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CHAPTER T - INTRODUCTION

.U o s ol Referenee

In September 1970 W. S, Atkins and Partmers were asked by the United
Nations Industrial Development Organisation to prepare a report on all
integrated and, as far as possible, on semi -integrated iron and stecl works
projects in the developing countries, with a capacity of more than 100,000 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.
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(ii)

(iii)

(iv)

(v)

withe the ereeption that certain countrices in Europe should be
covered. namely Cvdrus, Greece. Treland. Turkev and

Yugoslavia.

that publisned information 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,

cominercial offices, and trade corporations,

that all information should relate to steel works projects falling
within the following four categories:

(1) nov under exccution;

(2) agrced 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,

that such projects should be assessed in terms of:
(a) the sourcc 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.

that the informaiion 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 the iron and steel industry of the cowntry 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 Mecthod 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 lron and




Stecl Tnstitute in London, The co-operation of the British Stecl Corposition
supphving information dravn from a wide mnge of publications  was maalnable
s was e dssistance ob the Siotab bulletin, cvssistone s v s oo v Dol
many other sources. including the Projects Group of the Depavtmont of Trade
and Industry, the Commonwealth Developmoent Corporation, Ashmore Benson

Peasc & Co., and John Miles & Partmers,

In order to obtain information dircct from the countrics concerned, a
guestionnaire was drawn up - an example has been included as Appendix I, 1t
was decided that, in general, no approach should be nnade to countvies with a
populatton below 1 million, since in terms of per capita steel consumption a
smaller population would not justify a 100, 000 ton stecl works., A fow exceptions
were made - 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, distributed among the following major regions:

Africa: 37
Latin America: 24
Middle East: 11
Far East: 17
Europe: 5

1t should be noted that the Far East is taken to include the Indian sub-continent,

while the Middle East includes Egypt and 1ran, 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 was
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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miv i bl nddre smes o of sapable pnfonmation Ssourees Were obdined for many
oty iee ot e pdoal gnestionnagres were sent 1o cach address, I he
pesporse rate was good - rephics were recerved fromoatotal of 41 countrics, of
which 22 were comploted questonnares,  The return was thus 4 &' terms of

conntiie s, although considerabhy Tower in vebation to the total number of

questionnorres despatched, By rogion, he retarns wer distributed s follows:

Region gusomaire _Lever
Africa: 7 9
Latin Amoerica: 5 3
Middle East: 1 2
Far Bast: 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 Contents

Chapmr 2

The information gained from the questionnaires, publications and other
sources has been recorded in Chapter 2, which has been subdivided into ten
regional arecas. Africa has been treated as four sub-regions - North, West
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 East 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 Guinea. Finally the European countries, including Turkey, have
been treated as a separate group.  Details of the countries in each region are

given in Appendix 11
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Withio the approprinte section deating with cach of these ten sub-regions,
diccneson of the subevogion as a whole precedes more detailed information on

P gl countries, wader sepdrinie neadings. So absolute Teof distinction

. G

was drawn between those countries treated as part of the general assessment
and those given individual treatment;  the division differs for each sub-region,
according to an asscssment of the importance of devetopmaents in cacli country

and their impact on the sub-region,

The intormation in Chpater 2 is complemented by a set of schedules for all
countries with definite expansion plans.  All available details of the raw
materials, implementatiorn date, process, crude steel capacity, product output
and capital costs of cach project have been given in these schedules, which are

assembled in Appendix 1L

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 be reached by
1780 was lincar regression, whereby a line of best fit was drawn for the published

figures tor the 1960'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 cach 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 been given to the particular processcs




ciovizood for expansion projects, wherever these have been reported in
sufficiont detadl, in order to assess the application or otherwise of new

technological trends e the developing countries.,

This chapter considers the various factors affecting the development of an
iron and steel industry, including political, sociologi-al and cconomic factors

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

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

during the 1970's in cach of the major regions,




CHAPTER 2 - DEVELOPMENT PROJIECTS IN THE
DEVELOPING COUNTRIES

2.1 North Africa

General

Of the five countrics in this region, only two have well-established steel
industries - Algeria and Tunisia. The steel plant at Algeria's Societe Nationale
de Siderurgic 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 alrcady 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
been 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 availabitity of natural gas and fuel oil to establish a substantial

v




focal mdustry bascd on the divect reduction process, The objcctive of this steel -
works would be menmly to supphy the vapidly growe home mavkot for steel
products, especially tube and pipe for the burgeoning oil industry as well as
steel for the construction industry. 1t s believed that the Libyan plans are
fairly tentative, and that production would not start in any event before the end

of 1975 or the beginning of 1976,

There is at present only a galvanising piant of 18,000 tons capacity in the
Sudan,  They have plans to set up a plant by 1974 for resmelting scrap ivon; the
planned capacity is 18, 000 tons of finished products, consisting tnitially of
reinforcing bars,

Algeria

Algeria’s ivon and steel industry plans originated under the French admini -
stration about 10 years ago. The basis of planning was to exploit the comtry's

own iron ore deposits at Oucnza 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 stcelmaking. and finally
finished products manufacture. lronmaking is now operational, and much of the
iron is being cxported, particularly to Japan; building of the steclworks is well
advanced with technical and financial assistance being provided by the Soviet Union
and other countries, The steelwerks 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 arc joint plans to add a third LD converter
in 1973.

The rapidly developing oil and gas industry in Algeria has meant that one of
the most rapidly growing domestic markets for steel has been tube and pipe.
There are already some facilities for tube manufacture at El-} ladjar, but there
are plans for a 160,000 tons per year scamless 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 scction mill in the same year,

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

industry, there is no reason to supposc that these plans will not eventually come
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Foncd o there are tour countrios which alveady have sinadl steel industrics
dnd soree deselopment plans - Chana, Ivory Coast Liberia and Niecoria, There
15 cotside vable scope for them to co-operate over steelworks development in
view of the rather restricted size of their individual home markets, and in 1967
a study s carrvied out on this basis, which has been detatled below unde r
Pibevias The Nipgevians were not prepared to consider co -operation at that time,
and have their own development programime.  Ghana have been considering for
some yea ts extending thetr steel plant at Tema, which produces around 30, 000
toms of e rchant stech and reinforcing rods per vear from ships' scrap, to a
fevel oot TOO 000 tons per yedar, The state of progress on this proposal is
not known,  There is a small steel industry developing in Ivory Coast which
consists at present only of volling mills. but electric steelmaking is being
mtroduced between 1971 and 1975, Even by 1980, however. total capacity will
only be around 160000 tons per year, Local ivon ore deposits in Ivory Coast

arc also being developed.,
Libe ria

he Liberians have no iron and steel industry of their own. but plans were
drawn up in 1967 1o ¢stablish an integrated steclworks to serve the whole of the
West African sub-region. It was assumed that the markets in Nigeria and the
Nger would be supplicd by the steclworks planned for Nigeria, and that the net
market i West Africa open to a Liberian steelworks would be 400, 000 tons per
vear in 1975, The plant was, therefore. planned to produce about 200, 000 tons
por year initially, using one 15 foot blast furmace and two LD converters; output
would eventually rise to over half a million tons per year. Nothing has yet been
done towa rds the implementation of these plans which would have been ba sed on
the availability of high quality local ore which is at present only exported; there
s also a local pelletising plant, which is planned ro produce some 2 million tons
oy veay in 1971, Financial arranpoments were to have been shared between the

participating countries; the capital cost was estimated in 1967 to be of the order

ol 3LES nunhaon over the fivst ten years,

\




olpetid

PR s i s et e s e of ot o el as Tion o
(although the latter is not of such good quality as, for cxample, in Mauritania).
Further, Nigeria alone probably accounts for as much as 58 of the total market
tor steel products tn West Africa. As yet there is no intesrated 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 establishmoent of a 750, 000 tons per
year integrated works, construction of which is scheduled to start in 1974,

Total cost 1s expected to be €150 million (Stevling).  This plan will probably go

ahcad in duc course possibly with Sovict technical and financial assistance.

Plans for semi-integrated steelworks have also been noted by the private
sector in particular by Korf, These plans arce shown on the schedule, but if the
State plans for an integrated works are given the go-ahcad, it is unlikely that

permission will also be granted for the private sector proposals.

Finally, there is a very small semi-integrated steelworks, Nigerstecel Company
at Enugu, based on local scrap; plans for rchabilitation and for expansion,
following the civil war, are under consideration. Output before tie war was about

10,000 tons per year.

2.3 Central Africa

General

Half the cight countrics in this region have no existing steel industry, and no

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

i
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was not available, but the circumstances in these two countrics 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 countrics, nnly 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 constiuct integrated steclworks, as do
the Congo Republic (Kiushasa) and Mozambique;  detads are viven below, The
development of steel demand in these countries should justify these projects, in
view of their restricted objectives; development of large -scale steclworks
cannot be expected in the immediate future, however, with the possible exception
of Angota where the potential for future industrial development to match their

large material resources is considerable.

Angola

Angola's iron and steel industry was established in 1965 with the opening of
the first part of an integrated industry producing pig iron and crude steel. These
works are based on different sites, but together form an integrated industry.,
There are now plans to extend the works to raise crude steet capacity to around
20,000 tous per year, and it is believed that a start has alrcady becn made on

the implementation of this expansion programme.

There are plans to establish an integrated stecl industry at Maluku, with
ltalian 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 this to be raised progressively
to 300,000 tons. Demag 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. Italimpiantd are installing a CR

strip mill.

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

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

Mozambique has had plans for some ycars 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 plaut to
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produce mainly for export. The tentative hmplementation date is 1974, but no

atart has been made on the nroject as ver,

Zambia

The Zambian Industyial Development Corporation (Indeco) has plauns to
construct an integrated steelworks at Katue near Lusaka to utilise local available
coal; the plans envisage a plant ot around 60,000 tons per year initially, costing
approximately $25 million,  The plaus include introduction of pig iron, steel
ingots and approximately 50, 000 tons of rolled products.  Start-up is provision -

ally scheduted for 1974, and initial orders for cquipment 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., There is no steel industry in any of the
remaining five countries, with the exception of Mauritius and Somalia; the
former have oniy a 6,000 tons per year rcrolling mill, for which therc arc 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 ls
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 cconomic 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 LEast and Central Africa (covering Malawi, Rhodesia and Zambia, in addition

to the nine countries in llast Africa) was carried out on behalf of the United




Natons Eeonomic Commission for Africa in 1903, Consumption of tron and
wtocl neadacte g thor dare veag abont 430000 tone por vorr. of which aonby 75 GO0
tons was produced in the region - principally in LEthiopia, Rhodesia and Uganda,
bExcluding Rhodesia, consumption in 1965 was about 300, 000 tons for the whole
region, and was expected to rise 1o 400, 000 tons by 1970 and 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,

lithiopia

Steel industry developments in Ethiopia arc 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
Scbeta, but these 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 $ Lithiopian 50 million; so far, this has not gone further than the planning

stage.

Kcnyg

Kenya's iron ore and coal reserves are not easily exploitable for steel -
making; the two basic steelmaking raw materials have therefore to be imported,
as docs scrap which is not available in large quantities. The market is cxpanding
quite rapidly, and is now at approximately 100, 000 tons per year (84, 000 tons per
vear in 1966).

