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SECTION 1lI

ANALYSIS OF THE IRON AND STEEL INDUSTRY

IN THE DEVELOPING COUNTRIES
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have betome popular. The countries in question are anxious to use their own
rew materials rather than ree them exported to the industrialized world and
then be forced to pay premiums for finished steel products which they must
import. The desire to use one's own resources at home is more than under-
stendeble and has given great impetus to the development of some type of
steel industry vherever raw materials are svailable.

Another development which has taken place in the last few years is the
beneficiation of the low grade ores by a number of processes. Thus, ore
which vas heretofore considered utterly vneconomical nas in a very short time
bDecome an econcmic asset. Sintering and pelletizing plants have nade use of
very lov grade ore, i.e., 25 to 35 per cent iron content. The problea 1m1;od
here is the comtruction of ome of these plants in a developing country, for
the cepital required is substantial and is thus a deterrent.

Creation of Employment
The developing countries are still predominsntly agricultural im their

economies and have a fairly low per capital income. They want to nake a
transition from a predominantly agricultural ecomom to one that Las a fair
mount of industry. Further, they are under pressure from the populatiomn
explosion and, consequently, wish to suprly Jjobs for the ever growing mumbers
of people. Thus they look to industrialization as a solution, in part at
least, of this problem. The establishement of a steel plant and all that goes

with it, as well as the development of steel-consuming industries, has done

.much to provide employment where it has been successfully carried out. Pur-

ther, it is necessary to train technicians to operate plants and factories
eand this will give the countries, in many instances for the first time, o

pool of skilled lsbor and technical persomnel upon which they cen draw for
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further industrial development.

' . Economic Considerations for Steel Plants in Developing Nations

R The factors motivating construction of a steel plant, as we have observed,
may be economic, social, or political, and in practically all cases decisions
concerning stcel investment cannot be made on the basis of one consideration to
the exclusion of the others. In the final analysis, however, economic consid-
erations should be dominant in these decisions, for the effectiveness of a
steel plant as a tool of industrial development and social improvement depends
on a number of economic prerequisites which must be satisfied if the project
is to be successful. Consideration should be given to the following factors:

1) The size of the investment required to enter steel production
makes cepital availability one of the most important considera-
tions, especially in the developing nations where sufficien*
investment funds are not generated internally and outside funds
must be obtained.

2) The size of the market as determined by present steel consumption
and the predictable future growth of demand should be studied
to indicate the size of the steel plant to be installed and
the steel product categories which are most essential.

3) Another consideration is whether or not the raw materials
necessary for steel production can be obtained at a reasonable
cost, either from domestic sources or from abroad. The quality
and quantity of proven reserves at home and assured sources in
other countries must be assessed.

4) Aequate supplies of power and water must be available, and both

the quantities needed and their coats must de studied.
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5) Adequate and economical transportation must be available, both fer
the movement and receipt of raw materials and the shipment of
steel products to markets.

6) The available supply of labor and its adaptebility to industrial
production techniques must be determined. Consideration must
be given not only to the requirements for production workers,
but also to the supply of managerial and technical personnel,
vhich in most cases must be obtained, temporarily at least, from
the industrialized nations.

7) A suiteble plant site must be chosen which, if possidble, is favor-
ebly located in relation to transportation arteries, power and
water supplies, rav material Fesourcel , steel markets, the labor
force, and possibilities for future expansion. In additionm,
extensive professional planning must be devoted to the gemeral
layout of the plant and the selection of steel equipment best
suited to the output planned and the raw materials available.

8) An estimate should be made of the possible production costs of the
steel, the selling prices of its output, and the consequent compe-
titive position of the country with regard to steel imports. These
feactors will be determined to a large extent by the degree to which
the above-listed prerequisites are satisfied.

9) In the case of steel plants which are privately owned, consideratiom
mst be given to pessible government assistance to the project by
way of tax concessions, tariff protection, price guarantees, and

purchase of steel products for national programs.

Capitel Noquirements

In the decision to construct its own steel plant, the developing country
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is confronted with a serious problem in the matter of available capital. The
means must be obtained to finance the l-rre costs of equipment and construction
which will vary depending upon the degree of integration which is planned for
the new installation under consideration. A country that plans to expand an
alresdy existing steel industry cen consider two iinds of mills: first, a
fully integrated steel mill and, second, a smaller ron-integrated operatiom.

A country that chooses to build an integrated mill nust make a further decision
on the mumber of products it wants to produce, for an integrated mill which
produces one or two products can operate economically on a smaller ingot tonnage
than a mill which produces & larger range of products. In order to operate
econamically, finishing facilities must be employed for a fair amount of total
time. If finishing facilities arc installed for four or five products, ingot
capacity must be commensurcte uith this and, thus, a larger plant will be

required. ’

The exact tonnage necessery for a profitable operation will vary according

IpETEeses———— S S (S

to circumstances. It is possiblc, as can be seen from Mexican steel operations,
that an integrated mill such os thc Fundidora Stecel Company in Monterrey cam
operate profitably on 300,000 tons of cteel products divided among several
categories. Obviously costs and prices which are obtained for steel products
are going to determine the outcome. The Fundidora Steel Company, however, has
a plant which has been built at a relatively low cost over a number of years

el
and thus the capital outlay required was by no means as great as that which

————

would be necessary for a new plant built from the ground up. In a case of a

new plant where capital charges are high—,-particulu']\v if this plant is large
such as the one proposed for Bol:cro in India, a sizesble production must be

realized before the plant can operate profitebly. It was estimated that the
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mill which ultimately was scheduled to produce 4 million tons would not
operate profitably until it produced_‘:’.. 5 million tons. This is in great part
due to the fact that the construction cost for the three phases varied from
$522 per net ton of capacity installed to $311 per net ton of capacity installed
in the third phase, while the second phase was $381 per net ton of capacity
installed.

Thus it would seem that at first any integrated operation should confine
itself to one or two products in order to operate economically, if crude
steel capacity must be sufficient to strike a balance with the finishing facilities
installed since they are particularly costly and must be operated for more than
a small portion of the time. An illustration of this can oe had from a project
which was contemplated in the New England section of the United States in the

early 1950's. The mill was planned with a capacity to produce one million tons

of crude steel, yet five or six different types of finished products were pro-

jected. This was a virtually impossible balance and the mill never material-

ized because one million tons would not sustain the required rate of operation
for the number of finishing facilities that were planned.

If a country, on the other hand, wishes to install a smaller integrated
steel facility, there are again several possibilities. First, it might think
in terms of a relatively small operation such as the electric furnace type
which would use scrap and a rolling mill for bars and small structurals.
This would involve a relatively low capital investment, but would serve just
one basic steel demand, namely, for bars. If, however, a country wished to
attempt something more ambitious, it might well think of building the finish-
ing facilities first and importing semi-finished steel so that with the
investment in one facility there would be products available for sale. This

is being done today in the Philippines where a mill for light flat products
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such as cold rolled sheets, tin plate and galvanized sheets is being installed.
The plen iz to put the cold reiled finishing facilities in firs. and import hot
rolled b~nds so that sales revenue will be forthcoming 2t scon as possible.
After this a hot strip mill will be installed and slabs imported and, finally,
the ‘conpany will produce its cvm pig iron and steel. Thug, in a very short
time the capital investment will btegin to yield returas.

If a country plans to use lozal. iron ore rescurtes with a low iron con-
tent which must be beneficiated or concentrated in some manner, an additional
investment is required for the contruction of facilitie: *o perform this
function. A taconite plant installed in the United States in Minnesota with
an annual capacity to prcduce 7-1/2 million tons of usable ore, in the form
of pellets, represents a capital investment of $300 million. Another plant,
vhich was recently duilt in Canada to concentrate soft ores from their originsl
30 per cent iron content up to 66 per cent iron, represents a $200 million
investment. These are perhaps extreme cases in terms of cost, yet plants such
as these - even on a smaller scale - do represent considerable capital invest-
ment. If, however, 2 sintering plant is installed in place of a pelletizing
plant, the investment can be considerably less. Here agein. the quality of
the ore which depends not cnly on its iron content but the various other ele-
nents contained therein, will affect the investment necessary to beneficiate
this ore into a usable product.

Those developing countries with a limited capacity to produce steel,

i.e., less than 250,000 tons, and plans to expand to 500,000 tons or more
I ——n o

are obviously not considering a convertional integrated steel mill, but rather

a smaller operation, perhaps an electric furnace with finishing facilities

such as bar mills. In such cases, investment costs are far less than for an
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integrated mill, but the cost of such a project could well be many millions
of dollars. This amount of steel capacity will establish the country to a
i’ limited extent in the cteel business, but it cannot supply the total steel
i needs of the economy in question. The same is tmemose countries who at
i p;;;n't have no steelmaking capacity, but plan to install some within the next
few years. Their plans are limited and, even if fully realized, will not ap-
proach satisfaction of their total steel needs. 1In both these instances
capital availability is a problem.
Ideally, the capital requirements for the steel plant should be obtained
...... : ittt uied ot
principally from sources within the country by issuing stock for sale to lending
institutions, buIs » mura;xce companies, and the general public. This insures
interest in the support for the projéct by those most affected by the develop-
ment of a steel plant, and also nullifies the possible ill effect which
extensive outside borrowings might have on the country's foreign exchange posi-
tion. However, developing countries are seldom, if ever, in a position to meet
such capital requirements on their own. The reasons for this are many, but may
be reduced to the relationship between savings and the funds available for in-
vestment. In an mﬁstriully and economically nature country, variations from
the equality of savings and investment usually appear in the form of over-

! savings and/or under-investment. This, however, is not the case in a develop-
ing country where fluctuations most likely occur in the opposite direction,
namely, savings that are not sufficient to maintain a significant level of in-
vestment. 'Ihii can be attributed to a number of causes, principal among them

being the low incomes and unequal distribution of wealth that are characteris-

tic of many of thie developing economies. For a maja percentage of the
population, this means that income is sbsorbed by everdsy needs, so that




savings are minimized. All this comes down to the fact that funds are not

availsble to undertake large-scale investment programs such as steel mills.

Thus, it becomes necessary to rely on outside sources for the required capital.

Long-term capital financing is obtained from public and private lending institu-

tions in the industrialized countries, or long<tem credits are extended by the

suppliers of the steel mill equipment. In either case, the loans must be on a

long enough term and st low enough interest rates so as not to preclude economic

results frcm the plant's operation.

Market Survey
A thorough market survey relating to its steel requirements should be

employed by the developing country at the outset of its evaluation of the

econmics of domesiic steel production. The market demand for steel should e

ascissed from three principal standpoints: @ total demna,{g)f‘- demand for
the various steel product categories, andé)\‘; the likely rate of future demand

e s .

gowth. Such a survey will provide information about the country's current

and possible future steel requirements, as well as the variety of steel products

peeded to satisfy them. On the basis of these findings, the capacity of the

steel plant under consideration as well as its possidble product-mix should be

largely determined.
With respect to total steel demand, the principal factor to be determined

is total dmutic connlption. The possibility of export markete for a port:loa

e K il T b Tt gty

o e B

o the country'e steel output should not menter aisnificently into the considera-

tion, since for the developinc country they do not constitute at the outset an

———.

euured autht for its steel products. 'nm is 8o because product:l.on costs

nay te higher than those of competing foreisn steel n-on the developed nations,

nd also becsuse there is currently an excess of world steel capacity and
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production with consequent severe competition for laternational markets. x

~~ Having determined total steel consumption, its end uses must next be
established. This involves an analysis of the stcel-consuming industries within
the couatry amd the various types of steel products which they require, such

a8 vire rods, merchant bars, shapes, structurals, etc. Not only must the

variety of steel products conswmed be determined but, also, the sizes and grades
of these products and the tonnages used.

Nations whose economies are in a state of development often require a
greater diversity of steel products than might be expected. A drief survey of
the imports of eight countries which are contemplating entry into the steel
1 industry, or expansion of existing facilities, shows that virtually all of them

import tem categories of steel mill products including ingots and semi-finished

steel, rails and track materials, heavy and light structural sections, wire rods,
vire, strip, plates, sheets, pipe, tin plate and wheels and axles. The countries
included are Colombia, Peru, Finland, Algeria, Iran, Morocco, the Federal

; Republics of Rhodesia and Nyasaland and Hong Kong. Teble III-1 lists the steel
product imports of each of these countries.

Based on the findings of the demand for individual steel products, the
number of these products that the plant should produce as well as the sizes and
quantities of each must be decided. More than likely, only a limited number

. of products will be economically feasible, because in the first place the capital
requirements for an integrated plant satisfying the total range of needs are
prohibitive and, secondly, because only small quantities of certain products

and sizes will be demanded -- making production om an economical scale impossible.

The product-mix of the plant under consideration should include only those items

l\'hic.h are required in sufficient volume to permit efficient operation of the
facilities installed.
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Finally, in regard to the possible future growth of steel demand, an
analysis should be made of such factors as population growth and the age
distribution of the population, the trend in per capital income levels, and the
per capital consumption of steel products. Cognizance should also be taken
of the fact that the steel plant should act as a spur to the development of
other industries, particularly those which use steel.

Raw Materials

The importance of adequate rav material supplies cannot be over-emphasized.
Consequently, prior to its decision on building a steel plant, the developing
country should undertake an intensive study of the availability, quality and
cost of the rav materials used in steel production. Where local deposits of
iron ore exist, a program of exploration and exploitation must be undertaken.
Drilling as well as chemical and physical testing of samples will indicate the
quahtity and quslity of the country's ore reserves. Studies to determine the
nature of possible local supplies of steel scrap, coking coal, limestone, clay
and dolomite must also be undertaken. The development and mining cost and the
possible costs of the beneficiation and upgrading of local raw material reserves
mast be estimated, together with the costs of moving them ‘o the planned locatiom
of the new facilities. These costs must not be 80 high as to preclude the
economical operation of the steel plants. In this regard, the high cost of
facilities for the beneficiation and concentration of low-grade iron ores must
be noted. Although ores with iron content of 20-30 per cent, which heretofore
were thought worthless, have been used very effectively after proper treatment,
it is of little value to a country to knov that it is possible to comcentrate its
ore supply if ther: 1s no installation to do this or if the costs of building
such an installation are prohibitive.
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If the use of local raw material supplies proves too costly, foreign
sources might be resorted to with economic advantages. In this comnection,
1t should be noted that the existence of local sources of ore, coal, etc., is
not always a prerequisite to establishing a steel operation within a particular
country. This is particularly true ﬂ‘ the steel plant under comsideration is
planned for a coastal location.

