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CHAPThR i   • IXT RUI XJCTIÛN 

1.1 > of Refe rencc 

In September 1*>70 W.S, Atkins and Rurtners were asked by the United 

Nations Industrial IVvelopmunt Organisation to prepare a report on all 

integrated and, as far as possili le. on semi-integrated iron and steel works 

projects in the developing countries, with a capacity of more than ITO,CM) tons 

per year. 

Integrated works have been defined as those which start with iron ore or 

oxide pellets as a raw material, and semi-integrated works as those which 

start with scrap, pig iron or reduced pellets.   Thus information was not sought 

for rolling mills, forges buying in steel as slabs, blooms or billets, nor for 

foundries making iron or steel castings without any further processing of the 

cast product. 

It was agreed: 

(i)      that the definition of developing countries should exclude: 

Australia 

Canada 

China (mainland) 

Europe 

Japan 

New Zealand 

Rhodesia 

South Africa 

United States 

U.S.S.R. 

1 
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with ilu. inception that certain countries in liurope should be 

covered,  nainolv Cvnms. Crocce.  Ireland. Turkcvand 

Yugoslavia. 

(ii)     that publisned infomiation on development plans and statistics of 

apparent steel consumption were to be gathered for these developing 

countries.   Thus the report was to be prepared primarily from 

published data, although information was also to be sought direct 

from the countries concerned, through such sources as embassies, 

commercial offices, and trade corporations. 

(iii)    that all infomiation should relate to steel works projects falling 

within tlb; following four categories: 

(1) nov under execution; 

(2) agreed upon but not yet started; 

(3) planned but not yet agreed; 

(4) considered for implementation in the 1970's but not yet planned 

in detail. 

(iv)    that such projects should be assessed in terms of: 

(a) the source of raw materials; 

(b) the type of process to be employed; 

(c) the size and sector of market to be sought; 

(d) the approximate capital cost of the development; 

(e) status of the project, in terms of the categories indicated above. 

(v)     that the información acquired was to be treated analytically, in terms 

of the likelihood of the projects concerned going ahead in relation to 

the markets envisaged for their output.   The likely impact of the 

projects on die iron and steel industry of the country concerned, or of 

the region, was also to be considered.   For this purpose, the developing 

countries should be classified by regional or sub-regional zones. 

1.2  Method of Study 

All sources of non-confidential information in the possession of W.S. Atkins 

and Partners were utilised, and various libraries were used, such as the Iron and 
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Slf.-l Institute in London.   The co-operation of tin- British Steel ( <>t |*< r iti«>n in 

supplying itiforniation drawn from a wide nnu;e of publication     v.is m\.•»hi.ibtc 

a.-> w.h Ute assistance 01 the N.ital oidlelin.    .i--^i:,i,i.,i.   •..i-- .M^O II,I rw.ii limn 

many other sources, including the Projects Croup of the Department of Trade« 

and Industry, the Commonwealth Development Corporation, Ash mo re Benson 

Pease S. Co., and John Miles & Partners» 

In order to obtain information direct from the countries concerned, a 

questionnaire was drawn up - an example lias been included as Appendix 1,   It 

was decided that, in general, no approach should be- made to i outlines with a 

population below 1 million,  since in tenus of per capita steel consumption a 

smaller population would not. justify a 100,0(1) ron steel works,    A few exceptions 

were triade - for instance, Bahrain and the Gulf States were included in view of the 

potential investment in an iron and steel industry out of their oil revenues.   On 

this basis, it was necessary to make some approach for information to a total of 

94 countries, distiïbuted among the following major regions; 

Africa: 37 

Latin America: 24 

Middle East: 11 

Far East: 17 

Europe: 5 

It should be noted that the Far East is taken to include the Indian sub-continent, 

while the Middle East includes Egypt and Iran, but not Turkey. 

The first approach was made to the embassies of these countries in London, 

and to British embassies in the respective countries.   They were asked both for 

any information they possessed on iron and steel works projects, and also for 

the most appropriate person or office to whom a questionnaire might be sent. 

The response from the embassies was good, although considerable delay wag 

caused by the coincidence of the prolonged postal strike in the United Kingdom. 

On the basis of the information supplied by the embassies, a certain number of 

countries were assumed to have no steel works plans within the terms of 

reference of the survey, and no further approach was made to these countries. 
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v ounit H - , . "  " .   ••      •    i-îii't,   '..   .tin    < i .-in , io the tol.il iiumlxT of 

t|ui-sin)tiii..ircs despatched.     B\   region. .IK- renins wen  distributed ,<s follows: 

• hu h 22 w» 

Ht ,:ion 
Conipleied 

(Questionnaire 

Replies by 
Letter 

Africa: 7 9 

Latin America: 5 5 

Middle East: 1 1 

Far Baut: 7 1 

Europe: 2 2 

TOTAL 22 19 

Unfortunately, replies were not received from some of the countries where 

there is already a well developed steel industry with known expansion plans. 

1,3 Outline of Chapter Contenti 

Chapter 2 

The information gained from the questionnaires, publications and other 

sources has been recorded in Chapter 2, which has been subdivided into ten 

regional areas.    Africa has been trotted as four sub-regions - North, We« 

Central and East;     Latin America has been divided into two areas only - South 

America and Central America including Mexico and the Caribbean islands. 

The Middle E ait and the Indian sub-continent have been dealt with independently, 

leaving the Far East as an area comprising the rest of Asia together with 

Papua and New Gienea.    Finally the European countries, including Turkey, have 

teen  treated as a sepirate group.    Details of the countries in each region are 

given in Appendix II. 



Wif'nr the .»pp*-npri.tli1 HI*CIion dealinu with each of these ten sub-rt'j;ions, 

dt  ,, ^,>..ii>*i of tlii  sub- 11 rion as a v. hole precedes nmre detailed in fornirli ion on 

ii'n'i\ nid >1 t otiiii lit s , i. iik-r hi'pa ran   i¡i.-auiiigs.     No absolute imi    oí ih:- Unction 

was drawn between those countries trented as part of the general assessment 

ami those given Individual treatment;    the division differs for each sub-region, 

accordine to an assessment of the importance of developments in each country 

and their impact on the sub-region. 

The information in Chpater 2 is complemented by a set of schedules for all 

countries with definite expansion plans.     All available details of the raw 

materials,  implementation date, process, crude steel capacity, product output 

and capitili costs of each project have teen given in these schedules, which are 

assembled in Appendix III. 

Chapter 3 

Estimates of the development of steel consumption and production in the 

developing countries during the 1970's have been given in Chapter 3.    These 

estimates have been made in comparison with the equivalent levels during the 

1960's, and have been based entirely on published statistics.    The technique 

used to assess what level of consumption and production will he reached by 

1980 was linear regression, whereby a line of best fit was drawn for the published 

figures for the 1%0's,  and extrapolated to 1980. 

It was not possible to make detailed forecasts for each country, in view of 

the lack of information.    The trends for the developing countries were therefore 

calculated by comparing the figures for the whole world with those for the 

developed countries, for which statistics are more readily available.    In 

addition, estimates were made for each of four major regions - Africa, Asia, 

Latin America and Europe (developing countries only);    it was not possible to 

single out the Middle East for this purpose. 

Chapter 4 

In this chapter, the alternative technological processes for steelmaking are 

discussed, with special attention to future trends in technology and their possible 

relevance to the development of the iron and steel industries of developing 

countries.    Consideration has also lwen given to the particular processes 



riivii-'.i'.'.'il tor exnansion projects, whcrevei  these h;»ve kvn reported in 

suffii icnt detail,  m ordì r to ìI^H'SS the application or otherwise of new 

icchiiolo^kal trends ni t ¡ 11. dc\ eloping countries. 

Chapter 5 

This chapter considers the various factors affecting the development of an 

iron .nul steel industry, inc'lsding political, sociologi -al and economic factors 

as well as the technological aspects already discussed in Chapter 4, 

Ttie report concludes with a summary of the likely pattern of development 

during the 197()'s in each of the major regions. 



CHA ITER 2 - DEVELOPMENT PROJECTS IN THE 
DEVELOPING COUNTRIES 

2.1    North Africa 

General 

Of the five countries in this region, only two have well-established steel 

industries - Algeria and Tunisia.   The steel plant at Algeria's Société Nationale 

de Siderurgie will become operational this year, with a capacity of 500,000 tons, 

which will give Algeria the biggest steel industry in North Africa.   Their output 

of rolled steel is already higher than Tunisia's, where there is a smaller 

integrated steelworks with capacity of 120, 000 tons of crude steel per year. 

Expansion at this works will be somewhat slower than in Algeria. 

In Morocco, the present steel industry is small, but there are plans for an 

integrated works at Nador (Raskebdan), with a capacity of 120,000 tons 

envisaged on completion of the fir    stage,  rising to between 250,000  and 

300, 000 tons, including some 20,000 tons of ferro-manganese.   This plant would 

probably utilise local deposits of high quality iron ore and coal from the Djerada 

deposits, although the possibility of using a HyL direct reduction process has not 

teen ruled out, based on natural gas from the Arwez Terminal.   The intention 

would be to substitute home production for Morocco's fairly substantial imports. 

Work does not seem to have begun on this project, since the financial arrange- 

ments have not yet been finalised, although it is reported that a U.S. -French 

group has proposed to finance an $85 million works. 

In Libya there is at present no steel industry other than a plant producing 

around 20,000 tons per year of reinforcing rounds, but the Government has 

plans to exploit local availability of natural gas anil fuel oil to establish a substantial 



lukj] industry tu.^d ou 11 u.  direct  reduction procès.-..   'l'In,  obj^tiu. of tin-, -acci - 

works would IH- maml\  to .supply the r.inullv frowns home markt tor sieri 

products, especially rulx;- and pipe lor the burgeoning oil industry us well as 

steel lor the construction industry.    It is believed that the Libyan plans are 

fairly tentative, and that production would not start in any event before the end 

of 1()75 or the beginning of 1976. 

nie re is at present only a galvanising plant of 18,0(X) tons capacity in the 

Sudan.   They have plans to set up a plant by 1974 for resmelting scrap iron;   the 

planned capacity is lh, ()()() tons of finished products, consisting initially of 

reinforcing bars. 

Algeria 

Algeria's iron and steel industry' plans originated under the French adinini- 

st ration about 10 years ago.   The tesis of planning was to exploit the co-intry's 

own iron ore deposits at Ouenza and also local availability of oil and natural gas. 

The plans have been broadly to build up an integrated steel industry in three 

stages, first by establishing ironmaking, secondly steelmaking, and finally 

finished products manufacture.   Ironmaking is now operational, and much of the 

iron is being exported, particularly to Japan;   building of the steelworks is well 

advanced with technical and financial assistance being provided by the Soviet Union 

and other countries.   The steelworks should become operational this year, 

together with 10 million tons per year capacity of hot rolling and 200, 000 tons 

per year of cold rolling mills.   There are joint plans to add a third LD converter 

in 1973. 

Ihe rapidly developing oil and gas industry in Algeria has meant that one of 

the most rapidly growing domestic markets for steel has been mix? and pipe. 

There are already some facilities for tube manufacture at El-Madjar, but there 

are plans for a 160,000 tons per year seamless tube plant to be added in 1974. 

Looking further ahead, there are plans to double ironmaking capacity in 1975 

and also to add a 400,000 tons per year bar and section mill in the same year. 

Given the determination of the Algerians to develop their own integrated steel 

industry, there is no reason to suppose that these plans will not eventually come 
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I m.-lL, .  Tctv.tts   ¡our countries which al i\ad> hau  small steel tndu.-,tries 

••¡ni :>c>m<.  dexelopnu ni plans   • (.liana, l\or\ ("oast,   Liberia and Ni "'(.-ria.    There 

is con ink i.ible scope lor them io co-operate over steelworks development in 

vuv of flu   rather rest acted size of their indiudual home markets, arni in 1967 

a stiid\ vas carried out on this basis, which has been detailed below untier 

Lilx-ria.    The Nigerians were not prepared to consider eo-operation at that time, 

ami have their own de\elt)ptnent programme,    (¡liana have been considering for 

some years extending (heir steel plant af Tenia, which produces around .'U.),l)00 

tons ot nil-1 Junt M eel and reinforcing rods fier vea r from ships' scrap,   to a 

level aie , id ! IM), ( Hit I f oils per year.     The stale ol progress on this proposal is 

not known.    'I here is a small steel industry developing in Ivory Coast which 

consists at present only of rolling mills, but electric s tee Ima kin g is being 

introduced l)etwven 11>?1 and 1975.    Even by ll)H0,  however, total capacity will 

only be «i round 160. (MX) tons per year.   Local iron ore deposits in Ivory Coast 

are als« Ix,'in g developed. 

»! 

II 

Liberia 

lite Litvrians have* no iron and steel industry of their own. but plans were 

drawn up in 1 %7 to establish an integrated steelworks to serve the whole of the 

West African sub-region.   It was assumed that the markets in Nigeria and the 

Niger would be supplied by the steelworks planned for Nigeria, and that the net 

market in West Africa open to a Libe ria n steelworks would be 400,000 tons per 

year in I1*? V   The plant was. therefore, plannen! to produce about 200,000 tons 

per year initially, u«tng one 15 foot blast furnace and two LD converters;   output 

would eventually riae to over half a million tais per year.   Nothing lias yet been 

done towards the implementation of these plans,which would have been based on 

die availability of hijfti quality local ore which is at present only exported;   there 

is also a l«s al pe lieti sing plant, which is planned to produce some 2 million tons 

ivr war in Wl,   Financial arrangements were to have been shared between the 

participating countries;   the capital cost wag estimated in 1%7 to be of the order 

ui 14 I5» nul.uni over the first ten years. 
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(although the latter is not of such good quality as, for example, in Mauritania). 

Further. Nigeria alone probably accounts for as much as 50^ of the total market 

for steel products in West Africa.   As yet there is no integrated steel industry 

in the country, although there have been ambitious plans to establish such an 

industry.    The latest official plans as set out in the official Second National 

Development Plan (1970 - 1974) call for the establishment of a 750,000 tons per 

year integrated v.orks,  construction of which is scheduled to start in 1974. 

dotal cost is expected to be CI SO million (Sterling),     'litis (dan will probably go 

ahead in due course possibly with Soviet technical and financial assistance. 

Plans for semi-integrated steelworks have also been noted by the private 

sector in particular by Korf.   These plans are shown on the schedule, but if the 

State plans for an integrated works are given the go-ahead, it is unlikely that 

permission will also be granted for the private sector proposals. 

Finally, there isa very small semi-integrated steelworks, Nigersteel Company 

at Enugu, based on local scrap;  plans for rehabilitation and for expansion, 

following the civil war, are under consideration.   Output before the war was about 

10,000 tons per year. 

2.3  Central Africa 

General 

Half the eight countries in this region have no existing steel industry, and no 

plans to establish one.   Information from the Central African Republic and Chad 

was not available, but the circumstances in these two countries preclude any steel 

works development.   Information from Malawi confirmed that they have no steel 

industry, and no development plans, and in Swaziland the only proposal is to 

beneficiate the lower grades of ore which they are currently exporting at a rate 

of 2. 5 million tons per year. 

Of the other four countries, only Angola and Zambia have any steel works at 

present, although in Zambia this consists only of small galvanised sheet and welded 
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pipe plants.   Both countries have plans to construct integrateli steelworks, as do 

the Coligo Republic (Kinshasa) and Mu/ambique;   details are given below.   The 

development of steel demand in diese countries should justify these projects, in 

view of their restricted objectives; development of large-scale steelworks 

1 cannot be expected in the immediate future, however, with the possible exception 

of Angola where the potential for future industrial development to match their 

1 large material resources is considerable. 

| 

1 

1 An cola 

Angola's iron and steel industry was established in 1%5 with the opening of 

I the first part of an integrated industry producing pig iron and crude steel.   Illese 

works are based on different sites, but together form an integrated industry. 

I There are now plans to extend the works to raise crude steel capacity to around 

120, (XX) tons per year, and it is believed that a start has already been made on 

J the implementation of this expansion programme. 

1 
I • 
m 

1 

| 

I 
I 
I 
I 
I 
II 

Congo (Kinshasa) 

There are plans to establish an integrated steel industry at Maluku, with 

Italian assistance, based initially upon scrap, but later to become integrated 

utilising local iron ore.   It is planned for the works to come on stream in 1972/73 

with a capacity of around 150,000 tons, and for Ais to be raised progressively 

to 300,000 tons.   Dcmag are installing a 50 ton electric arc furnace which will 

rely for power on the hydro-electric scheme at Inga; a 4 strand Conticast plant 

and light section mill are also being installed.   Italimpianti are installing a CR 

strip mill. 

There are also Congolese plans to establish a steelworks at Kimpako near 

Kinshasa, but no recent news has been released on the progress of this plant. 