There are three main producing companics, Kenyan Sheet Manufacturing
Co. Ltd. with a 25,000 tons per vear galvanisced sheet plant at Changamwa and a
corrugating plant at Shimagi; EMCO Steelworks Kenya Ltd. at Nairobi; and
KUSCO, which started as an expansion of East African Wire Industries Ltd. in
collaboration with Development VFinance of Kenya Ltd,  Both EMCO and KUSCO
have expansion plans, envisaging the instatlation of electric arc steclmaking of

approximately 100, 000 tons capacity, the former by 1972 and the latter by 1980,
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Hoveever, it i probable that expaiion to this lovel of capacity will not go ahead
mich boefore 19500 in view of the market size, althoush Koenvia envisioes CEROTTing

much ol the output to Ethiopia aud Zambia,

Toe Kenyan Aluminium Works Ltd. have been thinking of installing a merchant
bar mill of 60,000 tons per vear capacity, but this project does not scem to be

progressing,

Tauzania

The United Republic of Tanzania bas 130 m. tons of proved iron ore rescrves,
and 200 m. tons of coal, part of which is coking coal. The location of the

deposits is the Livingstone Mountains between the towns of Soujea and Njombe,

A very ambitious project was approved, of which the first phasc requivres
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 cxploitation of the
mines on a large scale, the building of a power station, and the construction of
a whole vitlage for 30, 000 people. The total investment would be 3, 000 million

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

The existing steel producers are re-rollers - Matabi Ltd. |, a galvaniscd steel
plant at Dar-cs-Salaam of 25, 000 tons capacity, and the National Steel Rolling
Mill at Tang. 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 be beneficiated by the end of the decade, and a small

integrated plant producing semis will probably be constructed .
Uganda

ron ore known resevves in Uganda amount to about 100 million tons.
Magnetite deposits at Sukuka which have 45 million tons of proved reserves arve
sufficient for economic stecl production, The iron content of the ore is 629,

Coking cnal is not available in substantial quantitics in Uganda, and would, there-

fore, have to be imported.




There are two <teel companicos in Upanda producing colvanisad sheet - the
Ueanda Beatt Company (15 000 t, poy. capacity) and Uganda Steel Company
(L5, 000 tepey. capacity) = and also a semni-integrated steel company, Steel
Corporation of Fost Africa, which ownsa 12 -ton ave fumuace and a rotling mill

of 24,000 t.p.y. capacity, both situated at finja, No details a ¢ available of any

expansion plans for these companies, but the Uganda Devetopment Corporation
have a project fora 100,000 tons per year integrated steclworks, to be completed

by 1950, with the sicelmaking plant for billet production installed in the carly 70's.

2.5 Scuth America

General

The 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, the reiure, been considerably

higher than elsewhcre in the developing world,

Of the six countrics in this region who already have integrated steelworks,
drazil and Argentina produce over half the total crude stecl output, In Brazil
there are 11 integrated and 30 scmi -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,
bascd on the threc major state -owned companics 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 arc cight steclworks with existing capacity in excess of 100,000 tons of
crude steel, and a ninth which is expanding capucity to this level, All these
plants have expansion plans, and if they all materialise, rthe total capacity will
reach approximately 7 million tons by 1975; the growth of stecl consumption will
not match such an increase, and it is unlikely that these plans will in fact atl be

implemented. Priority is likely to be given to the la rgest plant - Sociedad Mixta
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Srderumica Argenting (SOMISA) - and even the plans of tie other lirge plant -
Provalsora Sideruroica SA - may be curtailed by SOVTISA s cxpan<ion nrooramme

which cnvisages a capacity of 4 million tons during the decade.

Apart from Brazil and Argentdna, there are weil devetoped steel industries
in Chile. Colombia, Peruand Venczuela. The last two have plans which would
incredase their capacity to more than 5 million and 10 million tons respectively,
by the introduction of new integrated steel plants, In both cases, the output
would hie to be exported, and there is considerable doubt whether the new wovks
will in fact be built during this decade; on the other hand. their cxisting
tegrated steelworks are tikely to increase their capacity 1o S00, 000 tons in
Peru, 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 steclworks
at present - have, by comparison, more modest proposals whe reby Chile's
state -owned integrated works will increase capacity to 1 million tons in 1974
and 2 million tons in 1976, while Colombia's Acerias Paz del Rio 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 capacity 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 steclworks of 100, 000 tons capacity,
nor any definite plans to develop tiem.  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 forccast for 1980. Plans for intcgrated works are,
thercfore, not justificd and any prospects of developing semi -integrated works
arc also strictly limited - one company in Ecuador is building an electric arc
furnace to produce 40, 000 tons per year. Only in Bolivia arce there plans to
develop an integrated works; this would use pellets produced from their
considerable iron ore deposits at Mutun  and would transport their products

output by the Paraguay river. This project would be on a multi -national basis,




alsofnvolving Avaontina. Brazil. Pavaguay and Uruguay . bhut it is very much a
long term project which is unlikely to be realised in this decade, in view of
Bolivia's restricted domestic market of some 50, 000 tons per year. o Guyana,
French Guiana and Surinam, there are no known projects and no existing steel
industry,

Arpentina

1he whole of the Argentinian steel industry is based on three companies,
Socicdad Mista Siderargica Argenting (SOMISA), Propulsora Siderursica SA and
Altos Hlovnos Zapla, which ave the only tully tntegrated works operating in
Argentina, The fivst two were set up 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 stecl products
continue to be necessary to satisfy domestic demand. after SOMISA's projected
expansion by 4.0 million tons per year; this might well, therefore, curtail the
cxpansion programme of Propnlsora Siderurgica. Altos Homos Zapla does not
have any cxpansion 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 arcas. Thus, only two major development plans arc under way,
with some doubt as to whether pavt of Propulsora Siderurgica's expansion will be
suhstituted by a further expansion at SOMISA. The remaining plans ave those of
special steel firms which intend ta modernise their equipment or integrate or
semi -integrate their production. Tonnages involved in these projects are small
comparcd with the two principal projects, because they relate to quality steels.
Expansion projects with capacities under 100, 000 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 move 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
tmported by SOMISA from Brazil or Peru; SOMISA is also planning a sintering
plant to be supplied cither 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 1o produce cobe, The present vatio is 13" althonoh it is poss=ible that a 2579
or 357 vatio could ho used, Scvp availability is not a problem, due to the vast
atownt o old serap generared durving the pase years, and the potential availability
from old rathway material,  Coramon ferro-atloys are corrently produced in
acceptable quantitics 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

timports from Uruguay,

Brazil

In 1970 there were 1 integrated steelworks, 30 semi-integrated works and
about 89 other works in the Brazilian steel industry.  The five biggest plants
produce 665 of the total steel output, which is currently some 5.4 miltion tous
per year of crude steel, The known expansion plans of the three major steclworks
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 ¢xpand capacity to more
than 250,000 tons cach, while the remaining cight 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 rcach 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 87 of the world's
known reserves.  Lavge deposits have also newly been discovered in the northern
Carajas Mountains, in the Amazon region, which are supposcd to be as rich as
those in the Ferriferous Quadrangle. There is a third feeriferous formation in
the western state of Mato Grasso, which does ot scem to offer possibilities of
immediate exploitation due to the distance from the Atlantic coast (2,000 Km).
This availability of ivon ore in Brazil makes it ideal for steel production,
particularly in Minas Gerais and coastal districts nearby. In the Amazon valley,

Muanaus is a potential site for a steelworks once the steel market develops,
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Othor vave matesials ave not So abundant as tron ore - coal must be blended
with bnportced coking coal o produce voke, and the main source for imported
coking coal is the UoS AL Natural gas is available at somce of the steelworks
sites such as Bahia and Salvador. which might lead 1o the development of Direct

Reduction processes. atan advantage over the conventional steehmaking process,

The National Plan set up to develop the steel industry has been basced on work
done by the Brazilian Steel Institute (Conscelho Consultivo da Industria Siderurgica),
Tecnometal (Estudos ¢ Projectos Industrinis §SCAL ), and the three state owned
companics, Nhoach the target is high and may vot be reached, 1t snould set the
pace and will provably give rise to high growth rates. Al major projects anpear
to be under way after agreement was reached between the Government and

international tinancial organisations,

Market studies ave being carried out by Tecnometal 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 Developmient Plan were
on the low side.  This assumption has been made in spite of the forecasts of an
American irm of consultants, whose figures were even lower and were considered
too pessimistic by the Brazilians, [t is thus very possible that the tarvgets set by
the National Plan will not be reached, although this would in itself only lcad to
postponement of some of the projects, or to temporary exports of stecl products

to other Soutlt American countries.

The only integrated works in Chile is the State -run steel company CAP
(Compania de Accero del Pacifico).  There are also semi-integrated privately-run
works such as FAMALE (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.

Raw matcrials are available locally, with promising deposits of ivon ore in
the northern part of Chile, Much of the Chitean investment plans relates to iron

ore, in the form of pclictising plants - a 5 m.t.p.y. pelletising plant is planned
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a S milhon tans

The Chilean Steel Mavket has been expanding at a rate of 0.0, per year on
average during the past years, Apparent conswnntion lus beoen forecast at a
fovel ot about 500, 000 tons per year i 1975, wad about a million tons per year
in 1980, Lxports have been going down ately due to increascd interaal
conswmption, and are presently running at a level of about 20,000 tons per vear,
The CAPhas expansion plans to increase crude steel capacity to Fmillion tons
by 1974, with a second phase expansion to 2 million tons by 1976, The first
stage isin progress. but in view of the market torecasts outlined above, it is

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

Colombia

There are 5 steel companies in Colombia, of which three arce integrated or
semi -integrated,  The semi-integrated works are Empresa Siderurgica SA
(Medellin), with a 22,000 tons per year capacity clectric ave furnace, and

Siderurgica del Pacifico SA with a 31, 000 tons per year electric are furnace.,

Colombia’s Instituto de Fomento Industrial and the Instituto de Investignciones
Tecnologicas were considering the construction of a $280 million steelvcorks with a
capacity of some I m.t.p.y., taking into consideration the possibility of obtaining
the necessary coal supplies from Cerrcjon and Palmarito deposits.  This plan
scems to have been substituted by an alternative project for three works, one to
be an integrated works at Tibate near Medellin, the scecond an iron and steel
works at Barranquilla (a harbour in the north of the country) with a capacity of
100, 000 tons of plates a year, and the thivd 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 carly planning stage,

Raw steel apparent consumption was 575,000 tons in 1968, of which 467

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

57 yearly (4170 for bar products, 453 for flat products, and 99 for scamless

tubes),  Some 907 of the steel produced within Colombia was produced by the

integrated works of Acerias Paz del Rio.
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reachod ol sutficrenoy . and already exports about 177,000 tons. The ¢xpansion
planacd o s decade would more tan double their capacity, wihich will
st e rease therr exports . sinee home consunprion will not quite

e p poce v ath this wite of increase,

b Contmb Amcica, there are airvently no tategrated stechworks, but
el piorcors o plonts of the scale of 100, 000 tons PUT YA T O more dre
srder consideration, Tnothe Caribbean countries, however. there are no steel -
vorhsand no plans o catablish them in the foresceeable future with the sole
saeoption of Caba, where the possibility of developing a steel industry is currently

wide v constde ration,

Contral Ameriea

the countries mcluded in this arvea are those of the Cont ral American Common
Mouorket Cowremala Hondoras, FUsalvador. Nica ragua and Costa Rica - as well

s Panana and Beitish Honduras.,

Fron ore s tound only at Agalteca (Honduras) in the form of hematite , with
cottmated rescrves of 6 10 million wons, and on the Pacific Coast of Costa Rica,
whe e maeno e “U}i buaring sands have been discovered, which can be
concentratcd and used for steelmaking in this form,  Proved rescives have been
persured tocontain an bvon cquivalent of 4,5 million tons.  Charcoal can be

chirbiaad b bot!

vregions from the forosts near the iron ore deposits, Limestone




b potentiadly covaitable acar both deposits,

B N N IV
integrared steehworks in Honduras and Costa Rica, The market considered was
the existing re-rollers future vequirements of semis, and the future use of
finished volled products by the conatries of the area. The conclusion reached
was that the potential steebworks shoal U mainly concentrare on billel production
with some cmphasis on bars which would he produced at a later phase, ollowing
the mavket’s development, The trends over the past vears in the apparent
constmmption of steelin the coontries of the Contral M crican Covanon Market

are shown below:

1955 1960 1965 1968
Costa Rica 43,944 36,513 70,701 n.a.
Il Satvador 20,254 25,302 55,960 "
CGuatemala 27,113 4, D08 79,468 "
FHonduras 22,055 13,721 32,043 "
Nicaragua 27,265 20,479 48,932 "
Total 146,632 140,623 287,094

There are atso figures available for the whole of Central America including

Panama;  these are not comparable with the above, but are shown below:
Total 4 Panana - 127,900 228,100 290, 000

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

Dominican Republic,

On the basis ol 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 il complemented with a bar
rotling mill,  The Costa Rica project did not scem 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 (o the Honduras

project, Details ol botlt these piojects arve given in Appendix 111,
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Borination trom a leading B Salvador indust vialist indicaies that an
ATt G 0 e s el ahoad o Colta do o coy on 1he Flovoihiny g o
Pacific Coast, [t is atso likely that a pelletisung plant wilt be built at Agalteca in
place of the onginally planned steelworks, for which transport would have been a
problem in vicw of its inland site,

Moexico

There are four integrated producers in Mcxico, One of them is the state ~ovwned
APINESAthe hingest steel producer in Mevico with T of Mexico's toral oross
production and 6070 of the steel, Thice out of these lour cotpinics produce
spouge iron by the Hyl, process of divect reduction, which is still at s rescarch
stage. The ol number of steel producers in Mexico is over 50, but the four

integrated works produce about 909, of all Mexican steel.

