, capacity increased from 0. 410 to L 0 million tonnes 

- NIKSIK, capacity increased from 0.180 to 0.360 mi11ion tonnes 

- SPLIT, capacity increased from 0.180 to 0.050 million tonnes 

- SISAK (:pipes/tubes), capacity increased from 0.100 to 

0.300 million tonnes 

GREECE·~/ - Hal.yvourgiki unit (near Athens) 

Capacity of 1.5 million tonnes (LD: l.O million tonnes) 

{EF: 0.5 =illicn tonnes) 

- Hellenic Steel (Salonika) 

Expansion of cold rolling mill 

from 0.350 to 0. 700 million tonnes (l.O m.i11ion tonnes?} 

- 3 mini steel mill projects, capacity: 0.36o million tonnes 

- Several small existing unit~: 0.7 to 1.0 million tonnes 

TURKEY - Existing units: 

Golakyl: capacity - 0.350 million tonnes 

Metas: 0.26o million tonnes 

MICEK: 0.050 million tonnes 

- Expansion of: 

KARABUK unit from 0.600 to 1.0 million tonnes 

EREGLI unit from 0.830 to l.9 million tonnes 

ISKENDERUN unit (vith USSR) 

Capacity increased from l.O to 2.2 miJ.lion tonnes 

Second phase del~ed 

ASILCELIK unit from 0.125 to 0.350 million tonnes 

- Projects planned for: . 
SIVAS, capacity: 2.6 million tonnes 

Feasibility study by Kaiser Engineering 

Competition for construction betveen Japan, Romania, three other 

Western groups 

Construction not yet started 
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- EDAS (Izmir) 

Direct reduction: 0.400 million tonnes 

Feasibility study 

- CUKOROVA: capacity - 0.300 million tonnes 

C. ASIA 

IRAN - Projects for high-quality and special steel units with 

Bolher et Creusot Loire - cancel.led 

- ISFAHAN: expansion from 0.550 to 1.9 million tonnes under vay 

with the USSR. The units which it had been planned to build 

at Bandar Khomein:r (with FINSIDER) !)robably to be transfer!'ed to 

Isfahan: direct reduction uni~s 

- AHWAZ - direct reduction units 

3 Midrex ) 

3 HYL ) 
) 

3 EUROFER ) 

under construction 

(with considerable delay) 

Capaciti~s of 1.5 to 2.5 ~illion ton.ues 

Estimated production capacities for 1985: 5.0 to 6.0 million tonnes 

PAKISTAN - PIPRI unit, phase 1: 1.1 million tonnes (scheduled for·completion 

in 1984) 

(Second phase later on) 

Cost estimate revised fl-om US$ 1.3 to 1.9 billion 

- DR unit project: 0.400 million tonnes (?) 

Estimated ~reduction capacities for 1985: 1.5 million tonnes 

INDIA - 1976 plan for expansion by the year 2000 cancelled 

- Projects for expansion of the BOKARO unit from 2.5 to 4.3 million 

tonnes 

Projects for expansion of the BHILAI unit from 2.5 to 4.750 million tonnes 

VISHAKHAPATNAM project - first phase: 1.6 ~illion +,onnes negotiated 

with the USSR (buy-back agreement) 

- Other projects mentioned and studied: 

MANGALORE: negotiation with several groups (USINOR) vith buy-back 

1:1.greements 
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PARADEEP (negotiations vi.th Davy ~emag) 

Several other pro,jects, some vith direct reduction: 

ORISSA, cape.city: 0.140 million tonnes 

BIRAR: " 0 .120 miL1..ion tc.:nnes 

SUP.AT: " 0.400 mill.ion to.Jnes 

Other projects: 0.300 millioL tonnes 
rt 

" 

0.160 million tonnes 

0.030 million tonnes 

190 mini steel mills (not counting 100 re-rolling mills} in India, 

of vhich 82 are in operation and produced 1.2 million tonnes in 

1976-1977 

Estima~ed production ca~acity for 1985: 20.0 million tonnes 

3ANGLADESH - ?reject for a direct-reduction unit, 0.500 ~illion ~onnes 

BUill·tA - One ~ma.11 unit, 0.030 - 0.040 million tonnes (1 HF, 15-17 tonnes) 