The adoption of benmeficiation on a wider scale and the shipment of high-
grade natural ores by exporting countries has resulted in lower costs of
transport, and the use of these ores allows more efficient steelmaking practice.
Therefore, the primary consideration with respect to the raw materials for
steel production, whether they be from local or foreign sources, is that their
assured supply be adequate (i.e., the developing nation should plan in terms of
at least a 25-30 year reserve of rew materials), their quality suitable, and

their cost ccomnicdly attractive.
Power and Water

Although the power and water requirements for steel production are in s
sense rav materials, they differ significantly from thage discussed above in that
they cannot be imported and thus must be availabe in sufficient quantities in
the lg:l-‘-producm country. This means that the alternative of imports cannot
be adopted if excessive costs are involved in developing adequate supplies of
these resources. Steel production consumes extremely large quantities of water
and electric power which must be supplied in an uninterrupted flow to guarantee
continuous operation of the plant. As a result, it is preferable that they be
provided from two independent sources, and consequently the country involved
ney have to undertake comstruction of electric power plants and water pumping

stations. In its determination with respect to a new steel plant, the cuvatry

2 i b




must assess its existing reserves of power and water in relation to the
location of the intended plant site, and the quantities which can be used
for steel production. Additional needs must then be estimated and provisiom

} nade for their satisfaction. If adequate guantities cannot be provided,

o whether for natural repsons or because investment requirements cannot be met,

i the steel plant obviously canrot be constructed.

The electric power requirements for steel production vary both with

the capacity of the steel plant and the type of facilities used. This
1s 1llustrated below by examples for five types and sizes of steel plutl.l

I XY.W. Tommie, Jr., and R.E. Presnell, Electrlc Img% neﬁmt- for Steel
United Nations Interregional um on the ca K
Technical Practices in the Iron and Steel Industry to Developing
Countries, Technical Paper A.20, 26 September 19565, pp. 7-11.
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product. Because of the diversity and nature of the final output in this
instance, Case S5 cannot be compared directly with Cases 1 through 4 but
indicates the amount of electricity necessary to operate an integrated mill
in the country in question.

'I‘nnqortttion

The transportation system of a country must be reviewed with emphasis upon
the needs of the proposed steel plant. Of significance in this regard are
existing highways, railroads, pipe lines, ports and waterways. The extent
to w—;;;h thue various modes of transportation have been developed affects the
mobility of workers, particularly in countries where the population is widely
dispersed, and determines the costs of moving rav materials and of shipping
finished products to markets. Water transportation offers the lowest cost
for the shipment of materials in bulk, so that natural ports and inland water-
ways should pe exploited to the greatest possible extent in connection with the
planned steel operation. A sizeable capital investment may be required for
the installation or expansion of port facilities, dredging operations,
moorings, canal construction, etc., but it is essential to the future expansion
of the industry that such measures be included in the country's overall plan
with regard to steel production. Highway and railroad transportation should
be studied with respect to total road and track mileage, the degree of its
dispersion, its condition, and the amount of existing traffic. The require-
ments for rolling stock to move steel products and rav materials must also
be assessed. The primary objective of these considerations is that the best
use be made of the transportation facilities that are available within the
country end that the required expansion and improvement of these facilities

be undertaken, so that transportation costs per ton of finished steel product
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delivered to the consumer are kept to a minimm. The costs of transportatlion
within the plant must also be kept to a minimum by glving careful attention
to the general plant layou: and making use of the most modern materials
handling equipment including pipe lines and conveyor bhelts,
Labor

The operation of a steel piant, depending on its size, requires either a
limited or large number of sgkilled empioyees, ar well as a trained supervisory
force. However, in many of the developirg countries there is a shortage of
skilled lator and efficient management rersonnei. The economies of these
nations are agrisulturally oriented and levels of educational attainment and
technical training are lower than found in the industrial‘zed nations. This
can be seen from Table IIZ-2 which l1lists several indicators of educational
attainment and industrial development for the industrialized countries and for
selected developing countries which produce steel,

The degree of illiteracy found in most of the developing nations is high.
The highest rate is in Algeria, listing 88 per cent of the population 15 or
more years of age. Among the other den;;ing nations listed, the lowest
1l1literacy rates were found in Isreel at 6 per cent and Argentina at 1l per
cent. The aversge rate for the dmlopéﬁ‘oﬁntries is 4.5 per cent.

A

When one examines expenditurea on education relatiwve to national income,
it will be noted that the rates for the develoring countries are beneath the
everage rate of k.8 per cent for the industrialized uations. The orientation
of the economiea of the nations iisted is indicated by the percentage of their
gross national products which is attributable to manufacturing. The average
for the developed nations is 32.5 per cent, vhereas the developing nations for

vhich this information is available fall in the range of 10.T to 21.3 per cent.
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may be entered into with companies abroad. A number of other related factors
must also be accounted for, particularly if workers must be recruited from
areas distant from the plant site. In such cases the need arises to provide
houring for personnel and their familles, both domestic and foreign, schools,
sdequate medical facilities, recreation, etc. All of these requirements
combine to make the labor supply one of the most important factors to consider
in evaluating the sconomics of a steel plant.
Plant Site
Steel plant location should be based on ? number of factors, the most

important of vhich are the following:! access 2o the country's principal steel
mrket areas; ’ﬁn location of the most awailable concentrations of labor;

tht location of rav msterial resources; uthe supplies of electric power, vater
/ ull natural gas; \L*l availability of suitable railrocad and him transporta-
tion; a‘Qecn to deepwater transportation and protected anchorage; $he land
which is available and its cost. In most instances, a plant site which is
favorably located in relation to all of these considerations obviously vill not
e available, and consequently it must be decided which factor or factors are
to have precedence. One altermative is to locate on the tidewater near a large
city. This is a custamary practice and offers a mumber of advantages including
reedy sccess to a major market for stesl products, access to rav material shipe
mats from abroad, sdequate water supplies, and the pool of prospective labor
which lives in the city. DBecause of the close proximity of the plant to a
mjor market area, shipping costs of finished steel products are kept to a
ainimm. On the other hand, should the country have deposits of iron ore which
ere inland, it may de pnfu‘blo to locate near this ore and thereby lower

PU—

mmu costs on rav -torhh This is prticmrly the case if domestic

sources of irom ore are low-greds and, therefore, are costly to transport.
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cost Estima®es

Produsttion ~cet £s* mas-: for “he pripcsed steei plant .ap be obtained from
an analysis of the ~stimated deiivenw1 ori - i vas ma*teriaisz and the operating
coste of the various departmen*s in the p.ant. Tne ielivered price of raw
materials ie derlved bty “osaiing a number ot <lements including the price at the
source and the expanseé: of tran:ioristion. handiing, rort ~nharg:s, various
customs duties, and charges from otrer ag=nvics- Jperating coet estimates are
derived from the a>:usi experience ¢ an existing plant with facillities 3imilar
to those pianned. Es*ima*ed .oets of the various Froaucts #hi~h are to be
offered for sale rar % desermined by totallng these prices and costs and
continuing the operation progrsssively thruagh +he various phas=s of production.
The existing plan* ~hosen for the operating cost analysis ghould neither be one
wvhich is excepticnally efficlent nor on< which is inferiosr in terms of what is
generally consilered a good average ~peration. -+ ghould be remembered that it
takes a number of years for the operating zoets of a new steel plant to approach

. &N gverage ievel.
—_—
nt Assistence
Particularly in the developing countries it 1is often the practice for the
government < be willing to gran® genercus tax exsmptions to nev industry. In
most instances, these are along tte .ines of l.{bsral depreciation allowances,
although sdditioral ailowances may t2 grantsd on income and verious other taxes.

The existencs of such allowances will ofteu serve to improve the earning

capacity of the proposed eteel p.ant. Teriff protection and possible government

purchases of steel products will aiso affect the feasibility of the plant and

should be accountad for in its eveluation.
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Case Studles of the Frovomi. Tonsiderabione for 8 £::el Plaat in a
/ Developing Nation

—
o “

7 The economi= -opnsldera ione for ete-. Investmen* 1n developing countries

ﬁve been g=t fyrth and Ais-ussed av>~ as & seriee of general guldelinee or

i
o

essential reguirements, Tn order t. pia = them In*> a more per-=ivable context,
and as :oncrets evampies of thelr applica*ion, some 2f the more significant
findings and .onzimeions of two cronomi~ earveys of proposed steel operations
will nov te est £orth. The +Wo stesi pliants td Yo reviesed are that of
Companhia Siderurgi-a Paulis*a - "Coeipe.” Seo Paulo, Brezil, and that of

National Steci of Fakistan Limi%ed, Karachl, Pakiztan.

Case Study I: Companhia Siderurgica Paulista, Sao Paulo, Brazil

Tn 1953 the Cumpsnhia Sid:=rurgice Faulista, Seo Pauwio, Brazil was
chartered to conatrust a steei plant in Brezil, whereupon preliminary work cm
the project war urdertaken in the frilcwing ar—as! a) S¢lecztion and purchase
of & rlant site; b) Determinatior of #oli and foundation conditions at the
plant site; ¢} Determination of the available water supply and sources of
electric power; A4) Investigation of *he source and characteristics of the
major re¥ materials requirsd for stesimaking; ) Study of =xisting dock and
unloading facili*ies for the veceipt of rev materisle and thelr delivery to
the plant sita; ?) 3Study of the altirnative means for future unloading, handling
and delivery of rav materials by airsct docking of vessels at the plant site;
g) A market sarvey of current and possibie future demands for stesl products;
h) Assessment of the newiy dersloping manufsctursrs, perticularly in the Sao
Paulo area; i) Engineering and rreliminary design work on the layout of the
proposed steel plant.
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The Steel Market

As a result of the expansion that had taken place in the manufacturing
industries, particulariy in the Sao Faul» area, a market developed for greatly
increased quantities of wide fiat stzel produczts. The automobile industry wvas
the largest consuming group, but other fabricators were also in need of increased
tonnages of wide steel coils and sheets.

A study of total Braziiian steel consumption revealed that although
domestic production had been increased sudbstantially between 1945 and 1956,
large amounts of steel had to be imported. Domestic production increased from
205.19 thousand metric tons in 1945 to 1,375.4 thousand in 1956, but steel
imports which were 385.5 thousand tons in 1945 still totaled 305.0 thousand
in 1956. -’

A statistical projection of pnt production plus imports indicated
apparent 1960 consumption of abéut 2.k million tons and & 1965 figure of 3.2
million tons. However, since domestic production during the years carried
forwmard was inadequate, and since restrictions on imports existed during the
period, o demand figure of 2.5 million tons for 1960 and 3.5 million tomns for
1965 was deemed reascnable for planning.

The current and proposed future capacfties of Brazil's steel industry were
then tabulated, and it vecame .pnmn; that, on the basis of projected dermand,
& GaD would develop between demand and domestic production. Even if all of the
expansions planned by producers were effested, it was concluded that there
would still be a deficiency of about 450,000 metric toms of ingots by 1960, ard
that the deficiency would amount to more than 900,000 ingot tons by 1965.

Coacerning individual product categories, it was concluded that in additiom
to the deficit in the basic steel tonnage, Brasil was short in all types of

N ——
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The growth pattern of the sleel imdustry on a world-wide basis 18
evident from the statistics of Section I and, from the projected plans,
there seems to be little doubt that steel capacity will be expanded both
in the industrialized and the developing countries over the next decade .
It i8 the purpose of this sect:ion tc outline ard discuss the goals that
have been set down, as well as the probiems which must e met and solved
in the realization of those goals.

There are a number of motivating fcrces which have inspired countries
throughout the world to increase their steelmaking capacity The motives
of the industrialized countries differ from those of the developing
countries, and it will be part of our task to discuss both of these. B8ub-
sequent to this discussion, generai economic considerations which relate
to the expansion of steel production in the developing countries will be
discussed and, finally, special problems which confront individual areas
will be treated.

Motives Inspiring Expansion in Industrialized Countries

In the postward period from 1946 through 1952, there was a need to

rebuild war-ravaged steel plants, Tor virtually every major steel-producing
country outside the United States suffered considerable damage to its steel-
making facilities in the years of World War IT In the United States and
Canada, there was no wartime damage and, consequently, no rebuilding was
necessary. Nevertheless, capacity was considerably expanded t¢ meet
domestic demand which had built up during World War II for consumer durable
goods and also to supply steel to other parts of the world in order to help
them in their rebuilding efforts.

The rebuilding was accomplished in great part over a pericd of seven
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Case 1 represents a plant which produces 100,000 metric tons of merchant products
per year. An electric furnace is used to melt steel scrap, and electric power
consumption is about 84 million kwhr per year, or 840 kwhr per ton of finished
product. This is relatively high considering that the rav material melted is
scrap and not ore. Cases 2, 3 and 4 repregent three types of small ore-based
plants vhich produce 185,000 tons of merchant products per year. In cases 2 and
3 hot metal from an electric smelting furnace is used with steel scrap in an
18/20 reatio to produce steel in a basic oxygen furnace. However, in Case 3 the
ore is prereduced and preheated before it is charged into the smelting furnace.
It vill be noted that this reduces electric power usage from 2,280 to 1,355 kwhr
per ton of product. Case 4 represents an installation vhich is suited to areas
where electricity is in short supply. Sponge iron briquettes are produced in a
kiln, and are then melted with coke in a cupola. The hot metal is then charged
into a basic oxygen furnace. This reduces the elestric power requirement to 370
kvhr per ton of merchant product, which is 84 per cent less than in Case 2 and

T3 per cent less than in Case 3. ‘This indicates the possibilities for produsing
a given volume of steel products, in this instance 186,000 tons , using a vide /
range of electricity inputs. It does not mean that one plant is a lower cost
producer than the others, or that total encrgy consumption for one plant is less
than for the others.

The final example, Case 5, considers the electric power requirements for a
conventional open-hearth steel plant which produces 730,000 metric tons of
finished products. Whereas the firnal output ian Cases 1 through 4 was limited
to merchant shapes, the plant in Case 5 produces a greater variety of products
mny of vhich require more extensive rolling and consequently greater electricity

input. An average of 400 kwhr of electricity are consumed per ton of finished
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These factors, as w2ll as the otner indi.ators .lstzd, offer aome explanation
of the lag in labor effi:ilency in the dev=lioping raticone. As a r=eult of this
lag, the work force needed adequateiy to staftf a stecl plant in a developing
country is usually larger than that required for an identi-al plant located in
& highly industrializel ma%ion.

Where the suppiv of skiiled labor is limited, *he .suntry plannirg a steel
operation must eva.uate its labor rmsour-es t> determine training requirements
for vorkers, technicians and engineers. Tn a deveioping couutry it is
frequently the case that the wherewithal to gain first-hand 2xperi~-nze in steel
piant operation does not exist, and so key personnel must be sent to countries
with developed steel industries for *raining on production units similar to
those planned for the proposed steel installation. Assuming *hat theoretical
univereity training has already deen provided, it is customary for engineers
and technicians to be given two or more years of practical training abrosd.

In the case of operating personnel, the survey made of tha proposed Bokaro
Steel Mill in 1ndia pointed cut that it (s usually a matter of three to four
years before a foreman or apprentice is properly trained for his Job.