Mozambique 

Mozambique has had plans for some years to develop an integrated iron and 

steel industry at Beira to exploit local coal and iron ore. The latest proposal is 

by Companhia de Uranio de Mozambique, who are planning a 250, 000 ton plant to 
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prudute mainly fur export.    The tentative implementation date is 1974, but no 

'Uart has ivn made on the nroieet an vet. 

Zambia 

The '/ambian Industrial Development Corporation (Indeeo) has plans to 

construct an integrated steelworks at Kafue near Lusaka to utilise local available 

coal;   the plans envisage a plant ol around 60,000 tons per year initially, costing 

approximately $25 million.   Hie plans include introduction of pig iron, steel 

ingots and approximately SO, 000 tons' of rolled products.   Stan -up is provision- 

ally scheduled for 1974, and initial orders for equipment are expected to be 

placed during 1971. 

2.4    East Africa 

General 

This region has been taken to include Mauritius and the Malagasy Republic, 

and thus consists of nine countries.   Of these, only four countries have any 

significant steelworks projects,   liiere is no steel industry in any of the 

remaining five countries, with the exception of Mauritius and Somalia;  the 

former have only a 6,000 tons per year rerolling mill, for which there are plans 

to install a small electric arc furnace to melt local scrap, while in Somalia such 

a semi-integrated works already exists, with an annual capacity of 6, 000 tons. 

Burundi have no steel industry and no plans to establish one, and it is assumed 

that the situation is the same in Rwanda, although no definite information is 

available.   In the Malagasy Republic, however, studies have been made for a 

rolling mill project to be based either on imported billets or on scrap melting; 

these studies have been suspended in view of the small market, and will not be 

revived unless a more economic process allowing price reductions of the 

finished products should become available. 

Ethiopia, Kenya, Tanzania and Uganda can to some extent be considered 

en bloc, and indeed a feasibility study for the development of the steel industry 

in East and Central Africa (covering Malawi, Rhodesia and Zambia, in addition 

to the nine countries in East Africa) was carried out on behalf of the United 
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Nations Economic Commission lor Africa in J*>ó5.   Consumption oí trou and 

'•'<•!•!  nr-f-d'irt'- :|t   f 11 ; i f   <fitc  vm  .i'*nut    |^(), 0(1(1 linn mT vcif     of vhi ch on I v 7 S . 000 

tons was produced in the region - principally in Ethiopia, Rhodesia and Uganda. 

Excluding Rhodesia, consumption in 1%5 was about 3(H).000 tons for the whole 

region, and was expected to rise to 400, 000 tons by 1970 anil 600,000 tons by 

1980.    This level of demand is sufficient to justify the development of an 

integrated steelworks to serve this region.   There have been no further develop- 

ments, however, towards a multi-national project of this kind. 

Ethiopia 

Steel industry developments in Ethiopia are on a very small scale, with a 

scrap based plant at Akaki producing at a rate of around 5,000 tons per year and 

a .small galvanising plant. 

There were reports some years ago of plans for a major steelworks at 

Se be ta, but diese appear to have fallen through.   There are also plans to install 

steel -making capacity at Akaki of as much as 80, 000 tons per year at a cost of 

around $ Ethiopian 50 million;   so far, this has not gone further than the planning 

stage. 

Kenya 

Kenya's iron ore and coal reserves are not easily exploitable for steel- 

making;   the two basic stcelmaking raw materials have therefore to be imported, 

as does scrap which is not available in large quantities.   The market is expanding 

quite rapidly, and is now at approximately 100, 000 tons per year (84, 000 tons per 

year in 1%6). 

There are three main producing companies, Kenyan Sheet Manufacturing 

Co. Ltd. with a 25,000 tons per year galvanised sheet plant at Changamwa and a 

corrugating plant at Shimagi;   EMCO Steelworks Kenya Ltd. at Nairobi;   and 

KLJSCO, which started as an expansion of East African Wire Industries Ltd. in 

collaboration with Development Finance of Kenya Ltd.    Both EMCO and KUSCO 

have expansion plans, envisaging the installation of electric arc stcelmaking of 

approximately 100, 000 tons capacity, the former by 1972 and the latter by 1980. 
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However, i: ¡.i probable tlut expansion lo this level of capacity will not go ahead 

iiitk'li beto'v I'),S().  in view of the market sì/c, although Ken va envis.i»~es cvponim«- 

much oí the output to Kthiopia and Zambia. 

Tee Kenyan Aluminium Works Ltd. have been thinking of installing a merchant 

bar mill oí oO.OOU tons per year capacity,   but this project does not seem to be 

progressing. 

Tanzania 

The United Republic of Tanzania has 130 in.  tons of proved iron ore reserves, 

and 200 m. tons of coal, ¡un oí which is coking coal.   The location of the 

deposits is the Livingstone Mountains between the towns of Sonjea and Njombe. 

A very ambitious project was approved, of which the first phase requires 

an investment of 5. 7 million Shs. for the mining of the iron and coal deposits. 

The complete project includes an iron and steel works, the exploitation of the 

mines on a large scale, the building of a power station, and the construction of 

a whole village for 30, 000 people.   The total investment would be 3, 000 million 

Shs. , and the project will be co-ordinated with the Tanzania Railway project. 

The existing steel producers are re-rollers - Matabi Ltd., a galvanised steel 

plant at Dar-cs-Salaam of 25,000 tons capacity, and the National Steel Rolling 

Mill at Tangí, of 10, 000 tons per year capacity of bars and sections.   Neither of 

them have integration plans. 

Present consumption is about 65,000 tons per year of rolled steel;  it is 

forecast that consumption will be 150,000 tons per year by 1976.   It is, therefore, 

possible that the ores will he beneficiateci by the end of the decade, and a small 

integrated plant producing semis will probably be constructed . 

Uganda 

iron ore known reserves in Uganda amount to about 100 million tons. 

Magnetite deposits at Sukuka which have 45 million tons of proved reserves are 

sufficient for economic steel production.   The iron content of the ore is 62%. 

Coking coal is not available in substantia! quantities in Uganda, and would,  there- 

fore, have to be imported. 
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The-tv .'ire two -Aevi companies in Cg-muh produciti:; -, > 1 \anivxtï sluet   - Iht; 

I'-untivi Hon li Com|*<ny (25 000 f. p. y.  capacity),nul Uganda Sied Company 

(l'i,OU) t.p.y. Cdjucity) - and also a .semi-integrated steel company,  Steel 

Corporation of F.;.st Africa, which owns a 12-ton arc furnace and a rolling mill 

of 24,000 t.p.y. capacity, both situated at Jin ja.   No details a e available of any 

expansion plans for these companies, but the Uganda Development Corporation 

have a project io-a 100,000 tons per year integrated steelworks, to be completed 

by 19h0,  with the sicdmaking plant for billet production installed in the early 70's. 

2. s   Smith America 

(Jene ral 

Hie steel industry in .South America has been developing for thirty years 

and in the case of Brazil dates back to 1921.   Production has been higher in this 

region than any other, and consumption very similar to Asia - the proportion of 

.steel consumption covered by local production has,  therefore, been considerably 

higher than elsewhere in the developing world. 

Of the six countries in this region who already have integrated steelworks, 

Brazil and Argentina produce over half the total crude steel output.   In Brazil 

there are 11 integrated and 30 semi-integrated steelworks with a total capacity 

of over 5 million tons per year, compared with the 2.4 million tons in Argentina. 

There is a National Plan to raise output in Brazil to 20 million tons per year by 

1980.   All major projects are under way, and although this ambitious target may 

not be reached, capacity will undoubtedly rise substantially during the decade, 

based on the three major state-owned companies who together account for 

3 million tons of the current crude steel production. 

The steel industry in Argentina is based on three integrated plants, although 

there are eight steelworks with existing capacity in excess of 100,000 tons of 

crude steel, and a ninth which is expanding cajucity to this level.   All these 

plants have expansion plans, and if they all materialise, the total capacity will 

reach approximately 7 million tons by 1975;  the growth of steel consumption will 

not match such an increase, and it is unlikely that these plans will in fact all be 

implemented.   Priority is likely to be given to the largest plant - Sociedad Mixta 
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SidLTiii-y.ua Argentina (SUMISA) - ami even the plans of the other large- plant. - 

lYmi'.ilsnra Sidi-i-iir-MU! SA   - max he curtaih-d by sn\tfs.\'-- evnan-aon nro<> ramme 

wliich envisages a capacity of 4 million tons tin ring the decade. 

Apart from Brazil and Argentina,  títere are weil ile ve loped steel industries 

in Utile. Colombia.  Peru and Venezuela.   The last two have plans winch would 

ine rea-¡c their capacity to more than 5 million and 10 million totes respectively, 

by the introduction of new integrated steel plants.   In both cases, the output 

would ha .e to be oqiorted, and there is considerable doubt whether the new works 

will in fact be built during this decade;   on the- outer liaud.  their existing 

integrated steelworks are likely to increase their capacity to 500,000 tons in 

Pent, and 1.5 million tons in Venezuela, by 1975, rising to between 2.5 and 3. 0 

million by 1980. 

Chile and Colombia - the remaining two countries with integrated steelworks 

at present - have, by comparison, more nuxlest proposals whereby Chile's 

state-owned integrated works will increase capacity to 1 million tons in 1974 

and 2 million tons in 1976, while Colombia's Acerías Paz del Ilio will increase 

capacity to 500,000 tons of crude steel.   In addition, Colombia has plans to 

build three new works, of which one would produce 300,000 tons per year, and the 

other two rather less;   the total crude steel eajacity might thus approach 1 million 

tons by 1980, which will be matched by the expected growth in domestic steel 

consumption. 

The remaining countries in South America - Bolivia, Ecuador, Paraguay and 

Uruguay - do not currently have integrated steelworks of 100, 000 tons capacity, 

nor any definite plans to develop them.   Ecuador has a low consumption of steel 

and a shortage of raw materials, as does Uruguay, and Paraguay's consumption 

is minimal at 54, 500 tons forecast for 1980.   Plans for integrated works are, 

therefore, not justifiée! and any prospects of developing semi -integrated works 

are also strictly limited - one company in Ecuador is building an electric arc 

furnace to produce 40, 000 tons per year.   Only in Bolivia are títere plans to 

develop an integrated works;   this would use pellets proeluceel from their 

considerable iron ore deposits at Mutun    and would transport their products 

output by the Paraguay river.   Idus project would be on a multi-national basis. 
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:,'s<) involving Argentina,  lini/il.  Far;i;;tui\' ar.d Uruguay   hut it is very iiiu.li a 

Ion,..; form project vdiieh is unliki-ly tu bu realised in this decade,  in \icw of 

Bolivia's restricted domestic market of some 50,001) tons per year.   In Guyana, 

French Guiana and Surinam,  there are no known projects and no existing steel 

industry. 

Argentina 

The whole oí the Argentinian steel industry is based on three companies» 

Sociedad Mixta Siderurgica Argentina (SUMISA),   Propulsora Siderúrgica SA and 

Altos (Ionio., '/a pia, winch are the only tally integrated works operating in 

Argentina.   The first two were set tip mainly to supply semi-integrated works 

and re-rollers with semis, and also to substitute imports mainly of flat products. 

Propulsora Siderurgica will only be allowed to expand if imports of steel products 

continue to be necessary to satisfy domestic demand, after SOMLSA's projected 

expansion by 4.Ü million tons per year;   this might well, therefore, curtail the 

expansion programme of Propulsora Siderurgica.   Altos Homos Zapla does not 

have any expansion projects planned for implementation in the near future, and 

is not well placed for further expansion due to the remoteness of its plant from 

the home market areas.   Thus, only two major development plans are under way, 

with some doubt as to whether part of Propulsora Siderurgica's expansion will be 

substituted by a further expansion at SOM IS A. Hie remaining plans are those of 

special steel finn s which intend to modernise their equipment or integrate or 

semi -integrate thei r production.   Tonnages involved in these projects are small 

compared with the two principal projects, because they relate to quality steels. 

Expansion projects with capacities under 100, (XX) tons per year were not 

considered, although in some cases they could very well be of great importance 

if the type of alloy steel is unusual. 

Raw material deposits are also being developed to supply the steel industry 

with more suitable raw materials.   It is planned to have a pelletising plant for 

the Iron Ore Deposits at Sierra Grande, which would substitute some of the ore 

imported by SOMISA from Brazil or Peru;   SOM ISA is also planning a sintering 

plant to be supplied either with Argentinian ore or imported ore.   Coking coal is 

not to be found in Argentina, but the coal at Rio Turbio can be blended with coking 
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coal lo produco coki-,    'flic present  ratio is I.T',*,  nlthou;>Ji ¡t is possible that ;i 2Sl','', 

or .Ti',' ratio could !v used.    Sc r.-i ,i availability is not a problem, due to the vast 

amount ni old scrap generated during the past  years, ami the potential availability 

from old railway material.   Common ferro-alloys a. re currently produced in 

acceptable quantities within Argentina, the less common alloys being imported 

with gradual substitution by home production.    Limestone is produced wholly in 

Argentina, as is Dolomite to a great extent,  the balance being provided by 

imports from Uruguay. 

Brazil 

In 1970 there were 11 integrated steelworks,  ,'H) semi-integrated works and 

about 89 other works in the Brazilian steel industry.   The five biggest plants 

produce ft6% of the total steel output, which is currently some S.4 million tons 

per year of crude steel.   'Die known expansion plans of the three major steelworks 

will increase their capacity to over 6 million tons by 1975, and over 10 million tons 

by 1980.   There are a further three plants who plan to expand capacity to more 

than 250,000 tons each, while the remaining eight plants with expansion plans 

will all remain in the 100,000 to 200,000 tons range of crude steel capacity.   If 

these plans are all implemented, they will total approximately 12 million tons of 

crude steel capacity.   On this basis, the total capacity in Brazil by 1980 is likely 

to reach some 17 million tons, rather than the 20 million tons per year target of 

the National Plan. 

Iron ore is produced at the Ferriferous Quadrangle deposits (Minas Gerais) 

where reserves have been estimated at 40,000 million tons or 8% of the world's 

known reserves.   Large deposits have also newly been discovered in the northern 

Ca rajas Mountains, in the Amazon region, which are supposed to be as rich as 

those in the Ferriferous Quadrangle.   There is a third ferriferous formation in 

the western state of Malo Grosso, which does not seem to offer possibilities of 

immediate exploitation due to the distance from the Atlantic coast (2,000 Km). 

This availability of iron ore in Brazil makes it ideal for steel production, 

particularly in Minas Gerais and coastal districts nearby.   In die Amazon valley, 

Manaus is a potential site fora steelworks once tiie steel market develops. 
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'"'Hi, i' ray,  materials ,nv not :;u abundant as iron oiv   • u.>al rnu.il be blended 

with impuntii cokim.: coal to produce coke, ami the main sou ree ''or imported 

coking coal is the U.S.A.   Natural gas us available at some of the steelworks 

sifts such as Bahia and Salvador,  which might lead to the development of Direct 

Réduction processes, at an advantage over the conventional steclmaking process. 

The National Plan set up to develop the steel industry has been based on work 

done by the Brazilian Steel Institute (Consolilo Consultivo da Industria Siderúrgica), 

Teenometal (Kstudos e Projeetos Industriáis S.A. ). and the three state owned 

companies.    Although lite target i.-, high and may not be rcsulud, it siiould set the 

pace and will prooably give rise to high growth rales.   All major projects appear 

to be under way after agreement was reached between the (¡ovcrnment and 

international financial organisations. 

Market studies are being carried out by Teenometal to support the Plan, 

although the go-ahead has been given in advance of the results of the survey, on 

the assumption that the rates of market growth used in the Development Plan were 

on the low side.   This assumption has teen made in spite of the forecasts of an 

American firm of consultants, whose figures were even lower and were considered 

too pessimistic by the Brazilians.    It is thus very possible that the targets set by 

the National Plan will not be reached, although this would in itself only lead to 

postponement of some of the projects, or to temporary exports of steel products 

to other South American countries. 

Chile 

The only integrated works in Chile is the State-run steel company CAP 

(Compania de Acero del Pacifico).    There are also semi-integrated privately-run 

works such as F AMAR (Fabrica y Maestranzas del Ejercito) and others whose 

total capacity is only 35,000 tons;   their expansion projects have not therefore 

been considered.   Chile also produces 15,000 tons of casting and 30, 000 tons of 

forgings for the mining industry and the railways. 

Haw materials are available locally, with promising deposits of iron ore in 

the northern part of Chile.   Much of the Chilean investment plans relates to iron 

ore, in the form of ptllctising plants - a 5 m.t.p.y. pellelisiiig plant is planned 
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• H  t!i'   Al;\tti>!,(> initie s,  a wi !\ thlelv -IM  Chile is also pia ¡rang a   '. â r,a 1 linn tons 

pi i" \en f pelli tisir.g plant, 

"i'he Chilean Steel Market, has been expanding at a rate of o.ie'ó per year on 

average- during the past, years,   Apjvi rent consumption has been forecast at a 

level of about SOU, 0(H) tons per yea i* in 1975, anil about a million tons per year 

in 1980.    Kxports have been geling down lately tlue to incre.aseo1 internal 

consumption, and are presently running at a level of about 20.000 tons per year. 