Estimated production capacity for 1985: 0.500 million tonnes 

(Bangladesh - :2urma) 

MALAYSIA - Expansion of .Ma.J.e.yavata unit to 0.250 million tonnes planned 

- Amalgamated Steel Mill: 0.200-0.250 million tonnes 

- Study for another unit vith Austro-Mineral 

SINGAPORE - National unit: 0.420 million tonnes, plus seven re-rolling mills 

PAPUA NEW GUINEA - Rolling-mill project: 0.035 million tonnes 

INDONESIA - KRAKATAU unit - Direct reduction, HYL 

Five modules, production c~pacity: 2.0 million tonnes 

The second module vent on stream in April 1980. 

The third vill go on stream in 1980. 

(Meta.l Bulletin, 6 May 1980) 

- About ten other units: 0.500 to 0.600 million tonnes 

THAILAND - Seven units producing steel 

- 70 re-rolling mills 

- On~ dir~ct-reduction project: 0.400 million tonnes (1984-1985) 

- One uther project: 1.5 to 1.8 million tonnes 

(Aastro Plat'. s~~~ies) 

·Expansion of rolling-mill capacities, 0.340 milJion tonn~s, hy 1981 
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PHILIPPINES - Ten units producing steel; 29 re-rolling mills: 

present (1978) crude steel capacities: o.460 million tonnes 

long products: 1.030 million tonnes 

flat products: 

(hot-rolled): 0.350 million tonnes 

(cold-rolled): o.450 million tonnes 

- ~AlIAO project: 1.0 million tonnes 

Estimated cost: US$ 1.7 billion 

Financing refused by the World Bank and, for the time being, 

by Japan. 

- Armco-Marsteel project - special. steels 

Capacity: Q.050 to Q.lOO :nillion tonnes 

Estimated capacities for 1985 for al1 ASEAN countries: 5 to 6 million tonnes 

REPUBLIC OF KOREA - P~HANG (PCSCO) unit 

Production capacity: 5. 5 mill.ion tonnes 

To be increased to 8.5 mil.lion tonnes in 1982 

- Chl.Ilgwon special steels unit: capacity - 0.250 mil.lion 

tonnes 

- Special steels i.;nit: capacity - 0.150 mil.lion tollftes 

Production capacity, excluding Posco, nov amounts to bet;ieen 

2.3 and 2.5 mill.i~n tonnes. 

- UI.SAN project, first phase, 3.0 under study: decision 

deferred for the time being. 

Estimated production capacity for 1985: 12.0 million tonnes. 

~EMOCRATIC PEOPLE'S REPUBLIC OF KOREA - ?resent production capacity: 

approximately 4.o mill.ion tonnes 

- Projected capacities for 1985: 

6.5 million tonnes. 

CHINA - Preliminary plan for product1~n capacities of 60.0 million tonnes 

in 1985, and 100. 0 million tonnes in the year 2000 (Metal Bulletin, 

13 June 1975) sharply revised (see Le Mo~de, 24-25 June 1979) 

- Expansion projects: 

ANSHAN, 6.o to 8.0 million tonnes 

PAOTAO, 1.0 million tonnes 
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WURAN, 3.0 to 6.0 million tonnes (indefinitely postponed} 

PAOSHAN: first phase in 1982 - final capacity of 6.o million tonnes 

MAANSHAN (Built by China): 0.700 million tonnes (Metal Bulletin, 

l.8 April 1980) 

Estimated production capacity for 1985: 45.0 million tonnes 

(Metal Bulletin, 14 March 1980, an increase ot 15 per cent over 1979} 

D. LATIN AMERICA 

TRINIDAD - ISCO'l'T project. Direct reduction 

l. 2 mill.ion tonnes: Ke.vasaki 

Mitsui 

Industrial 
Developtient 
Corporation 

ll. 5 per cent 

5.0 per cent 

67.0 per cent 

Estel 16. 5 per cent 

Mitsui and Estel bavillg withdrawn (end of 1976), the project has 

been reduced to 0.800 million tonnes of sponge iron, 
first modu1e 1980, 

secoud module 1982 

and 

0.600 million tonnes of steel (Metal Bulletin, 

21 September 1979}. 

CER'rRAL AMERICA - Units in the Dominican Republic: 0.060 million tonnes 

GuateDl&la: 0.130 " " 
Hondurs.s: 0.100 II n 

Panama: O.J:25 " n 

El Salvador: 0.100 II II 

Bahamas: 0.100 " " 
CUBA - Jose Mart! unit - second phase: 0.350 million tonnes 

third phase: 0.675 " " (1981-1985) 
(vith the co-operation of the USSR) 