The main steelworks are sitated in the northe region of the country, near
the most important coat belt, that of Coahila, relatively distant from the iron
ore deposits,  New installatious such as the plant of Hoja y Lamina at Pucbla,
and the Tubos de Acero de Mexico plant at Veracruz, are relatively close to
their consumer markets and very distant from the iron ore deposits from which
they are supplicd (I Encino, Jalisco)., The greater part of the scmi-integrated
and non-integrated works are situated near the cons imer 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
tarifi structure which subsidises the transport of iron ore, and penalises that of
finished products,  This policy teads incvitably to loss of clficiency in the steel
industry as a vwhole. There are some signs of change, such as the possible
location of a new steelworks at Las Truchas, ncar the iron ore deposits, This
projectis understood to be under active conside ration, Pending government
approval, the only information available is that, if approved, it will be an
inteerated steel plant consisting of a pelictising plant, two blast furnaces,

BOLE steel converters, cquipment for continuous casting and continuous rolling

mills. The plant would be built in two phases: the first one for a capacity of




Losillion tons of stecl, and the Socond fora simila edditional ity

vootlduse the tron orve deposits at Tas Trachas, near the Pacitic Corst, and rear

the routh of the Dalsas River,

A briel study of the Mexican market for steel rolled products tudicates that
Mexico has praciically reachod seli sutficiency, Apparent consumption,
exprossed i ingot equivalents, was 3,47 million tons in 968 against production
of 3,43 million tons. lwports and cxports were runsing at the vate of 224000
tons and 177,000 tons respectively; imports ave now lower than they were in 1953

by appresimarely 3007,

Current expansion programmes ave only lkely to go ahead if they arve plinned
to meet future consumption in the home market, plus a reasonable increase in
cxports. All major companics envisage more than doubling productive capacity by
1950, This would necessarily outstrip growth in home consumption especially
when it is considered thar as the industry matures, utilisation rates of installed
capacity will increase with move cfficient production. It is therefore likely that
F980 rarget capacities will have o be reduced if exports do not increase

substantially during the next decade.

2.7 Middle East

Ceneral

There are six countries in the Middle East which have existing integrated
plants of 100, 000 tons plus capacity, or plans to introduce such steclworks -
Egypt, Iran, Isracl, Kuwait, Saudi Arabia and Syria. OI these, only Egypt and

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

Israel have one plant with a capacity of 125,000 tons per year - Isracli Steel
Mills Ltd. - and a smaller plant of 25,000 tons; they do not, however, have any

plans for further integrated steel plants,
There are plans in Kuwait for a 100, 000 tons per yearanini stecel plant,

which would be sciap based with continuous casti ng and voHing mit for p roducing

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

this project has been completed, but no firm decision to #0 ahead appears to have
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study for this project is currently in prooress with assistance from ndia; the

order of magnitude is understood to be in the $100 million region,

In the vest of the NMiddle Fast there ave volling milt facititics, but no
integrated plants nor plans to introduce them,  In the Lebanon there are some
scrap-melting facitities,  No informaiion is avatlable for the Yemoen, and it

appears that there ave no plans to construct steelvorks in the Dincial States,

Boebivatn, Qaiay, or the subbanate of Opun,

Fuypt

The steel industry in Lgypt is entively state-owned, and in 1969 had an annual
capacity of 500,000 tons of crude steel. ITron and steel ave made at five plants,
of which the kargest is the integrated plant at Helwan, the 1gyptian lron Steel Co.
which had a capacity in 1969 of 300, 000 tons of crude steel and volled products,
and 200,000 tons of pig ivon. Three of the other plants have stechmaking capacity
in the region of 50, 000 tons per year, based on open hearth or clectric arc

furnaces, while the fourth is a welded wbe plant,

‘The Delta Steel Mill does 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 clectric are furnaces and continuous casting
machines, to 160,000 tons and 150,000 tons respectively. The bulk of Egypt's
expaansion plans, however, will be centred on the Helwan Steelworks, where new
cquipment includes a thivd blast furnace (650, 000 tons per vear), two 100-ton
hasic oxygen converters, continuous casting plant and galvanizing facilities,
These are plinned to raise capacity to 850, 000 tons on the introduction of the
third blast fumace, and 1.5 to 2,0 million tons on completion of the fourth blast

furnace. The irvon ore will be supplicd by rail from theiv mines at Baharia.

The expansion plans indicated above will enable Egyvpt to meet her entire

domestic steel consumption, with a surplus for export of up to 300, 000 tons.

!
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works, the Natioval Tranian Steel Company, s currently unde v construction with
Sovict technologicat assistance, and is due to come into operation by the end of
FO71. “The initial raw steel capacity will be 700, 000 toas per yoear, rising to
L4 miltion tons wirhin two yvears, The fivst blast furnoace will have a daily
capacity ot 1,500 tons. and steehmaking vill be carricd out by two 100-ton LD
converters, which will be supplicd by Dnepropetrovsk steelworks, The rescarches
of this company indicate a denand for stecl vising to 3onillion tons per year in
1975, from the prescent figure of 1o million tons;  such a rise would more than

cover the output ol 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 1973, and to install steelmaking facilities in their
associated company, the Shavian Steel Plant Co, at Abwaz, The latter have
ordered two 50-ton cleetric furnaces and a 4-strand continuous casting machine
for 90-130 mm2 billets. If the activities of these two plants are considered
together, they will form an integrated complex with a crude steel capiacity of
approximately 200, 000 tons per year,

Saudi Arabia

The General Petroleum and Mineral Organisation has a steel rolling mill at
Djeddali with 45,000 t.p.y. capacity, They intend to install a billet mitl, and in
due course, iron and steelmaking capacity. Detailed plans have not heen agreed
to date, but the altermatives forescen are an clectric are furnace based on
imported scrap, or a dircet reduction process to utilise the la rgc local deposits

of hematitic ores.

2.8 Tar tast

General

In this arca, there are only four countrics whose stecl industry currently

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

South Korca, Taiwan, Singapore and Ma laysia. In all these countries, there are




places cither o capand die e iitios of eaisting works, or o sel up anew

e ed stect olont, South Rorea alvedy have the Lo rocst out pat of crode stocl
inthe arca - over 500,000 tons in 1970, They also have a aew inteorated plant
ande s construction, which will have an output of 1 million tons of raw stecl by
L9750 inaddition to capansion plans for theiv oxisting plnts, Mataysia's only
major company also has an expansion programme currontly in prosress, whereas
exprnsion plans in Singapore have not ver been finaliscd.  In Taiwin, a decision to
buildha new integrated plant has been made and deiled plans dravn up, but
constructon has not yee begun pending finatisation of the plans, pariiculs vly in

respoct ob fnancing arrmngements,

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 steetworks, Both countries, however, have firm plans to expand

existing plants considerably oser the 100,000 tons level, and perhiaps 1o 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
capacitics in the region of 25, 000 tons per year, and arce known to have cxpansion
plans. In Indonesia, there is a partly finished 100, 000 tons stecl plantat Tjilegon,
which was under construction by the USSR;  the recent plins of Granite City Steel
of the TUSA to complete this plant have been abandoned.  There arve reports of a
project for the construction of an entirely new integrated plant, to be completed
in 1972, but details arve not available. In South Vietnam, there are a number of
steehworks projects, largely bascd on steel scrap. The biggest of these will
produce 30,000 tons per year of coiled rod, and the totai output of the four works
for which details arc available will be 70,000 tons. In Cambodia and lLaos,

there ave no substantial steehworks,

The current demand for steel in the Far East is at such a level that all

these projects are viable in terms of mavketing the stecl products. In cach case

the domestic mavket would absorb the increased output, and suill require

imports - which are principally from Japan,




Fherve have been come doveopacnts tov i s inte i tionn ] co operotion in
caL vl the vocent carab i hont of the Sonth Fast A i bron aind Stecld
Iariute s whose men op s are Austoalia, Indoie il Japan, Malaysia, Uhilippines,

Singapore, Taivan and Taikod,  This Instituie should in due course provide

comprehensive statistics on the stecl industry in this arca.
Korea (South)

The total vaw stect capacity in Kovea in 1909 was 513 000 tons . which will be

trebloed bhythe new tnre; sated steel plant carrenly, undo r Coastrtetion at Pohang
Cliy meSomh st Kovea, The output of e Potiog Tron ond Stcc Compony will
be 950 D00 tons of pig iron, 1.0l m. tons of mavw stecl, and 975, 000 tons of rolled
steel; this will bring ihe otal capacity in Korei more into balance, the new
figures being 1O m. tons of pig ivon, 1.5m. tons of raw steel, and 1.7 m, of
rolled steel, The raw material requivements of the Pohang Works will be met
partially from domestic sources, altthough 7000 of the iron ore (approximately
700,000 tons) and 300, 000 tons of coal will be tmported via the local harvbour,

which will accommodate vessels of 504000 tons and, in futuve, of 30, 060 tons,

The demand for steel in Korea has been increasing at well over 2007 per year
over the last ten years, with imporis running at between 100, 600 and 200, 000
metric tons per yea . The objective of the new integrated works is to meet this
home demand, and no ¢xports are currn ntly envisaged.  The project is being
financed and rechnically assisted principally by Japanese, Austrian and Australian
concerns, with a total loreign investment of $103 willion; in addition, the Korcan
Government and other domestic sources will provide local curreucy equivalent

to $125 million,

There have been reports that an existing Kovean steel company, Inchon Heavy
Industrics, has plans to increase theiv current 100, 000 tons output of raw steel
to 200,000 tons in the near future, and in due course to 1 million tons. The tme scale

is not known, norare any details available for this pruject,

Malaysia
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The Malayawara Stec! Company is the orly subsumtial steelworks in Malaysia;
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seith a curvent capacity of approdivatety 130,000 short
tons o ravs stochy A Phase 2 expansion s currentiy i proocess, whereby a
sceond blast furnace was intcoduced in 1970 which has wercascd the output of
piciron to 120,000 tons per year, The expansion will be completed by 1972,
with the introduction of a 10-ton electric are furnace. a continuous casting

machine, hot cotled proces=sing

o, and a shuing machine for wide strip. The total
steel capacity of the existing iwo 12-ton LD converters will be increased by the
clectric are furvoace o 130000 tons per year, A further Phase 3 cxpansion is
unde v consideration; no detaited plans huve been made, but it is intended to

proviiee steeh shoots and tia plates,
The steel industry in Malaysia is also represented by three "mini” mills
which have a total combincd capacity of approximately 60, 000 tons per year,