The CAP lias expansion plans to increase crude steel capacity to I million ions 

by 1074, willi a second pha ,e expansion to 2 million loirs by 197".   The first: 

stage is in progress, but in view of the market forecasts outlined above,  il is 

probable that the second stage of the expansion plan will be postponed. 

Colombia 

Hiere are 5 steel companies in Colombia, of which three are integrated or 

semi-integrated.   The semi -integrated works are Empresa Siderurgica SA 

(Modelliti), with a 22,000 tons per year capacity electric arc furnace, and 

Siderurgica ilei Pacifico SA with a 31 , 000 tons per year electric arc furnace. 

Colombia's Instituto tie Fomento Industrial ami the Instituto de Investigaciones 

Tecnológicas were considering the const ruction of a $280 million steelworks with a 

capacity of some 1 m.t.p.y. , taking into consideration the possibility of obtaining 

the necessary coal supplies from Cerrejón and Pa lina ri to deposits.   This plan 

seems to have teen substituted by an alternative project for three works, one to 

be an integrated works at Tibate near Medellin, the second an iron and steel 

works at Ba Tranquilla (a harbour in the north of the country) with a capacity of 

100, 000 tons of plates a year, and the third an iron and steel works with a 

capacity of 100,000 tons of steel per year at Sinacura (near Bogota).   Details of 

these three works are not known because they are at a very early planning stage. 

Raw steel apparent consumption was 575, (XX) tons in 1968, of which 46% 

(240, 000 tons) was produced in Colombia.   Growth of ingot equivalent has been 

5% yearly (4^% for bar products, 4% for flat products, and 9% for seamless 

tubes).   Some 90% of the steel produced within Colombia was produced by the 

integrated works of Aceñas Paz del Rio. 
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' •'"   i'i"'"    • U,v   iliin .ir.¡-.iH'in  -,hct omsmnption;   thus,   \!c\ic o has a linost 

"•"I'^l ^ f»    ndiuuncv    and al ready exports about I 77. (HHI Ions.    The expansion 

r,Li!,,!« 'I <«"   :his «It'ia.k     odd moie liiaii dt.iihh- the I r uip;u il y,   which will 

>:'- ll s-"-<''   •"' m» '«.-.i-v in their exports,   since home lonsunipiion will not quite 

'•' < |> p u ...   v nil (his rat«, of increase, 

I" i'< nini Ann. ne.),  theiv arc uaavntiy no integrated steelworks,  but 

' u '',! i,,l,:> us 1"» P'-!|,'-< <)f i lie cale of 100, Oí H) ums per year or more are 

"M'U r «cc,deration.,   la the Caribbean countries,  however, there are no steel- 

'"urks d!l,) '»' i'l-'»:- »o«. ,t ihlish fileni iti Ute foreseeable fulmv.   with the sole 

. x..« (»don of Cuba,  where the possibility of developing a steel industry is currently 

Minier consult cation. 

Cent nil America 

Hie ccntntn.es included in this area are those of the Central American Common 

\'"-ket       « naie-mala    Honduras.   H Sahmlor.   \'íca ragua and Cesta Rica    • as well, 

e-. Panama and Ihitish Honduras. 

iron »»re is found only at Ahitera (Honduras) in rhe fonti of hematite,  with 

e -ti,,uited u serves of 0     lu million tons,  and on the Pacific Coast of Costa Rica, 

vaiere iiiacu i ite-   I K^ bea tang sands have been discovered, which can be 

« ea,, eau ran d and used for suvlmnkino in this form.    Proved reserves have been 

i'»  ismvd io voûtai» an tren equivalent of 4,5 million tons.   Charcoal can be 

'   '' ""-'ll '" ;,,,,,, »Virions l'i-<..n the iota sis near the iron ore deposits,   limestone 
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';' ¡«-it :ì!.ìJ11\ .callable near ¡mill deposits. 

integrated steelworks in Honduras and Costa Rica.   The market considered was 

the existing re-rollerà future requirements of semis, and the future use of 

liuished  rolled products by the countries of the area.    The conclusion readied 

was that the potential steel works shoul ! mainly concentrate on billet production 

with some emphasis on bars v.hich would be produced at a Utter pítase,  following 

thi- market's development.   'Hie trends over the past \ears in the apipa rent 

»•'«'"•'üaipiion of sled in the o,entries of the Central Anici icau Common Market 

a re- shown below: 

1955 1960 1965 

43,944 36,513 70,701 

26,254 25,302 55,960 

27,113 44,608 79,468 

22,055 13,721 32,043 

27,265 20,479 48,932 

146,632 140,623 287,094 

1968 

u.a. Costa Rica 

Ml Salvador 

Guatemala 

Honduras 

Nicaragua 

Total 

'I he re are also figures available for the whole of Central America including 

Pannina;   these are not comparable with the above, but are shown below: 

Total , Panana 127,900    228,100      290,000 

It should also be possible to export billets from Central America to Haiti and the 

Dominican Republic. 

On the basis of this demand for steel,  there is scope for building up to two 

iron and steel integrated works with an annual capacity of some 100,000 to 

150, 000 tons per year each.   The results of the study mentioned above showed 

that the Honduras project would be more profitable if complemented with a bar 

rolling mill.   The Costa Rica project did not seem profitable on the basis of the 

information available at the time;   there is, therefore,  less probability of it 

being implemented, although transport costs would be lower than for the Honduras 

project.    Details of bolli these pi ejects a re given in Appendix III. 

1 
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Pacific Coast.   It is also likely that a peltetising plant will be built at Agalteca in 

place of the oitginally planned steelworks,  for which transpon vandd have been a 

problem in vkv of its inland sire. 

Mexico 

There are lour integrated producers in Mexico.   One of flu in is the stale-owned 

AHM SA,  the borgst steel producer in Mexico with •!(»;,' of Mexico's total nross 

production and (At;; „f the steel,   Time out c,f these tour companies produce 

spotte iron by the HyL process of direct reduction, which is still at its research 

stage.   The i     il number of steel producers in Mexico is over 50, but the four 

integrated works produce about 90°ô of all Mexican steel. 

lite main steelworks are situateti in the northern region of the country, near 

the most important coal belt, that of Coahila,  relatively distant from tin  iron 

ore deposits.   New installations such as the plant of Hoja y Lamina at Puebla, 

and the Tubos de Acerode Mexico plant at Veracruz, are relatively close to 

their consumer markets and very distant from the iron ore deposits from which 

they are supplied (Fl Hacino, Jalisco).   The greater part of the se -mi-integrated 

and non-integrated works arc situated near the consumer markets in the Distrito 

Federal and in the Estado de Mexico.   The policy followed by Mexico of locating 

integrated works at a distance from their iron ore deposits - the opposite policy 

to that followed by other countries - appears to be due to a defective railway 

tariff structure which subsidises the transport of iron ore, and penalises that of 

finished products.   This policy leads inevitably to loss of efficiency in the steel 

industry as a whole.   There are some signs of change, such as the possible 

location of a new steelworks at Las Truchas, near the iron ore deposits.   This 

project is understood to be underactive consideration.   Pending government 

approval, the only information available is that,  if approved, it will be an 

integrated steel plant consisting of a pelletising plant, two blast furnaces, 

W)F steel converters, equipment for continuous easting and continuous rolling 

nulls.   The plant would be built in two pitases:   die first one for a capacity of 
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A brief study of the Mexican market for steel rolled producís indicates that 

Mosco has practically rcadud self -sufficiency.    Apparaît consumption. 

expressed in ingot equivalents, was 3.47 million tons in 1 -)(S.s against production 

ol 3.43 million tons.    Imports and exports were running at the rate of 224, 000 

tons and 177, 000 ions respectively;   inipoiis are now lower than they were in I l>5;i 

by uspovimaîclv 30'\. 

Current expansion programmes are only likely to g> ahead if they are phnned 

to meet future consumption in the home market,  plus a reasonable increase in 

exports.   All major companies envisage more than doubling productive capacity by 

19S0.   This would necessarily outstrip growth in home consumption , es|>ecially 

when it is considered that as the industry matures,  utilisation rates of installed 

capacity will increase with more efficient production.   It is therefore likely that 

13)H0 target capacities will have to be reduced if exports do not increase 

substantially during the next decade. 

2.7    Middle Kast 

Gene t'u I 

There are six countries in the Middle Mast which have existing integrated 

plants of 100.000 tons plus capacity, or plans to introduce such steelworks - 

Egypt, Iran, Israel, Kuwait, Saudi Arabia and Syria.   Of these, only Egypt and 

Iran have definitive plans to expand their steelmaking capacity during this decade. 

Israel have one plant with a capacity of 125.000 tons per year - Israeli Steel 

Mills Ltd. -anda .-maller plant of 25, ÜU0 tons; they do not, however, have any 

plans for further integrated steel plants. 

There are plans in Kuwait for a 100,000 tons per year mini steel plant, 

which would be scrap based uith continuous casting and rolling mill for producing 

reinforcement rods of maximum 30-32 mm diameter.    A feasibility study for 

this project has been completed, but no firm decision to go ahead appears to luve 
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study for this project is currently in progress with assistance from India;   the 

order of magnitude is understood lo he in the slOO tnillion region. 

In the rest of the Middle Hast there are rollili!"; mill facilities, but. no 

integrated plants nor plans lo introduce them.    In the Lebanon liiere are some 

scrap-mcltin.; facilities.   i\o information is available for tin- Yemen, and it 

appears that there are no plans to construct steelworks in the  1'iucial States, 

lidirain, (J.II.íS, or the Sun siale of Oman. 

"íhe steel industry in Iys»ypt is entirely state-owned, and in I 969 hail an annual 

capacity of 51)0, 000 tons of crude steel.   Iron and steel are made at five plants, 

of which the largest is the integrated plant at Ilchum.rhe Egyptian Iron Steel Co., 

which had a cajacity in 1969 of 300,¡KM! tons of crude steel and rolled products, 

and 200,000 tons of pig iron.   Three of the other plants have steelmaking capacity 

in the region of 50, 000 tons per year, based on open hearth or electric arc 

furnaces, while the fourth is a welded tube plant. 

'Ihe Delta Steel Mill docs not appear to have any expansion plans, but the 

other two - National Metal Industries and Egyptian Copper Works - propose to 

increase capacity by the addition of electric arc furnaces and continuous casting 

machines, to 160,000 tons and 150,000 tons respectively.    The hulk of Egypt's 

expansion plans, however, will be centred on the Helwan Steelworks, where new 

equipment includes a third blast fu ma ce (650,000 tons per year), two 100-ton 

basic oxygen converters, continuous casting plant and galvanizing facilities. 

These are planned to raise capacity to 850, 000 tons on the introduction of the 

third blast furnace, and 1.5 to 2.0 million tons on completion of the fourth blast 

furnace.   The iron ore will be supplied by rail from their mines at Balia ria. 

The expansion plans indicated abose will enable Egypt to meet; her entire 

domestic steel consumption, with a surplus for export of up to 500,000 tons. 
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Iran 

works, the Natioii;il Ir.inían Steel Company, is currently under construction with 

Soviet technological assistance, and is due lo come imo operation by the end of 

ll>71.   "Use initial raw steel capacity will he 700. 000 tuas per year,  rising to 

1.4 million tons within two years.   The first blast furnace will have a daily 

capacity of 1..5(H) tons, and stcehuaking will he carried out by two 100-ton LI) 

convenors, which will he supplied by Dnepropetrovsk steelworks.   The researches 

ot this company indicale a demand for steel ri-on» to  i million tons per year in 

1°/.T,  irom the present figure of 1.4 million tons;   such a rise would more than 

cover the output of their new integrated plant. 

Iranian Rolling- Mills also have plans to expand their total rolled steel output 

to 0.5 million tons per year by 1Q73, and to install stcehuaking facilities in then- 

associated company, the Sitarían Steel Plant Co. at Ahwaz.   The latter have 

orilered two 50-ton electric furnaces and a 4-strand continuous casting machine 
2 

for 90430 mm    billets.   If the activities of these two plants are considered 

together, they will form an integrated complex with a crude steel capacity of 

approximately 200,000 tons per year. 

Saudi Arabia 

The General Petroleum and Mineral Organisation has a steel rolling mill at 

Djeddah with 45, 0«) t. p. y. capacity.   They intend to install a billet mill, and in 

due course, iron and steelmaking capacity.   Detailed plans have not been agreed 

to date, but the alternatives foreseen are an electric arc furnace based on 

imported scrap, or a direct reduction process to utilise the large local deposits 

of he i nati tic ores. 

2.8    Far Hast 

General 

In this area, there are only four countries whose steel industry currently 

includes any plants with a capacity in excess of 100, 000 tons of crude; steel - 

South Korea, Taiwan, Singapore and Malaysia.   In all these countries, there are 
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">i<   '.''lid xu-<-l  ni.! tu .    South  Korea aire idv haw die  la r«'ost output  oft rude si rei 

ill the area  - over :>UÜ, 000 ions in 197U.     They also have a new integrated plant, 

inule r eon.st ruelion, which will have an output of 1 million tons of raw steel by 

1(>73.  in addition to expansion ¡dans for their existing plants.    Malay-da's only 

major company also has an expansion programme curr« atly in progress, whereas 

expulsion plans in Singapore have not yet been finalised.    In Taiwan, a decision to 

build a new integrated plant has been inaile and detailed plans drawn up. but 

consl ruction has not \et begun pending finalisation of the plans,  particularly in 

respe i oi financing a rr.mgenicnls. 

Apart from these four countries,  the Philippines and Thailand also have well 

established steel industries, although they do not at present have a large 

integrated steelworks.   Both countries, however, have linn plans to expand 

existing plants considerably oxer the KM), 000 tons level, and perhaps to invest 

in new integrated steelworks. 

No other country in this area is likely to develop a 100,000 tons integrated 

plant in this decade, although Burma and Hong Kong have steelworks with 

capacities in the region of 25, OCX) tons per year, and are known to have expansion 

plans.   In Indonesia, there is a partly finished 100,000 tons steel plant at Tjilegon, 

which was under construction by the USSR;   the recent plans of Cranite City Steel 

of the I ISA to complete this plant have been abandoned.    There are reports of a 

project for the construction of an entirely new integrated plant, to bo completed 

in 1972, but details are not available.   In South Vietnam, tiiere are a number of 

steelworks projects, largely based on steel scrap.   Hie biggest of these will 

produce 30,000 tons per year of coiled rod, and the total output of the four works 

for which details are available will be 70,000 tons.   In Cambodia and Laos, 

there are no substantial steelworks. 

'Hie current demand for steel in the Far Hast is at such a level that all 

tJtese projects are viable in terms of marketing the steel products.    In each case 

the domestic market would absorb the increased output, and still require 

imports - which are principally from Japan. 
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Singapore. Taiwan an,i dhailand.     Uns Inst if ufe should in duc course provide 

comprehensive statistics on the steed industry in (his area. 

Korea (Soutit) 

The total raw su-cl capacity in Korea in t \>n<> vas 51 d, not) tons,  v.'neh will be 

!,vhkd 'V "v ,s,'v- i'itw mt.ed steel plani ,itrr,nil>, under cast nictiun at I'ulutng 

t:">  M S;'":'1 F',hl ^'-"Va.    d her output ol the i'oh.eu; lem and Stiel tbunpiny vili 

be y,5()/)()() tons of pig iron,  1.01 m.  tons of raw steel, und w^OOO tons of rolled 

steel;   this will bring the total capacity in Korea more into balance,  the new 

figures being 1.0 m.  tons of pig iron,  1.5 m.  tens of raw steel, and 1.7 in. of 

rolled sleel.    'I he raw material requirements of the Pohang Works will be met: 

partially from domestic sources,  although 7l>;/. oï the iron ore (approximately 

700, 000 tons) and 300. (XX) tons of coal will be imported via the local harbour, 

which vili accommodate vessels of 50,000 tons and, in future, of 80, 000 tons. 

The demand for steel in Korea lias been increasing at well over 20,'' per year 

over the last ten years, with imports running at between 100, 000 and 200,000 

metric tons per ye«.. ,    dite objective of the new integrated works is to meet this 

home demand, and no exports are currently envisaged.   The project is being 

financed and technically assisted principally by Japtnese, Austrian and Australian 

concerns, with a total iorehgn investment of $1 od million; in addition,  the Korean 

Government and other domestic sources will provide local currency equivalent 

to $125 million. 

'liiere have teen reports that an existing Korean steel company,  Inchon Heavy 

Industries, has plans to increase their current 100,000 tons output of raw steel 

to 200,000 tons in the near future, and indue course to 1 million tons.  The time scale 

is not known, nor are any details available for this project. 