- Stainless steel unit: capacity: O.C50-0.060 million tonnes 

(cost: US$ 500 million - Metal Bulletia, 

7 November 1978) 
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- Project: 2.6 million tonnes - 1990 (USSR co-operation) 

(ILAFA reviev, February 1979) 

Estimated production capacities for this group of countries in 

1985: 1.7 million_tonnes. 

BOLIVIA - Steel production plan (ILAFA, June 1979) and MUTUN project: 

0.450 ~illion tonnes 

Study contract vith McKEE (project for exporting 0.400 to Brazil) 

Project reduced to a capacity cf 0.100 l:lillion tonnes (~.fetal Bulletin, 

27 July 1979} 

PARAGUAY - Project: capacity: 0.100 million tonnes (loan amounting to 95 per cent 

ot cost by Banco do Brazil} 

PARAGUAY (Metal Bulletin, 21 July 1978) 

URUGUAY - !-lini steel mill project (ILAFA, November 1977) 

ECUADOR - Project for a direct-reduction unit, o.4oo million tonnes (0.432 

million tonnes of steel) (Metal Bulletin, 15 June 1979) 

' 
COLOMBIA - Development plan: capacity of 1. 5 million tonnes of crude steel 

in 1985 vith financing from the World Bank, envisaged, but this 

plan must be re-evaluated (ILAFA, May 1980) 

- Expansion of Paz del Rio to 1. 0 million tonnes, but a loan of 

US$ 500 million is being sought 

(Tiers Monde Ingenierie, 8 January 1980, 

~.fetal Bulletin, 9 March 1979) 

- Direct-reduction ~lant project: 0.400 million tonnes to supply sponge 

iron to four al.ready existing plants 

Estimated production capacity for 1985: 1.0 million tonnes 

PERU - Sider Peru project: 2.2 million tonnes in 1982 

4. 0 " " ,, 1988 

deferred because of its excessivelr high cost 

At present: 

Project approved fer expansion of the Chimbote unit to 0.720 million 

tonnes and for one direct-reduction unit, 0.400 million tonnes of 

spc~ge iron and 0.400 million tonnes of steel 

(Expected cost: US~ 352 million, of which $ 300 million are to be 

obtained by loans) (~etal 3ulleti~, 25 Januar/ 1980) 
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Estimated production capacity for 1985: 1.0 ~illion tonnes 

CHILE - Expansion of Huachipato CAP units (up to 1 to 2 million tonnes) 

Estimated production capacity for 1985: 1.5 million tonnes 

VENEZUELA - Units in operation: capacities of approximately 1.0 million tonnes 

(including one special steels unit) 

- SIDOR: being completed - full production expected for 1983-1984 

( 1.28 million tonnes produced in 1979, ~etal. 3ulletin, 9 May 1980) 

Capacity: 4.8 million tonnes (6 EF) 

- ZULIA: First phase - 1.4 million tonnes, to be completed by 1982 

(Cost: US$ 2.5 billion plus coal ~ines) 

(:.retal Bulletir:., 10 Augu-;t 1979) 

Cap:.tai.: 2G ;er Ce!;.-: ?t.:~do C.e .. . , e~ezue .... 3. 

40 per cent eorpozulia 

40 per cent for~ign partners (?) 