Philippines

There is a well established steel industry in the Philippines, with five semi-
integrated plants and a numbcer of rolling mills. None of the former have a
capacity exceeding 100,060 tons, but there ave curvently three companies with
plans to introduce substamtial steelmaking capacity,  The Higan tntegrated Stecl
Mills e, was started in 1905 with the intention of becoming the Philippines fivst
tntegrated iron and steel works, with an initial capacity of 350,000 tons of crude
steel and 275, 000 tons of finished steel.  Existing production facilitics consist of
hot and cold rolling mills, and an electric furnace plant and LD sieel shop, to be
in operation by 1974, together with continuous casting facilities, ‘The Elizalde
Rolling Mills Inc. also have proposals for a blast furnace plant, 1D steel plant
and blooming -slabbing mill for implementation in 1972, to produce semis for its
own mills and billets for other mills,  Fintlly, the Marsteel 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 alterative possibility of setting up
a single integrated plant as a co -operative venture, in order to achicve a more
ceonomic initial capacity of 1,5 million invot tons per year, Such a scheme

wouldinvolve two blast furnaces for producing 2, 500 tons of pig ivon cach per day,
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vod converioe s to croc b in BD converters; billerowould Beoproduced by

conthomets o tine, ol e B SN oo ed o el ot into slabis
PO procesnos by e o ol volling ndls voconty approved = one ol which s
Aready instatled. Docidions on these alterpative proposals will shortly be
made,

Sincapore

The National Tron ard Stecl Mills ) who operate twvo clectric are Tarnaces of
nes toto b capoeity s are the ondy Laorze stcchmn ling corpany in Sinapore,
o Tiroding s o 0D Ton (0 VA cleciiie e

vaising capaeity 1o 190,000 tons per year,  Consideration is also being given to
the making of sponge ivon by a direct reduction process.  Continuous casting
machines o produce stabs, Targe blooms and billets, and treveased rolling mill
capacity will also be introduced,  Almost hali theiv production is currently
exported, the remainder Feing marketed to the local construction industry.  The
domestic demand for steel is expected to rise by some 159 a year according to
an assessment by the rpon External Trade Orgaisation, althonoh the actual

rate of increase may well prove to be rather less than this,

A joint "Thai-Singopore project hns also been reported, which would locate
Plast farnaces and melting shop in Singapore utilising iron ore deposits from
Thatland aed sopplving rolling imitls in Thailand,  The propsects for such a steel

plant depend on Thai and Singapore Government authorisation,

Taiwan

There ave currently 20 stecl companics in Taiwan with an instilled ingot
capacity of 500,000 tons and output of 700,000 tons of bars, rods and sections
per year, Al are based on cleetric arve furnaces.  Plans have been under
covsideration for several yoars to build a large new integrated steel works and
the Beonomics Minister hos recently indicated that this project will definitely go
ahead for implementarion over the next five years,  Preliminary assessment of
the feasibility of the project has been made on the hasis of a first stage production
capacity of 1.3 million tons of crude sieel, to be followed by sccond stage
expansion up to 2 million tons per year. Products would initially consist of

300,000 billets, and 800,000 rods, hors and sections, with the addition of {lat
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OxveOn tariaces, with accontinions castins plant for bitlers, a rod and o mill,
and a b and section milly fron ore and coal would he imported (o feed one
blast furnace of TUIS million tons per year capacity; however, some consideration
may he viven to the use of dirvect reduction processes,  [arbour and dock
ticifitios would also have to be provided.  Finance would be provided by equity
and toans, inthe vatio of 12 2, the former Poing Targely divided between the
Chinese Govermment G570 and forcign investors (437), white the loans would be
obtained principally from Japancse sources (25, supplices credit (45270, and
loca T bant o (20 90 sicel constmpiion i Laiwan s risen by bs | por venr sinee
1950, and is expected 1o continue to rise at between 67 and 10 1o sive annual
tonnages of 2,15 mittio. in 1975 and 4.12 million in 1985, Existing production
is expected to have dropped to 500,000 tons by the time the projected steclworks
takes part in the domestic market, thus the output of the new works could he

cntirely absorbed by the domestic market,

Thailand

‘The current output in Thailand is 560, 000 tons of stecl products, largely
from imported materials - pig iron production is only 22,000 tons per year.,
The only integrated steelworks is the Siam 1ron 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 rod with the intvoduction of a merchant and bar mill;  the thivd and
fourth phase to be 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 are furnaces, plus some LD capacity, will be installed to
increasc their crude steel output, which is presently provided by an open
hearth furnace, an clectric arc furnace, and high frequency induction furnaces,
with a total capacity of 40,000 tons, It has also been reported that two
charcoal blast furnaces, with a capacity of 600 tons per da voeach, will be

mstalled ar some furuve date.,
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Plans for a new integrated steelworks have also been discussed for some
time and various Thai-fapanese projects are reported to have been submitted

to the Boavd of Investments - who have not supplicd any details in this




|
|
{
{
|
{
i
{
{
f
|
|
|
|
|
U
|

cating,
i lion rons o poodacts poe vear
tis s vaderstood to Le e minmnum vequived output of cold rolled products

topcthervith a cnde sreel capacity of Tanillion tons in the opinion of ihe Board

of Investments.,

In 1968 i was cotimated that steel demand wonld reach 0,9 million tons in
1970, 1. million tons in 1975 and 1,7 million in 1985 current necds ve
alveads veached Tomitlion, so thatthere is Hiely to Te a fimm market for the
product ol Siaom Tros & Steel™ copansion plaas, Tt jag
WD Borpproaching col=sufficio ney in bar prodiction by 1973, with the Siom
Iron & Steel expansion, but with total imiports in 1969 of over 600,000 tons of
steel products, there appears to be room both for their expansion plavs and for

a new half a mittion ton integrated steelworks.,

2.9 Tielinn Sub-continent

General

The countries included in this vegion are Afphanistan, sevlon, India and
Pakistan.  These 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 Targer in Pakistan though with some
semi-integrated works, and in Tedin is the largest steel jadustry in the dey cloping

world with the possible exception of Brazil ,

In Ceylon, there ave plans to introduce stechmaking capacity in the state
owned volling mills, and Pakistani expansion plans will create two inteorated
steelworks with a combined capacity in excess of one million tons.  Thus
during this decade, all these countries except Afohanistan will have an inte srated

sreel industry,

In India, production is currently some 5 mitlion tons per year of crude steel,
while apparent consumption is 9 million tons rising to 12 million by 1973-4,
Their expansion plans are substantial;  the state-owned Hindustan Steel Limited
have projects for three new stecehworks together with expansions at theiv

existing vorts, The private sector is also plasving to expoad ma rafuiily;
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Geonornment b Pl - by g
Alvhangstan,  dhe works il conver
billots of which vome 1, 000

are also some vague plaos to Ladd
from Afehamstan’s Taveo ron
nimporting ove from A havan

witlh be bmportod from Austraduy stoasd,

Home consumption can he measarad 1rom
the Tovel of sooa 20, O 1on .
building of an ntegrated work s
necessary for most of
Beporiance are thevetore Tihely o boe oo oy Aveh o o e e o tutuge,
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Rolled steol production staved i
Covporation stavted o bav vt oo Orge o 1o
poryear, to be hnvrcased to 00,000 ton e
12,000 tons povvears Inadiimon to 'y

two privately owned plants for o alvanisod shoces b

of some 12,000 tons per vear and 1O, 000 100 pwey
Trom ore rosorve = In Oy Ton
i deponi

Coline coal is ron-esistent o Covlon o







P ity
elich alveady aocount for JU por coni of total
G Rourhed capnr and Phailai witl
Sb el vt
Loy to 300) million tons por year vospectively .,

Phedostan Stech Tadod S0t ) ace buldiog o new stochworks at

Bron tupav, of crude stool by 1973
S also bcnd to baindd hwo more
vahivipatnane i Aadnre Prodosh and
Poth vl have a crude steel capacity of 2.0 mitlion tons por vear,
special stechs plant at Salem Madras is planned, as a complement to the
Do pie special steels production, Completion of all these projects would
ceo the total capreity of HLSOLL to 175 million tons per year of ¢rnde stecl
by 1980, boquite possible, however, that the two plants planned for 1978/9
s part of the Sthfive-year plan will not be commissioned by 1980, and in any
output will probably continue to be woll below capacity, Novertheless,
LoSoby production of crude steel in 1930 is Tikely to e approaching 10 million

ol poer year.

here are dso two privately owned concerns with sabstantial steel
production = Tow Iron & Stecel (TISCO) and Indian bron & Steel (11SCO)Y - who
e expansion plans, The former intend to modernise their existing plant with
only marginal eapansion of capacity, but TISCO plan to raise crude steel
capicity by Dinitlion tons per year by 1974, The Central Engincering and
Desion Buareaw of HSL co-ordinates all expansion procrammes and participates
i the design of new steel works,  Encouragement is being given to private
expansion, espocially to baitd mini-mills (six of these have vecently been given
the po-ahead)y hasod on scrap or on Divect Rednction preduced spoage-iron;
the state owned companies however, are =l Tikely to produce 70 per cent or

mare of the total steel output at the end of this decade.,

The rvise indemand for <reel is sufticient to justify all the projects indicated
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above, although tiore s almost certain to be some delay in the implementation
Poplans, theovgn diiirentsies with o choology, canipment

it eupplios = cochoas the oraphite cectrode shortase, The
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Pakistan

Patistan has ivon ore reserves proved at 125 iltion tons.  In the Nalahagh
district, 3370 Fe content ore has been diccovered, [ioh content ore (657 is
alvo found inothe Chittral disteict, Thoere were aticmpts in 1908 and 1969 to
Bt imteynated works inthe salabo b disteict with Gorman (Salzointer),
Posban and Fronch aid, bat the projoct does not socm to haco catervinlised.
Artinterted el orios B el bosle i Kavnehio e read, haeod animported
oic.  Coal rescrves are potentially 190 million tons, but they do not scem
adequate for stechmaking.  Integrated steelworks therefore have o be hased on
imported coal supplies. Nawral gas reserves are estimated at about 600, 000
million 11\3 and clectricity pencrating 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 about 275,000 tons.  The develop-
ment projects are co-ordinated by Pakistan Development Corporation, and in
East Pakistan by the EPIDC (East Pakistan Industrial Development Corporation),
The tatter owns the Chittapong Steel Mills, which will be sold to private
companics in the near future.  The Pakistan Chamber of Commerce also advises
as to the future of the Industry, and has recently been encouraging the
establishment of mini-mills for West Pakistan, which would cnsure self-
sufliciency in thisarca. Intotal, U.S. $21 million have been allocated to the
steel industry for modernisation of plant, and U.S. $ 260 million for new plant,

of which U.S. § 180 million will be financed externally .,

Pakistan’s consumption is running at a kevel of about 1 million tons per
year, of which some 750,000 top.y. are imported. ‘Ihe integroted works
programmed lor Karachi and Chittagons are therefore reasonable if markets
alore are considered;  costs of imported raw materials must also be considered,
inorder to decide whether it would be cconomical to construct an integrated
steelworks. The ULS.S.R. favourable appraisal and aid will eventally lead to
the construction of the two interrated works mentioncd above, which will

provide 7070 of the forecast 2.0 million t.p.v, Pabictani steel marker,
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plomod to roach 200,000 tons per year,