Malaysia 

The Malayawata Stci 1 Company is the only substantial steelworks in Malaysia; 
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it i.: an ink _., eia.\l \,,>rks v.tiha lurtvni opacity of" appnrdmatcly 130,000 s!,ort 

ton . oí i;iv. so. v 1.   A Piase 2 exclusion is ctin.vaîiy in prog re-> s, whe reby a 

se*, oí id l)lasl furnace was introduced in 1970 which li.is increased the output of 

pi;; i ron to 120, 000 ions per year.    The t >.pa us ion will he completed by 1 972, 

wi'h the introduction of a 10-ton elect ríe arc furnace, a continuous ca-iing 

machine, hot coiled processing, and a slitting machine for wide si rip.    The total 

su.el capacity of the existing two 12-ton I.I) converters will he ine iva sod by the 

electric arc furnace to ISO.000 tons per year.   A further Phase 3 expansion is 

under consideration;   no detailed plans have been made, but it is intended to 

produce sieel  elicits and Un plates. 

The steel industry in Malaysia is also represented by three "mini' mills 

winch have a total combined capacity of approximately 60, (MX) tons per year. 

Philippines 

There is a well established steel industry in the Philippines, with five seini- 

integrated plants and a number of rolling mills.   None of the former have a 

capacity exceeding 100.000 tons, but there' are currently three companies with 

plaies to introduce substantial steelmaking capacity.    The Iligan Integrated Steel 

Mills Inc. was started in 1965 with the intention of becoming the Philippines first 

integrateli iron and steel works, with an initial capacity of 350,000 tons of crude 

steel and 275, (»00 tons of finished steel.    Kxisting production facilities consist of 

hot and cold rolling mills, and an electric furnace plant, and LI) steel shop, to te 

in operation by 1974, together with continuous casting facilities.   Hie Klizalde 

Rolling Mills Inc. also have proposals l'ora blast furnace plant,  IT) steel plant 

and blooming-slabbing mill for implementation in 1972, to produce semis for its 

own mills and billets for other mills.    Finally, the Marsieel Corporation, a 

smaller company, has plans for a 200,000 tons per year billet mill. 

The Philippines Board of Investments is currently considering the viability 

of these proposals, and also assessing the alternative possibility of setting up 

a single integrated plant as a co-operative venture, in order to achieve a more 

economie initial capacity of 1.5 million ingot tons per year.   Such a scheme 

would involve two blast furnaces for producing 2, 500 tons of pig iron each per clay, 



34 1 
e-O i i ii' v t. • l'i i."r t!i ¡s lo • tv-i I in I ,D I'cinri'tet's;     hilb a : would I- • prodi mod I >v 

, i >i;t ¡"maw i  '   til)::, , 1 :, 11   ! :'l tb'a :y; i a i ' 1 v. w;1d 1'. • wSe lied ID roll  in ,ots in'o slabs 

DU"   pwmww,v,   hj   lac  IV.H lini    rollili;;   hulls   iXm w¡<.   .! ppl'i >Vcd   -   ollv    (»1   which   ¡S 

already installed.     D< cédons on i h ci : -• '.* ,i It «.:• i'n.i t i\*-. * proposals vili shortly Ix; 

made. 

S inp,.) pore 

'Ihc National Iron ;ir.d Steel Mills, whs» operate two elect r iv arc furnaces of 

I'.'O , 000 ii n ; loin I cap ' ' if y ,  n re the ouly la t'ge su olma king i uispam,   in Sin   agore. 
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raising capacity to 1'HI,000 tons per year.     Consideration is  ilso Ixang gr, en to 

the ma king of sponge iron by a direct reduction process.     Continuous casting 

machines to produce slabs, large blooms and billets, and increased rolling" mill 

capacity will also be introduced.     Almost half their production is currently 

exported, the remainder Icing marketed to the local construction industry.     The 

domestic demand for steel is expected to rise by some lñ% a year according to 

,in assessment by the Japan External Trade Organisation, although the actual 

rate of increase may well prove to lie rather less than this. 

A joint 'llini-Singcpore project has also teen reported, which would locate 

blast furnaces and melting'shop in Singa.pore utilising iron ore deposits from 

1 ballami and supplying' rolling mills in Thailand.     The propsects for such a steel 

plant depend on Thai and Singapore Government authorisation. 

Taiwan 

liiere are currently 20 steel companies in Taiwan with an installed ingot 

capacity of f) 1)0,000 tons ami output of 700,000 tons of liars,  rods a nil sections 

per year.    All .are hi seti on electric arc furnaces.    Plans have teen under 

consideration for several years to build a large new integrated steel works ami 

the Economics Minister has' recently indicated that this project will definitely go 

ahead for implementation over the next five years.    Preliminary assessment of 

the feasibility of the project has teen inaile on the hi sis of a first stage production 

capacity of 1.3 million tons of crude steel,  to be followed by second stage 

expansion up to 2 million tons per year.    Products would initially consist of 

31)0,000 billets, and 800,000 rods, htrs and sections, with the addition of flat 
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ow-.vii e,maces, wiiii .i rontin.iim-; r;i-!iii . pl.ml  for billet s, a rodami Utr mill, 

and a Kir and section mill.     Iron uiv and coal would Ix: imported to iced one 

blast furnace of I. H million tons per year capacity;    however, some consideration 

may Ix.- eiven to the use of direct reduction processes,     Harbour and dock 

facilities would also have to lx.> provided.     Finance would be provided by equity 

anil loans,  in the ratio of I : 2, the former fvin«y largely divided between the 

Chinese Covi, rumeni (4,'ïw) and foreign ¡tncsiors (dñw), while the loans would be 

obtained principally from Japanese sonrc.es (2"v/,), suppliers credit (4:vs), and 

1,H">1  ban!-; (.!(, , ).     .Sued consumption m Taiv-.an ¡¡as ri:,eu bv IH 0 per •year since 

1950, and is expected to continue to rise at Ix.-tween  6w ami 10," to jn've annual 

tonnâtes of 2.15 ini Ilio«, in 1975 and 4.12 million in 1985.     Hxistin^ production 

is expected to have dropped to 500,00!) tons by the time the projected steelworks 

takes part in the domestic market, thus the output of the new works could be 

entirely absorlxxl by the domestic market. 

Thailand 

The current output in Thailand is 560,000 tons of steel products, largely 

from imported materials - pig iron production is only 22,000 tons per year. 

The only integrated steelworks is the Siam Iron and Steel Co. Ltd., which has 

expansion plans for implementation in four phases.    By 1971 the first two phases 

will be complete, increasing production to 165,000 tons per year of sections, 

bars and roil with the introduction of a merchant and tar mill;    the third and 

fourth phase tote completed in 1976 and 1978 respectively, will increase their 

total capacity to 230,000 tons per y>ar of these products.     It is reported that 

two 25-ton electric arc furnaces, plus some Li) capacity, will be installed to 

increase their crude steel output, which is presently provided by an open 

hearth furna.ee, an electric arc furnace, and high frequency induction furnaces, 

with a total capacity of 40,000 tons.    It has also hecn reported that two 

charcoal blast furnaces, with a capacity of 600 tons per day each, will be 

installed at some future date. 

Plans for a new integrated steelworks have also been dismissed for some 

time and various Thai-Japanese projects are reported to have teen submitted 

to the Hoard of Investments - who have not supplied any details in this 
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logt, l Ï i - -" i ' v.iili .1 crud • <aoel capacity of 1   million Ions in the opinion oí ¡lie Cont'd 

oí In-, ("-hnoiits. 

In  I'kH it v.Ms c-aiuvitcd dint steel dem imi would reach 0.0 million tons in 

1970,   I .1 million tons in 1'kS ,eid 1.7 million in 1085;    current needs hnvc 

nine,oh  reaehed 1  million, so tint ilio re is likely to hen tirm marks for the 

prodi K ¡ •; o!" Sinei I m , Í, St. el'-' e "ron don pirns.     It i-. ..   s i mit, d Ilvo 'I I' i ¡huid 

will k"   ipproneliiii;; .-elf-suffich noy in ki r prekíetion hy lv/.í, with ilio Siam 

Iron is Steel expansion, hut with total imports in 1969 oí over 690,000 tons of 

steel products, there appears to k> room bolli for their expansion plans anil for 

a new half a million ion integrated steelworks. 

2.9 Indian Sub-continent 

1 

(lene ral 

The countries included in this region are Afghanistan, Ceylon, India and 

Pakistan.     Illese have all been dealt with independently below, in view of the 

diverse nature of their steel industries, which is virtually non-existent in 

Afghanistan, small in Ceylon, somewhat larger in Pakistan though wilh some 

semi-integrated works, and in Irma is the largest steel industry in the developing 

world with the possible exception of Brazil. 

In Ceylon, there are plans to introduce steel ma king capa .city in the state 

owned rolling mills, and Pakistani expansion plans will create two integrated 

steelworks with a combined capacity in excess of one million tons.     Thus 

during this decade, all these countries except Afghanistan will have an integrated 

steel industry. 

In India, production is currently some 5 million tons pur year of crude steel, 

while apparent consumption is 9 million tons rising to 12 million by 19A1-4. 

Their expansion plans are substantial;    the state-owned Hindustan Steel Limited 

have projects for  three new steelworks together with expansions at their 

existing works.     The private sector is also planning to expand marginally; 
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Home eotisiimpt ion ear U- ine.isai.il limi:  to.p.-.M        - ;..      >• .•    ¡ -,.•            if 

t MM  U'VOl   1)1"   SOT'S'   20, I IOO 1<M,  .   ).,.   1    '. Ml  I '    -I   •    Ì I   „;M - *   -    ¡'     ' •    \-.\-~1 ;'.;•] i 

latildipe, oían inii-i.', rated wiri •;, arni il   <>-\   as h pi ¡ . •• . i t   ilu .,e  = ; • mild t« 

iieressury foi" HUM! of ila   i.ipni io 1».   <   . s -< - • ift 1.      *-•> i   s    ¡ , i: M ., ,  . ,s   ,;^ 

iirportnnee ;i re therefore h'-ely to U- l-oilt  m Ato'e- n   is,      , ¡:   ¡tittm-, 

Ceylon 

Rolled steel piviliietinn   -.t.irti-d u-. (A J-. , as  t'S.    . a« .   Su   t -, -, Sii c| 

Corporation started u   Ixtr mill ai ()m\ • I . *- tie   faisait!,  I.MM- >  '.a  mm i  

|X-r \e.ir,   to l'.a i;s-1 i-asi'd In f   1,000 ¡..M . ¡MI   M.  it .      \\ IM   A ¡¡»jv ny   e- 

ll!,iV0 tons per you r .      la.iAA tor to lA     ¡a.   nv M a     .  ,          ,,    , ita!*ui. 

two privately nv.tied plants for    .-IIV.-IüíM «i -au-t-ts Aet   A ¡ r. l«ai|i , u'. , apt' as ., 

of sonsa  12,000 ions jx*r year ami 10,noo a .,•,., ¡vi  va   i espi-» M-, eiv. 

li"on ore ia.--or\i.s in ('   A-M   minina in   -..on    $'    •ah,,,, in». e.t   ,u.l( 

Is     -   i A-pv a     ) M' at  K"r"•        1 • P   "-      '!,¡ -   )  ;    ' "      M   a , <     •MIII.'.O. 

Cu1.]'!:;   l'Oal   IS  l-iO- fMSlCIlt   I ;    iVvlotl  a    J i :111   (MM     a.   ¡,     ||i¡|H.i'.,l      hill   ft«- 
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IC     I     Al'  'I I    < I \   C ,     ' • >     •    H • |l.   ,.  1-.     1!.        •   I      Ml      ''     ,•   .       |l  M,    -     |,(     |       V,    ,|   |'   . I   .),     , 

I • .    i      :   •   •    I     • i   i      ,       I •      . • :•    '••     ,    'e     . ". ! i i   •      . • I I   • '• •    '.|i   ..    I    ,•   ) ; .   ' • 'I ! •• ,       ':• I 111  I fil V 

•'1  « •<   st ''•   i''    'ti   -¡i elect     , \'. hu h al H '.iily accou;,! ¡<»r  71) pei* ceni ot total 

!    ci i .'ci "    , _      | e,. t -sj  •,. ,|,,:i ¡'il, pc,  ;',, |- K t MI i*!. •! i ,  l)n rye pair   leti k lil.ii a ili 

• >    ' '    •• e M.   !     'iin.i'i'OcSithiiii,,,   • -¡i  each >, ,,p .;,(,, ;,  K •.   1 oí :ï.S,  Ì.4 

• '   ''.Aftern     hum to h. e) million tuce per \ ear i\ -pect ively .     besides these 

•  -¡''      in c-u I le icist.ui Sic«-!  Ltd. (U.S. I.,) are building-a IH \V SU vlv.orks at 

¡ '       e'»  U IUI   e   (•! cCC ..I   t ,tp I.   ¡I',   Ol    IP;   lupi UHI   t . p,\ .   OÍ milk'   Steel   hy   1973 

ii   •       e»  } ui   ' .Ilion i , p. v ,  le,   H/fn     1 ! .S. 1,. also ink ml to budd ivo more 

e " 'i.e   • i.     , ,,! ,      :,.,   p-   '.'p e \|. i.i chupe cu e   m Amie re   Ih ce eli e mi ut 

I ¡«    pei;     l'otli > ill have a crude ^nul capacity oí 2.0 million loue pea- year. 

A • peci,ti sa eel s plant at Salem. Madras is planned, as a complement to (he 

He«    i pu i' special steels production.     Completion of all these projects would 

i 11  e the total . a parity of 11 .S.L. to 17.3 million tons per yea r of eri ule steel 

l>\   Ishuii;     H u, unite possible, however,  that the two plants planned for il>78/9 

as part of the hth five-year plan will not lx:> commissioned by 1980, ami in any 

» e -e output will probabH continue to lx- well below capacity.     Kk verlheles.s, 

II.S.L.  production of crude sieel in D'-U) is likely to lx> approaehinp 10 million 

tons per year, 

liiere are also two privately owned concerns with substantial steel 

produci ion - Tata Iron & Steel (T1SCO) and Indian Iron k Steel (IISCO) - who 

ha-, e expansion plans.     Ilio former intend to modernise their existing plant with 

only a marginal expansion of capacity, but IISCO plan to rai.se crude steel 

capacity by 1 million tons per year by 1974.     The Central Kngineering and 

l)e Pi n bureau ut" USL co-ordinates all expansion programmes ami participates 

in ine design of new steel works.     Fuicouragement is Ixutpg given to private 

expansion, osp. chilly to build mini-mills (six of these have recently been given 

the car-ahead) Lisml on .scrap or on Direct Reduction produced sp  ape-iron; 

the ut ne mviiul companies however, are -a ill likely to produce 70 pet* cent or 

more of the total steel output at the end of tins decade. 

The rise in demand for c»eel is .sufficient to justify all the projects indicated 

alane, although tacre is almost certain to Iv some delay in the implementation 

ui O,   ¡   indimi,',  !e     1 plans,    hi e mgh es f¡ u u' ; ics wjth K clmology , equipment 

cupe, !ii e, und plant -applies - such as the ".raphite electrode shortage.     The 
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Pakistan 

Pakistan has iron ore reserves proved at 125 million tons.     In the Kalahigh 

district, 35S'J, Fe content or». has Ix-eii discovered.     High contení ore (iv5\',) is 

al, o found in the Chiltral district.     There were aiiempt s in h>e,Vuid l%l> to 

IviiUl an intcgiated works in tiie Sallaba .,h district v, ¡ih ( k: iman (Sslzgitter), 

lî'.i'sian and  French aid, hai the project di-es not nvi;)  to kvv evterialised. 

•x" i"1» es' 11 ». (i    íeelv. o! h s is ivj,v; beili ai Ka mein i¡:   UMI I,  ha-, o <,,i imported 

ore.     Coal reserves are potentially   1 °0 million tons,  but they do not seem 

additiate for steelmaking.     Integrateli steelworks therefore have to lx> hisetl on 

imported coal supplies.    Natural gas  reserves are estimated at about 600,000 

million m    ami electricity generating capacity is about  1 .5 million kw. 

The country's steel is produced by semi-integrated works, and some 130 

small re-rollers with combined capacity of ahmt 270,000 tons.    The develop- 

ment projects are co-ordinated by Pakistan Development Corporation, and in 

Past Pakistan by the EPIDC (Rast Pakistan Industrial Development Corporation), 

'lite latter owns the Chit ta gong Steel Mills, which will \K- sold to private 

companies in the near future.     The Pakistan Chamlvr of Commerce also advises 

as to the future of the Industry, and has recently lieen encouraging the 

establishment of mini-mills for West Pakistan, which would ensure .self- 

sufficiency in this area,    hi total, U.S.  $21 million have Ix-en allocated to the 

steel industry for modernisation of plant, and U.S. $ 260 million for new plant, 

of which U.S.  $ 180 million will he financed externally. 