First phase subsequently reduced to 1.1 million tonnes and deferred 

{construction to begin in 1982 and be coII11Jleted in 1984) 

(~etal Bulle~in, 28 December 1979) 

Estimated production capacity for 1985; 7.0 million tonnes 

MEXICO - Steel plan for 1979-1990 (Metal Bulletin, 27 November 1979) -Demand should rise to 10.4 million tonnes in 1981 

15.0 11 
" rr 1985 

Production capacities should increase as follows: 

(Ccst: US$ 25.4 billion in 10 years) (ILAFA, May 1979) 

Amf.SA from 3.75 to 4. 5 million tonnes 

FMSA " l. 5 " 1.87 ., ,, 

SICARTSA 
(Las Truchas) " 1.3 II 2.7; ,. ., 

HY LS A " 1. 5 " 3.0 " " 

TAMS A 
., o.425 " 0.750 " " 

Other units: approximately 1.0 million tonnes 

(Campos Hermanos and others) 

Estimated production capacity for 1985: 13.0 to 14.0 million tonnes 
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BRAZIL - The 1973 steel plan anticipated the !allowing capacities: 

40.0 million tonnes in 1985 

37.0 " " " 1985 (after revision) 

33.5 " 11 
" 1985 (after revision in 1978) 

28.0 11 
" " 1985 (1979-1980 ILAFA, August 1979) 

Investments in the steel industry amounted to 

US$ 5.9 billion betveen 1971 and 1977 

US$ 2.0 billion in 1978 

- Expansions: 

CNS: phase III up to 4.6 million tonnes in 1982, but delay probable 

(ILAFA, July 1979) 

USIMINAS, phase rr, up to 5. 3 million tonnes in 1983, but delay 

probable 

Pbase r.v to include one hot rolling mill, 3.0 million tonnes 

(Metal Bulletin, 6 June 1980) 

COSIPA, phase III up to 3.5 million tonnes in 1983 

Partial financing (5. 5 per cent from the \l'orld Bank and the IDB) 

ACESITA - expansion (high-q,uality and special steels) for 1982 

up to 1.0 million tonnes 

ACOMIN.AS - First phase: 2.0 million tonnes for 1981, but with 

del~ (nego~iation or a loan or US$ 505 million, 

euro-dollars; 98 banks, Morgan Grenfell), not counting 

us$1,204 million in internal loans and 

uS$ 699 million 255 Morgan Grenfell 

(suppliers' loans) 242 Ferrostaal 

152 French banks 

50 Exim.bank 

Total: US$ 2.700 billion 

'l'UBARAO - First phase: 3.0 million tonnes !'or 1982, but delaye~ 

(Cost estimated at US$ 2.7 billion) 

(Capital participation: US$ 600 millio~: 

51 per cent SIDERBRAS 

24.5 per cent KA\l'ASAKI 

24.5 per cent FINSIDER) 

Loan of US$ 700 million from Japanese banks 

I 
I 

I 
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:-~IDES .rmn:o?. - Project reduced from 2. 0 million tonnes to 0. 600 million 

tonnes for Jul.y :982 (ILAFA, Februarf 1980) 

(later 2.0 mil.lion tonnes instead of 4.o million tonnes) 

SIDERSUL (Santa Catarina) 

Direct reduction - First stage 0.500 million tonnes for 1985 

Other producers: capacity ot approximately 5.0 :nil.lion tonnes 

Nev plants ot CSN No.2 and CENTRAL DO ACO: projects indefinitely 

postponed 

Estimated production capacities tor 1985: 25-27 cillion tonnes 

ARGENTillA - ln 1976 (Metal Bul.letin, 25 May 1976} it vas estimated that 

production woul.d amount to 18.0 million tonnes in 1985. 

In. 1979 (::) . .?A, :!ay !.9T.?), ::.e?::a..-id :·:::!:' :.?E5 ·..;as es~:.=a-:ed. :.t 

3.6 million tonnes 

Production in 1979: 3.244 million tonnes of cr~de stee~ 

?resent capacities estimated as follovs: 

SOMISA: 2.5 million tonnes 

ACINDAR: 0.700 million tonnes (Gillettes) 

GURMENDI: 0. 450 

DAI.MINE: 

SIDERCA: 0.700 to be increased to 1.0 million tonnes 

PROPULSORA: 

plus eight other units: 0.7 to 0.9 million tonnes (including ZAPLA) 