Fheve ave other projects of less impovtance, mainly in =pecial steels,
The Viliha Stecel Works Ludy woiih Japan™s THE aid, placs acsieclvorts at

Noanchopit of 20,000 tipay, caprcity, requiving TS0 S B million investiment,

2,10 Iurope

Cioneral

The countrios which have Leen considered in deading with this vegion are
Cyprs, Greece, Treland, Turkey and Yueoslavia.,  Of these, Cyprs does not
have any steelworks or any plans for one, and Trelond’s existing stoclvorks has
an output of only 75,000 tons of crude steel,  Greece curvvently has one inteprated
steehvorks with a capacity in excess of 100,000 tons. By comparivon, the stecel
industry is well doeveloped in Turvkey and Yugoslaviay  the former has two
integratced plants with o total copacity in 1967 of over 1, 000, 000 tong of crude
steel ond, in addition, three smaller plants with a combined capacity around
100,000 tons per year.  Yugoslavia has cight plants, of which the Lirgest has
a capacity of over 1,000,000 tons and the combined capacity approaches

3,000,000 tons pev year of crude steel,

Grecce

The only integrated steehvorks in Greece is Halyvourgiki at Elcusis, which
has a cuopacity of 310,000 tons per year of crude steel,  The Hellenie Steel
Corporation has an output of scine 250,000 tons of stecl products but no ivon or
steelmaking capacity; it is thought that theiv capacity is planned to increase
to 900,000 tons per year by 1980,

There are several expansion possibilitics under discussion for the Greek
steel industry, of which the most important appears to I the proposal for an

entirely new integrated steelworks, prohably at Thessaloniki.,  This is intended
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to produce 1,000,000 tons per year of crude steel inttally, vising eventually to
2,000,000 rons; it is possible that this plunt may be parily state-owned and the

Greel covernment appears contidont that the project will to realised.  The
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b teiabie s Tonn Pappas, owner of the Hellonic Stecl Company, iy also deeply
frv ol cd i the projecr, Heotb nie Stect e oo o jne gl Bt
tuinace or an clectvie steelmaling furnace using scvap and/or pellets from a

tocal divect reduction plant,

Steel consumption in Groece is curvently 1o mittion tons of steel incots
per vear, as compared with an output of 550,000 tons lecal production,  Local
capaeity is in fact 1.2 million tons of steel but the Halvvourgiki plant is only
operating once of its two blast furnaces, producing 400,000 tons,  Theve have
rocently been two Hiceonees cvanted to Grees firms to ostablish steclv orks vorth
a total of $ 7.8m, of which no details are tnown,  Nevertheless, thore is scope
for the timplementation of plans for expansion at Hellenie Steel and for a new

integrated plant, in terms of the domestic demand for steel,

Treland

Irish Steel Toldings intend to double the capacity of their existing steelworks

by the introduction of a 30-ton clectric arce furnace for casting 2% ton tngots.
ey 8

This witl operate on scrap and imported pig iron and is expected to e operating
carly in 1973 when capacity will be about 135,000 tons of crude stecl.  Their
mills will also be modificd to increase output by 54,000 tons of bilters, 11,000
tons of sections and 24,000 tons of bars and rod.,  The torat cost will e jn the
region of £3.2m. sterling, of which approximately £1m. will be financed by

the company.  Since apparent steel consumption in lreland in 1969 was some
400,000 tons in ingot cquivalent, 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 be exported, depending on market conditions,

Turke

O the two larger integrated steclworks in Turkey, only the plant at Evegli
appears to have firm plans for expansion,  Details of their progranuie are not
available but it scems that their capacity will have risen in 1971 to 700,000 tons
and will be increasced in 1972 to approximately 1,000,000 tons.  As repards the
second plant at Karabuk, there is no indication of any plans to expand capacity in
spite of a recent report by a United Nations consultant that they are attempting

to improve productivity,




covt copchuded thar improvemoent and e Birocment of those two

b ofieds oy Bt oo thind i‘kfg“g”f\\(! ctecbrort s ona
Ly U ' S Go et G fine fatter
conree and conatruction started in 1970 ot tabondoeran, following a contract to
desion and supply the cquipmentowith Tivpromexport of the USSR, who are
providing i loan of =263m. ihe Turkish Covernment is providing the talance

of “latm. requirad in local cuvrency tor the S0, =teelvorks and S70m. of
Citcd wort g, dee. ronds, vail, povior supplies, dndng cic. The steel-
il conb o of teo Ihnem” Blast furnaces with an ontpat of 11 million
. T e RSN U N S SUPIMERE I EN AP R Cryootee b continnone ot ing nnirg
(Bloom sizes 205 x 310 mm. ~ 10m. Tong), and three volling mills - billet
(955,000 tons), light section (330,000 tons) and wire rod (300,000 tons).  The
crude steel capacity of 1.1 million tons is expected 10 be reached in 1974 when

output will be:

000 t/a Product t

20 Flats 4-12 m/m x 12-70 m/m wide
100 Sections 20 x 20 to 50 x 50 mm angles
210 Reinforcing hars 8-30 mm. round, square and hexagon
300 Coiled rod 5.5 - 10 mm, dia.
300 Bitlets 80 x 80 mm.

All products are intended for the home market.

It has very recently been indicated byt he Turkish Ministry of Industry that
4 fourth steclworts is alveady definitely planned for conetruction neav Sivas in
Eastern Turkey. The design and the first site works are due for completion by
1974, althoueh financial arrangements have not been setiled.,  No further details

are known.,

Yugoslavia

The eight steelworks in Yugoslavia sitis ,fy about 707 of the domestic demand
for stocl products, of which about halt a million tons were imported in 1968,
mainly in the form of flat products. The crude steel output of these cight plants
was just short of 2.0 million tons of crude steel in 1968 (and 1.5 million tons of

rolted products),  This can e compa red with the tareet capacitivs set for 1970




clvon for cachh wors s as 1968

oo housand s of tonsy:
1908 1970 1972
Copacity Targer Target
Zenica 1,060 1,040 NLA,
Skopje 600 600
Jesenice 560
Smiederovo 110 380
Sicak 280 28F
Niksic 170 185
Ravne 150 150
Store 90 110

e ot

TOTAL 3,020 3,225 4,300

However, the actual capacity and output in 1968 of individual plants was well
below their theoretical capacity - for example, the actual capacity of Skopje in
1969 was only 300,000 tons.  Auempts ave heing made (o reach the 1972 targets
by completing Skopje and installing a new 800,000 tons per vear blast furnace at
Zenicen, although it is unlikely that Skopje will in fact reach 600,000 tons before
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 Niksic is undergoing a modernisation
programme to increase their currvent (1970) output of 135,000 tons per year to
380,000 in 1978, and Smederovo is intended to become Serbia's only inicgrated
steelworks witl the introduction of a blast furnace and continuous casting, which
will create a crude steel capacity of two million tons per vear in due course.

The steelworks at Sisak has been allocated 500 million Dinars for modernisation,
which should boost production to 400,000 tons of steel by 1973, If these
expansion plans all run according to plan, it should enable Yugoslavia to reach
their original 1972 targets by 1975, when outpit is expectod to be between 4.5

and 5.0 million tons per year,

At the same time, there has been a long-sianding discussion as to whether
a ninth steclworks shontd be set up. One possible site would be Prijedor in
Posoia, whore theve ave iron ove coscrves ootimated at 60 million tons of

Limonite of over S07F¢, and a 1.5 million ton steelworks was proposed. A two
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nithion ton srechworks ot Split was under consideration for sesoral years, but

- R . I N R o Yo,

clectric are frnace and 2-strand continuous billet caster, which has just begun
operation.  he crude stecl capacity will be 60,000 tons per vear initially -
crpocted o be i 1972 - which is ploon cd to double within a forther two yoars.,
The decision over the Split plant wonld app car 1o substantiate the indication that
Yugoslavia intends, in developing hor sreel industry, to concoentrate on eapanding

her eipht oristing steelhworks,
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CHAPTER 3 - DEVELOPMENT OF STEEL PRODUCTION AND CONSUMPTION
IN COMPARISON WITH THE LEVELS AT THE END OF THE 1960'S

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 be 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 stecl production in the 1960'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.

The former are available up to and including 1970 while the 1atier are only
available up to 1968, The actual annual production figures were therefore
recorded on a scattergraph. A trend line was drawn from these figures, using
linear regression to calculate the line of best fit,  This trend line was

extrapolated to indicate the estimated level of production in 1980,

The production figures for the years 1958 10 1970 are recorded below in
Table 1, and the comparative levels of production in 1959, 1969, and 1979 are
shown in Table 2. The trend lines used to establish the production levels at
the end of the 1970"s are also shown in Figures 3.1 10 3.4, The linear
projection shown on these graphs is felt 1o be an adequate method of Torccasting

46




TABLE 1 - ACTUAL TONNAGES PRODUCED (IN MITTRIC TONS)

Africa FEurope Latin Asia  Developing Developed
Year '000 '000  America '000  Countries Countrics World

tons tons '000 tons  tons m. tons m, tons m, tons
1958 55 1237 3122 2192 6.61 267.63 274,
1959 141 1402 3644 2901 8.09 297.11 305,
1960 167 1576 4278 3783 9.80 336.71  346.
1961 186 1663 5281 4618 11,75 339.50 351,
1962 194 1730 6030 5725 13.68 3460. 359,
1963 204 1773 6751 6574 15.30 372. 387.
1964 197 1885 7683 6759 16.49 417, 434.
1965 202 1949 7942 7411 17.50 436. 454.
1966 216 2052 9007 7904 19.18 452, 472,
1967 258 2021 8020 19.78 476, 496.
1968 397 2272 8330 22, 491, 513.
1969 410 2735 8449 23. 552, 576.
1970 435 2725 8306 24, 567.¢ 592.

Projected totals to:

1979 600 3600 19700 14300 38.2 773.6 811.

TABLE 2 - COMPARATIVE LEVELS OF PRODUCTION IN THE
1950'S, 1960'S AND 1970'S

1959 3044 2901 Jd9 0 297.1

1969 B 11986 8449 3,068  552.02
Factor increasc y . 3.3 2.9 W9 1.9

1979 19700 14300 ) 773.06

Factor increasc . .- 1.6 1.7 .6 1.4
(on 1969)




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 expecred in their relative shares, are indicated in Table 3:-

TABLE 3 - THE EXPECTED SHARE OF STEEL PRODUCTION IN
DEVELOPING COUNTRIES DURING THE 1970'S

Africa T of Europe ¢ Latin ¢ {ksm o . Developing T of Developed @

. , 7 0 ) o 0 ‘ i vl
Year '000 ° 000 ° " America % T Countrices Countrics '*
total total | total total total total
tons tons 000 tons tons m, tons m. tons

1959 141 0.05 1402 0.46 3644 1,19 2901 0.95 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 2.43143001.76 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. Whercas the production of developing countries increased
nearly three times in the 1960's, the level of production in 1979 is expected to be
only onc 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 be 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 sourcc of statistics on apparent steel consumption was the Economic -
Commission for Europe publication "The Steel Market™, (1t should be noted that
this publication docs not indicate whether the United Arab Republic is included
within Africa or the Middle East.) In these figures,apparent world consumption
docs not match world production of steel over several years.  Although there is
approximately onc million metric tons of consumption unaccounted for by our

statistical sources, data has been used on the assumption that consumption docs
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not necessarily match total production every year., For similar rcasons,
there is some discrepancy between the figures for the four regions and total for

all developing countries,

The scattergraph of consumption over the 1958-68 ten year period
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Year

1958
1959
1960
1961
1962
1963
1964
1965
1966
1967
1968

TABLE 4 - APPARENT CONSUMPTION (IN METRIC TONS)