Pakistan's consumption is running at a level of about 1 million tons per 

year, of which some 750,000 t .p.y . are imported.     'lee integrated works 

programmed for Karachi and Chittagong are therefore reasonable if markets 

alore are considered;    costs of imported raw materials must also lx< considered, 

in order to decide whether it would 1» economical to construct an integrated 

steelworks.     The U.S.S.R. favourable appraisal and aiti will eventually lead to 

the construction of the two integrated works mentioned above, which will 

provide 70^, of the forecast 2.0 million t.p.v. Pakistani steel market. 
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;   i.i.i'ì K:       1   \t' ( ', r    ,r il ¡„.,   n  |', ,-,it ¡,j -   ¡1 (  ,_ ,   .-..,  ,iiv iMVI. it 

cep  » ii v dl' 1  nu ! I ma io1..; oí rt i de   >h el;     tue I "lu1 ' i   ¡/r; So , 1 *.í¡! ! • capi city is 

pi una .1 to reich àwOgJUi) ton., jv r year. 

Hiere are other projects oí loss importance, mainly in special steels. 

The Vulika Steel Vâirhi Lui. -., Oh japan's HI! ani, plu; s a si. 'clworks at 

Man<Jiopir of 20, liiK) t .p.y. capacity,  requi rm;» CS.  $ 14 mill ion investment. 

2_. Il) ha i rope 

C« laT il 

'I'lie countries which have laaen considered in dealing' with ihis region are 

Cyprus, Greece, Ireland, Turkey and Yugoslavia.     Of these, C\pius does not 

have any steelworks or any plans ("or one, and Ireland's existing sh elworks lias 

an output of only 75,0(10 tons of crude steel.     Greece currently lias one integrated 

steelworks with a capacity in excess of 100,000 tons.     By comparison, the steel 

industry is well developed in Turkey and Yugoslavia;     the former lias iv/o 

integrated plants with a total capacity in 1967 of over 1,000,000 tons of crude 

steel ami, in addition, three smaller plants with a combined capacity around 

100,(101) tons per year.     Yugoslavia has eight plants, oí which the largest, has 

a capacity of over 1,000,000 tons and the combined capacity approaches 

3,000,000 tons per year of crude steel. 

Greece 

The only integrated steelworks in Greece is llalyvonrgiki at Eleusis, which 

has a capacity of 340,000 tons per year of crude steel.     The Hellenic Steel 

Corporation has an output of suine 250,000 tons of steel products Imi no iron or 

steetmuking capacity;    it is thought that, their capacity is planned to increase 

to 900,000 tons per year by 1980. 

There are several expansion possibilities under discussion for the Greek 

sleel industry, of which the most important appears to I\è the? proposal   for an 

entirely new integrated steelworks, probably at Thes.salomki.     lids is intended 

ro produce 1,000,000 ions per year of crude steel initially,  rising: eventually to 

2,000,000 tons;     it is possible that this plant may be partly state-owned and the 

Greek government appears confident that the project will be realised.    The 
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ine i. ! rial ml Tum V.oppa s, ov, ner ui liu' Í lalk nìi.: Sud Conipiuv,  is a]so deeply 

in\ til- i-tl in the project .     I tell   ate Sled  n> <>• t! em M Ta - Ì""1 ill cjt1. m   i bl i -• f 

furnace oi" an electric Medina king furnace using si rap and/or pellets from a 

loe.il direct reduction plant. 

Steel consumption in Greece is currently 1.1 million tons of steel ingots 

per year, as compared with an output of "<d,000 tons local production.     Local 

capacity is in fact 1.2 million tons of steel hut the I Ial\ vourgiki plant is only 

operating one of its two blast furnaces, producili); 400,000 tons.     'There have 

recently Ix.-en two licences g raised to ( i reek firms to establish suvh.orks worth 

a total of $ 7.8m. of which no details are known.     Nevertheless, r IK re is seo pe- 

lo r the implementation of plans for expansion at Hellenic Steel and for a new 

integrated plant,  in terms of the- domestic demand for steel. 

Ireland 

Irish Steel Holdings intend to double the capacity of their exist inj;- steelworks 

by the introduction of a 30-ton electric arc furnace for casting 2j ton ingots. 

Tit i s will operate on scrap and imported pi); iron and is expected to lie operating 

early in 1973 when capacity will lie about 135,000 tons of crude steel.     Their 

mills will also be modified to increase output by 54,000 tons of billets, 11,000 

tons of sections anil 24,000 tons of bars and rod.     The total cost will lie in the 

region of £3.2m. sterling, of which approximately £lm. will be financed by 

the company.     Since apparent steel consumption in Ireland in I960 was some 

400,000 tons in ingot equivalent, the entire output of Irish Steel Holdings could 

be absorbed by the home market, although it is expected that a proportion of 

the product will Ix1 exported, depending on market conditions. 

Turkey 

Of the two larger integrated steelworks in Turkey, only the plant at K regí i 

appears to have firm plans for expansion.    Details of their programme are not 

available but it seems that their capacity will have risen in 1971 to 700,000 tons 

and will lv? increased in 1972 to approximately 1,000,000 tons.    As regards the 

second plant at Karabuk, there is no indication of any plans to expand capacity in 

spite of a recent report by a Untied Nations consultant that they are attempting 

to improve productivity. 

1 
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cou ix-e and construction started in 1970 at Isk-ndernn,  following .1 contract to 

de-m..n and supply ili.- e(|uipm.-m.with Ti.i ¡promexport of the lì.S.S.II. who are 

providing t l"-»!i l)f inborn.      •''•<-' Turkish Covermucnt ¡a providing the balance 

,,l yl >')m.  requin d in local currency tor the Sd-Khn.   n,elv,orks atal STOtn. of 

;in-- xiak.il woid ;.  i.e.   renila,  raíl, pov..-r supplies, 1 r . hung eie .     The steel- 

uog., v. ill com.i   iofioi 1 iVa-m3 blast inaewes with •'n output of 1 .1  million 

;,.,   ,       ..o'o-,   . tjVi , V.M ri,..,, rtera, i!;.\ .   'dai'  at r " d an1 Ì"'""! • - "' ' " f « ' 1 ; r units 

(1,1,.,,m si/es 2Ó7 x .HO min. x 10m. Ionia;'», and three roll hit; mills - billet 

(975,000 tons), Unlit section (330,000 tons) and wire rod (300,000 tons).     The 

crude steel capacity of l.l million Ions is expected to lie reached in 1974 when 

output will be: 

000 t/a Proiluct...type 

20 Flats 4-12 m/m x 12-70 ni/m wide 

100 Sections 20 x 20 to 50 x 50 mm angles 

210 Reinforcing bars 8-30 mm. round, square anil hexagon 

300 Colled roil 5.5 - 10 mm. dia. 

300 Billets 80 x 80 mm. 

All products are intended for the home market. 

It lias very recently been indicated by the Turkish Ministry of Industry that 

a fourth steelworks is already definitely planned for construction near Sivas in 

Eastern Turkey.     The design and the first site works are due for completion by 

1974 , although financial arrangements have not l*en s.-tllod.     No further details 

are known. 

Yugoslavia 

4 he eight steelworks in Yugoslavia satisfy about 70^ of the domestic demand 

for steel products, of which about half a million tons were imported in 1968, 

mainly in the farm of Hat products.     The crude steel output of these eight plants 

was juat short o! 2.0 million tons of crude steel, in 1.968 (and 1.5 million tons of 

•»lied products).      litis can be < o.npaml with the target capacities set for 1970 ta 
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urns.nu! ; of Ions): 

1963 

Zenica 

Skopje 

fesenice 

Smederovo 

Sisak 

Kiksic 

Ravnc 

Store 

TOTAL 

1968 1970 1972 
opacity Targvt Tan-et 

I , 060 I, (MO N. A. 

600 600 •• 

560 475 » 

110 380 » 

2 B0 285 " 

170 185 " 

150 150 " 

90 110 " 

3,020 i) | JL £.7} 4,300 

However, Hie actual capacity and output in I %8 of individual plants was well 

below their theoretical capacity •• for example, the actual capacity of Skopje in 

1969 was only 300,000 tout An e rapt s a re ¡«mg made to reach the 1972 targets 

liy completing Skopje anil installing a new 800,000 toi IS  pi vear blast furnace at 

Zenica, although it is unlikely that Skopje will in fact reach 600,000 tous tafore 

1974.    Crude steel output from Zenica is expected to reach 2.5 million tons by 

1975 and 4.5 million by 1978.     The plant at Kiksic is undergoing a modernisation 

programme to increase their current (1970) output of 135,000 tons per year to 

380,000 in 1978, ami Smederovo is intended to Ix-come Serbia's only integrated 

steelworks with the introduction of a blast furnace and continuous casting, which 

will create a crude steel capacity of two million tons per year in due course. 

The steelworks at SKtk has been allocated 500 million Dinars for modernisation, 

which should lx)ost production to 400,000 tons of steel by 1973.    If these 

expansion plans all ran according to plan, it should enable Yugoslavia to reach 

their original 1972 targets by 1975, when output is expected to he between 4.5 

and 5.0 million tons per year. 

At the same time, there has been a long-sta nding discussion as to whether 

a ninth steelworks should lie set up.    One possible site would l)e Prijedor in 

na •re there iron ore n-senses e na ted at 60 million tons of 

Limonile of over SO'J.Fe, and a I .5 million ton .steelworks was proposed.    A two 
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million ion steelworks ,ii Split was under considérâtion for se...'ral \cars, but 

ticclrir arc furnace and 2-strand continuons biilc! caster, which has just Ixpgiin 

operation,     'IK- crude steel capacity will IK« 60,000 tons per year initially - 

especie d to re in 1972 - which is pl.an ed to double within a Pother two years. 

'Ilic decision over the Split plant v/oeld spi ear io substantia!«   die indication that 

Yuposlas, ¡a intends,  in developing lea- steel  industry, to concentrate on expanding 

her eight e: isting steelworks. 



CHAPTER 3 - DEVELOPMENT OF STEEL PRODUCTION AND CONSUMPTION 

IN COMPARISON WITH THE LEVELS AT THE END OF THE 1960'S 

1 

3.1 Steel Production 

The developing countries have been classified into the major regions of 

Africa, Asia, Latin America, and Europe.    This is consistent with the 

organisation of statistics in the United Nations document "The Growth of World 

Industry - Commodity Production Data".    It should he noted that within these 

regions Egypt is included with Africa and Turkey with Asia.    Mainland China 

and North Korea are included with the developed countries, as are South Africa 

and Rhodesia. 

The source of statistics on steel production in the I960's was "The Growth 

of World Industry" for years up to 1967 and the "Statistics Bundesamt 

Dusseldorf" for updating the figures to 1970.     Initially, a trend line was drawn 

based on ten year moving averages;    it was decided not to use this, in view of 

the discrepancy between the production and apparent consumption figures. 

lite former are available up to and includine; 1970 while the latter are only 

available up to 1968.     The actual ¡miniai production figures were therefore 

recorded on a scattergraph.     A trend line was drawn from these figures, using 

linear regression to calculate the line of test fit.     This trend line was 

extrapolated to indicate the estimated level of production in 1980. 

The production figures for the years 1958 to 1970 are recorded below in 

Table 1 , and the comparative levels of production in 1959,  1969, and 1979 arc 

shown in Table 2.    The trenti lines used to establish the production levels at 

the end of the 1470*,s are also shown in Figures 3.1 to 3.4.     The linear 

projection ' liovai on these graphs is felt to U- an adequate method of forecasting 

40 



TABU-: 1 - ACTUAL TONNAGES PRODUCED (IN METRIC TONS) 

Africa Europe Latin Asia Developing Developec 
Year '000 '000 America '000 Countries Countries World 

tons tons '000 tons tons m. tons m. tons m. tons 

1958 55 1237 3122 2192 6.61 267.63 274.24 

1959 141 1402 3644 2901 8.09 297.11 305.20 

1960 167 1576 4278 3783 9.80 336.71 346.51 

1961 186 1663 5281 4618 11.75 339.50 351.25 

1962 194 1730 6030 5725 13.68 346.31 359.99 

1963 204 1773 6751 6574 15.30 372.20 387.50 

1964 197 1885 7683 6759 16.49 417.57 434.06 

1965 202 1949 7942 7411 17.50 436.52 454.02 

1966 216 2052 9007 7904 19.18 452.97 472.15 

1967 258 2021 9484 8020 19.78 476.27 496.05 

1968 397 2272 11052 8330 22.05 491.75 513.80 

1969 410 2735 11986 8449 23.58 552.62 576.20 

1970 435 2725 12825 8306 24.29 567.91 592.20 

Projected totals to: 

1979 600 3600 19700 14300 38.2 773.6 811.8 

TABLE 2 - COMPARATIVE LEVELS OF PRODUCTION IN THE 

1950'S, 1960'S AND 1970'S 

1959 141 1402 3644 2901 8.19 297.1 305.2 

1969 410 2735 11986 8449 23. 68 552.62 576.2 

Factor increase 2.9 2.0 3. 3 2.9 2.9 1.9 1.9 

1979 600 3600 1970(1 14300 38.2 773.6 811.8 

Factor increase 1.5 1.3 1.6 1.7 1.6 1.4 1.4 
(on 1 969) 

47 
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future production, since there was no evidence in the scattergraphs of 

exponential trends in the steel production of any of the regional zones. 

The comparative share of world steel production for each of the regions, 

and the changes expected in their relative shares, are indicated in Table 3:- 

TABLE 3 - THE EXPECTED SHARE OF STEEL PRODUCTION IN 

DEVELOPING COUNTRIES DURING THE 1970'S 

Asia Developing Developed Africa _   , Europe _   ,     Latin     _    , „„„ „      ^.v.^,,*,,^ ^,,tl„1^l, 

Year    '000   *£      '000   .^   America ^ '000 *^ Countries" * ^  Countries ^ ^ 
tons    t0,al    tons    ,0tol '000 tons t0Ui tons ,0tal    m. tons    t0tal    m. tons   tnXlú 

1959     141     0.05   1402    0.46      3644     1.19 29010.95 8.1        2.65      297.1    97.35 

1979     410    0.07   2735    0.47     11986    2.08 8449 1.47       23.6      4.09      552.6   95.91 

1979     600    0.08   3600   0.44     19700    2.43 14300 1.76      38.2       4.71      773.6   95.29 

Thus the rate of increase in steel production appears to be slowing down in 

all four regions.    Whereas the production of developing countries increased 

nearly three times in the 1960's, the level of production in 1979 is expected to te 

only one and a half times that of 1969;    in terms of actual tonnage, the comparative 

increase is also slightly smaller.    The effect of this, which can te seen in Table 

3, is that the share of the developing countries in world production will increase 

only marginally by 1980, from 4.09 per cent to 4.71 per cent. 

3.2 Steel Consumption 

The source of statistics on apparent steel consumption was the Economic 

Commission for Europe publication "Hie Steel Market".    (It should IK« noted that 

this publication does not indicate whether the United Arab Republic is included 

within Africa or the Middle East.)    In these figures,apparent world consumption 

does not match world production of steel over several years.    Although there is 

approximately one million metric tons of consumption unaccounted for by our 

statistical sources, data has been used on the assumption that consumption does 

not necessarily match total production every year.    For similar reasons, 

there is some discrepancy between the figures for the four regions and total for 

all developing countries. 

The scatlergraph of consumption over die 1958-68 ten year period 
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TABLE 4 - APPARENT CONSUMPTION (IN METRIC TONS) 

Africa    Europe    Latin           Asia    Developing   Developed World 
Year        '000        *000      America        '000     Countries     Countries '000 

tons        tons      '000 tons       tons      '000 tons        '000 tons tons 

1958 4152 1678 7949 10,077 23 , 856 246 ,283 270 , 139 
1 1959 3731 1865 8051 8,477 22 , 124 282 , 674 304 ,798 

1960 4299 2256 8437 10,823 25 ,815 319 ,555 345 370 

1 m 1961 4517 2464 9599 11,896 28 476 321 905 350 381 

1962 4572 2545 9081 14,253 30 451 329 497 359 948 
1 1963 4773 2888 9882 15,729 30 120 357 479 387 599 

n 1964 5947 3316 11640 16,824 37 727 396 336 434 063 

1965 7059 3430 12253 18,160 40 902 413 117 454 019 

1 
w 

1966 5808 3842 I J*7 JLÔ 17,431 40 004 432 149 472 i %j<y 

1967 6402 3827 13202 18,779 42 210 453, 843 496 XJZJKÌ 

m 

m 

1968 7144 3754 14802 19,848 45, 548 482, 514 528 062 

Projected totals to: 

1979 10600 6600 21800 32,900 71,600 723,700 795,3(X) 

1 
TABLE 5 - COMPARATIVE LEVELS OF CONSUMPTION IN  11 

1950's,  i960's AND 1970's 

1958 4152 1678 7949 10,077 23,856 246,283 270,139 

1968 7144 3754 14802 19,848 45,548 482,514 528,062 

Factor increase 1.7 2.2 1.9 2.0 1.9 2.0 2.0 

1979 10600 6600 21800 32,900 71,600 723,700 795,300 

Factor increase 1.5 1.8 1.5 1.7 1.6 1.5 1.5 
(on 1968) 
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demonstrates major fluctuations from year to year.    Although linear régression 

does not provide an exact fit for this data, it has still been used as the most 

suitable technique for drawing a trend line.    There is again no evidence of 

exponential trends, and the extrapolation to 1980 has therefore teen drawn on 

the basis of these trend lines established by linear regression. 