- Expansion ot SOMISA trom 2.5 to 4.0 million tonnes 

Approval of the plan vas expected in May 1980, but the financial 

problems have not yet been settled. Nippon Steel vas asked to 

participate in the cap:ital but has refused (~.(eta.l Bulletin., 

18 March 1980) 

- SIDDlSA project (south of Buenos Aires) 

Capacit7: 4.o million tonnes (estimated cost in 1976: US$ 3.5 billion) 

These studies are continuing, because the financial plan has not 

been approved (financial backers being sought) 

(Metal Bulletin, 27July 1979 and 5 February 1980) 

(Agreement en technical. co-operation vith Uippon Steel in 

Metal Bulletin, 5 February 1>80) 

Estimated productio~ capacities for 1985: 7.0 million tonnes 



ANNEX I II - DEVELOPING COUNTRIES: PRODUC'l'ION CJ\PJ\Cl'l'll':fl FOR 19£1): fllo!LAYS ( oome cxwnphs) 

IRAN 

PAKISTAN 

INDIA 

R~~l'UliLIC OF KORF..A 

CllINA 

INDONESIA 

PllILIPP INES 

COLOMBIA 

PlrnU 

BOLIVIA 

'l'RINIDAD 

MEXICO 

VENEZUELA· 

ARGENTINA 

liRAZIL 

ZAf.ffiIA 

POR'l'UGA L 

CANCELLATION REDUC'rION 
IN SCALE 

DF.t.AY on POB'l'l'I >tll;:tU~tlT 
OF l'RO,JI.:C'I' 

D1'~1,l\Y IN 
CONH'l'ntlC'l'ION 

llf!l.AY I H Rl~ACll mo 
flCllEl>lll.EI> PROl>lJC'l'ION 

... ---- ---- ... ----·- ------- - . - . -- ----·~------------·----···- -------·-·· - -·-·--· -· - - . 

- Special steels units 

- BANDAR KJIOMEINY 

SIDERPgnu project, 
~.o million tonnes 

ITAQU1: I and·II 

MU TUN 

JS COTT 

ZULIA l 

New coastal uniL:i 

Ul.SAH I 

fllll\HGllAI und olhera 

tU NDANJ\O 

Expo.neion of Pl\i'. OEI, RIO 

ZUl.IA 1 

SOIHGJ\ 
Sil>INSA 

MENDEfl JlJNIORI CSN 2 plant 
Central do At;o 

sums 
(in favour of Lh•~ 
e~paneion of B1°:1 :<Al,) 

AllWAZ - ISFAllAN 2 

Pll'llJ 

Expansion of DOKAR 
BllILAl 

WUHAN and others 

BICAH'rBA 2 

1'UBARAO 
USIMINAS IV 
ACOM I NAB 
CSN III 

1'1 KA 

KRAKA'l'AO 

SIDOR 

-~ 
r.· 



SPAIN 

ITALY 

TURKEY 

ABU DHABI 

UAE 

EGYPT 

TuNISIA 

ALGERIA 

MOROCCO 

MAURITANIA 

SAUDI ARABIA 

CANCELLATION 

SAGU~TO, phases 2 
and 3 

GIOIA TAURO 
(except CR Mill) 

GABE3 (DR) 

MADOR 
(except rolling mill) 

Project for 1. 0 
million tonnes 

MARCONA project 
(3-4.o million tonne 

Expansion of JEDDAll 
(BHP) 

mmUCTION 
IN SCALE 

DF.LAY OR POS'l'PONEMENT 
OF PRO.JTt;CT 

2 DH unit!:' 

SIVAS 

X (DR?) 

X (DR?) 

Dekheila (DR) 

Expansion of El. FOULADH 

WESTERN 
(5-10 million tonnes) 
JIJEL (DR) 
Fine nnd special steels 

DELAY IN 
CONSTRUCTION 

DELAY Ill REACHING 
SCJl~DULED PRODUC'l'ION 

---- - ---&--- ~-·- ----- --- .. -·· - - . - - - .. 

ISKENDERUN I 

·-EL JIADJAR II 

ISKENDEIUIN II 

Helwan IJ: 

EL llADJAll 

---1 
VI 
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