Construction schedules for the plant should bde set so that personnel
training can be large.y completed prior to the final installation of squipment.
This wili allov tke trainees to otserve the piant's compietion and participate
in its start-up. Duing the initial phasss of its operation and for several
yoars afterward, ranagemen® personnel, techni:ians aud skilled lador are wsually
drought in to assist in operating the new plant amd t5 provide additionmal
training for local vorkers. Therefore, in its plans for a nev steel operationm,
the developing country must taks into azcount ths cost of training local

personnel 40 man the plant, as well as the cost of any management contract that




steel produsts. It vas revealed that flat roll:d products were in shortest
supply. A survey of steel consumers indicated that the deficiency in flat
product supply for 1955 was 17 per cent. Spc* che:zks of key industries made
in 1957 indicated that the deficiency in this product cetegory was increasing.

During the years 1953-1955, consumption of flat products averaged 39.1
per cent of finished steel consumption. In addition, the flat products share
of imports was higher than that for domestic production indicating a higher
demand for flats than for other kinds of products. Flat product imports
accounted for 48.8 per cent of total finished steel imports, whereas the
domestic output of flat products constituted 34,8 per cent of total domestic
production. It was als=o noted that the ratio of flat products to total
production was rising in other nations, as for example in Western Europe, vhere
flat product consumption had increased from 36 per cent of the total in 1951
to 4l per cent in 195k-1955.

It vas estimated that by 1960 the demand for flat products in Brazil would
constitute 4O to 45 per cent of finished steel demand. It was estimated that
ingot steel demand by 1960 would be 58 per cent sbove 1955 consumption, and
that by 1965 ingot demand would be 121 per cent greater than 1955 apparent
consumption. These demand estimates were then applied to finished steel

products with the following results:

Thousands of Metric Tons

1955 1960 1965
Production Plus s Actual Estimate Estimate
Ingots 1,582 2,500 3,500
Pinished Steel 1,318 2,080 2,900
Flat Products Skl - -
at 40% of Total 832 1,160

at 45% of Totel 936 1,305
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Based on the above breakdown, fiat product demand for 1960 was estimated at
800~900 thousand tons and for 1965 at 1200-1300 thousand tons. It wes maintained
that the outlook for domestic motor vehicle production supported these estimates,
and in fact, made the upper range of the estimate more realistic than the lower
range. It was noted that 13,600 trucks and busses were manufactured in Brazil
in 1956, dbut only 50 per cent of the parts used were produced domestically.
Government authorities had stated that by 1960 local assemblers had to increase
the percentage of domestically made parts to 90 per cent of truck weight and
95 per cent of passenger car weight, or face increased foreign exchange costs.
The Government approved production goal for 1960 was set at 225,650 vehicles.
Given this situation, the supply-demand future for flat products wvas estimated

as follows:
Flat ' ucts
Thousands of Metric Tons
Production 19995 1@ 1&2 1£:
A
Companhia Siderurgics Nacional 348.8 515.0 515.0 515.0 *
Belgo Mineirs 334 60.0 70.0 80.0
Acesita 10.2 37.0 37.0 55.0
Total 392.4 612.0 622.0 650.0
m - 9@.0 1&000 1500-0
Deficit - 268.0 k38.0 650.0

A deticit s foreseen owing to the time requirement for the comstruction
of a steel mill. No production was foreseen from Cosipa until 1962, and by that
time it was estimated that the deficit in flat product supply would be over
500,000 tons. This meant that Cosipa's initial production of 300,000 tons of
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flat products per year would find a ready market. Further, even after the
planned second-stage expansion to 500,000 tons per year, a deficit was foreseen
for 1965.

Once the general magnitude of flat product demand was estimated, the
individual product breakdown was next assessed. Here the consumption pattern
of 1953=-1955 was used as a base, although admittedly consumption did not
reflect true needs. The demand-supply situation for individual products was
estimated as follows:

% Product to Rst. Cosipa's
Flat Products Est. 1962 Bst. Proposed
Total 1962  Produc- 1962 Initial
Product _1953-1955  Demgnd _tion Shortage Produstion
Plate 18.8¢ 200 102 - 98 hs
Hot rolled sheet 2.9 ko 138 =102 100
Cold rolled sheet 27.2 290 108 «182 110
Galvenized sheet 2.6 30 2k - 06 20
Tin plate 3.5 250 180 - 70 L o
Welded pipe stock 5.0 50 TO + 20 -
Total 100.0% 1060 622 =438 300

# Tin mill dlack plate

Tn addition to the size and type of marksts, their location was also
studied. The geographical consumption of rolled steel exclusive of light
structural and wire products wvas as followss




Consumption Pattern of Rolled Steel

% of Total
Consumption
North (from Amezonas to Espirito Santo) 7.1%
State of Minas Gerais and Central States 5.7
State of Rio de Janeiro (excluding suburbs 6.8
of the Federal District)
Pederal District (including part of the State of Rio) 27.1
State of Seo Paulo k5.5
South (Parana to Rio Jrande do Sul) 7.8
Total 100.0%

The state of Sao Paulo accounted for almost half of the total consumption
of rolled steel and vhen combined with Rio de Janeiro, the Federal District
and the South, 87 per cent of the steel market wvas represented. Brasil's
automobile industry was centered in Sso Paulo and, consequently, Cosipa's
plant site at nearby Piacaguers was located in the major steel consuming area.
Thus it offered the sdvantage of low shipping costs on finished products and
gaick customsr service.

Congtructior Flan
The Cosipa steelvorks vas projected in three stages as follows: BStegs I -

300,000 tons per year, Stage II - 500,000 tons per year, Stage III - 1,000,000
tons per year. Correlation of these intended tonneges vith the findings of the
market analysis indicated that the proposed output was well within the expected
markst requirements. The facilities planned did not duplicate existing steel-
works and thus complemented existing sources of rolled steel supply.
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Although it was recognized that some of the major producing units were not
particularly well suited to a total production of 300,000 tons per year, as
planned for Stage I, nevertheless, it was decided that this level of output was
a logical starting point. This decision was made in view of the difficulties
associated with a project based on a large production program and in considera-
tion of the urgent need to avoid an unduly high initial capital requirements
figure, It was concluded that the 500,000 tons of finished product per year
planned for Stage II could be readily attained by an easy expansion from Stage I
and that this would improve the plant's profit potential significantly.

The product mix proposed for Stage I was entirely in flat rolled steel and
primarily in hot and cold rolled coils and sheet. This output was to be
supplemented by smaller tonnages of plates and galvanized steel products, as
already noted. It was expected that the 500,000 tons of finished product in
Stage II would be readily absorbed into the product mix for Stage I. For
Stage III, another analysis of the market situation was planned and expansion
schedules wvere to be adapted accordingly.

In most of the major producing departments, the plant design for the
production of 300,000 tons of finished product per year was readily adaptable
to the 500,000 ton Stage II level of output. The most significant exception
was in the blast furnace department. The blast furnace that was adequate for
Stage I was not at all suited to Stage II. The following comparison pointed
this out:
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Stege I Stege II
Pig iron required - tons per year 35k ,h00 . 597,200
Pig iron required - tons per day 1,010 1,710
Hearth diameter of the blast furnace 201. . g" 28! . o"
for the required capacity
" o

As a result of the blast furnace requirement for expansion in Stage iI, e
blast furnace with a 28 ft. O in. dismeter hearth was chosen for Stage I. Plans
called for the operation of this furnace at 80 per cent of capacity, and coke
ovens, as well as -1.nt¢r1n¢ facilities, were to be constructed only as regquired

for the furnace burden at this rating.

Plant Location
A major section of the study was devoted to a detemmination of the best
plant location with emphasis on the costs of assembling rew material and of
shipping finished products. A comparison vas made of four sites upon which
identical steel mills of 285,000 tons were hypothetically located, and the
minimm freight transportation needed at esch of these sites was examined.
The four sites were as follows:
1) Sentos which was located in the principal market area 485 ses
miles from Vitoria and 300 sea miles from Imbituba.
2) Vitoria which was on the shipping harbor for Itabira ore 266
miles from the ore mines and 755 sea miles from Imbituba.
3) Ana Matos located at the ore mines.
b) Imbituba vhich was on the shipping harbor for Senta Catarine
coal 50 miles from the coal fields.
Required ton kilomsters of freight transportation were used to rank the four
sites ard it was assumed that empty ore cars returning from Vitoria to Itebira

e S 7 s . e ——————-



would bring coal to Ana Matos at half of the tariff in force. It was also
assumed that each of the hypotheticel plants used 30 per cent national and 70 per
cent imported coal. The alternative sites were ranked as follows, from the
lowest overall freight cost to the highest: Sentos, Ana Matos, Vitoria, Imbituba.
The area chosen by Cosipa was located at Piacaguera situsted at the foot of
s mountain range which separates the Santos flatlands from the Sao Paulo platesu.
It 1s bordered on the south side by a sound of Santos Bay. It is on the main
1ine of a broad gauge railroad, Estrada de Ferro Santos a Jundiai, 19 kilometers
from Santos end 60 kilometers from Seo Paulo. The site hed the following
advanteges:
1. It was located on a developed harbor with docks, moorings and
other required facilities.
2. The broad geauge railroad serving the plant site connected it with
the harbor as well as to Seoc Paulo, the major steel consuming
area. Inderconnecting railroads afforded access tO areas
throughout the country.
3. A narrow gauge railroad was operating at Santos, and if necessary
it could be extended to the steel plant.
, k., There was a modern, four-lane concrete highway extending to Sso
Psulo and to the entire road system of southern Bresil. By
using this highway and the southern rosdways, Cosipa, located at
Placaguers, could easily reach 87 per cent of the existing
Brasilian stesl market and in the future supply steel to Argentim,
Uruguay, Faragusy and Bolivia.
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years, and steel production, which is an immediate reflaction of capacity,
{ncreased from 31 million tons to (O million tons for the Western European
countries. A similar growth took place in the East European nations as
production there increased from 19 million tons in 1946 to 50 million tons

in 1952. Exclusive of the United States and Canada, vhere over the same
period production increased from 69 million tons to 97 million tons, there
was virtually no growth in the rest of the world. Thus the rebuilding stage
had been accomplished by 1952 and from that time forward the economies of the
{ndustrialized steel-producing countries began to expand. This vas the result
of an increase in demnd at home and also a desire to build up export markets
for iron and steel.

Between 1952 and 1963 world steel production grew from 293 million toms
to 422 million tons. Much of this increase took place in the industrialised
countries. For example: in Western Burope output grew from 70 million tons
to 120 million tons. In the Eastern countries it expar.ded from 50 milliom
tons to 116 million tons and in Japan production increased from 9 million to

35 million tons. Thus these three areas accounted for 161 million tons out

RSO LR ;““ v

of & total increase of 189 million tons. The remarksble increase in the

Socialist countries was consumed primarily within thet ares while some of

' the increase in production of other countries, exclusive of the United Btates,

found markets in other parts of the world. Thus, the industrialized countries
strove first to rebuild and then to expand in order to meet their own needs
and develop a growing foreign trade.

Between 1952 and 1963 there was considersble steel building activity,
as has been indicated statistically in S8ection I, among the developing
nations of the world. True the results were small by comparison with those

of the industrialized countries. However, they represented a considerable
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Within less than an hour from Piacagusra, nine automobile plants
were being built to teke sdvantage of the above noted trengporta-
tion facilities.

The Cubatao 1,000,000 horsepower electric plant was located 5
miles from Placaguere and an 88 Kv transmission line under con-
struction was to pasa at less than half s mile north of the plent
site.

An ample water supply exiated, including 150 cudbic meters per
second from the hydroelectric power plant discharge.

Within five miles of the plant site there was an oil refinery and
all related petrochemical industries including fertilisers, carbon
black, estirene end forwol.

™e possibility existed for selling all of the dy-produsts from
the steel operetion.

In the i1mmediaste area there existed good foundries, mschenical
and electrical shops, refractory plants, cement plants, suppliers
of bduilding materials, contrectors, skilled and unskilled lador
end training ecnools for industry.

Bnough housing, sehools, hospitals, banking facilities, pudblie
utilities snd good living conditions were availadle near the
plant site chosen.

NI o
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Rav Materials

At the time Cosipa was under consideraticu there were well establighed
sources of iron ore of superior quality and sufficient quantity to support a
large steel industry in Brasil. Then current mining operations offered a
choice of selected lump ore, & run-of-mine mixture of lump ore snd fines, or
ell fine ore. It was decided to utilisze the run-of-mine ore which could de
cbtained st a medium price, snd to sinter the fine portion of the ore. The
following chemical and screen analysis of Hematita run-of-mine ore indicated
that the Cosipa steel plant would have a satisfactory ore supply.

Bemptita "Run of Mine"

Bisve Bise $ 1p Weight 3 Perro $ Phog.
Between 8 in. and 1-1/2 in. 37.06 69.48 0.013h
+ 1-1/h in. 6.94 68.95 0.0188
+1/2 in. 12.80 68.15 0.02k2
+3/8 1n, 8.a8 68.68 0.0310
Under 8/8 in. _3:_59_ _6:_0_1_ 0.0%12

Averege 67.2% o‘.m

Losal coal reserves hed s high ash end sulphur content and thus hed to de |
wvashed defore being used as ocoking coal. Availedle supplies of this washed
ocal were sufficient for Cosipa’s program. It was learned from experience that
30 per cent of washed local coal end 70 per cent of imported cosl from the United
States was & satisfectory mixture for the production of bdlast f\UMAce CO.Ms.
This mixture was to be employed at Cosipa.
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The Seo Paulo ares contained limestone deposits suitable for use in the
blast furnace charges and as fluxes, so that limestone could be secured without
difficulty. Dolomite, some refractories and other minor items were also
availadble in Bragil. The totsl quantities of rew materials needed per year
in Stage I are listed below:

ﬁ,]or Raw Materials Required - Stage I - r Year

Iron ore - totel for blast furnace including sinter 660,000 ' .
Iron ore for steel meking 12,700
Iron ore - total 672,000
Coking cosl - Brasiliaen " 1kh, 000
Coking coal - imported 338,000
Coking coal - total 482,000
Limsstone - for blast furnace 153,000
Limsstone - for steel making 48,000
Limsstone - total 201,000
Dolomite - for steel making &, 500
b \
L0 1 0 X I ’
(ot eV A b
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Estimated Production Costs

To estimate the costs of production of salable products from the proposed
plant, the prices of the raw materials delivered at the plant site were com-
bined with the operating costs of the various departments involved in preparation
of the final steel products. Operating costs and prices were estimated on the
basis of data prevailing in the first quarter of 1958 The operating costs
used were those achieved by competent menagement using good practices on modern
facilities similar to those proposed for Cosipe, under genersl conditions
similar to those experienced by other Braxilian steel producers. They were
developed on the basis of a fully integrated plant. Raw material costs were
based on quotations and estimates which were related to s relatively small scals
operation and transportation movement, and it was expected that as operations
expanded such costs would approech s generally lower level.