The figures for apparent consumption for the years 1958 to 1968 inclusive 

are shown in Table 4, and the comparative levels of consumption in Table 5. 

It is clear from Table 5 that the rate of increase in steel consumption is 

slowing down, although not significantly.    The apparent consumption of 

developing countries in 1968 was nearly twice the level in 1958, whereas by 1979 

it is expected to increase further by a factor of 1.6. 

In spite of this slowing down, the share of world steel consumption 

attributable to developing countries is likely to continue to increase at 

approximately the same rate over the next ten years.    As shown in Table 6 

below, the percentage share should increase by 0.51 per cent to 9.44 per cent 

by 1979, against an increase of 0.61 per cent between 1958 and 1968:- 

TABLE 6 - THE EXPECTED SHARE OF STEEL CONSUMPTION IN 

DEVELOPING COUNTRIES DURING THE 1970'S 

Africa 
Year    '000 

%of 
Asia ^ 

000     /u "* America   /v "','000  '°    , Countries   /0 "" Countries 
total total ,___ total total total to! 

tons tons 000 tons tons m. tons m. tons 

Europe ^ Latin     —   , Asia _      Developing ^       Developed 
Ot    , , /0 Ot   , ^^^    /o Ol    ^„ , /h Ot ^ of 

1958 4152 1.54 1678 0.62 7949 2.94 10077 3.73 23.8 8.83 246.3 91.17 

1968 7144 1.48 3754 0.78 14802 3.0719848 4.11 45.6 9.44 482.5 90.56 

1979     10600   1.47    6000     0.92    2180(1      3.013291)0 4.55      71.0        9.95     723.7       90.0r> 

It is noticeable that the major part of the increase over the next decade will 

be attributable to Asia, with an increase of 0.44 per cent, and ibe developing 

countries of Europe, with an increase of 0.14 per cent, whereas the shares of 

Africa and Latin America are expected actually to decrease by 0.01 per cent, 

and 0.06 per cent respectively. 

3.3  Con i -1 m- i o*i s 

Steel production in the developing countries appears to he increasing at a 

slower rate, whereas their steel consumption is expected to rise over the next 
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dcc:uk' at much the- same rati- as in the EWs.    Kent itlu. less, t»u H «lui» oí 

steel production is rising marginally tastet than theit  share of still i onsimtpi n»n. 

Tlie effect of this is seen the percentage t ontrilxitiou <>t tin- developing count m '- 

infernal production to their internal consumption.     The figures -ire shown m 

Table 7:- 

TABLE 7 - TOE PERCENTAGE CONTRII*"HON Tí) INTERNAT CONKE'MPTIOX 

FROM INTF.RNAL PRODUCTION IN THE Di-A'lil.OPlNO COCNTRIFS 

Africa   %of    Fai rope    % of        Eatin       % of     Asia    (T of    IVvelopnu. 
'OCX)    eons»-     'OÍM)      cousu-   America  SDüMI-   '(KU) t ótese   Cn.it-n i< -,    l(,- 

tons    nipt i on    tons      nipt ion  '(MK)tons  nipt ion tons  nipt ion     ni, tons     «i|»i i» > 

1958 

Production 55    1.32      1237      73.72 

Consumption     4152 1678 

1968 

Production 397    5.56      2272      60.52 

Consumption     7144 3754 

1979 

Production 600    5.93      36<Ml 

Consumption    11)600 6oOO 

54.25 

3122 34.28    2192 21,"5 

7949 1MÌ77 

11(152 74.67     8330 41.97 

14 802 19S4« 

isTOt» 90.50   E4 üMMEM 1 

21 BOO 32 «Mi 

ft, hi 

23.86 

22 .os 

4S.55 

3S.25 

2'.-r 

4HA 

S E 4 ; 

The gap between the apparent consumption and the steel production of the 

developing countries will reduce by 1980, on the basis of the trenti lines estimated 

However, the increase in their percentage contribution 1 »'tween 19oK.n,d EE'o 

will IK* very much less than the increase durini: the pani tlec.uf.e,     E .h •-;- suine 

thin;; is ('one to I vie: < the IMI e of it en a se o I • K • -1 prod's * ion On • e i 

decadt>,  it  is probihlc that at some time in the   compi r.u ì\ elv tu m   lamo/, the 

developing countries will cease to impnse I h«   i out ribui n> : <>) On i<   s, , ! (um!. , m 

to intenial consumption. 

The variation between the region:, is also noticeable.     Onlv in 1  <im Aen'i« , 

is there a significant movement towards self sufficiency in steel production b\ 

1980, when they should produce OfF;, of their home demand.     In ASíS and Aim a 

likel\ to contribute sigmficaiitly less to their internal steel consumption. 
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CHAPriïR 4   - DEVELOPMENT OF IRON AM) STEEL TECHNOLOGY 

I 

n 

1 <• 

m 

m 

m 

1 

m 

I m 

4. 1  The Available Process Routes to Steclmaking 

Liquid iron or sponge iron 

There are a number of different process routes in use today for making 

steel.     They fall into two broad categories, the "hot metal" route involving 

the production of liquid iron at an intermediate stage, and the "cold metal" 

route in which steclmaking is based on the use of scrap or reduced pellets 

of sponge iron.     In those routes falling into the first category the production of 

liquid iron traditionally takes place in a blast furnace, but other processes arc- 

in use as, for example, the electric are shaft furnace.    The liquid iron is 

refined to steel in open hearth or basic oxygen furnaces (e.g.  LI), LDAC or 

Kaldo).     The open hearth process is obsolescent , and one of the hi sie oxygen 

furnace routes is likely to be considered for a new works.     Of those, unless 

special conditions such as high phosphorus levels dictate use of the LDAC' roule, 

the process normally chosen would be the LD.     In routes belonging to the second 

category there are now a number of "direct reduction" processe- in which the 

intermediate product lake •; the form ol -nlul sponge iron,     Thh   Mghl>   rt diked 

material can be charged into an electric arc steelinakiiig furnace in place of, 

or in addition to,  scrap. 

There are thus a number of technically possible process routes up to the 

liquid steel stage, bui in any particular situation iinin\ of them are ruled out 

on economic grounds.     If a completely new works on a givenfuld site is under 

consideration the choice of process route is likely to he one of tv o hot metal 

routes: either a blast t unisce or an elect rie smelt er lei'dui" heñid iron to a 



basic oxygen process.     However, where the stale oí operation is not large 

enough to justify a blast turn.u e, the cok) metal routes v.ouid be considered. 

using an electric arc furnace fed either with scrap or with sponge iron.     In 

developing countries with their own iron ore and little scrap available, the 

direct reduction process is of particular significance, and is therefore dealt 

with in detail below. 
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Direct reduction processes 

Of the many different processes for producing sponge iron, few ha\c been 

developed beyond the experimental pilot plant stage.     They differ from one 

another in the reduetant that they employ (coal, oil or natural gas) and in the 

degree of reduction achieved.     The subsequent processing of the sponge iron 

depends on this degree of reduction: however, the feature of any direct  reductio! 

route that is most sensitive to economie and geographical considerations is the 

type of fuel that it uses.     Processes using natural gas to produce sponge iron 

include: 

HyL In commercial use for many years in Mexico 

H - Iron Found uneconomic compared with scrap prices 

Midrex One commendai plant in use. 

Esso-FIOR Pilot plant in use 

Futakuski Pilot plant in use 

liiere are also many coal or coke using processes,  ira hiding: 

SI /UN 'I\vo plant s in tin.  carl\ \t  i is oí connm is lui tso . 

Kiupp-Renn l sed in t .ei i'!.iu\ lor los   ,:mdt   ore-  bat nn.si pl.e.t.   ¡,t>y.. , |,,. 

Hog,nias High giade Imi expensive   piodikl 

Fcbe\arria 1 ligi, gradi   pu.duct,   hit onl\  u.sol on n r\   -onall • , ,¡!, 

Ol those processe- using a solid luci the Sl./RX is tin  on,.,  v, itli most t 

a va ila hi i . 

Tile re are also dp ei t redm IMH proci •• •••:. s is-, in g t. U i i i s n \ a -, a •• 

of" Ileal  and nnh   . lioe-.'h  ;<:o-e-- oí   • o1 id fis I  I,.  • u, »! d \   p,     ,   , ,    •   ¡i,   i    . 

foi   es.m.ph ,   1" .   We-   lupini    •   > • , d toi   • g; . i.tl   • u , ! ¡,.     h.. • ; ••   i    ' 

»perii Hi e 
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However, these are not as widely applicable as the processes using electricity 

for iron-making (Klkem, Tysland Hele) winch are already in operation and which 

produce liquid iron. 

St eel m a k inj.» process development s 

There are other new stcelmaking processes such as spray stcelmaking, 

the dual-hearth furnace, continuous stcelmaking processes, etc.     As with most 

of tin direct redini ion processes, however, these arc pro ha hi y inappropriate 

to a works now bung designed, on the grounds of too little experience on a 

rea sona hi y large scale, despite their potential theoretical advantages. 

Whatever judgement is made at the present time ahmt the economic and 

technical suitability of new processes, the list of likely orocesses will have to 

he reviewed periodically.     Any new process goes throngh a cycle of development 

starting with a theoretical (valuation supported by empirical lalxnalory data, 

progressing to the pilot plani stage to develop the most suitable operating 

characteristics,  and culminating, in the »lesigli and construction of a commercial 

scab  plant.     The cycle of development from the initial  idea «nul lalxnsitory work 

to the first sut cerei ally operating unliniert ial plant has in the past taken ten 

years.     C)ni\ at tin- bist stagi  have the opi rating costs IHAII established, and 

man*, ot the practical prohleim  of operating and inainta tiling the plant have not 

mani h st ed theiir rhes at an\ earlier stage.     'Hie precis-s routes which have 

been selected for discission aie representative of all rutiles which an- likely to 

be ii-i.dlid m the -hurt and luediuni tenu future. 

I < n, i bi .i i n i   ¡ !..    ii:i,i   i i i.i la !•   : i sii •, 11 -i 11 i   1 i ¡i-i i ii i i M -,,   t nere emerse I i\ c 

dilli  : . -  :   i e p: i   -, ¡a ,0 l\ t    1 o 11. -   to tin   pis», in,, 1 ioli  o!   llq'nu  si eel   lu a   i oliiplclelv 

ilew   v si I— 

<n> 

(b) 

(. ) 

bb 

Blast  tuiuaic   !  lusn   o\\j;cu  fui nace 

I'listín   aia   <-i  ih irisa,,!   i  Ir,   r   ox -, g.i ri fu rua ce 

ti,e • fi i i d direi t  i , dm t imi plant   I  electric   an   furnace 

Coal-find diiect reddition plant -I  electru   arc funiaee 
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4.2 Factors Affecting Process Se le e t [ ion 

The factors 

The choice of process will be affected by the location of the works 

primarily lxxausc the resources available vary from one area to another. 

These resources include not only the available materials, but also labour, 

money and the opportunities for selling the products.    'Die main factors 

considered to be of greatest importance in determining the choice of process 

routes are:    the raw materials available; the fuels or sources of energy available; 

the markets for steel products and their rate of growth; the ease of obtaining 

finance for purchasing and running the plant; and the technological risk. 

These factors are discussed in the following articles. 

Raw materials 

A high -quality iron ore, that is, one having a high iron content but low in 

sulphur and phosphorus and free from undesirable alloying metals, can be used 

for any of the first four routes.     If the ore does not match up to these standards, 

there may be process routes for which it is unsuitable.     Por example-, an ore 

with a low iron content is unsuitable for direct reduction processes unless it can 

first be beneficia ted, whereas it can he used in a blast furnace because tins 

process has a means of getting rid of the gangue in the form of slag.     On the 

other hand, an ore like the New Zealand titanium bearing i ronsands cannot be 

used in the blast furnace,  in particular because the slag would be too viscous, 

but it has proved possible to use it in a direct reduction process.    A high 

phosphorus content,  \v!,M.- not affi cling l he iron-making part of the proee,.-, route, 

imposes limitations on the subsequent steelmaking process. 

The theoretical maximum value- to the steelmaker of the price of scrap is 

determined from a comparison of the costs of steelmaking using iron ore or 

scrap.     However, the- cost of obtaining scrap is in many circumstances very 

low and some people will even pay to have it taken away.     There is thus sufficient 

scope for flexibility in the price of scrap to ensure that those quantities which 

the process routes adopted. 
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Fuels 

There are three reasons why fuels have an important impact.     Firstly, 

fuels form one of the largest single cost items.     Secondly,  in e erta in instant es, 

fuels are a highly localised commodity which may he more available in one 

location than another.     Thirdly, and in contra-distinction to the previous point, 

some fuels, like raw niatei ials, arc available on an international market and 

are on the one hand available to all, but on the other hand subject to world 

fluctuations in availability and price.     The various fuels will be discussed in 

terms of these three points. 

(a)    Coal 

The use of metallurgical quality coal in the blast furnace route is the 

largest single fuel cost incurred by any of the routes.     It may be nearly 

twice the cost of using coal in a direct reduction process.     Thus in 

comparing these two process routes, two issues should betaken into 

account.     First,  in any specific location it may be that cheap coal 

which is unsuitable for the manufacture of coke but which is suitable for 

the direct   reduction process is available. 

A second, and perhaps more important issue concerns the world 

availability of coke and coal today and in lutare.     Metallurgical quality 

coal can now be regarded as an international commodity ami one in v. huh 

the price will reflect the level of world demand.     At present there are 

increasing signs of a scarcity of tins coal and there arc no clear indications 

of how this shorta-.'c will he satisfied in tin  lutare.     Clearly, the 

substantial  riducilo!; in cole rati  v.huh ha.s ociurrcd through tlie- use 

of oil and oxygen injection, has helped to alleviate die pioblcm.    Any 

further rises in the price of metallurgical coal, and hence coke, vail 

lead lo furtliíi* substitution.     However, there is a limit to tlu  amount ol 

oil injection which can be used,  and additionally, a minimum quantity 

of about 351) kilograms per ton of coke has been postulatoli for the blast 

furnace.     If the shortage of metallurgical quality coal  is to continui-, 

rather than n movi the basic probhm. 



1 
60 

(b)    Klectricíty 

Electricity lias a smaller impaci on the cosi of steel than coal, but still 

a significant one where the electric arc process is used for steelmakitig. 

In a number of countries, electricity can he generated at very low cost, 

particularly where hydro -electric schemes can be installed. 

There are two technical points which should be made concerning the use 

of electricity lu sed pro. esses.     The first is that it can be difficult in 

a country with a small consumption of electricity to provide the required 

"stiffness" at the point of supply.     Thus the feasibility of installing 

electric arc furnaces may well depend upon the general level of industrial 

development in the country.     The second feature concerns the way in 

which the steel industry develops in a country.     Clearly,  there is an 

economic link for electric arc furnaces between the costs of melting 

scrap or reduced pellets, and hence as a country develops to provide 

more of its own steel requirements,  it may be that the most natural 

step is to develop from the melting of scrap to the melting of reduced pellet; 

In such circumstances direct reduction ironmnkiii). would be tin natural 

technical course of development. 

(e)    Natural Cas 

The gas-iireil direct  reduction process has a higher lvisic cost than the 

coal fired 1). R. process or the blast furnace route and it would require 

a very lev, pre, e for natural gas relative to other fuels in the part ¡culai 

loca' tus h. r h i  pro«, e > •' l<> be ei oner «a ,     Aillions;'* man\  e ou "ru s hav e 

••aib.-.luntial     . pp!u s et  i, untai ga • ,  il A. lew 1 o;  a   nu nu ut oi tke  Itu !, 

its suitability  lor other ^pplh at tons, a nil the It ¡ah e o<t s of the aa-,-fired 

direct reduction process make it unlikely that it udì hi1 v\ ¡deh used in 

the stet. 1 niefo t ry . 

Markets arai growth rate 

In a country in vhuha new  steel industry  is to iv established,  tin ma tot- 

al that  num.      Steel  )•   a prime m ne n d  fortín   devolopiue at of i inane., tun 
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industries in a country and in many casus is considered to be a necessary catalyst 

for sncl) development.     Hence it is not surprising that most of the countries of 

the world have sought to establish a steel industry as soon as they could 

economically justify it.     Thus, the picture emerges that new countries wishing 

to establish their own steel industry require small plants.     This is happening 

at a time when more industrialised countries are moving to larger and larger 

plants. 