Africa
'000
tons
4152
3731
4299
4517
4572
4773
5947
7059
5808
6402
7144

Projected totals to:

1979

TABLE 5 - COMPARATIVE LEVELS OF CONSUMPTION IN THE

1958
1968
Factor increase
1979

Factor increasce
(on 1968)

10600

4152
7144
1.7
10600
1.5

Europe
‘000
tons
1678
1865
2256
2464
2545
2888
3316
3430
3842
3827
3754

6600

Latin
America
'000 tons

7949
8051
8437
9599
9081
9882

11640

12253

12923

13202

14802

21800

Asia
‘000
tons
10,077
8,477
10, 823
11,896
14,253
15,729
16, 824
18,160
17,431
18,779
19, 848

32,900

Developing Developcd

Countrics
'000 tons
23, 856
22,124
25, 815
28,476
30, 451
30, 120
37,727
40, 902
40, 004
42,210
45, 548

71, 600

1950's, 1960's AND 1970's

1678
3754
2.2
6600
1.8

7949
14802
1.9

10,077
19, 848
2,0
32,900
1.7

23, 856
45, 548
1.9
71, 600
1.6

Countrics
'000 tons
246, 283
282,674
319, 555
321,905
329, 497
357, 479
396, 336
413,117
432,149
453, 843
482,514

723,700

246, 283
482,514
2.0
723,700
) )

World
‘000
tons

270, 139
304,798
345,370
350,381
359,948
387,599
434,063
454,019
472,153
496,053
528,002

795,300

270, 139
528,002
2.0
795, 300
1.5
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demonstrates major fluctuations from year to year.  Although lincar regression
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 thereforc been drawn on

the basis of these trend lines established by lincar 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 S that the rate of increase in steel consumption is
slowing down, although not significantly. The apparent consumption of
developing countries in 1968 was ncarly twice the level in 1958, whereas by 1979

it is expected to increasc further by a factor of 1.6,

In spite of this slowing down, the share of world steel consumption
attributable 1o developing countrics 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 STELL CONSUMPTION IN
DEVELOPING COUNTRI11S DURING THE 1970°'S

Africa Europe Latin o Asia

. % of o O .

Year '000 % 000 7 America
ota total , tot

tons tons 000 tons

T of Devcloping ., . Developed .

f, 7 0 . ' , S of
000 7 Countrics ° 7. Countrics

1 total total total
tons m. tons n. tons

1958 4152 1.54 1678 0.62 7949 2.9410077 3.73  23.8 8.83 240.3
1968 7144 1.48 C.78 14802  3.0719848 4,11 9.44 482,
1979 10600 1.47 o000 0,92 21800 3,01 32960 4.55 71,0 9,95 723,

It is noticcable that the major part of the increase over the next decade will
be awtributable to Asia, with an increase of 0.44 per cent, and e 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 0.0 por cent,

and 0.06 per cent respectively.

3.3 ConcInvionsg

Steel production in the developing countrics appears to he increasing at a

stower rate, whereas theiv steel concnaption s expected to vise over the next




decade at much the same rate as in the 19607, Nevertholess, thony share of
steel production is rising marginally faster than theiv share of <0l consumption.
The effect of this is scen the percentage contribution of the developing countrie -
internal production to their internal consumption.  The figures ave shown m

Table 7:-

TABLE 7 - THE PERCENTAGE CONTRIBUTION TO INTERNAL CONSUMPTION
FROM INTERNAL PRODUCTION IN THE DEVELOPING COUNTRIES
Africa Jof Furope 9 of Latin = @ of  Asin T of  Doveloping

O00  consu- 000 const- Amoerica consu- M consne Comtrges
tons mption tons  mption ‘000tons mption tons mption  m. tons

1958
Production 55 1.32 1237 3.72 3122 39,28 2192 21.75
Consumption 4152 1678 7949 10077

1968
Production 397 5.56 2272 11052 74 .67 BIZ41.97
Consumption 7144 3754 14802 1984 8

1979
Production 6000 5,93 3600 TUTOO S0, R0 1Hing 48,40

Consumption 10600 6600 21800 ¥ TV

The gap between the apparent consumption and the stecl production of the
developing countrics will reduce by 1980, on the hasis of the trond Hoos estintod,
However, the increase in their percentage contribution hetween F9OR d 1000
will be very much less than the increase during the past docade, Uidoas some
thing s done 1o booat the rate of prercase of creet prodoe tron diee e i
decade, it is probable that at sonie time in the comparadn ey e futere s the
developing countrics will cease to improve the contribuiion of ther stoch prodoc

to internal conswmnption,

The variation between the rogions is also noticeables  Onlv in b Averie
is there a significant movement towards self suificicney in steel production In
1980, when they should produce 907 of their home demand. In Asicand Atrica
thes P oo ot e e ) [ U PR ¥

likely to contribute sipmificantly Tess o theiy internal stecl consunpiion
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CHAPTER 4 - DEVELOPMENT OF IRON AND STEEL TECHNOLOGY

4.1 The Available Process Routes to Steelmaking

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 steelmaking is basced on the use of serap or reduced pellets

of sponge iron. In those routes falling into the fivst category the production of
liquid iron traditionally takes placce in a blast furnace, but other processces arce
in usc as, for example, the clectric ave shaft furnace. The liguid iron is
refined to steel inopen hearth or basic oxygen furnaces (e.g. LD, LDAC ov
Kaldo), The opoen hearth process is obsolescent, and one of the asic oxygoen
furnace routes is lkely to be considered for a new works,  Of these, unless
special conditions such as high phosphorus tevels dictate use of the LDAC route,
the process normally chosen would be the LD In voutes belonging to the sccond
category there ave now a nwmber of "direct reduction” processes inwhioh the
intermediate prodoct tabe s the Torm of <olid spouge bron, Thise Fighly veduced
material can be charged mito an electric are steehnahing furnace in place of,

or in addition 1o, scrap.

Theve are thus a nnnher of technically possible process rowes up to the
hiquid stedt stage, but in any particular situation nany of them are ruled out
on cconomic grounds, I a completely new works on o greenficld site is under
consideration the chotce of process route is ikely to be one of tvo hot motal

routes: either o blast trnace or an electvice smeltor fecdume bauid iron to o




basic oxygen process. However, where the scale of operation is not large
enough to justify a blast furnace, the cold metal routes vould be considered,
using an clectric arc furnacce fod cither with scrap or with sponge iron,  In
developing countrics with their own iron ore and little scrap available, the
dircet reduction process is of particular significance, and is therefore dealt

with in detail below,

Of the many different processes for producing sponge iron, fov have been
developed beyond the experimental pilot plant stage.  They differ from one
another in the reductant that they employ (coal, oil or natural gas) and in the
degree of reduction achieved.  The subscequent processing of the sponge 1ron
depends on this degree of reduction: however, the feature of any direct reduction
route that is most sensitive to ceonomic and geographical considerations is the
type of fucl that it uses.  Processes using natural gas to produce sponge tron

include:

HyL In commercial use for many years in Mexico
H -lron Found uneconomic compared with scvap prices
Midrex One commercial plant in use,

Esso-FIOR Pilot plant in use

Futakuski Pilot plant i use
There are also many coal or coke using processes, inchuding:

S1./RN Two plants 1o the carly vears of commorotal v,
Krupp-Ronn Ceedim Gormamy tor tow orade ores Bt most plaut
Hoganas Phigh grade bot oapensin e prodict

H
|

Bobovarra Phioli pr product, but only usod oo vory sanall ool

)
o

Of those processces unmg a solid fnel the SE/ZRN 15 the one with most ST T ¢

availablo,

There are aleo divect reduction proces-
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Howcever, these are not as widely applicable as the processes using clectricity
for tron-making (Elhem, Tystand Hele) which are alveady in operation and whicl

produce Hqguid iron.

There arc othor new stechmaking processes such as spray stechmaking,
the dual-heavth furnace, continuous stechmaking processces, ete, As with most
of the direct reduction processces, however, these are probably inappropriate
to a works now bemyg designed, on the grounds of too Tittle expericnce on a

reasonably large scale, despite their potential theoretical advantages,

Whatever judgement is made at the present time about the cconomic and
technical suttabihity of new processes, the hist of likely nrocesses will have to
be revicwed portodically. Any new process goes through a cyele of development,
starting with a theorcetical evaluation supported by empirical laboratory data,

progressing to the pilot plant stage to develop the most suitable oporating

chavacteristics, and culminating in the design and construction of & commercial

scale plante The cyele of dovclopment from the it dea and laboratory woik
to the fivst successtully operating commercial plant hos in the past tiken ten
years, Only at the Tast stage have the oporating costs heon establishod, and
many ot the practical problome ot operating and maintaming the plant have not
mantlostod thomsclves at any cartioy stage. The proces < routes which have
been selected for discussion are representative of all routes which are likely to

Boe et bod b thie <hort and mcediom term foture,

there cimeree bive

co the production o Biguad sceel o complately

Blast turnace 1 basa onypen farnace
Floctrre are ot oedo ony oo n furinaee
Gas-troed direct roduction plant Felectric ave furace

Coual-torcd devect vedoction plant 4 clectric are fumace




4.2 Factors Affecting Process Sclection

The factors

The choice of process will be affected by the location of the works
primarily because the resources available vary from onc area to another.
These resources inelude not only the available matcerials, but also labour,
moncey and the opportunitices for sclling the products,  The main factors
considered to be of greatest importance in determining the choice of process
routes are:  the raw materials available; the fucls or sources of energy available;
the markets for steel products and their rate of growth; the casc of obta ining
finance for purchasing and running the plant; and the technological risk,

Thesce 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 mctals, can be used
for any of the first four routes.  If the ore docs not match up to these standards,
there may be process routes for which it is unsuitable.  For example, an ore
with a low iron content is unsuitable for direct veduction processes unless it can
first be benefliciated, whercas it can be used in a blast furnace because this
process has a means of getting rid of the ganguc in the form of slag.  On the
other hand, an ore like the New Zealand titanium bearing i ronsands cannot be
uscd in the blast furnace, in particular because the slag would be too viscous,
but it has proved possible to usce it in a direct reduction process. A high
phosphoras content, while ot affccting the ivon-imabing part of the provess rout

imposcs Timitations on the subsequent steehmaking process.