The production costs estimated for Cosipa are listed in the table below.
Plans called for ingot purchases from an outside source during the first and
second years of operation, In the second year purchased ingots were to de
supplemented by some domestically produced ingots. The table includes the
estimated costs of finished and semi-finished products using domestic ingots
and purchased ingots.

i RV FRESRRBSR Y e
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Summery of g_t_istod Product Costs

(Ingots to Finished Products)

Besis: GSelf Produced Ingots at 5054 Cr/Ton ' :

Slads

Nesvy Plates (Not Pinished)

Neavy Plates (Finished)

Bot Rolled Coils (Mill Finish)

Kot Rolled Sheets

Bot Bolled Coils (Pickled and Oiled)
Bot Rolled Sheets (Pickled and Oiled)
Cold Rolled Coils

Cold Rolled Sheets

T™n Mill Klack Plate Coils

™in Mill Rlack Flate Sheets
Gelvanised Sheets - Flain
Galvanised Sheets - Corrugated

at 7300 Cr/Ton

(Cruseiros per Ton of Product)

Estimated Costs

1I1-h2

Mede from Made from
Qwn_Ingots Purchesed Ingots

5,554
5,880
7,115
6,662
6,959
7,025
1,375
8,069
8,6%
9,537
10,204
11,947
12,195

8,092
8,h9%
10,278
9,58
9,772
9, ™
10,26
10,802
1,520
12,270
13,087
1h,8h6
15,094




III-U43

Estimated Costs of Plant

The investment costs of steel mill facilities and equipment are difficult
to ¢ite and are often so high so as to be prohibitive. This particuler plent
vhich was designed to have a finished product capacity of 300,000 metric tons
after the completion of its first stage had a total cost of equipment and
construction of about $170 million U.S.A. dollars before any allowance for
increasing costs was made. The majJor components of this total cost are as

followss

Materiel Handling $ 3,675,000

Sinter Flant 2,417,000

Coke Plant 8,900,000

Power Station and Distribution 9,570,000

Blast Furnace Plant 7,581,000

Oxygen Bessemer Plant 6,767,000 X

Rolling Mill Plant k3,406,000

General Facilities 8,092,000 —

Total $90, 408,000 s,an*\

_ In eddition to the above facility costs, ‘1abor costs of $29,390,000 and
$35,937,000 in material costs also had to be met. Further costs included

$4.7 million for spare part-, $8.6 million in freight costs and other costs
smounting to sbout $10 million. Thus, the total cost with no eontingencies

was near §170 million. Allowing for incresses in unit costs and other costs,

1 t
the total cost was sbout $191,000,000 which was the equivalent of about $660 . ! Q
am— t

por ton of finished output. This cost of plant facilities and construction
/A

et

pad
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expressed in terms of cost per unit of output is significent in that it is a
reflection of the tremendous amount of capital needed to build a fully integrated
steel mill. This cost, end the resultant debt burden often prevents a pro-.-
pective steel firm from building a larger and more economical plant at the
outset. . However, ss additional facilities are put in place, the investment
end construction cost per ton of output will tend to decline.

The analysis of the cost of building a steel mill, even a relatively small
one, points to the importance of two factors: first, the availability of the
necessary funds, and secondly, the need for a relatively stable source of sales
revenues in order to meet debt obligations. This latter rqctor is closely
associated with the sisa and structure of the market which the plant will
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II: National Steel of Pakistan Limited, Karachi, Pakistan
A program for establishing a steel plant in West Pakistan involved a study

" of the same ganeral considerations as were essential to the s\eel project in
Brazil, namely, the potential steel market in the area and the products to be

mads for that market, the availability and quality of the areas' raw material
resources, selection of a suitable plant site, the manufacturing processes to

bDe used, the cspital and construction costs involved in the project and production
cost estimates.

Market Survey

Geographically, Pakistan is divided into two provinces, East Pakistan and
West Pakistan, vhich are separated by sbout 1,000 miles of Indian territory.

The proposed steel mill at Karachi would be in Hent. Pakistan so that in
estimating the future demand for steel, the market in East Pakistan was not
considered. A steel plant vas being bullt in the eastern province to provide for
s significant percentage of local requirements, and the cost of shipping steel
Detween the two provinces would make it difficult to compete with steel imports
to RBast Pakistan, particularly those from Japan.

Imports provide almost all of West Pakistan's supply of semi-finished and
finished steel products with the exception of a small amourt of domestic
production from n'.rqa.1 As a result, import data were considered the best
available measure of the size of the steel market, although their usefulness

i this regard vas affected by the limitations which the government placed on

YT $Ree]l 1s produced in several small electric furnace plants, but tomnage oute
put had been declining due to a shortage of scrap. Ingot productionm in
:;;tvhnltuhl%am 6554 metric tons compared with 11,695 toms ia
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imports due to shortages of foreign exchange. This placed a ceiling on
efféctive steel demand, sn that import tomnages did aot depict its true

growth, After 1959, the incresased availability of foreign exchange due largely
to United States aid made it possible to ease import restrictioms. Nevertheless,
from s survey of steel consumers undertaken in conjunction with the market
study, it was estimated that s demand-supply imbalance of 25 per ceamt still
existed im 1965, Despite its shortcomings, however, import data reflected a
trend of increased consumption and indicated which steel products were most in

demand.,
Tnport consumption for the years 1957-1962 vas as follows:
Imported Steel Consumptiom Per Cepita Comsumption

p 4 (thousands 6f metric tons) 7@-1

1957 22h.1 12.7

1958 222.0 12.3

1959 196.3 10.7T

1960 320.7 17.1

198 346.4 18.1

1962 343 .7 17.5

With respect to the 343.7 thousand metric toms of imports im 1962, the
mjor product categories were:

Product Toms (thou,) $fotal ~ Product  ZToms (thou) jfotal
Billets 1T1.b 49.9  Structurals 16.9 b9
Rails 29.8 8.7  Pipe, Tube 16.0 k.6
Galvaaized Sheets 20,4 5.9 Tixplate 15.9 k.6

Unocoated Sheets 13.5 50& Plates “o’ 5.2
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Half of West Pakistan's steel imports were in billets for rerolling into
finished steel products. In 1961 there were about 100 rerolling compenies and
a total of 132 rolling mills in the province. The billets used ranged in size
from 2x2 to 6x6 inches, with more than half in the 2 inch size, and were rolled
into reinforcing bars, light structural sectioms, baling hoops and wire. The
rerolling companies were estimated to have an efficient capacity in 1963 of
about 260,000 metric toms of which upwards of 75 per cent was concentrated im
the reinforcing bar category. Light sections acoounted for 10 to 15 per cent
of capacity, with 5 per cent in baling hoops and U per cent in wire products.

The distribution of steel imports in West Pakistan during 1962 by major
market classification is listed on the following page. The rerollers accounted
for almost half of total steel imports and that the other principal consumers
were the railways, containers and non-railway comstruction. Taken together
these four market sectors sccounted far 73.4 per cent of total steel imports.

tion of Steel 8 _in Vest tan During 1962 by Market
8 O&
Total
Market Classificatiom Metric Tons
Rerollsrs 170,36 ——
Wire Products 4,513
Galvanized Pipe 9,695
Reinforced Comcrete Pipe 1,875
Water and Power Development Authority 8,933
Other Comtruction, Except Railway 15,345
Railvay - Excluding Rerolliag Mill 46,896
Shipbuilding and Repairing 3,198
Containers | 19,437

Industrial Machinery and Equipment 2,29
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tonnage in absolute terms; almost .5 million, with the bulk coming from
Latin America, India and China

Objectives Motivating Stecl Investment in Developing Countri-e

The objectives in the developing countries not only differ from those of
Loeodncaal e vt coantries bat, alsc, among themselves  The desire to devel-
W & atee) tndas‘'iy 1 m tivated by a number of reasons. These will very from
ecultry v cuintry lepending on ‘he degree of economic development that heas
been attained, as well as the priorities th.i n v~ been assigned for future
@owth and development. The most prominent reasons would seem to be:

1. The desire for a nation which has attained political independence
to match this with some degree of economic independence. Thin almost alweys
finds expression in the construction or plens to construct some type of steel-
making operation, for steel is 80 fundamental to the economy of any natiom
that no independent country wants to feel that it is entirely dependeat omn the
outside world for this basic ~ommodity.

2. The second reason :s intimately tied with the first, for these
oountries have felt that if they can develop a steel industry cf their owme--
a0 matter how small--this will help improve their world trade and foreigs
exchange position.

) 3. There is the desire ‘o btuild steel-consuming industries which will
furnish much needed consumer d.vable goods. A prime example of the success-
ful accomplishment of this obje tive is Mexico.

k. Many of the developing -ourtries have been endowed by nature with
extensive supplies of raw materials necessary for steelmaking, particulerly,
iron ore. Bu;ore World War II, and much more so in the years after, “hey
were considered a source of rav material supply for the industrialised

countries. Because of the ecomomics of the situstion, there hes been a great
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Projected Steel Demand

Reliable information on the possidle future growth of the steel consuming

‘ industries vas not readily available, and so it wvas necessary to adopt the
brosder spproach of relating future steel consumption to anticipated large-scale
asnufacturing output. The following tadble give a projection of steel demand for

196° and 1970,
Two Project of Steel Demand in West Pnkhtanl)
ands of gross
PROJECTION I: Actual
Product Category 1 1961 1970
Billets 120 575
Rails
Medium Sections
Hoop and Strip

Flain Sheet and Plate
Galvanised Sheet
Tinned Sheet

TOTAL

PROJECTION II3

Product Cstegory
Billets

Bars and Rods

Wire and Wire Rods
Structurals

Rails

Track Accessories
Wheels, Tyres and Axles
Plates

Uncoated Sheets
Galvanised Sheets

Tin Plate

Pipe, Tubes and Fittings
Strip

‘élw:aasan.qsauwi[gi Eronnsy
Ehosanvws. apnseBff Rhsesavifp
lossesvessaasssify SlesBady

Miscellaneous
TOTAL 796
TV The projections adove were made roughly two years speart. Dsta are in thousands

of gross toms. ’
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The planned production of finished steel products from the proposed steel
plant at National Steel of Pakistan Limited was 375, 000 tons, or approxima tely 47
percent of the steel demand that was projected for 1970. The processes and facilities
to be installed were selected with the intention that the company be able to produce
many of the product categories that were in demand. The table on the following page
lists the projected steel requirements for 1970 and the company's participation in
the market. The plant layout, processes znd facilities selected provided for an
ultir.ate expansion of crude steel capacity to about 2 million tons. A description of
NSPL's plant is provided in the facilitie: sectlcn of this manual as a profile of a
semi-integrated steel operation.

Plant Location
A number of sites of sufficent acreage for NSPL's plant were available in the

Karachi area, and five sites were selected for consideration. They were as follows:
1) Mawupur on the west side of the Layari River. This site has an area
of 700 acres bordering on the north s:de of the harbor and as much as 1200
to 1500 adjoining acres which cculd be utilized if necessary. The 700
acre tract could accommodate the expansion cf NSPL's capacity to 2 million
tons of ingots annually,

2) Kiamari located on low grourd east of the southern end cf the East Warf,
This site was available only on a rental basis and with an area of 1000
acres, a rental rate of 3 rupees per square yard per year wonld amount to
an expense of $3 million annually.

3) Pipri located on Gharo Creek abont 28 miles east of Karachi. By

water the available land was 20 miles inland and its use would necessitate
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chamnel comstruction and maintenamce in order to make the site accessable
to the degree required for steel mamufacture. The site had a mmber of
advantages, the most sigaificamt of which was its close proximity to s
govermment housing development at lLandhi where about 300 to LOO thousand
peopls live, many of vhom were in need of employment.

4) Buleji located along the seacoast 16 miles west of Karachi. This site

offered the sdvantage of adequate land at low cost.

5) Sommisni, located on Scamisni Bay which is 52 miles northeast of

Karachi.

The Maripur site was assessed to be the most suitable for the yroposed
stesl plant. The acreage availadble is adequate and the site is accessadle to
rail and highway traasportation. The site can also be provided with deep water

access by means of a chamnel 2.7 miles lomg. Water is obtainable from the water 1
system at Karachi, although this would require comstructiom of a nev maia for |
which capital costs were not estimated in the study. Additiomal costs, also
unestimated in the study, would have to be imcurred in dringing electric
power to the plant site. An electric power line of 132 kv and six miles in
length would have to de mtmud.l
The Kismari site was discarded due chiefly to the anmual reatal which
would de incurred. The Pipri site vas abandomed Decsuse the costs of chammel
comstruction would not be economically feasible in comnectiom with the steel
operation that was planmed. The Buleji site was turned down decsuse of &
csmplate lack of harbor facilities, ant the Sommiani site was evaluated &s wn-

acceptable because its development would be a five-year project ..

T} Xithough additional costs for external services and utilities were not
estimated in the economic survey made by the techmital'advisers, Pakistaa
sources had made the following estimates: Electric power line and main
substation $3 million, railroad $800,000, water mains $500,000.

e RO S . 23551 _— S — L e -
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Raw Materials

Because of the shortage of foreign exchange in West Pakistan and the
consequent need to limit imports, it was preferred that the new steel plant
utilize domestic supplies of irom ore, coal and limestone, the basic raw
materials for steel productior. Programs of exploration and testing were under-
taken as early as 1947 to find suitable and adequate sources of iron ore and coal,
tut these efforts proved =nsuccessful. Although iron ore reserves in West
Pakistan total 40O miliicn tons and coal reserves 350 million tons, the deposits
are for the most part hard to reach and of lov quality. Adequate supplies of
good .olity limestone were foird and are easily accessable. Dolomite and
fluorspar are slso available within reasonable distance from the plant site, and
large quantities of natural gas are also available.

Of the iron ore deposits that were found, only a few are suited for
direct use in the production of stesl. These are located at Chitral in the
far northern section of West Pakistan near the West Pakistan-Afghanistan border,
and at Chagal in the westerrn section of the country also near the Pakistan-
Afghanistan border. However, access to these deposits is difficult and the
reserves too small, totaling 4 to 6 million tons at Chitral and omly 200,000
tons at Chagai. The largest depositsz are located in the Kalabagh region south
of Chitral and totaled about 295 million tons. However, they are complex
Rixtures of iron and silica and are not suited to commercial exploitation. The
silicon content of the iron ranges from 13 to 25 per cent.

All of the coals in West Pakistan which are availadble in quantity are low
in fixed carbon and high in sulfur, with sulfur content ranging from 2 to 6 per
cent. In general, the coals as mined are very powdery and frisble and show mo
spprecieble coking properties. Consequently, the coals were not regarded as
useful for steelmaking.
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Since local reserves of iron ore and coal are not suited to steel produc-
tion, end since adequate supplies of steel scrap are not available from local
sources, it was concluded that the proposed steel plant would have to depend on
imported sources of these major raw saterials. It should be noted that coal,
coke and irom ore were not required in NSPL's initial operating stages, so that
scrap imports which would be needed to operate the plant's electric furnaces
were of immediate concern. It was comcluded that the United States, which
acoounted for 70 per cent of the world export market for sorsp, would probadly
be the prinéipal source of NSPL's scrap requirements.