A second important factor is that having at some point in time established 

a stable tase line, the next problem is the phasing of plant to match the growth 

of the market.    This is not a simple problem, anil it can be related to other 

factors, for example, plant renewal. 

Financial factors 

In many countries import replacement is of great importance in establishing 

a steel industry.     Governments are interested in the changes in the foreign 

exchange costs which will be incurred by manufacturing their own steel relative 

to the situation in which they import it.    In analysing-different process routes, 

therefore, they will be seeking those factors which allow a greater degree of 

indigenous eontribit ion and the maximum amount of import replacement. 

Tlie capital elements in the various process routes are fairly similar and it may- 

be presumed that the level of manufacliu ing expertise required is similar for 

the various process routes.     Thus, an indimtrialiscd country would expect to 

be abiete manufacture its own requirements.     A less industrialised country 

ink-lit be ,.i!;>!e to i, liner itt ,ii.-: bjf not m;i|or one.-   ase a dc\ e coiir.i r'i- 

to provide a small p.iia only of the plant required,     llov. e\er, these contribuì ii 

would not be signifu .mily diffi rent from the \arious process routes. 

In a similar   way, demands for manpower and \arious sundry operating 

requirements would be similar for the various processes, the aim being; to 

supply the maximum from within the country and only a small amount being 

imported. 
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The main area   of potential difference lies in the field oí raw materials 

-    iron ore, eoal, fuel and energy.     The technical reasons governing the choice 

of these have been discussed earlier.     In certain cases, the use of a small 

surcharge on imported materials of only 10-20 percent could alter the decision 

in favour of a process which uses more indigenous materials. 

A different factor which can affect the decisions is the cost of capital. 

Where then- is only a small difference in the capital cost, it might be expected 

that the effect of changes in the cost of capital would be negligible.     Differences 

in costs between the processes are not large.    However, as a number of the 

cost per ton curves have similar shapes there is a range of outputs either side 

of the cross-over point at which the costs are not significantly different. 

Changing the cost of capital does for this reason, therefore, have a considerable 

impact on the level of tonnage at which two processes break even.     Clearly, if 

the costs of two processes are very similar then cost as a criteria will become 

less important and other criteria will dominate.    These will be of a technical 

character and will, in particular, include risk. 

Technological risk 

One of the most complex parts of the comparison between processes is to 

feed into the various costs and performance parameters, factors which reflect 

the technical state of development of one of the processes which is at an early 

stage in its history.     Theoretical predictions can be made of the consumption of 

materials, operating costs and management skills which will be needed when the 

process has been fully developed .       However, the task of indicating any differences 

arising from the manpower available,   particularly in rc-.pect of the leul of -.kills 

and experience which may be required to commission a blast furnace- and LP 

stcelmakingpl ail as opposed to a direct reduction and electric arc steHmaking 

works is much more difficult and the issue is open to delxite. 

A further complication is the anomaly thai the new technical processes 

are not being installed and experience gained in acknowledged   steelmaking 

countries.     This is of course because the new processes have greater economic 

avivan. j;,e at  h,i: ^ii.uaa uveis oi output,      mis raises an niton si ing point v.ith 

regard to the technological progress of developing countries.     In many fields 
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the aim has been for these countries to take advantage of the latest developments 

pioneered by the industrialised countries and tu take technological short cuts by 

using the latest plants.     Here, however, the developing countries move in 

certain circumstances along a completely new path, untrod by the industrialised 

countries. 

It is the years required to reach the normal operating levels which are 

crucial.     First, because low outputs during this time mean lost revenue and 

higher costs (which in an open market situation cannot be recouped), leading to 

a lower overall profitability.     Secondly, and perhaps even more importantly, 

is the effect on the liquidity of the business of a change in the cash flows. 
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4.3 Hie 1 development of Steel Industries 

In addition to the relevance of the various factors discussed above, the 

way in which the steel industry in a country has or will be developed may have a 

far-reaching effect on the decisions to   be taken. 

In the first case, there is the position of an emerging industry in a country 

which hitherto has not manufactured any of its own steel.     There can be a number 

of aspect ; of the industry which can form the focus around which it will develop. 

In some eases countries have launched their steel industry with the pre-requisite 

that it shall use indigenous materials.     Tunisia and New Zealand are typical 

examples of two countries which have begnin in this way.     hi New Zealand in 

particular, this had a major impact for technical reasons on the choice of the 

process.     A number of other countries, however, have launched their industries 

on the scivp gi 'leivttcd v;ihin the u untry from imported steel.     Sing.1 e av is an 

example of this type, v, ilh a steel industry of a lout 0.1 million tons cape ity. 

This satisfies only a part of the requirements of the country so that excess steel 

is still imported and the scrap arising is sufficient to feed the works. 

The decisions to be made in an established industry can be radically 

different from those which are to he made in a new industry.     In an established 

industry, the decision is rarely the simple one of how to expand the capacity of 

tb,'   i •••ii|.. «  !       . Í ) •   n >     n   v  ,.   ,.;,...      .!,,       ,..¡11    1     .       .,,.,,-..,, ... ,.     ,',..,,!„..,,,.      .., 

decision in which obsolete facilities are closed at the same time as the extension 



û 
m 

| 

m 

1 

| 

1 

1 

is made, thus allowing the installation of a larger plani than would have been 

required solely for growth.     In other cases it may he that within the existing 

works at certain stages there is an out-of Txilance, i.e. an excess capacity 

at one process level relative to the capacities at other levels.     Expansion can then 

be achieved overall by increasing the capacity at the stages in the process which 

are bottlenecks.     In many cases the decision as to process is pre-empted because 

of the large amount of heritage of plant in the upstream and downstream areas. 

A further ramification is that it may be possible to increase the capacities of 

existing facilities either by engineering or by changes in practice. 

One final point which should not be overlooked is the overall position as 

regards competition within the industry, both within countries themselves and 

internationally, together with the attitude of the industry to technical progress. 

Tbc steel industry typically is in a highly competitive situation.     The question 

arises therefore as to how a steelmaker, when making a decision alean the 

processes which he should use for a new installation, should balance the potential 

for lowest costs of a new process (and hence greatest profit) on the one hand 

against the risks attendant upon its initial development on the other. 

Technological development in the industry has been slow and turnover times for 

plant have been long, of the order of 20 to 30 years.    Only now are operating 

lives of 15 years, which reflect the greater price of technological change, being 

included in feasibility studies.     However, although a steelmaker may be at risk 

to a single competitor putting in a new plant it is unlikely that the whole industry 

will change character overnight. 

In many inst;i-;eee in this moiation llvn- is a i ensere,"live atl'mde toward- 

technological development which in many eases is ha seil on sound commercial 

judgment.     In pa incular, the question as to the amount of capacity which is- to 

be devot eel to a single process is a major issue.     A steelmaker is c\m lesi; 

likely to wish to he the first in the field if all his eggs have to be in the same 

new technological Ixisket.     Many have said that they would he happ> to be second 

in the field because commercially they would not lose out too badly and would 

have saved tbuieehes the technological cost of des clopinent which would lh< n be 

borne by suiuelxx!;, t. lse.     This raises the issue of who will thai do the 

technological development, the sicclma/.cr,  the licensor,  the plant .-upphcr-., 
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4.4   Current Schemes 

An analysis of twenty three stedmaking scherni s m twenty teint ries: frein 

whom Questionnaires were returned, sliov. s ili; if  tin y ,t!i lomplv Only kn-ualh 

with the criteria outlined above. 

Fight  schemes are based on the blast -furnace ironmaking,  bask oxygen 

steelmaking route.    One of these,   in Thailand,   is an « MI usion to an t xisting 

works already using these processes.   Another in I ,ik ila, is a u r> n titntiv.. 

scheme for the production of (1.2 million tons a year,    A third,  in Honduras,   is 

for the production ol only 0.1 million tons a yc ;ir,  hut is based en t It uveal troia 

locally grown trees.   The other five schenn s,   JII bona, Peru,  lini«, Vi 'l.uunu 

and Algeria are all new works (of which the latter is partly built) anil all pial- 

lo have capacities in excess ol 1 million tens a year,    "I In  stale ol production 

envisaged in these five cases is such that tin.  choice of flu  blast fmna»<   as an 

iron-making process is almost axiomatic under près* si londiiions. 

'liiere are two direct-reduct ion sponge iron,   elect ui  aia   su i In ,,l.iug 

schemes.    One,  1er the production of (1.3 million lens    is in l.ihv.i.    Ik n  ila 

plan is to use a gn? -fired dima  reduction process,   tu ni, i r« .ned ,•    • ral ya s 

from the plentiful supplies available.   The ollu r,   foi  il«   predtk t ion ot (i. ? 

million tons,  is in Costa Rica.    Here the process will la   a inani   bud one. 

The reason for this choice- lies in the t\pi  of iron on  ae ,t,<hlt-,  whu i. is a 

ti latti f< innn; iua;an. :m   sand,   'kins will be com entrât» d ,;!.d |\ II, ;,-, n iH >,, 

In i a,   r- :ln . ,¡ ;a .,  •  '-,] .   K -   ! •'•    .      <•",:    '• ,.,        .        . •,-•    ' n '      • 
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recenily stark tl op.nniing in N nv '/inland,    h, both ! ib.    aid 0<n'.t l'a  . i> ... 

choke (if process is the logical one in tin   i ira umsa.Hiii •-. 

One teniali\e f-chenu- mSm 5.dealer is based on ¡la   , lectru  :• r    him- el 

their own iron ore,  follow d by electric are Mcelnukne 

by hydro-^ciicration, and is tl.t n fore presumably ilu.ip. 

n t rn H\   is avail.d-1 
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CHAPTER 5 - CONCLUSIONS 

I 
w 

1 

| 

m 

m 

W 

1 

| 

| 

5.1  Factors Determinmgjjteel Industry DevciopgglÜ 

Consideration of the many projects for developing integrated steelworks 

or expanding the capacity of existing plants, which have been outlined in 

Chapter 2, indicates that development plans are sometimes made without 

strict reference to the immediate profitability or viability of the particular 

plant.   This in itself is not to say that such development is unjustifiable, since 

there are factors involved in determining the optimum size and character of 

a countries' steel industry, other than the profitability of an individual plant. 

The criteria involved in making decisions on the future direction of a country's 

steel industry include economic, sociological, political and technological 

considerations. 

Economic Factors 

Economic factors primarily affect the viability and profitability of an 

individual steel plant.   They are governed by the nature of demand for steel products 

within a given country or market area, by the availability of resources, and by the 

product mix chosen, as well as by the technological factors already discussed.   The 

optimum capacity of the steelworks will partially depend on the volume of 

unsatisfied demand of the relevant market area i.e. the total demand less the 

capacity of existing facilities in that area to satisfy it, but also on the variations in 

that demand projected over the life span of the project.   It is important to assess 

die growth of markets both in terms of the changing levels of demand and of 

alterations in the balance of products required; a rapid growth, for instance, 

followed by a steady demand will justify a higher capacity plant than a steady 

growth over a number of years, albeit to the same level.   An assessment of the 

future pattern can be made by studying the growth of user industries such as the 

construction industry. 
67 
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The product mix will also affect the chain of processes and the economic 

viability of the plant.   The product range will govern the capacity required - 

if heavier products must be produced, their capacity will hav«  to be higher; 

if there is a large demand for only one line of products, this may cause 

underutilisation of one process in the chain, thereby loading the cost of 

supplying that product. 

á 1 The availability or otherwise of resources will be a restraint on the 

capacity of a steelworks, which will operate economically in the sense that a 

I shortage can be overcome physically by importing raw materials or rewarding 

labour highly, but will thereby push up the cost of operating the plant.   Such 

resources include raw materials, fuel, power, water, manpower and finance 

including both internal capital and foreign exchange. 
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It is primarily in the developing countries, where it is more often difficult 

I to justify an iron and steel project on commercial grounds, that both sociological 

and political factors carry more weight.   The benefits of a steel industry include 

I such effects as increased purchasing power, higher levels of education and a 

better standard of living, which any form of industrialisation achieves by upgrading 
1 I the value of the individual's work output and encouraging training and education 

facilities.   Employment is very often a crucial factor, and not only does the 
1 
{ development of a steel industry provide additional employment opportunities, but 

These factors, together with the technological aspects of setting up new 

steelworks, will all affect the future profitability and therefore the commercial 

viability, of such a project.   They are the conditions and factors which govern 

the decisions of the business man.   They may not necessarily be the only or 

indeed the dominant factors in any assessment of the future direction to be taken 

by a country's entire steel industry, which is often, indeed usually regarded as 

a national responsibility in view of its intimate relationship with the development 

of industry as a whole.   Thus sociological and political criteria must be taken 

into account, and these may over-rule an otherwise uneconomic proposition 

alternatively, reduce the effectiveness of an otherwise sound plan. 

Sociological benefits 
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the type of process adopted can be manipulated to provide/ a maximum labe in- 

forco;   the reverse of this is that employmetn requirements are themselves a 

factor involved in the selection of appropriate guide lines foi planning a future 

steel industry. 

Import substitution is another result of developing a local steel industry. 

This can have a direct effect on general standards of living by freeing foreign 

exchange - if only in the long run - which can be used for imports of food or 

luxury goods. 

Political strategy 

The factors discussed above have all been of influence in company or 

national terms.   In the developing countries particularly, there are often also 

international and therefore political considerations.   The foreign exchange 

aspect already identified in considering sociological factors, is primarily a 

political factor - the saving of foreign exchange is often the major political 

economic aim of a government in encouraging the growth of new industries. 

Trade agreements and regional economic alliances are other aspects of political 

strategy.   In many cases, a steelworks designed to serve a region may be 

justified, when the home demand for steel in the parent country may be well 

below the economic output of the plant.   Regional co-operation on industrial 

projects, however, may be very difficult to achieve - for instance, the economic 

location of a steelworks to serve a number of countries may be unacceptable 

because of the foreign exchange problems caused for a number of the member 

countries.   It is significant that there are to date no significant projects for 

integrated multi-national steelworks under way, although the pians of the five 

countries of the Central American Common Market for a joint venture (to be 

located in Honduras) appear to be realistic, with good prospects of being 

implemented. 

Technolo|y 

The technological factors have already been considered in some detail in 

Chapter 4.   They are now represented in more general terms to indicate their 



relationship «o ifit  otlu r f.u torr d. temnrai.g s,u t Î indust i \ d>. u l«ip;n« ,,< 

The tecbnologtial ku tors rchit«   mainly to the uip.nH\ ol tin   piai.', 

which is m turn p;mvrti« d In: th<   » apauiy ot 'ht   individual punt ss urn's. 

Decisions on the dioico of processe «•- will depend hasualh on thro«   < li nn tit«. 

the ccononm s ot stale,  tin   relationship ot capital to oprratiug lO'is,  awl tin 

process yields.    If is a characteristu of protest ei onomn s fluii »fu  impilai 

charge per unit ot capai ity dei rea se s as the sis-c  of ti«,  plant imrc.iscs. 

However,  in many ot »lit   countries uiicli î lonsiderat ion,  tin H   nuv l»<   at   ihselun 

restraint on the quant it y oí output whiih tan he plated on the market,   HO th.it n 

ÍS not possible lo take advantage  ot the cionomi« s of sialt .     Ihus it is all fht 

more important to select processe it which lend themselves to a It»' level of 

OlKpU . 

Processes can be assessed in terms of theii   "comprehensive cost', only 

by taking account of both their capital and operating tost eletm tits. 

The relationship between capital and operating costs varies troni country- to 

country, and in general the position in developing countries is very differ* itt 

from that in developed countries,  where tin* processe s are likely to navi hot n 

evolved.   It is important to appreciate this when considering what processi s to 

«dopt.   The yield of a process is determined by the technologual charai u ristu s 

of the process itself, but the overall yield ot a chain ot processes may vary- 

considerably according to the preci»* arrangement ot the different processes 

within the chain. 

5.2   Future Regional Development 

It is elea, that any decision on the development of a country's steel industry 

must take account of a large number of factors, many ot which may IM- in conflict 

It ig alio very necessary to look at all these factors in the light of a   time 

dimension, which will itself vary according to the type of project arid the 

characteristics of a particular country.   It it impossible so to arrangi- tin 

fee I'MDO paper,   "Determination ot the Uptimum Capacity ol the I ullv 

Integrated Iron and Steel Plant and its Parts",    H.I, Mills and H, S. Soan. 
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<.»|uiit\ ot ,i sit » IworU th,H it niaUlics Hit  demand made upon it,  tiiroughoui 

if,«- op* rational lit«      H will !><• iK-icss.irv to balante the lost .sales before 

imph im iiMiieií oí .i plant against under utilisation ol capacity after 

lommissionui!. "•    'ni«' tapaiity «I différent parts of a steelworks complex must 

dì sit IH  arranged as lar as possibh   to match the varying growth through time of 

markets lor differì ut types of steel produci s. 