The theoretical masimum value to the stechmaker of the price of scrap is
determined from a comparison of the costs of stechnaking using ivon ore or

scrap.  Howcever, the cost of obtaining scrap is in Ny cirainmstanc es very
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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 quantitics which
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the process routes adoptad,




There arc three reasons why fuels have an important impact, Firstly,
fucls form one of the largest single cost items.  Sccondly, in certain instanc es,
fucls are a highly localised commodity which may be more available in one
location than another.,  Thirdly, and in contra-distinction to the previous point,
somec fuels, like raw materials, arce available on an international market and
arc on the one hand avatlable to all, but on the other hand subject to world
fluctuations in availability and price.  The various fucls will be discussed in

terms of these three points,

(a) Coal
The usc of metallurgical quality coal in the blast furnace route is the
largest single fucl 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 be taken into
account, First, inany specific location it may be that cheap coal
which is unsuitable for the manufacture of coke but which is suitable for

the direct veduction process is available,

A sccond, and perhaps more important issuc concerns the world
availubility of coke and coal today and in future,  Metallurvgical qualiy
coal can now be reparded as an intermational commodity and one in which
the price will reflect the level of world demand. At prosent there are
incredasmg sigms of a scarcity of this coal end there are no clear indications
of how this shortage will be satisficd i the tuture,  Clearly, the

substartic! roeduction i vobe rate wWhiteh hos occurred throush the uee

of oil and oxvyen injection, has hiclped to alleviate the problem, Amy

further rises in the price of et urgical coal, and hence coke, vill
lead to furthaor substitwion,  However, there s a linit to the amount ol
oil injection which can be used, and additionally, o minimum ety

of about 350 Kilograms perton of coke has boeen postalated for the blast
furnace. M the shortage of metallurgical qualuy coal is to continue,

v
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rather than remove the hasic problom,




Flectricity

Electricity has a smaller impact on the cost of steel than coal, but still
a significant one wherve the electric are process is used for steelmaking,
Ina number of countrics, electricity can be generated at very Jow cost,

particularly where hydro-clectric schemes can be installed.,

There are two technical points which should be made concerning the use
of clectricity hased processes, The first is that it can be difficult in

a country with a small consumption of clectricity to provide the required
“stiffness’ at the point of supply.  Thus the feasibility of installing
clectric are furnaces may well depend upon the general Tevel of industrial
development in the country.  The second feature concerns the way in
which the steel industry develops ina country,  Clearly, there is an
cconomic ik for clectric are furnices betweon the costs of melting
scrap or reduced pellet s, and hence as a country develops to provide
more of its own steel reguirements, 1tmay be that the most wural

step is to develop from the melting of scrap to the melting of reduced pellots,
I such circomstances divect reduction ronmahing would be the matural

technical conrsce of devalopment.,

Natural Gas

The gas-lived divect veduction process has o hivhor hasic cost than the
coal fired DR process or the blust furiace route and it would require
avery low prive for natural gas relative to othor fucls in the particula
focation for o c process o be ceonomic . Althoueh many comm ries hay e
. P 3 . v i i N ! 1
subatantiel Ppiios o pedtural Py Ui fovel ol oo it ol oy,

its suttabihiey for athor applications, and the high costs of the pas-hred

direct reduction process make it unlibely that iowill be widely used i

the stec] wdastry,
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Ina country v bich a new stocl mdnstry is to be establishiod, the major
P s i - B o LA s i AR i A

at that vimes Stech e a prinre mooorad (o the developnent of cnetierine




L

ol

industrics in a country and in many cases is considered to be a necessary catatyst
for such 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 countrics wishing
to establish their own steel industry require small plants. This is happening

at a time when more industrialisced countries are moving to larger and larger

plants.

A sccond important factor is that having at some point in time ¢stablished
a stable basc line, the next problem is the phasing of plant to match the growth
of the market.  This is not a simple problem, and it can be related to other
factors, for example, plant renewal,

Financial factors

In many countrics import replacement is of great importance in establishing
a steel industry.  Governmients are interested in the changes in the foreign
exchange costs which will be incurred by manufactnring their own stecl relative
to the sitwation in which they import it,  In analysig different process routes,
therefore, they will be secking those factors which allow a greater degrec of
intdipgenous contribation and the maximum amount of import replacoment,
The capital clemoents in the various process routes arce fairly similar and it may
be presumed that the tevel of mumufactur ing expertise required is simtlar for
the various process routes. Thus, an indostrialised country would expect to
be able to manufacture its own reguiremonts, A less industriadiced country
myight booabde to o he minor o Bot not nngor onees and o odevolon o country
to previde a small part only of the plant reqgeireds Hoveever, these contributions

would not be significently diffcrent from the various procoess routes,

by o shmilar way, demands for manpover and variows 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 arca  of potential difference les in the field of raw materials
- dron ore, coal, fucl and energy.  The technical reasons voverning the choice
of these have been discussed cartier,  In certain cases, the use of a small
surcharge on imported materials of only 10-20 percent could alter the doecision

in favour of a process which uses more indigenous materials,

A different factor which can affect the decisions is the cost of capital,
Where there is only a small difference in the capital cost, it might be expected
that the cffect 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 cither side
of the cross -over point at which the costs are not significantly diffcrent,
Changing the cost of capital docs for this rcason, thercfore, have a considerable
impact on the level of tonnage at which two processes break even.,  Clea rly, if
the costs of two processes are very similar then cost as a criteria will hecome
less important and other eriteria will dominate.  These will be of a technical

character and will, in particular, include risk.

Onc of the most complex parts of the comparison hetween processes is Lo
feed into the various costs and performance parameters, factors which rofleet
the technicnl state of development of one of the processes which is at an carly
stage in its history.  Theoretical predictions can he made of the onsumption of
materials, operating costs and management skills which will he needed when the
process has been fully developed However, the task of indicating any differences
arising from the manpower available, particularly in respect of the level of kil
and experience which may be required to commission a blast furnace and 1.D
steclmaking plat as opposed to a divect reduction and clectric arc stechmaking

works is much morc difficult and the issuc is open to debate,

A further complication is the enomaly that the new technical PYoCesses
arc not being installed and experience gained in acknowladged steclmaking
countrics.  This is of course because the new processes have groeater ceonomic
Glvdild g dt bne SHLCT BVels ol OUEPHLL LIS TA1ses an imterosthg point with

regard to the technological prooress of developing comntries, Ty many ficld s
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the aim has been for these countries to take advamage of the latest developments
pioncered by the industrialised countries and to take techinological 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

countrics.

It is the years required to reach the normal operating tevels which are
crucial.  First, because low outputs during this time mean lost revenuce and
higher costs (which in an open market situation camnot be recouped), lceading to
a lower overall profitability.  Sccondly, and perhaps even more importantly,

is the cffcct on the liquidity of the business of a change in the cash flows.

4.3 The Development of Steel Industrices

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 -rcaching cffect 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 aspectss of the industry which can form the focus around which it will develop.,
In some cases countries have lammched their stecl industry with the pre-requisite
that it shail usce indigenous materials,  Tunisia and New Zealand arce typical
examples of two countrices which have begun in this way,  In 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 Tomvnched their industrices
on the sorvop sonerated crhin the conntry from imported stk Sincoy o i an
example of this type, with a stech industry of about 001 million tons caprcity,
This satisfics onlv a part of the reguirements of the country <o that oxe ess steel

is still imported and the serap arvising is sufficiont to feed the works,

The decisions o be made inan establishod industry can be radically
different from those which are to be made in a new industry,  Inan established
industry, the decision is rarcly the siimple one of how to expand the capacity of
P bl O e e T T e e

decision in which obsolete facilitios are closed at the same time as the extension
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is madc, thus allowing the installation of a larger plant than would have been
requircd solely for growth,  In other cases it may be that within the existing
works at centain stages there is an out-of -balance, i.c. an excess capacity

at onc process level relative to the capacitics at other levels.  Expansion can thon
be achicved overall by increasing the capacity at the stages in the process which
arc bottlenccks,  In many cases the decision as to process is pre-empted hecause
of the large amount of heritage of plant in the upstream and downstream arcas.

A further ramification is that it may be possible to increase the capacities of

existing facilitics cither by engincering 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 themsclves and
internationally, together with the attitude of the industry to technical progress.
The steel industry typically is in a highly competitive sitvation.  The question
ariscs therefore as to how a steelmaker, when making a decision about the
processes which he should usce for a new installation, should halance the potent il
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 1o 30 years,  Only now arc operating
lives of 15 years, which reflect the greater price of technological change, bemng
includad in feasibility studies.  However, although a stechmaker may be at risk
to a single competitor putting in a new plant it is unlikely that the whole industry
will change characier overnight,

I many instonces in this citiation there s aconservotive attiznd - toveands

technolopical development which in mamy cases is based on sound comnrercial
judgment.  In pardicular, the question as to the amount of capacity which i< to
be dovoted to a single process isa major issue. A steclmaker is even less
likely to wish to e the fivst in the field if all his egas have to be in the same
new technological hasket. Many have said that they would be happy to be sccond
in tic ficld because commercially they would not losce out too badly and would
have =aved thomschves the techiolovical cost of devclopment which vwonld then be
borne by somchody clsee This raises the isoue of who vill thon do the

technological doveloperent, the stechmaior, the Ticeasor, the plant supplices,




future interested steelmakors of any combination of the w

4.4 Current Schemes

An analysis of twenty three steelmaking schemos i twenty conntrics (rom
whoin Questionnaires vere returned, shov s that thoy o] comphv Loy logic oy

with the criteria ontlined above,

Fight schemes are basced on the blast-furnace ivonmaking, basi UXYL
steclmaking route. One of these, in Thatland, 18 an exicosion (6 an ishing
works already using these processes, Another in Liboria, is a v ryotentativ
scheme for the production of 0.2 million tons a year. A third, in Honduras, 1
for the production of only 0.1 million tons « year, but s based on chivrcoal tromn
locally grown trees. The other five schemes, in Korca, Poru, Turboy, Taman
and Algeria arc all new works (of which the latier is partly built) and a1 plan
to have capacitics in excess of Tmillion tons a year. The scale of production

envisaged dn these five cases is such that the choice of the blast furice as an

There are tvo direct-reduction sponge ivon, cloectie are stocln dhing
schemes. One, for the production of 0.3 million tons e Labva . Thore 1l
plaiic to usc a gae-fired diveet veduction process, o woiveated voral s
from the plentiful supplics available, The othe v, for 1 produc ion ot 0.2
million tons, is in Costa Rica. Hevethe process will booa coal fiecd one
The reason for this choice Nes in the type of iron ore avobable, whicloie o
titaniferove maen ite sand, This will Be conconmirotod ool oo e oo

Doin redncrd oo s SLORN Tl Sooloar et

4

becavse of problerocvith b s oo s A similor pla, v [ NEIT IR
recontly started opoaating in Y ow Zealand, hn both Tl i Costa e it

choice of process is the logical one in the Circumsiine e

One tentative scheme in Son Salvador s basod on e cloct e s e of
their own dron ore, followaed by cloctric are sie chmalone. Flectrony as availah!

by hydro-goncration, and is therd forn prosuvinably choap,

l iron-making process is almost axiomatic under proscnt conditions,
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CHAPTER 5 - CONCLUSIONS

5.1 Factors Determining Steel Industry Development

Consideration of the many projccts for developing integrated steclworks
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 countrics' 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 areai.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
the 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 ycars, albeit to the same level. An assessment of the
future pattern can be made by studying the growth of user industries such as tne

construction industry.
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The product mix will also affcect the chain of processes and the cconomic
viability of the plant. The product range will govern the capacity required -
if heavier products must be produced, their capacity will have 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.

The availability or otherwise of resources will be a restraint on the
capacity of a steclworks, which will operate economically in the sense that a
shortage can be overcome physically by importing raw matcrials 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.

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
indced 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.

It is primarily in the developing countries, where it is more often difficult
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
such effects as increased purchasing power, higher levels of education and a

better standard of living, which any form of industrialisation achieves by upgrading
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the value of the individual's work output and encouraging training and education
facilities. Fmployment is very often a crucial factor, and not only does the

development of a steel industry provide additional employment opportunities, but




the type of process adopted can be manipulated to provide o maximum labour
force; the reverse of this is that employment requirements are themselves a
factor involved in the selection of appropriate guide lincs for planuing a futurc

steel industry.

Import substitution is another result of developing a local stecl industry.
This can have a direct effect on general standards of iving by frecing forcign

exchange - if only in the long run - which can be used for imports of food or

luxury goods.

The factors discussed above have all becen 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 forcign exchange is often the major political
economic aim of a government in encouraging the growth of new industries.
Trade agreements and regional cconomic 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 steclworks to serve a numbcr of countries may be unacceptable
because of the foreign exchange problems caused for a number of the member
countries. 1t is significant that there are to date no significant projects for
integrated multi -national steelworks under way, although the plans 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.