Estimated Costs of Plant

The total estimated cost of the production facilities planned for the
KEPL plant at Karachi was $118.h million. This total was based on prices and
exchange rates as of Angust 1963.0) Approximately $32.7 million vas to be
furnished by Pekistani sources, vith $85.7 million obtained from sources in the
United Stater. As already noted, the plant vlu to have a finished product cepe~
eity of 375,000 metric toms,
Since August of 1963, the plans for the plant have been expanded to allow

for an ingot production of 575,000 tons and consequently the cost has increased
to adbout 200 million dollars,

1) A exchenge rate of §.76 rwpess per U.8. dollar vas weed,
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Although the developing countries have a number of problem in
common in the establishment of a steel industry, they also have those
that are peculiar to each' country. Thus it will be necessary to consider
the developing countries individually in order to determine the goals and
the possibility of their achievement.

For this purpose they are divided into four major groups: Latin
America, Africa, the Near and Middle East and the Far East. In treating
these areas the present status of the countries involved will be outline with
respect to the current steel tacili*ies, raw material availability and the
general economic infrastructure. The steel output will be given in terms
of total tonnage and individual products.

An analysis will be made of the relationship be*ween the developing
countries and the industrialized steel producers. This will include
trade in steel products, steel mill equipment, iron ore and coal.
Obviously this is a two-way operation since the industrialized cmnt{iel

are in great‘part dependent on outside sources for raw materials.

o

Subsequent to this the goals which have been eltablilhed i)y the developing
countries will be assessed in terms of feasibility of their achievement,
Here such problems as availability of capital and technical and skill personnel
and the state of the infrastructure of the economy will be analyzed.

In addition, th; raw material picture will be presented and, finally, an
evaluation will be made of the projected facilities which are to be installed
to achieve the goals which are contemplated for installation in the countries

under study.




Latin America

In 1963 steel production in Latin America reached a newv high of 6.9 million
metric tons. This was an increase of 19 per cent over 1962 when 5.8 million
tons were produced. The output figure in 1963 had great significance for it
eaabled Latin America to care for more of its own steel needs than ever before.
Up uatil 1963 there was a comstent videning of the gap between steel consumption
md steel cutput. In 1950 the area conmmed 3.8 million metric tons more than
it produced. In 1962 this had grown to 4.2 million metric tons. HNowever, the
gowvth and production in 1963 cut this figure to approximately 3 milliom metric
tons.

Kife steel-producing natioms contridbuted to this result including
Argentina, Brazil, Chile, Colombia, Cuba, Mexico, Peru, Uruguay and Venezuela.
This represented a remarkable growth over 1950 when two countries, Brazil and
Mexico, produced approximately 153,000 metric tons of steel and over 1950 when
four countries in the area, Argentina, Brazil, Chile and Mexico, produced 1.k

aillion metric tons.®

The following table gives figures on output, apparent consumption and
excess of consumption over production for selected years.

IV There nay have been a small volume of production in non-integrated plamts
in Colombia and Cuba, but production data are not availadle.
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Table III-3

8teel Production and Apparent Steel Consumption of the Latin American
Steel Producing Countries, 1930-1963
(thousands of metric tons)

Crude Steel Apparent Excess of Cotnisumption
Year Output, Consumption over Production
1950 152.6 2180.4 2027.8
1950 1425.0 3502.2 2077.2
1960 4749.8 8556.1 3806.3
1961 530L.9 956.5 L051.6
1962 5826.3 9987.0 Li6o.7
1963 637.b 10000.0* 3000.0*
m data.

Source: Foreign trade reports of the Latin American governments and reports
of the Latin American Iron and Steel Institute, ILAFA.

A number of reasons can be offered for the fact that a rapidly increasing
output did not keep pace with consumption. Part of the explanation stems from
the fact that steel production is a means of fostering economic development.
Domestic steel production, of itself, can and often does result in an expansion
of steel requirements because of the impetus which it gives the steel consuming
industries.

Further, although production was on the increase, there were a mmber of
limiting factors which prevented it from growing faster. First, and perhaps
the most significant, was the laci: of capital which is required in large amounts
for the ingtallation of steel capacity. Second, was a lack of trained persomnel.
Third is the very nature of steel demand in scme of the smaller countries, for
although they have adequate resources in terms of raw materials, the intermal
narket is not sufficiently developed to support a steel plant of the scale
needed to achieve econqnic results in respect to investment and operating costs.
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desire on the part of these countries within the last few years 10 exploit
their own raw matertals and turn them into timshed steel products.

5. A fifth reason which is by no means 1nsnignificant 1s the desire to
create industrial employment and raise the standard of living.

Political and Economic Independence

The desire for steel facil''1es 'n a newly independent country is funda-

mentally based on economic ¢oneiderations. However, the desire is often

tempered by non-economic tactors. Thie 1 by no ineans unusual, nor is

it confined to new developing countries, for in a complex society very few
decisions can be made which are purely economic. 8Social and political factors
have a great influence on *-e decision. However, in spite of the effect that
politice and social conditions have on economice, the decision hopefully should
be basically sound. Thus if the economice of the situation do not warrant a

decision, it would seem that it should not be made despite the political and

social implications involved.

Foreign Exchange Positions
Many developing countries which must import steel and export raw mater-

ials have found in the past few years that their foreign exchange positions

have deteriorated. For example, a number of ihe Latin-American countries
exporting raw materiale, including substantial quantities of rich iron ore,
find that the prices of imp~ rted finished steel products have tended to rise
and, as i1 consequence, it is difficult to maintain an 2quitable position in

foreign exchange. Therefore, there is a great and understandable desire on the

N
part of these countries to become manufacturers and, if possible, exporters _

———————

of steel. The Latin- American countries produced almost 7 million tons of

steel in 1963 and plan to incrzase their output to 18 or 20 million tons by

JR—

111 -



¥

III-5

1072. Tis .. ease, if achieved, vould allow the Latin-American countries to
take care of their own steel requirements and have a surplus for exports. Such
Y litﬁdtion igs deemed desirable in order to better their posiﬁion in world
trade by providing an added source of foreign exchange.

The improvement of foreign exchange positions through steel production
cannot be accomplished quickly and thus must be viewed as a long-range objective,
This is so for a number of reascns. The initial output from a steel installa-
tion is likely to te high cost and the prices needed to break even must also be
high in relation to the prices of imported steel. This is particularly true
\in many of the developing countries where a iack of skilled labor and deficien-
cies in certain other rescurces serve to prolong the break-in period required
to bring the operation to its peak efficiency.

In the absence of government subsidies to the new industry, or controls
stipulating purchase of the domestic product or restriction of imports, the high
prices of this initial domestic output limit the extent to which it displaces
steel imports. In instances where the domestic steel output is priced to compare
favorably with imported products or is granted high protection, steel imports
are to a limited extent displaced. The reason for this is that the installations
are necessarily limited to the production of a few products, while the needs of
the country usually range through the entire classification of steel products,
For example: a country just entering the steel business may erect an electric

furnace and a small bar mill while its needs include plates, sheets, iron, tin

plate and a number of other products. Thus it will be able to restrict or elin-

inate its imports of bars, but must continve to import the other products.
The extent to which the displacement of steel imports in developing coun-
tries may improve the country's foreign exchange position is indeed limited for

it cannot be assumed that import requirements will level off once domestic
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production is started. In fact, the stimulus to steel-consuming industries

and to the economic system in general, of an investment as sizeable as that
required for a steel plant by itself may serve to increase steel demands and,
consequently, import requirements. In addition, where outside sources of
capital are used extensively to finance the steel installation, this acts to
offset the favorable influerce of the displaced import tonnage upon the country's
balance of payments and continues to do so until the loan is repaid. Should a

price inflation develop domestically, the unfavorable effect of the repayment

of sizesble borrowings upon the country's balance of payments is increesed. 1In
the long run, once the installation is paid for aml efficient rates of operation
are attained, trade and foreign exchange positions can be improved significantly,
particularly if production in the steel categories produced is in excess of do-
mestic needs and can be exported at prices which are competitive in international

i L]

markets.

gt

Steel-Consuming Industries

-

Another principal reason fcr developing a domestic steel industry is the
expectation that durable goods industries, which consume steel, will grow within
the economy. On this point there has been a considerable amount of debate, On
the other hand it has been maintainsd that it would be far better for these
countries to import steei and build up the consumption industries before a
steel industry is actually started. There is vnguestionably scme merit to
;iii contention, especially since the prices of the imported products would
probably be substantially lower than those of domestically produced steel.

This would seem to be a far more economic way to function. It has the advantage
of building a consuming market to such proportions that the steel mill when
installed can be of a greater size and, consequently, take advantage of the

economies of scale.

oy
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This procedurc wuns followed in nome countries in the early 1950's.
Notable among thasevwho tried it wees Indin. However, in 1950-19%2, world
steel capacity was far lower thuan it is at present and, consequently, it was
difficult to obtain steel, in view not only of the low capacity but also of the
excessive demand due to generally prosperous conditions throughout the world and
s military action vhich was in progress in Korea.

In the early 1960's with about 40O million net tons of steel produced
annually throughout the world and many industrialized countries anxious to find
o foreign market for their output, developing countries with little or no steel
industry could well consider making long-term contracts for steel at a definite
price advantage.

There have been instances in which the development of & steel industry
has contributed substantially to the growth of the national economy. This was
particularly true in Chile and tc a somewhat lesser extent in Brazil. The
Chilean Steel Plant was built in 1951 and since that time there has been consid-

erable growth in the nation of steel-consuming industries. l[ ’

- oY

Exploitation of Domestic Raw Material Resources

bye e
Many of the developing countries have adequate, and some of them abundant,

supplies of iron ore. Those with abundant resources include: India vhere
reserves are extremely high although they have a relatively high aluminum and
silicon content; Venezuela where the ore is abundent and rich, although here
it tends to be fine; Chile where there is a large supply of ore; Peru, Liberia,
Morocco, etc. Unfortunately, most of these countries do not have adequate

et obiss i o

supplies of coking coal and, therefore, find it difficult to use traditional
blast furnace practices for the reduction of iron ore. In a number of
instances there are supplies of gas and petroleum and thus direct reductim

processes that are substituted in one manner or another for the blast furnace
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Brgsil- Total imports of steel products were 130.0 thoussnd metric tons
in 1962, the lowest level since 195 when 175.6 thousand tons were imported.
After 1759 wher imports regched s peak level of 450.6 thousand tons a steady
Jdecline waa experierced, while at the same time, crude steel production followed
e pattern of steady ilcrease. In 1962, Brezil's output of crude steel was
2 6 million tons. e major so.rces of imports during 1962 were West Germany
with 57,5 thousend tons, Jspan wit!. 3% o thousand, arnd the United States with
3.1 thousend tons. In 196\ imports from the United Stetes totaled 91 .-
thousard tons

T™he plate and sheet cstegory accounted for the largest share of Bresil's
imgorts in 1962. Imports of this produst group totaled 96.8 thousand tons.
Although the Unit«i States was the major source of sheet snd plste during 1961
with sbout &5 thousand tons of imports, in 1962 half of this total was lost to
Jagen which beceme the principal supplier with 29.1 thousand tons. Other
imgort cetegories were tinplste at 35.2 thouserd tons and fadbricated structursl

shapes st 7.7 thousand tons.

British West indies® Total steel imports in 1962 were 111,500 tons with
more than one-helf or ©C,% ) tors supplied by the United Kinglom. The principal
producta imported were lignt snd heavy sections at 25.2 thousand tons, flat
rolled products st 3 thousand tons, end pipes, tubes end fittings at 35.6
thousend tons.

Chile: In 1962 steel iwports totaled 87.7 thousand tons, an increase of
f.9 thousarnd tons over 1961. The principal steel products imported in 1962
e reils and rsilway treck msterial ot 35.0 thousend tons, tubes, pipes and
fittings ot 3.9 thousand, end billets ant bere ot 11.4 thousend tons. Mail
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imports had increased from 11.7 thousand tons in 1960 owing to an extensive
program that was undertaken to improve the nation's reilroad system. The
trackage was to be renewed using heavier rails to increase load carrying capacity.
Between 1961 and 1962 imports from Japan increased from 20.7 to 34.6 thousand
tons, whereas imports from the United States declined from 31.1 thousand to

14.9 thousand tons.

Columbia: Steel imports in 1962 totaled about 165 thousand tons, approxi-
mately the same as in 1960 and 1961. Plates and sheets, tinplate, and tubes,
pipes and fittings were the principal product groups imported. The major
sources of imports were Japan at 37 thousand tons, the United States at about
13 thousand, West Germany at 29 thousand, France at 19 thousand, and the United

Kingdom at about 13 thousand tons.

Cuba: In 1962 Cuba imported 212.2 thousand tons of steel products.
Almost all of this total (200.2 thousand tons) was supplied by the Soviet Union.
The principal steel products imported were ingots and semi-finished steel at
100.4 thousand tons, flat rolled products at 71.8 thousand tons, and light and

heavy sections at 21.3 thousand tons.

Dominican Republic: A total of 36.4 thousand tons of steel products were

imported of which 16 thousand came from Belgium-Luxemburg and 6.6 thousand from
the United States. The major tonnages by products were 12.7 thousand tons in

sections and 11.3 thousand in flat rolled products.

Ecusdor: Steel imports in 1962 totaled 31.5 thousand tons with more than
half supplied by Belgium-Luxesburg at about 18 thousand tons.  The largest
tonnage was in light and heavy sections at 17 thousand tons, followed by flat-

rolled products at 8 thousand tons.
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Guatemala: The steel import situation in 1962 closely paralleled that in
Ecuador. Total imports were 33.2 thousand tons, and Belgium-Luxemburg egain
accounted for about one-nalf of the total with shipments of 15 thousand tons.
The major product groups were lignt and heavy sections at 18.3 thousand tons

and flat-rolled steel at 9.8 thousand tons.

flaiti: In 1962 imports were 10 thousand tons with 6 thousand coming from
Belgium-Luxemturg. Steel sections accounted for about half of the total at
about 5 thousand tons, and 2 thousand tons of the total consisted of flat rolled

products.

Honduras: In 1962 Hondures imported a total of 13 thousend tons of steel.
The major supplier was Belgium-Luxemburg at 5 thousand tons. Steel sections at
5 thousand tons and flat rolled products at 3.1 thousand were the principal

product categories imported.

Mexico: Total imports in 1962 were about 125.2 thousand tons, an increase
from the 121 thousand tons of steel products imported in 1961, but substantially
below the 287.8 thousand tons of imports recorded for 1958. Canada contributed
T7.4 thousand tons of the 1962 total, and the United States accounted for 29.9
thousand tons. The nited States import total had declined from 107.2 thousand
tons recorded in 1960 and 41.2 thousand for 1961. The principal product
categories imported during 1962 were rails at 57.5 thousand tons, railway
materials at 19.9 thousand, railway axles, tyres and vheels at 12.4 thousand,

and bars at 11.7 thousand tons.