While there are many projects described in Chapter 2 which have been 

worked out with du- regard to the compii x interaction of ttiese many criteria, 

it is clear that there is a strong tendency in the developing world to promote the 

devclopnu lit el a steel industry without any real assessment of the true viability 

of tin- project.   In particular, excessive weight is often placed on the political 

reasons for establishing an integrated steel industry regardless of the economic 

difficulties.   Thus several of the schemes referred to in Chapter 2 will be 

delayed well beyond their proposed implementation date, if not for ever;   others 

• re likely to be modified to take account of the lack of reductant materials, 

product markets an«) so forth» 

Some attempt has already been made to indicate the prospects of implementation, 

is pan of the description of -he particular schemes.   A summary has been made 

in low et the likely pattern of development in the various major regions, as 

oppeMd to the sub-regions treated independently in the body of the report. 

Afric« 

At the figures in Chapter 3 indicate, both the production and consumption 

of steel is lower in Africa than in any other region of the world.   The information 

which hat been gathered in the course of this study from individual countries 

indicates that there arc no large -scale projects for establishing integrated 

steelworks during the decade.   The two most ambitious projects are in Algeria 

ini Nigeria, where there »re proposals to establish steelworks of a capacity of 

SOO.OOO and 750,000 tons per year respectively.   The remaining projects are 

largely in terms cf 100,000 to 250,000 tuns per year.   On this information 

production in Africa it unlikely to rite much duripg this decade, which accords 

well with the published statistics used to determine the trends indicated in 
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The steel industry in this region is well established, and should be 

| approaching self-sufficiency by the end of the decade.    Production is already 

over two million tons per year in three countries - Brazil (5.4), Mexico (3.4) 

| and Argentina (2.4) - who between them alone account for about ten times the 

total production expected for Africa in 1979.    If the national plans of these 

three countries were all implemented, their total production by 1980 would 

amount to nearly 35 million tons;    it is unlikely that their steel output 

will in fact reach this level, but it seems possible that Brazil alone may reach 

a capacity of 17 million tons per year by 1980. while Argentina and Mexico 

1 should both reach 5 million tons.    In addition the prospects of Venezuelan 

capacity exceeding 2.5 million, Chile 1 million and Columbia and Peru about 

1 half a million tons are all good.    Thus capacity could well be over 30 million 
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Chapter 3. 

It is significant, however, that consumption in Africa is rising more 

steeply than production.   There is therefore ample scope for boosting local 

production, in terms of the region as a whole.   The problem is in part  the nature 

of the African continent, which is fragmented into a large number of countries - 

by comparison, for instance, with South America.   The home market of 

individual countries is not large enough to justify significant steelworks 

developments, which could only be commercially viable if they were to be set 

up on a regional basis. 

It is clear that this has fundamentally been appreciated by the African 

countries, since two regional studies were carried out in the 1960's - for 

West Africa and for East and Central Africa.   The recommendations of these 

studies have not been put into effect,  which is probably a reflection on the 

overriding political needs of the countries involved to be seen to be developing 

their own steel industry.   Unless such political factors can be overcome, to 

allow international co-operation for the establishment of regional steelworks, 

the overall production of steel in Africa will lag further anil further 

behind demand,   retarding the growth of these countries. 

Latin America 
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tons by 1980, in which case a throughput in the region of 65 per cent oí capacity 

would achieve the 20 million tons per year proiluciioti forecast in Chapter 3, 

It should thus 1* possible for the Latin American countries as a group to 

meet their home demand for steel by 1980, on the basis of the consumption 

forecasts of 21.8 million ions per year. Hie 90 per cent 

contribution from their internal production indicated in Chapter 3, appears to te 

a target well within their reach. 

1 

Middle East 

It was not possible to indicate the trends of steel production and apparent 

consumption for this region in Chapter 3, since the statistical sources did not 

distinguish adequately between the Middle East and the rest of Asia.    On the 

basis of figures available for 1965, an approximate estimate of current steel 

consumption in this region would seem to be 3.5 million tons per year. 

Only Egypt and Israel have existing crude steel capacity of any significance, 

and between them they account for about 20 pei cent of the region's total 

consumption.    The projects recorded in Chapter 2 would increase crude steel 

capacity in Egypt to between 1.5 and 2 million tons, and introduce steelmaking 

capacity of 1.4 million tons to Iran.    In addition, Saudi Arabia, Kuwait and 

Syria may set up their own integrated steelworks.    Thus it can be estimated that 

steel production in this region will exceed 3 million tons by 1980. 

The consumption of steel should rise to between 5.5 and 6.0 million tons 

per year.     The only individual country likely to reach self-sufficiency in this 

decade is Egypt, but the region is likely to produce as much as half its steel 

consumption from internal production by 1980. 

Far East 

It was necessary in Chapter 3 to treat the whole of Asia, including both the 

Middle East and the Indian sub-continent as a region.    In this chapter, the 

Middle East has teen discussed separately but the Indian sub-continent is again 

included with the Far East. 

Apparent consumption in this region is currently about 15 million tons per 

year, of which India accounts for some 9 million tons.    Existing production of 
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elude steel is approximately S.1) million loi,s ¡it India plus a lurihcr 2..i million 

tons in the rest of the Far Hast .     The projects recorded in Chapter 2 would 

increase capacity for crude steel production to about 10 million tons, excluding 

India;    expansion plans in India are so numerous that it is difficult to assess the 

level of output in 1980, but it is likely to exceed 10 million tons.     On this basis, 

the Chapter 3 estimate of 14.3 million tons for the whole of Asia would seem to 

1» rather low.     The output of steel in India, Egypt and Turkey alone should 

reach this level, while production in South Korea, Thailand and the Philippines 

should total a further S million tons even if their expansion plans are only partially 

realised. 

Thus the estimate made in Chapter 3 on the basis of the trend of production 

incr-eases in the 1970's should perhaps L>e amended in view of the expansion 

projects planned *y the individual countries.    A very approximate estimate for 

the breakdown of production in Asia in 1980 can be made:- 

Turkey 

Middle East 

India 

Far East 

TOTAL 

Million tons 

2.5 

3.0 

10.0 

6.0 

21.5 

Consumption in India alone is likely to rise to about 15 million tons, and in 

the rest of the Far East to over 10 million tons.    Thus the estimate of 

consumption for the whole of Asia by 1980 made in Chapter 3 (33 million tons) 

may also be an under-estimate;    a figure of 35 million tons would seem to be 

more realistic.    These figures indicate that domestic production in India and 

the Far East could well increase its share of internal consumption to atout 60 

per cent by 1980, while the positio,  in the whole of Asia could be very similar. 

lliis would lie a substantial improvement on the trend recorded in Chapter 3, 

wherebv the share of internal production by 1980 in Asia would he only 43 per 

cent of their steel consumption. 
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Future development cannot lie satisfactorily considered in regional terms, 

since so fev European countries are included in the survey-     The estimates for 

production in 1979 given in Chapter 3 appear rather low by comparison with the 

projects recorded in Chapter 2.     In Greece, it is planned to raise total crude 

steel capacity above 2 million tons by 1980, and Yugoslavia is planning to reach 

a capacity of 5 million tons by 1975.    This is double the 3.6 million tons 

estimated from the trend of production in the 1970's and actual output should 

therefore IK noticeably higher, enabling these European countries to maintain 

their 60 per cent contribution to consumption from their internal production. 

General observations 

Consideration of the expansion projects and of the factors affecting steel 

industry developments gives rise to a number of general conclusions, which are 

recorded below: - 

(i) One of the problems for developing countries is the lack of a heritage of 

research on Direct Reduction processes, which may otherwise be the most 

suitable for the scale of plant often applicable in a developing country. 

(ii) The pattern has been changing from the availability of a quality iron ore to 

the availability both of a reductant material and of power, as the dominant 

factor affecting development of a steel industry. 

(iii)  There is a strong bias in developing countries towards establishing a steel 

industry, in spite of possible adverse conditions, since it is a very useful 

start to industrialisation, with substantial male labour requirements and an 

output which is used in many other industries.    Few industries can rival it 

on these grounds, perhaps only the cement and fertiliser industries. 

(iv)  The steel industry tends to be Government run in developing countries, 

since the market size in most such countries does not permit the economies 

of scale which are necessary to achieve commercial viability.    The 

exception to this is the mini-mill, which may often te commercially viable 

provided a narrow range of product is acceptable.   This type of plant may 

become much more widespread in future. 
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(v)    The difficulty of achieving regional co • ope ration , for instance in Africa, to 

overcome the problem of restricted individual home markets, has already 

been mentioned.   There is an alternative approach to this problem, which 

is not strictly within the scope of this survey - to promote co-operation with 

developed countries.   This already occurs in terms of ore processing plants, 

which have been set up in some developing countries with overseas assistance 

from commercial concerns who provide a guaranteed market for a proportion 

of the plants output in return for financial assistance.   It would be possible 

to extend this to the manufacture of semi-finished steel products in the 

developing countries for export to developed countries, where these would 

be finished and marketed.   Co-operation of this kind would probably need to 

be at a governmental level, rather than on a strictly commercial basis.   It 

could well solve the problem of setting up large-scale steclmaking operations 

without a big enough home market to absorb the finished products. 
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APPENDIX I - UNI«) STEELWORKS STUDY 

Questionnaire 

Status of works 

The information sought does not refer to steelworks in existence and 

operating at the end of 1969, except insofar as there are schemes planned, or 

currently in hand, for their expansion.   The steelworks plans about which we 

seek information are to be allocated to one of the following four categories. 

Category 1 

Category 2 

Category 3 

Category 4 

Now in progress (including works 

completed in 1970) 

Agreed upon but not yet started 

Planned but not yet agreed 

Considered for implementation in 

the 1970's but not yet planned in 

detail. 

Units to be employed 

If the tonnages given are not in metric tons, please state unit used. All 

monetary sums should be In either local currency or die equivalent in United 

States dollars. 
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A. 
Loot ion or Proposed 
Location uf Works: 

B. 
Category of Works: 
(please indicate) 

12         3         4 
When production due to commence: - 

C. 
Raw materials: 
Please indicate 
which are to be 
used and state 
source, if known. 

Iron ore (Lump/fines/ 
oxide pellets) 

Prc-reduccdiron 
pellets 

Steel scrap 

Coal 

Coke 

Limestone 

Outers 

Fe grade: 

D. 
Energy supplies 
to steelworks: 
Please indicate 
which are to be 
used and state 
source if known. 

Coal 

Fuel oil 

Natural gas 

Electricity ITiermal 

Electricity Hydro 

Othcis 

-• 



,K> 

H. 
Prue e ss».'s: 
Please ímlitate 
'.viiich are to he 
uscii, the sizes of 
plant items ancl/or 
their annual outputs 

Cornimi,!' 

Ironmaking; 

Blast furnace 

Electric smelting 

Direct reduction 

Steçlmaking: 

Basic oxygen 
furnace 

Electric arc 

Otliers 

Casting: 

Ingot (state 
size) 

Continuous 
(state size) 

Rolling: 

State types of 
mills to be 
installed 



¡I i::,!'. 

| " -, it 01 it )»it 

• U  h    iL   i: 

'   , • »111« I it 

I* .Hill  tt:i  il 

,»l I lit   ',111 111 

* \ormall\ diluted as- 

I h I 

1 lf<»V \    |»l.t tt 

I 1011 pi.If» 

Wi»k- -.it ip 

\.li i im   st l ip 

Hi'JW  sections 

Medititi) section«« 

Lijfflt   SfitlOll.S 

Qualtt\ bars 

Remit»i « tng burs 

t   Oil,   ,1   I     .' 

St i .tiv'tit i ..1 

Tube anil pipe 

lug«;»« s 

Stelw 

Blount.s 

il ÏÎt-t i 

Others 

Hi 

I.>ii - ! 

Hea\\ piati': 

tigli! plate- 

Wkk  >u-ip. 

Narrow «trip: 

Heavy sect tons. 

Medium sections: 

Light sections- 

Hats: 

R.Hi: 

('• ;;:it«i !" 

(Ill« link   Ditti >*• «HI pi eseitt    mutes til  s!i|i;>!'>, 

wfiet e appropr Kits/) 

"1 1 

Over 2 metres veitk- or ovt i   I \ '•« timi thick. 

Up to 2 metres wide and up to 12, 5 nini thick, 

Over hW <nrn vid«',  up to 1 >vw thick 

Up U» MM) inni wide,  up to 3 mm tliiek. 

Over 3S kilograms per mette length. 

From IS to 'iS kilograms per metre length. 

Untier B kilograms per metre length. 

Over 12. S nun du meter. 

Up to l.'. S inni dKttüeter. 

IMc.isc nii1u.it«   \\h« ii   otl'Ai   d« liiiitidiiM ali/ Uiii'i 



— 

1 ..       1 
Product Home S:?le,s 

t. p.a. 
Kxport Sales l 

t. p. a. Principa 1 Countries 1 

G. 
Market s; Heavy plate 
Flc.ist' indicate 
expected or 
probable 

Light plate 

distribution of Wide strip 
products to be 
made. Narrow strip 

Heavy sections 

Medium sections 

Light sections 

Quality IMrs 

Reinforcing bars 

Coiled rod 

Straight rod 

Tube and pipe 

Ingots 

Slabs 

Blooms 

iiliets 

• 

————— -—.._ 

Others 

1 

1 
i 

! 
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1 

f,.f 1 t 

K':tim.i!cíl      1 

1 liX|Kïlilllill e 
Comme ni s 

H. 
ila pit ni cost* Steelworks 
oí project: 
Please give 

Plant and services 

estimates of buildings 
expeiuiitni e on 
steelworks anil Civil Engineering 

such other 
associated 
works as form 

Associated Works 

part of Roads 
project. 

Railways 

Water supply 

Power station 

Power transmission 

Harbour/Docks 

Training/Schools 

! 

! 
i 

1 
i 
! 

Town 

(Mi e l's 

J. 
Amount 

! 
Capital Pubitc sector '; 
Financing of 
Project; 
Please give 

International loans 
(specify source): 

details of Government loan 
aources of 
funds. Government equity 

Public loans 

Private sector 

Equity funds 

' Loan funds i 
Plant manufacturers' 

1 

credit» ' 

Advance nales 

1 

1 

1 

'   !l|>                      i                   .    •      •!    • > i ». 1 ion ,iH.1 » oiiniii •••ai MI inj; i <•-, ( -. .ili   nu Imi- ¡i. 
1                                    pli. ,iM' Hutu ad- i-. in rint ni s. 



I M 

Please ik-M ribe 
any ¡issm lated 
capital projects 
for whit'll t usi s 
arc given under 

H. 

Please- give details 
of any agreements 

for tectum, al aid. 

Please give details 
of any planned 
subsidian 
industries te 
utilise steel output. 

Any otite! rele\ant 
information. 



AITKMIIX il   -    RF.CIONAI   CLASSI! It/A ÏUÏS (>!• CC »1/XTRif S St'K Vf-YH ) 

1,     North Afrit-n Algeria 
Libya 
Morocco 
Sudan 
Turi i sia 

2,    West Africa Carne roo ri s 
Dahomey 
Cambia 
Ghana 
Guiñe* 
Ivory Coast 
Liberia 
Mali 
Man retan ia 
Niger 
Nigeria 
Senegal 
Sterra Leone 
Togo 
Upper Volta 

I.    Central Africa Angola 
Central African Republic 
Orné 
Congolese Repuhlic 
Malawi 
Mozambique 
Swaziland 
Za m Na 

4,    East àfrica Burundi 
Ethiopia 
Kenya 
Madagascar 
May ri tin s 

84 



«5 1 
Rwanda 
Somalia 
Tanzania 
Uganda 

5.    Sontn Airier H a Argent ina 
Bolivia 
Brazil 
Chile 
Colombia 
Ecuador 
Guyana 
Paragna\ 
Peru 
Smina in 
Uruguay 
Venezuela 

6.    Central America Hartados 
Coita Rica 
Cuta 
Dominicali Repu hi le- 
diate ma la 
Haiti 
Honduras 
Jamaica 
Mexico 
Nicaragua 
Panama 
Salvador 

7,    Middle East Bahrain and Truc tal States 
Egypt 
Irin 
Iraq 
linei 
Jordan 
Kuwait 
Lebanon 
Studi Arabia 
Syria 
Yemen 

I.    Far Kant Érrn« 
Cambodia 
Hong Kong 
Indonesia 
Korea (South) 
Laos 
Malaysia 



B6 1 
Papua onci New Cu inca 
Philippines 
Singapore 
Taiwan 
Thailand 
Vietnam (South) 

9,   Indian sub-continent Afghanistan 
Ceylon 
India 
Pakistan 

10.   Europe Cyprus 
Greece 
Ireland 
Turkey 
Yugoslavia 
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A WEM) IX III 

SCHEDULES OF STEEL WORKS PROJECTS 

CONTENTS Pap 

1 

African countries 88 

Latin American countries 100 

Middle Eastern countries 113 

Far Eastern countries 116 

European countries 131 
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