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 to the other factors doternumng stoc b ndustry dove dopine of

The technological factors relate marnly to the capacity of the plant,
which 1s 1 turn poverned by the copaciy o the indivdug] procese un e
Decisions on the choice of processcs will depend basically on thvree « leme nre
the economics of scale, the relationship ot caprial to operating vosts, and th
process yiclds. It is a characteristic of process coonomics that the capital
charge per unit of capacity decrcases as the size of the plant ing reases.
However, in many of the countrics under consideration, the ro may b an absolun
restraint on the quantity of output which can be placed on the market, so that 1
is not possible to take advantage of the economics of scale . Thus 1t is all the
more important to select processes which lend themselves to a low level of

owput,

Processes can be assessed in terms of their “comprehensive cost’ | only
by taking account of both their capital and operating cost element s,
The relationship between capital and operating costs varies from country 1o
country, and in general the position in developing countrics 1s very difforont
from that in developed countrics, where the processes are hkely to have hoen
evolved. It is important to appreciate this when considering what processcs to
adopt. The yicld of a process 1s determined by the technological characterisi s
of the process itsclf, but the overall yield of a chain of processes may vary
considerably according to the precise arrangement of the different processes

within the chain.

5.2 Future Regional Development

It is clea. that any decision on the development of a country's steel industry
must take account of a large number of factors, many of which may be 1 conflict,
It is also very necessary to look at all these factors in the light of 4 time
dimension, which will itself vary according to the type of project and the

characteristics of a particular country. [t 1s impossible so 10 arrange the

See UNIDO paper, "Determination of the Optimum Capacity of the | ully

Integrated lron and Steel Plant and its Parts . H.R. Mills und B.S§ Soan.
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capeaity ol stechworks that gt miatches the demand made upon it throughou
e oporational Tite at will be necessary 1o balance the lost sales before
vplomoniation of a plant apgainst under utilisation of vapacity after
commssiomng 1t The capacity of different parts of a steclworks complex must
also be arvanged s far as possible to match the varying growth through time of

marvkets for difterent types of steel products,

While there are many projects described in Chapter 2 which have been
worked out with due regard 1o the complox interaction of the se many criteria,
ttis clear that there is a strong tendency in the developing world to promote the
developmont of o steel industry without any real asscssment of the truc viability
of the project. In particular, excessive weight is often placed on the political
reasons for establishing an integrated stecl industry regardless of the economic
difficulties.  Thus scveral of the schemes referred to in Chapter 2 will be
delayed well beyond their proposed implementation date, if not for ever; others
are hkely to be modified to take account of the lack of reductant materials,

product markets and so forth,

Some attempt has already been made to indicate the prospects of tmplementation,
as part of the description of *he particular schemes. A summary has been made
below of the likely pattern of development in the various major regions, as

opposed to the sub-regions treated independently in the body of the report,

Africa

As 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 has been gathered in the course of this study from individual countries
indicates that there are no large-scale projects for establishing integrated
steelworks during the decade. The two most ambitious projects arce in Algeria
and Nigeria, where there are proposals to establish steelworks of a capacity of
500, 000 and 750, 000 tons per year respectively. The remaining projects are
largely i torms of 100,000 ¢ 250, 000 tons per year, On this information
production in Africa is unlikely to rise much during this decade, which accords

well with the published statistics used to determine the trends indicated in




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 countrics -
by comparison, for instance, with South America. The home market of
individual countries is not large enough to justify significant stcelworks
developments, which could enly 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 and further

bechind demand, retarding the growth of these countries,

Latin America

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 vear 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 vear by 1980, while Argentina and Mexico
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

half a million tons are all good. Thus capacity could well be over 30 million
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tons by 1980, in which case a throughput in the region of 65 per cent of capacin

would achicve the 20 million tons per year production forecast in Chapter 3,

It should thus be 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 tons per vear. The 90 per cont
contribution from their internal production indicated in Chapter 3, appears to be

a target well within their reach.

iddle Fast

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 vear.

Only Egypt and Israel have existing crude steel capacity of any significance,
and between them they account for about 20 per 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, Sandi 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

1t 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 been 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 ? million tons. Existing production of




crude steel vs approximately 5.0 million tons in India plus o turihior 2.5 willion
tons in the rest of the Tar Fast. The projects recorded in Chapter 2 wonld
increase capacity for crude steel production to about 10 million 1ons, excluding
ludia;  expansion plans in India are so numerous that it is difficult to asscss the
level of output in 1980, but it is likely to exceed 10 million tons.  On this hasis,
the Chapter 3 estimate of 14.3 million tons for the whole of Asia would secem to
be 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 5 million tons cven if their expansion plans arc only partialty

realised.

Thus the estimate made in Chapter 3 on the hasis of the trend of production
increases in the 1970's should perhaps be amended in view of the expansion
projects planned "w the individual countries. A very approximate estimate for

the breakdown of production in Asia in 1980 can be made:-

Million tons

Turkey : 2.5
Middle East : 3.0
India 10.0
Far East : 6.0

- —

TOTAL 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 about 60
per cent by 1980, while the positio. in the whole of Asia could be very similar.
This would be a substantial improvement on the trend recorded in Chapter 3,
whereby the share of internal production bv 1980 in Asia would be only 43 per

cent of their steel consumption.




Europe

Future devcelopment cannot be satisfactorily considered in regional terms,
since so few Luropean countries are included in the survey. The estimaies for
production in 1979 given in Chapter 3 appear rather low by comparison with the
projccts recorded in Chapter 2. In Greece, it is planned to raise total crude
steel capacity above 2 millior 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 be 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.

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.

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.

The steel industry tends to be Government run in developing countries,
since the market size in most such countries does not permit the economics
of scale which are necessary to achieve commercial viability. The
exception to this is the mini-mill. which may often be 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 achicving regional co-operation, for instance in Africa, to

overcome the problem of vestricted individual honic 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-opeiation with
developed countries. This already occurs in terms of ore processing plants,
which have been set up in some developing countries with overscas 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 neced to
be at a governmental level, rather than on a strictly commercial basis. It
could well solve the problem of setting up large-scale steelmaking operations

without a big enough home market to absorb the finished products.




APPENDIX 1 - UNIDO STELELWORKS STUDY

Questionnaire

Status of works

The information sought does not refer to steelworks in existence and
operating at the end of 1969, cxcept insofar as there are schemes planned, or
currently in hand, for their expansion.  The steelworks plans about which we

seck information are to be allocated to one of the following four categories.

Category 1 : Now in progress (including works

completed in 1970)
Catcgory 2 : Agreed upon but not yet started
Category 3 : Planned but not yet agreed

Category 4 : 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
monctary sums should be in cither local currency or the cquivalent in United

States dollars.
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Comments

A.
Location or Proposed
Location of Works:

B. When production due to commence: -
Category of Works:
(pleasc indicate)

C.
Raw matcrials: Iron ore (Lump/fines/ Fe grade:
Please indicate oxide pellets)
which are to be
uscd and state Pre-reduced iron
source, if known, pellets

Steel scrap
Coal

Coke
Limestone

Others

D.
Energy supplics Coal
to steclworks:
Pleasc indicate Fuel oil
which are to be
used and state Natural gas
source if known,
Electricity Thermal

Electricity Hydro

Other s




Comment:

I,
Processes: Ironmaking:
Please indicate
which arc 1o be Biast furnace
used, the sizes of
plant items and/or Electric smelting
their annual outputs
Direct reduction

Steglmaking :

Basic oxvgen
furnace

Electric arc

Others

Casting:

Ingot (state
size)

“ontinuous
(state size)

Rolling:

State types of
mills to be
installed
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’ BERAEE
Unclude notos on pres=ont omrces ol supph !
b whore approprtate)
‘t;m;mis Hleavy plat
Plogoo pudn o
phanmned ooty Papin plan
' for cah oo
Gropyoup of Wade <1nap
prtems and then
‘ PEOs=ent g ot Ay o ST
of supphy
Q Hoavy sectpons
k Medium sections
' Light sconons
' Quality bars
Reinforomy bars
‘ Cotled vod
' Straight rod
‘ Tube and pipe
Ingot s
. Slabs
' Blooms
‘ Billets
' Otherw
n * Normalh dotmed as- Heavy plates Over 2 merres wide or over 1205 mm thics,
Light plate Up to 2 metres wide and up to 12,5 mm thick,
Wiide ~1iip, Oy (00 mm wede, up 1o 3mm thick
Q Narvow strip Up to 600 mm wide, up to 3 mm thick,
‘ Heavy soctions Over 35 kdograms por motre longth,
Medium soctions: From 15w 35 kilograms per metre length,
m Light sections Undor 15 kilograms por maire length,
‘ Bars: Over 12,5 mm o diameter,
Rl Up to 1205 mm diacier,

Please tmabeate wheve ofher dofimitions are uned




TS R Svrwry atio |
Product Home Sales Export Sules e

L p.a. L . ,
l tLp.a, Principal Countries |

G.
Markets: Heavy plate
Please indicate
expected or Light plate
probable
distribution of Wide strip
products 1o be
madc, Narrow strip
Heavy sections
Medium sections
Light sections

Quality bars

Reinforcing bars

Straight rod

Tubc and pipe

Ingots

Slabs

Blooms

Billets

Othoers

' Coiled rod
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Fatimoared
) . Connenty
l Exponditure
H.
' Capital cost* Stecetworks
of project: ,
) projec Plant and services
Please give
l estimates of Buildings
expenditure on Civil Fni )
dvil Engincering
, steelworks and & ©
‘ such other
assoctated
) Associated Works
works as form s
‘ part of Roads
project. .
, prol Railways
. Water supply
, Power station
' Power transmission !
Harbour/Docks ’
' Training/Schools
Town
' Others
' | Amount T
Capital Public sector !
. Financing of ( f
) International loans
Froject: ( "
apecify source)
‘ Please give pecily )
details of Government loan
soUrces of G . )
HOVeTRIment equity
‘ funds. ity
Public loans
' Private sectoy
’ Equity funds
Loan funds .
;
; Plant manuiaciurers ‘
’ credits 3
Advance sales
|
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Please desoribe
any assocated

capital projects
for which costsy
aro given undey

H.

Please give detatls
of any agreements
for techmcal aud,

Pleasc pive details
of any planned
subsidian
industyies

utilise steel output,

Any other rolevant
information,
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APPENDIX 11T - REGIONAL CLASSIFICATION OF COUNTR

1. North Africa : Algeria
Libya
Morocce
Suddan
Tunisia

2. West Africa : Cameroons
Dahomey
Gambia
Ghana
Guinea
Ivory Coast
Liberia
Mali
Mauretania
Niger
Nigeria
Senegal
Sierra Leone

Togo
Upper Volta

3. Central Africa : Angola
Central African Republic
Chad
Congolese Republic
Malawi
Mozambique
Swaziland
Zambia

4. FEast Africa : Burundi
Ethiopia
Kenva
Madagascar
Mauritius
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Ruanda
Somalia
Tanzania
Uganda

South America : Argentina
Bolivia
Brazil
Chile
Colombia
Ecuador
Guyana
Paraguay
Peru
Surinam
Uruguay
Venezuela

6. Central America : Rarbados
Costa Rica
Cuba
Dominican Republic
Guatemala
Haiti
Honduras
Jamaica
Mexico
Nicaragua
Panama
Salvador

7. Middle East : Bahrain and Trucial States
Egypt
Iran
Iraq
Israel
Jordan
Kuwait
Lehanon
Saudi Arabia
Syria
Yemen

8. Far Fast : Burma
Cambodia
Hong Kong
Indonesia
Korea (South)
Laos
Malaysia




E

l

9. Indian sub-continent

10, Europe

.
.

-

Ho

Papus and New Cuinea
Philippince

Singapore

Taiwan

Thailand

Vietnam (South)

Afghanistan
Ceylon
India
Pakistan

Cyprus
Grecce
Ireland
Turkey
Yugoslavia




APPENDIX 11

SCHEDULES OF STEEL WORKS PROJECTS

CONTENTS

African countries

Latin American countries

Middle Eastern countries

Far Eastern countries

European countries
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