. €9
Fanama: Imports of stesl products totaled 21.6 thousand tons with approxi-
mately 6 thousand tons coming trom Belgium-.uxemburg and the same amount from
the United States. Ingots and eemi-finished steel made up 4.6 thousand tons

and flat rolled products contributed &.1 thousand tons.

Paraguay: Total steel imports for 1962 were €.8 thoussnd tons. Belgium-
Luxemburg accounted for 3 thousand tons and the United States for 1.5 thousand

tons. Other sources were West “ermany and the United Kingdom.

Peru: Peru imported 137.3 thousand tons of steel products in 1962. The
principal sources of these imports were as follows: Belgium-Luxemburg 39 thousand
tons, Japan 26 thousand, West Germany 23.8 thousand, and the United States 19.5
thousand tons. One-half of the import total, or 68.3 thousand tons , consisted

of flat rolled products, and steel sections accounted for 37 thousand tons.

Uruguay: Steel imports in 1962 totaled 77.7 thousand tons, 23 thousand
from Belgium-Luxemburg, 13.7 thousand from the United Kingdom and 11.8 thousand
from Sweden. The major product categories imported were flat rolled products
at 26.7 thousand tons, ingots and semi-finished steel at 21.5 thousand tons and

sections at 11.7 thousand tons.

Venezuela: In 1962 steel imports toteled 371 thousand tons. This was
above the 1961 level of 30i thousand, but substantially below the 1.3 million
tons imported in 1957 and the 677.C thousand tons recorded in 1958. The major
product group was tubes, pipes and fittings with 87.9 thousand tons of imports.
This compared with a 1957 tonnage figure of 883.5 thousand tons. Tin.  plate
and sheets were the second largest import category with a tonnage of 64.9 thou-
sand tons. This was above the 1957 figure of 22.7 thousand tons. Imports of
angles, shapes and sections were 55.1 thousand tons in 1962, and bar and rod
imports totaled 43.9 thousand tons.
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Planned Goals for the Latin American lron and Steel Indult;x

By 1970 to 1972, if the present plans for the expansion of the lLatin
American steel industry materialize, the area will have the capacity to produce
in excess of 20 million metric tons of steel ingots. The table which follows
gives a very detailed listing of projected ingot capacity by country and by
plant for the more important st<el companies in Latin Americe. It is
followed by a listing of the more immediate expansion Plans vwhich have already

been announced by the steel companies.
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By 1970 to 1972, if the present plans for the expansion of the latin
American steel industry materialigse, the area vill have the cepacity to produse
in excess of 20 million metric tons of steel ingots. The table which followe
gives a very detailed listing of projected ingot capacity by country and by
plant for the more important st<el companies in Latin America. It s
followed by a listing of the more immediate expansion plans vhich have alreedy

been announced by the steel companies.
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Country Thousands of annual tons of ingot

and plent 1961 196L 1965 1966 1987 1968 1969 1970
Mexico

Altos Hormos Monclova 523 600 950 1.050 1.100 1.250 1.250 1.250
Fundidora Monterrey 278 500 500 750 750 1.000 1.000 1.000
HoJalata y Lamina 166 166 166 600 600 600 600 600
Rio Las Truchas - - - - - 500 500 1.000
la Consolidada 151 160 160 160 200 200 200 200
Bst. &qom - - - - 120 120 120 200
Others®’ 56k 615 _632 _ 65 670 690 TIO  T32
Total Mexico 1.662 2.01 2.408 2.960 3.190 L4.360 4.380 4.982
Poru

Chimbotle i} 75 75 250 250 250 250 250
Total Peru Th 75 75 250 250 250 250 250
Uregvey

Valentines - - - - - 100 100 100
othersd/ 15 16 17 18 19 20 2
Total Uruguay 15 16 17 18 119 120 121
Yenesuels

Orinoco - 350 700 700 700 1.200 1.200 1.200
othere’ n 7 80 82 85 87 91 9k
Total Venesusla n o7 780 782 85 1.2867 1.291 1.294
Qentral Americy

Hondures - - - - - 100 100 100
Total Centraul Americe - - - - - 100 100 100
Orend Total S.30k 7.978 9.377 11.628 12.625 18.782 19.7h2 21.485

§/ Including all integrated or semi-integrated plants that have not been specifically

mentioned in relation to expansion plans or new projects.

In 1961 they produced,

talen together, soms 1,5k5 tons of ingot steel, or about 33 per cent of total output.
Most of them have expansion plans vhich individually do not varrant mention here but
their expansion potential must be taken into account when studying the future pros-

pects of the latin American steel market.

per oent in production has been envisaged, which 'a

servative figure.

Here, an annual cumulative increase of 3
in the aggregate & very con-
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Four, transportaticn facilities have proven to be a drmback. Those which
function between Latin American countries are both limited and expensive to
operate. As a general rule, ocean freight charges from New York to Latin
Maerica are often lower than freight charges between two adjoining Latin
Merican countries,

For those reasrns steel production in most Latin American countries has
been planned as a substitute for a limited range of imported steel products.
The demand for steel products within the countries comprises a number of
product categories, ard unfortunately the demand for many of these individual
products is too small <o support their economic production.

Steel Production in Latin America during 1960-1963

The record of 1963 is indicative of the progress made by the Latin
American steel producers in overcoming many of their problems. Practically

all of the steel producing countries participated in the 1.1 million ton

[ B

increase in production. The degree of their participation is indicated by the

tollowing table which lists crude steel production for the Latin American
countries for the periecd 1920-1963. It will be noted that the most sizeable
increases in production during 1963 were achieved by the three largest steel
producing nations, Mexico with 308,000 tons, Brazil with 276,000 tons and
Argentina with 250,000 tcns. The major relative increases in production
occurred in Venezuela at 152 per cent, Columbia 42 per cent and Argentina at
39 per cent. Minor declines in production were experienced in Chile and
Uruguay .
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Latin America: Flanned Additions to Iron and Steelmaking Facilities

Mexico:
Altos Hornos de Mexico, S.A.

Ore Preparation: Bedding and sintering facilities vith aggregate capacity

of 4,000 tons per day.

Ironmaking Facilities: A 22 ft. 6 in. hearth blast furnace with requisite

auxiliary facilities.

Steelmaking Facilities: Additional one open hearth furnace and a small

oxygen plant.
Rolling Fecilities: A 3-stand tandem hot mill and billet and bar mill;
& S5-stand cold reduction mill and a 2-stand temper mill.

Finishing Facilities: New wire mill and wire finishing equipment.

Cia. Fundidora de Fierro y Acero de Monterrey, S.A.

Ironmaking Facilities: One 26 ft. diameter blast furnace with auxiliary

equipment.
Steelmaking Facilities: Two 300 net ton open hearth furnaces.

Rolling Facilities: One 26 in. semi-continuous billet mill and one

21 and 56 x 56 in. 4-stand, k-high tandem cold mill.

Finishing Facilities: One caustic cleaning line, one flying shear line

and one slitting line.

Miscellanecus: One set of annealing furnaces, one 6-hole soaking pit, one

100 ton per hour slab reheating furnace.
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Siderurgica Nacional, S.A.

Steelmaking Facilities: Electro furnace capacity addition equal to

10,000 tons annually.

Miscellaneous: A bar mill, forging press, conditioning equipment,

annealing furnaces and heat-treating furnaces.

Argentina
Zaple Iron and Steel Work (196h)

A charcoal blast furnace, open hearth steelmaking furneces and miscel-

laneous rolling mill equipment.

Gummendi, S.A., Industria Metalurgica
Ironmaking: Approximately 300,000 tons of ironmaking capacity per year.
Steelmaking: Two 20-ton LD converters, total snnual capacity 200,000
tons. A continuous costing machine for billets.

Rolling and Finishing: A rod mill due to be completed in 1964; a

vire drawing plant and galvanizing facilities.

ragil:

Cia Ferro e Aco de Vitoria, S.A.

Blooming and billet mills scheduled to begin operations in 196k.

COSIPA

Ironmeking: One c,00C-ton blast furnsce.
Steelmsking: Two 75-ton oxygen converters.
Ore Preparation: A sinter plant.

Rolling Mill: Blooming mill, plate mill and cold reduction mill in

operation during 196k.

Miscellaneous: Six 2-hole soaking pits, two 31 oven coke batteries,

and oxygen producing facilities.
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jronmaking  [lirect reduction plent -« Ryl sponge trom.

Steel.!’__ﬂm: Wwo G ton ele *ric furnaces

Chile:
Compania de Acern del Ma-ifico, » a.

lron and Steelmaking tacilities' The eddition of @ 20 ft. 9 in. diemster

blast furnace and the enlarging of existing open hearth furneces.

Miscellaneocus: An electrolytic tinning line and & sladb rehesting furnace.

Colombia:
Acerias Par del KRio, S.A.
Ore and Rav Material Preparation: Additions to cos. working facilities,
revision to limestone and coal blending plant, and improvements to

lime plant.

Ironmaking Plant: The addition of nev turboblowers, the modificetion of

gas cleaning feacilities, fuel injection and edditional iron ladles.
Steelmaking Flant: e 25-ton oxygen plant, and edditional ingot molds
and buggies.
Rolling Mills and Equipment: A 56 in. blooming and slabdbing mill, mill

cranes and descaling equipment.

Miscellaneous Equipment: A nev galvanising line,strip shearing and

slitting facilities, soaking pite, slad rehsating furnaces, anneal-

ing furnace and other internal improvemsnt.
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Peru:

Sociedad Siderurgica 4e Chimbote 8.A.

iron epd Steelmaking: A 530-ton rer day blast furngee, 8 “0=ton hot

metal mixer, two 2“ston oxygen comverters and a \-gtand cont | nuove
costing machine for villets.

H_t.m}_laou Mdition: An oxygen making plant sad snlargewent of
existing merchant =mill.

It will be noted from the information sbove that latin Americe‘s stesl
expansion plans are indeed ambitious, and before they are real ised & naber
of concrete problems which currently face the ecomomies of lLetin Americs mmet
be resclved. Two of these which hoed the liat are the lask of eapitel
resources and the lack of human rescurces.
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™e atin Aamricar stee! Lndustry has heen bullt iargely with outeide
apilpl krtained from a umber of pourves. byt prineipally from the public
agere log surth g the Raport. lapoart Bank, *he Vorld Bank and the Bank for Inter-
Ampriogr TWVe i pgmpnt ™ Raport-isgort Bank aione has extended to latin
Amprica lng-tere lagne GgETegat ng ebout wme-Malf Billlon dollare AMditional
fingne ing for eteel projeets Moo rwe fram Rurege, partieularly from Pronee,
Qermany ord taly. and recently Japan hae provided ~epital for steel plaat
congtrwetion in Drastl it eddition, the steel squipment wmhers have extended
eredit o ¢ long-tera Waatle ™is eaperiense (s contrary tc the prefe of
sitmtion viwerein a subetantial part of the reguired investesnt capital o
abieined from lovel sourees e weeesily to rely or outside financing stoms
fron o problem Whieh (9 commw s WAy 49velaping sconcmies, amely thet
inflation aets to 4. eecurege e sreumulotion of investasnt funds through
aavings end alsc lending ¥y losel ageneioe on ¢ long-temm Yesie

aflatice
™e three-fold espaneion of steel capaeity which 1o planned in latin Ameriee

il require ¢ tremendous amount of apital, end the extent to whieh Wthis will
e diained through the continued relianee or owteide sources vill dspend to
e great &agree on the ebility of the letis AmBrieen countries to comtral e

iaflatiomary trends that are charecteristic of many of theit . onatmies  [ring |96

the rate of i1afletion wae agprosimptely AS por eent in both Argentine end (hile
ond appromimately RO por ceet (n Brasil. Theer retes fur exceed the retes of
interest paid oo savings oo thet it hae been msarly imposeible to gttreet
Mviangs sufficient o support long-tere laane of \he sagnitule roquired for
asic investasnt such as that in stesl plant and oguipmsat .
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T™e problem of inflation cannot be solved within & short period of time,

since an abrupt action vould most likely damage the youny industries currently
in operetion in mny latin American countries. Nowever, effective gredwual
Wasures must be taken to cope with the problem for under present inflatiomary
conditions siseadble outside borrowings constitute an intoleradle durden on the
foreign exchange poeitions of the borroving countries. Ounly by acting to
cheek inflation wvill the ares be able to reduce ite dependence on outeide

oapital scurces to a significant extent.
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is to function well. A concerted effort has been made throughout latin America
to improve thig,but much remains to be done. Electric power is currently
inadequate, reil trensportation and highway transportation leaves much to

be desired, and sizeadble investments must be made to improve these facilities

so that not only the steel industry can function, but also that the economy

can grow and provide a better market for its products.

In the short run it is evident that other problems must be met for it will
be neceseary that outsiders be brought in to help run the mills now under
construction or contemplated. Provision sust be made for these people so
that they will be adle to live in harmony with those with whom they vill have
to vork.

The technicel problems involved with rev material beneficiation and steel
aill operetions can be solved, if the aforementioned difficulties are removed.

M™ere are s number of developments which have taken place in the technology
of iron end steslmking wvhich can be of significant help to latin America in
echieving the steted goals. Among thees are: 1) the increase in blast furnace
output which can be achieved by the improvement of the durden with s relatively
emll additional investment through the use of beneficiated ores and improved
eoking conl. Mlletising and eintering have done much to inerease the output
of Liast furngoes vithout increasing their sise in the last ten years; 2) the
use of amyges in the open Wearth furnace which has resulted in ¢ reduction in
tavestmpat reguiressnts por torn of product produced. A caution must be
emreisnd hWore Mesuse there are som latin Americen etes) comganies that have
e high phosphorows ore and, eongoguutly, male pig iron vith o high phosphorous
contont which 0 o grest extent limite the applicstion of omygen. Howewer,
where thie Sype of iren 19 not uwsed, exygen ean be euployed vwith consideredle
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benefit; 3) the development of continuous casting which makes possible the
installation of an integrated steel operation with substantial reduction in
investment costs. This is particularly applicable at the present time for
billets and blooms. However, there is some reservation on its application to
vide slabs for sheets.

These recent technological developments in addition to reducing the
investment required in a steel plant per unit of output also affect the
economies of scale of the industry so as to permit the construction of economical
plants of smaller capacity than was heretofore possible. By supplying not one
product but a limited range of products, significant economies of scale nmight

be achieved in a smll integrated steel plant.



FAR EAST

This area 1s a vast expanss which oncompasses the continent of Australia,
Japan, the Chinese Mainiand, Malay States, the Philippines, New Zealanl and a
mmber of nther islands, large and smsall., There are actually three stesl
producing coun*ries Iin the area, ramely, .Japan, the Chineae Mainlard and
Australia, S-me of the remaining ~oirtries have recently esteblishei rery
small steel operations, however, “heir trmrage is quite limited. Other mmtries
in the area produce virtually no stesl s» that these and the small prnducers
€ *e depender’ o= the miislie worli fr Sheir steel reriirements. A great pore
tion of this importel steel ~mes from Japan. This emmtry which was prastrase
in the immediate prat war years has expanied ite asteel industry o sush a
remarkable exten® that in 1964 !t was the third largest steel producer in the
world with an outpat of 42 millinn =at Srns. Since Japar wist import tre vast
bulk of ite stealmaking raw msterials, 1% 18 nacessary +rat 14 export a substane
tial quantity of finishei steel prod:iris t~ balarce i*s trade., .Japan currently
imports 90 per nen’ nf 1ts irom nre, appriximately 6 par ~ent of 148 onal £y
use in steelmaking and a laxge prbis: ~f 1fe #.ap reqiirements. Irom sre
imports come principally fr-ow ImA’s, tte Malay States arxd Soith Ameriza, These
three areas acoormt for apprm’mytely 75 per cext ~f the total tommage while
the semaining 25 par cant is d-awn ooy & mmber »f amntcles throughout the
world, Coal comes from Austraiis and the (R’ted States,

In 196k exports of stesl from Japam wers some 7 millicm m. Az a
consequence, Japan is the dominant industrial forns in the bar East and, in
fagt, has spread its products throighent the world. Thus any comsiderstion of
the steel industry in this part of the world mmat be related to developments
in Jepan.
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At the present time the Japanese steel industry has plans
for expansion which will bring its capacity to 55 million tons
by 1970. It seems certain that this goal will be attained for
at the present time each of the six largest steel companies is
expanding its capacity by at least 1 million tons while one isg
actively working on a new plant which will add 6 million tons to
its capacity by 1970.

All of the added plant will be located on the tidewater, as
is most of the present industry. Further, Japan is planning
to build larger bulk cargo carriers then are in operation today.
These ships will be capable of carrying 75,000 to 100,000
tons of cargo and will make the transportation of raw materials
more economical than it is currently. In fact, Japan will be
in a comparable position with those countries that have raw
materials within their own borders and must transport them to
their steelmaking facilities by rail.

The additional tonnage will mean increased exports and
this will tend to sharpen competition in the Far East and,

perhaps, throughout the world.
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Teble IIT-5 breaks this production down according to the steclaskiang
processes. Most of the steel was malted in Open Nearth fwrmaees which ia 198}
contributed 4.7 million tone of sutput, or roughly two-thirds of all the
steel produced. The second most widely used process was the electric frmace,
which in 1963 coutributed almust one-quarter of total latin Ameriocam outpat.
The basic oxygen converter (ID) melted 383,000 metric tons of steel in 1963
and it should be noted that all of the LD capacity in the area was located
in Brasil.
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Ciiaa (Waialepd)

The steel induatry on the Maialand of hine hae hed ¢ mmber of fluwetuatiomn
L the last five years. Production a8 reported frem 1939 throuwgh 196% st..we &
very '"usua! tread vhea compared with he rest of the worid. T™he following
figures for these five years imdicate & sharp 4rup ia profucties frum 1960 to
1962 with but & mimor recovery ia 1963.

1959 1A, 693,000
1960 20,337,000
1961 13,200,000
1962 8,000, 000
1963 8,300,000

This is the enly lasrge nstion LWt has shown such & decline ia steel
profuction during this peried.
Jostrelis

The other large stesl produsing sountyy ia the Par Bast is Amstralis where
5,114,000 toms were profused in 1967 and sgpreximstely 3,300,000 fer 196h,
Mustralia has achieved & defimite degree of industrialisstica, hewever, 1%
possidbilities fer futwre expemsion are 50 great that in cne sewse it ssmld e
called & developing comeny.

Mstralia vas ameng the top fiftesn astiens of the werld ia stesl produstion
in 1963, end there are plams o 1nerease output b4y 30 per cemt vithia the mext
thres ¢0 four yoars. Quite recestly vast rich depesite of ires ere hove bomn
discovered (estimates renge Wp %0 10 billien tems) vhich vill ast enly provide
for the noeds of Amstralia for deendes to emms, Wt vwill alse mahe pmsible the
development of an expert trede ia ires ore vhich may swpply mueh of the total
requirenents of the Far Rest end may oven axtend %o stesl prefucing cowmtries
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in the West., In fact, contracts have been made to ship ore to Japan beginning
in August 1966, The total amount contracted for is 65 million tons to be
delivered over a fifteen year period at a price of $600 million.

Australia also has large deposits of coal which will take care of its
steel industry for many years. In 1962, because of a recession in the country,
some 700,000 tons of steel mill products were exported. This was, however, a
moet umusual case and is not likely to recur in the near future for the steel
industry in Australia will be quite busy in normal years providing for domestic
requirements.

In 1963, exports fell to 280,000 tons much of which went to New Zealand
and in the first half of 1964, because of great domestic demand, exports dropped
to 75,000 toms.

Basically, the industry in Australia consists of one company, The Broken
M1l Proprietary Co., Ltd. It has two large plants; ome in Newcastle, the other
st Port Kembla, and is currently dringing a third into operation near Adelaide.
By 1970 production will be in excess of 8 million tons if current expansion
plans materialise, and there is no foreseeable reason vhy they should not.
The financing for this expansion will most probably come from the intermal
resources of the company, and if it is slowed up at all it will be because of
insdequate manpower to construct and operate the facilities. The one basic
problem vhich faces Australia today is the lack of people, for the populatiom
of that vast contimeat is sbout 1l million. At the present time, although the
infustry in Mstralia is quite diversified, there is still a need for imported
stesl, seme of vhich osmes from Japan.
Box Zoaland

Nov Zealsad has been a importer of irom and steel and only recmmtly
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has established a small steel melting operation with two electric furnaces of
20 ton capacity each and a small bar mill for rolling concrete reinforcing bars.

In 1962, there were 375,000 tons of steel mill products imported. These
came principally from three sources: 1) Australia which accounted for 175,500
tons; 2) the United Kingfam with 114,600 tons; and 3) Japan with 60,000. The
product mix included 24,900 tons of rails and equipment, 117,000 tons of light
and heavy structural sectdons, 136,300 tons of flat rolled products, 49,000 tons
of wire products and 38,400 tons of pipe and tubes., The extent and variety of
imports indicates a substantial domestic consumption of steel by its 2,500,000
inhabitants.

In December 1964, the Report of the Provisional Board of the New Zealand
Steel Company was released. This was the result of a study undertaken in New
Zealand to determine whether or not a steel industry should be established there.
The report recommended favorable action and thus it appears that within the next
few years there will be additional steelmaking facilities established in New
Zealand.

The plant calls for development in several stages. The first stage which
is scheduled for completion in 1970 will provide a capacity for approximately
190,000 tons of products. Omly three are contemplated, neamely, billets, wire
rods and galvanized sheets. The billets and wire rods will be rolled from steel
made in New Zealand, while the galvanized sheets will be made from imported
cold rolled steel coils. The industry will use local ores which are iron sands
vith a content of 56 to 59 per cent iron. There are 150,000,000 tons of this
material available and it will be smeited in an electric furnace because the

content
sands have a high titsnium/which rules out their reduction in the conventional

blast furnace. In the actual steelmaking process both the electric fursace
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and oxygen converter will be used. The plans also call for continuous casting
for billets and +he necessary rolling mills to produce the product lines
required.

It is estimated that the cost of the mill in the first stage will de
about $40,000,000. This will be financed with overseas borréwing as well as
New Zealand money in the form of loaus and equity capital.

New Zealand has the coal which will be required for the reduction of irom
80 that the raw materials are availabie for the plants operation when it gets
underway.

The domestic demand for steel products in New Zealand has appreximately
doubled since 1950 to ifs present level of about 400,000 tons. A projected rate
of growth per annum of over L per cent would bring demand in 1970 to ebout
550,000 tons. The estimated prodiuct breakdown for the projected 1970 demand is

as fellows:
(thousxads of tons)

Angles and ties 17.9
Bars, Rods, etn, 11.0
Channels and girders 40,9
Plate and rheet 217.6
Other B.b
Wire Thob

Pipe and fitting k2,0
Total 5%0.2

Should domestic demand resch the levels imdicated by the 1970 projectiem,
& local plant would substantially reduce the need to import steel amd theredy

result in noteable foreign exchange savings. This is clsar, for the first stege
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of the mill alone would reduce the need for imports by about one fourth while
successive stages would bring about additional reduction in the demand for imports.
At the present, the proposed plant is aimed only at the domestic market,
but the possibility of exports has not been totally discounted., However, any
export activity would likely be small due to the extent and mature of the
domestic markets,
The Philippines \\
No steel was produced im the Philippines before World War II. Since that '~
time, however, a mumber of small electric furnaces have been installed to make
steel by melting the scrap vhich was left in the Philippines as a result of the
var, In 1962 there were five such operstions which produced sbout 100,000 tons.
In addition to the electric furnace plants, there were five finishing facilities
vhich coated steel sheets either with zinc or tin to make tin plate and galvan-
ized sheets. These operated on imported steel and hed a capacity to pr~duce
over 200,000 tons & year; production, however, was far short of this.
As early as 1952, plans were made for an integrated plant in the Philippines.
There vere many delays and postponements, but finally in 196l the stage was
reached where the Govermnment secured a loan from the Export-Import Bank in the
United States of some $62.5 million in order to carry out the project. The
entire cost vill be $115 million. Thus the Export-Import Bank will contribute
8 little more tham half. The mill will be located in Mindanao and will have
six low shaft elsctric smelting furnaces to reduce iroam ore. The steelmaking
facilities will consist of two 60 ton basic oxygen comverters capable of aa
aamal output of 350,000 toms.

The plant will be able to :hip 275,000 tons of finished products which

vill be primoipally 0old rolled sheets aad tim plate. The gperatiom will use
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Philippine ore, but will have to import coke for the iron smelting.

Plans for an sdditional plant are also being drawn at the present time.
This would be a second integrated mill to be located near Manila and would con-
sist of a blast furnace with a capacity for 850 tons per day, sn oxygen converter
with a 30 ton capacity and a continuous casting machine for billets. The entire
complex will cost spproximately $60 million, much of which will be raised by
& loan from Germany. This mill is intended to produce billets to supply the
bar mills currently operating in the Philippines on imported semi-finished
steel. The projected capacity is 250,000 tons of billets annually which will
be cast in a curve mold, 8 strand contimuous casting machine,

These two plants will establish the Philippines in the steel industry on
an integreated basis for the first time and will make the island the fourth
largest steel producer in the Far East. There are other plans under way for
the expansion of existing mills, but they are small by comparison with the two
above mentioned projects. One is a contimious casting unit for billets which
vill have one strand, and another plan involves the expansion of one of the tin
coating plants in operation today.

The Philippines is an exsmple of a developing country which has entered
the steel business on an integrated basis with a relatively small investment.
The products which will be produced will meet a definite growing demand, but
are not sufficient to satisfy it completely. Other types of steel products
mst be imported, as well as some tonnages of the products to be made domestic-
Ally since the planned output will not meet the total demand for these products.

The total investment for the two proposed integrated plants, namely,
$175 million, is substantial by amy standards and it would be extremely d4ffioult
for developing countries to obtain this mmch capital without outside held.
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However, the additions vhich are contemplated for the smaller mills, namely, 7
the one strand continuous casting machine for nillets, represent a much smaller
capital investment,

The two new mills are to be operated in the private sector of the economy.
This vas & decision made by the Govermment some time ago, for in the Philippines
the Government 's role has been :onfined to suggesting the type of industry to
be developsd and then guaranteeing the loau which is cbtained from outside sources.
In addition to the giarantee of the external financing, the Government has helped
with some financing of its own. In the case of the smaller irtegrated mill, the
Goevernment will lend $7 million to the operating organization.
Singepore

One of the smaller steelmaking operations in the Far East is in Singapore
where the National Iron and Steel Mills, Itd., has an electric furmace and a bar
mill, The furnace ' has a capacity of 25 tons and a total annual production of
between 40,000 and 50,00C tons. When installed, the equipment was new
and not second hand, and therefore, represents an iavestment of several million
dollars. The principal products are concrete reinforcing bar and some small
structural shapes. There are plans at present to double the output dy adding
another elsctric furrace of 25 ton heat capacity. Thus the mill will be able
to produce 100,000 tons of ingote when this expansion is completed.

The raw material is scrap and a good percentage of this is obtained from

disman.ling old ships. The plants' location on the tidewater make this opera-

tion quite ecomomical.
The developing countries of the Far East are importers of steel for their
producti on, where it exists, is by no means adequate to care for the demand,

hence they are heavily dependeunt upon the iadustrialized natiomsof the world for
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their steel products. Therefore, a complete stwiy of steel requirements ia theee
nations must include an analysis of their imports in terms of products amd the
oountry of originm.

Total imports for these ocountries im 1962 were approximstely 2,219,400
tons of various steel products. The leading importers were; Hong Kong with
311,900, the Philippines with 2ik,100, Thailand with ~L1,900 tons an:: in - mesia
vith 238,600, The imports of these four countries accounted for almost half
of the total for the Far Eaat,

The breakdown of imports in terms of products reveals that flat rollaed
products and structural sections are by are the most significant. In fact,
in 1962 flat rolled products imported into this ares amounted to 957,300 toms
and structural sections represented a substantial figure of 540,200 tons, but
were definitely far behind flat rolled products. Tubes and wire products were
third and fourth with 142,000 and 114,400 tons, respectively.

The principal countries of origin were Japan, the United States, Australia,
Russia, Poland, Belgium-Juxemburg, Germany and Frances Jepan, because of its
increased ste.l production and geographic location, was the principal supplier
providing almost half of the total, The following is & further breskdown of the
import figures for the Far Eastern countries. It includes a list of the countries

receiving imports and the country of origin, as well as the type of steel pro#mct.
The figures are for the year 1962,
Burma

In 1962 more than half of Burma's 98,300 tons of steel imports originated
in Jepan which shiped 54,000 tons, The U.S.S.R. with 13,400 tons and Australia
with 14,300 tons were the only other significant exporters to Buma. These
imports included 49,400 tons flat rolled products, 11,000 tons of railway matere
ial and 9,000 tons of sections.



De hipe Malaiend
aQr (hina's 185,600 toms of steel imporis ia 1962, 96,700 tems came frem

the U.8.8.R., 55,000 toms from Jepem, 10.1 toms from West Gerwemy aad 10.1 tems
from the United Kingdom. Chine imported 95,700 toms of flat relled produstien,
56,900 toma of tubes amd 72,A00 toms >f wheels, tyres and axles which together
represented spproxisately 594 of the total figure.
Sipe Tajven

Japea was the major supplier in Taiwem's total imports of 15,900
tons of steel production. The Jepanese accoumted for 125,000 toms of this
mownt. Im terms of products, Taivem received 102,500 toms of flat rellsd
ad 25,000 tons of various vire products.
Tedepetion of Malaye

In 1962 Malays immorted 175,000 toms of steel. The leading swgpliers
of stesl were: Japam, 90,000 toms, the United Kingdom, 33,600 toms emd
Delgium- luxemburg, 18,000 toms. The exporting ooumtries shipped 55,400
tons of sections amd 56,800 toms of flat rolled products.
keng Yong

In 1962, most of Hong Kong's 311,900 toms of importes ocems fram Jepem which
supplied 166,000 tons. The United Kingdom followsd with 77,600 tens amd them
Mstralis with 26,400 toms.

Structural sections were the largest import with 161,000 end flat yredusts
were seoomd with 109,400 tons.

Injonssis

Indonesia's 258,600 tons of steel imports in 1962 were primcipally shigped
from Japan which accounted for 101,000 toms, West Germemy was mext with 67,500
toms followed by the United States with 21,600 tons and Belgiwm-Iuxemburg with
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14,000 tons. The principal imports by products were 47,300 tons of sections
and 60,800 tons of flat rolled products.
North Vietnam

The U.S.S.R. shipped 29,800 tons of steel to North Vietnam and this come
prised most of the I5,». ‘on total. A product breakd..n was unavailable.
Paidippines

Imports “wrinw 14~ totaled 0Ll 100 tons for the Philippines. Japan's
168,000 toms alonk Wi’ the imited States' 32,200 to..:, Belgiume~Luxemburg's
14,000 tons and Ausiralia‘'s 11,600 tons comprise most of the Philippines'
total. The major product groupe included 146,000 tons of rlat rolled, 30,900
tons of structural se:-ions and 27,000 tons of wire.
Republic of Korea

In 1962, Kores importad 168,200 tons of steel of which 142,000 tons came

from Japan and 17,(X)’ tons from the United States. The total amount of imports

included 25,400 tons of structural sections and 96,900 tons of flat rolled
products,
Republie of Vietnam

In 1962, £4,000) tons of steel were exported to Vietnam., A substantial
portion of tlis tonnage came from the United States which shipped 25,200 tons.
Jepan and France sccounted for 15,000 tons and 8,300 tons respectively. The
product mix inciuded 29,700 tons of flat rolled products and 16,800 tons of
structural sections. ’

Thailand
In 1962, 191,000 tons of steel from Japan, and 17,000 tons from the

United States represented the major part of Thailand's 241,900 ton total.

The major products were, 97,300 tons of structural sections, 99,500 tons of
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flat rolled products and 23,000 tons of wire,

In addition to the aforementioned countries, those importing smaller amounts
were: Laos with LOO tons, North Korea with 12,200 tons and a mumber of smaller
countries and islands with a total of 284,200 tons of steel.

The substantial demand for steel products which exisis in the Far East is
expected to grow stesiily during the next decade. This growth will be parti-
cularly rapid in t:os+ courtries which produce at present little or no steel.
Their per capita ecnnsweption 1s currently quite low and ary industrialization
will require that this be stepped up appreciably. Much of this increased demand
will be supplied by Japan with its continually growing steel industry and some
of it will be taken care of by domestic production, particularly in those coun-
tries which plan to construct steelmaking facilities,

Jepan will supply finished products of many types and also steel for
further conversion. The latter category will be principally hot and cold rolled
strip to be galvanized or tinned. Semi-finished steel, such as billets which
are in great demand, will be made by the countries themselves by contimuous
casting units. This is a trend already quite pronounced and a number of -
installations have already been planned or contracted for. The steel for the
most part will be made in electric furnaces before being cast., Billets are in
demand throughout the Far East for small rolling mills and the Japanese do not
find it particularly attractive to sell them, for they are not a profitable
item. As has been stated, Japan must import virtually all of its raw materials
and consequently, irgot costs are high. It is only in terms of the finished
product that cost savings can be affected and steel produced economically.
Billets do not represent enough man hours to come in this profitable category
and, therefore, the Japanese are content to see semi-finished steel provided by

someone else, if they can sell the finished product.
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The possibility of realizing the goals and objectives set by the various
countries in the Far East depends on availability of raw materials, cepital
funds and skilled labor. The steelmaking operations which are contemplated in-
volve both ore smelting operations and electric furnaces. In the first instance
the basic raw materials for steelmaking are required, namely, iron ore; fuel,
usually coke, and s fluaxing agent. In the second instance the "raw material"
is primarily steel =crap, although the product of the direct reduction process:
for iron ore is also used in the electric furnace.

From the point of view of rav materials, the Far East, particularly with
the above mentioned discovery of iron ore in Australia, as well as the supplies
in the Malay States ani neighboring India, is well supplied. The ore is rich
in iron content and the present tendency toward pelletization should meke it an
excellent blast furnace burden. On of the exceptions to this is New Zealand
vhere iron sands with about 57 per cent iron content but also high in titanium
cannot be reduced in the blast furnace.

Coal is not found as plentifully or in as high a quality as ore, however,
there are supplies in Australia vhich can take care of much of the demand in
the Far East. There is even reason to believe that coal will contimue to be
imported from outside of the area in the next decade in order to meet the full
requirenents.,
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Near and Middle East

For purposes of this study the Near and Middle Fast will include the
folloving countries: Bahrain, Ceylon, Egypt, India, Iran, Ireq, Israel, Kuwait,
Lebanon, Pakistan, Saudi Arabia, Syria, Turkey and the remaining countries which
are found in this general geographic area.

In the area of Tndia is by far the dominant steel producer, Turi.~,
produces a limitad amrunt of steel, but has just finished the construction !

a nev mil) which went into operation in the spring of 1965, Fakistan has a
steel mill under construction at the present time, vhile Egypt and Israel praduce
small amount of steel,

Indis

Indie is the largest comntry in the Middle Fast both in territorial sise
and nmber of pecple. Since the end of World War TI amd 19| vhen it attained
independence, great strides have been made in steel production. Before the War
there were two plants in existence in the private sector of the economy with a
combined capacity of less than 1 1/2 million tons, These expanded somewhat in
the immediate post war years and in the late 1950's the Govermment made the
decision to build a steel industry which would be operated in the public sector.
Three plants were constructed, oneby the British at Durgapur, oneby the Russians
at Bhilai and one by the Germans at Rourkela., Each had a rated capacity of
1.1 million ingot tons, By this time the private sector had increased its capa-
city to about 3 million tons so that in the early 1960's the capacity of the
Indian iron and steel industry was approximately 6 million tons. This production
was not actually attained until 1965 when 6.6 million net tons of crude steel

were produced.,
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Total crude steel production in millions of tons for the past few years'

vas:
1956 1.9 1961 .5
1957 1.9 1962 5.6
1958 2.0 1963 6.6
1959 2.7 196k 4.9 (9 mos.)
1960 3.6

Currently there is an expansion program underway at all three of the plants
in the public sector. The 3.3 million ton capacity will be expanded to approxi-
mately 6 million tons. Further, a fourth plant has béen planned in the public
sector which has been the subject of much discussion oﬁr s period of years.

It is intended to have an initial capacity of about 1.5 million tons and
ultimately, in the third phase, of 4 million tons.

The Hindustan Steel Company which is the public compeany, and the Indian
Iron and Steel Company and Tata Tron and Steel company, which are the private
companies, combine to produce a full range of steel products. The product mix
for the five plants is as follows:

Public Sector Product mix:

& Bhilai: b, Durgepurs ce Rourkela:

Rails Heavy structurals Plates

Ties Forging dlooms Hot rolled
sheets/strips

Heavy structurals Ties '
Cold rolled

Rounds Light structurals sheets /strips

Billets for re-rolling Billets for re-rolling Tin plates

Railroad wheels, tyres
and axles .



Product mix for Indian private sector plants:

a. Tisco: b. Tiscn
Rails Rails
Ties Heavy structurals
Heavy structurals Bars
Bars Hot rolled sheets
Hot rolled sheets Cold rclled sheets
Cold rolled sheets Galvanized sheets
Galvanigzed sheets Billets for re-rolling

Skelp and strip
Plates
Railroad wheels and axles

Billets for re-rolling

The new plant which is to be located at Bokaro will be exclusively a flat
products plant and at the present stage of its development it would seem that
the plant will not start operations until late 1967 or 1968, And it has been
estimated that it will not operate profitably until the second stage of 2.5
million tons has been reached.

India's plan to devalop an extensive steel industry to take care of a
large part of 1ts stsel rejuiraments is based on the desire for a high degree
of economic indeperdeice and the need to improve its foreign exchange position.
In addition to =tesl, plans have besn made and are being carried out currently
to develop an industry for the production of heavy industrial equipment.

The basic raw materials for the Production of steel are presently in
abundance throughout the country. The reserves of coking coal have been

estimated at 1.6 billion tons. In the decade of the 1950's, the production
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of coking coai has risen froan approximately ' million tons to more than

million tons a year. Unfortunately, the coal which : now veing mined has

high ash content ranging from 24 pear cent o 30 pe.r cent and th.: it is

necessary to wash the coal €0 that the ash content may b+ redured to approximately
17 per cent. This still leaves a s.mewhat unsatisfwctory situation and will
require blending of thsase coals with others in orde;’ to produce a better blast
furnace burden,

With the relatively limited amount of coking coal, India my well face a
problem in regard to this assential raw material sometime in the next decade,
particularly if the expansion plans to produce 19 million to 20 million tons of
steel by 1972 are realized and, much more so if the level of production by 1977
reaches the present proposed goal of 28 million tons. It will be necessary to
impor‘ coking coal from other parts of the world, but with the trend to large
bulk cargo carriers, the cost of coal imports will be considerably reduced and
this is regarded as prelerable to importing additional steel.

Iron ore reserves in India are quite extensive ranging up to 20 billion tons.
Many of these deposits have a rich iron content wp to 60 per cent, however, much
of it contains a fairly high amcunt of alumina. Further, the Indian ores have
& high percentage of fines and thus will require sintering or pelletizing in
order to get maximum yield.

In regard to limestons; the third basic rew material for the production of
Pig iron, India faces a problem, for the high grade stone, particularly that
located near the steel plants, is limited in quantity and that which is
available in large amounts has a high percentage of silicon, therefore some
means must be found to btenaficlate the limestone in order to insure higher

productivity in the blast furnaces,
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India's A4frL " {ay Wit ras« ma*arials for stealmeking are part of the
probliam in Jevel ping a 11l ¢rale stas’l {ndustry which will meet a large share
of ita domesti: neads, To uperate the Industry su~:exsfiully more skilled techni-
cians must be trali=d ard cte {-frast=ir*ire of the economy must be considerably
improved, Fiurtner. avery a* <« ph wrist ' - made L0 increase productivity in
the steel industry s« *tat tie (paration may be rendered more efficient and
economical,

1t 18 not eurprising that rhe country lacks sufficient personnel to
operate a steel indus‘ry which was expanded so rapidly in the course of a few
years, Tra thortege Y shilled ta-*pi:ziane made it imposzible to operate the
industry at capacity ‘= .til 1363, and one of the prime difficulties in the current
expansion program is the protiem of “raining sufficient engineers and operators
to man the expanded :*aa’ plants. In fact, it was 1963 before the number of
trained personne’ was adesiate ¢ wman the plants., ouUne of the areas in which
training is particuiarly =sq:irel i» that of maintenance,

India has conducsted an extensive program of Sraining young college and
technical scheol graduate: and thase have performed their functions well.
However, more experier.ced persornal is required and these must be chtained from
outside the commtry, Tiemie no surstitute for actiual experience in the steel
mill, and Indla har no* haen -perating an ex“ansive stesl industry long enough
to develop a large sacugh group of men with sufficieat experience.

It will only be poasin’s to increase productivity and thus reduce costs
if modern *echnological develrpments are amployed, and these must be installed
at every level, The infractru-ture of the Indian sconomy, particularly in respect
to transportation must be substantially improved, More rolling stock, particu-

larly that necessary tc handls stesl products, must be provided. Further, the
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developing steel industry will place a great demand on the power supply of the
country, and before the full potentia. f steel operations can be realited, this
demand must te satizfield,

These prcblems are not unusual for a developing zountry with a desire to
expand its basic industry in a briaf period. They have been experienced in
all industrialized countries cver the last century. Howevar, the difficulty is
accentuated by the desire to b1ild bvasic industry as rapidly as possible, and
very often a balance of the factors that would insure smooth industrial Aevelop-
ment cannot be maintained.

In spite cf its growing steei industry, India is still a large importer of
steel. [n 1962, approximately 471,00C tone of flat rolled products, 194,000 tons
of rails and track material and 140,000 tons of bars were imported, These and
other products brought the total to more than 1 million gross tons. Indian
imports have declined somevhat, but in 1963 they were still approximately 900,000
gross tons. The major sources of these imports are Japan, West Germany, the
United States, Great Britain, and U.S.S.R. To h;lp iﬁd;ce these imports India
has developed a sizeable expor: market for its iron ore, much of which goes to
Japan. Exports of ore Lave exceeded 3 million tons for the last four years and
those of coal have been at an annual rats of one million tons during the same
period.

The proposed plant at Bokaro, which is to be devoted to the production of
flat products should be a major factor in filling the demands of the Indian
market. The following projections for 1966, 1971 and 1976 indicate the extent

and diversification of the market and the products which will be in demand.



III- 101

(thousands of metric tons)
Plates, Whls.,

Axles, Forg. Total
Heavy Light Blooms and Finished :
Sections Sections Flats Spscialties  Product Ingots
1966 1913 1858 1399 520 5678 T350
19M 2560 3241 2280 913 87T 11290
1976 3094 4831 310 950 11185 14390

Whethe~ or not this will be satisfied depends upon the ability of the

Indians to solve the aforementioned problems,




Turkey

Turkey is the second largest steel producer in the Middle East.
Its output of steel and related products has been increasing constantly
since 1950, and during 1965 a much more notable advance will be
recorded, as the new steel miil of the coast of the Black Sea goes
into operation. Production figures of iron and steel, coke and iron
ore for selected years indicate the growth already sxperienced.

(thousands of metric tons)

Year Iron Ore Coke Fig Iron Crude Steel
1950 233.6 73.3 113.5 90. 8
1955 874.C 88.7 200. ¢ 188.5
1959 872.9 100.3 23¢.2 214.2
1961 764.5 100.0 235.5 283.0
1962 814.3 84.6 222.0 242.6
1963 827.0 - - 322.0

Source: British Iron and Steel Federation
The steel has been converted into bars and structural sections,
rails and railroad equipment and relatively small tonnages of plate
and sheets. For the Turkey economy during the 195(C's it was quite
normal that bars and structural sections should represent the

major portion of steel used, as is indicated in the foilowing table:
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Finished Steel Products

(Thousands of Metric Tons)

Year Bars and Sections Plate and Sheets Rails and Railroad Equipment
1950 55.7 11.8 10.5
1955 106.1 26.7 8.4
1959 118.2 32.9 6.3
1960 128.8 38.2 6.7
1961 86.1 25, 8 10,1
1962 110.0 25.C 14.0

Source: British Ircn and Steel Federation

The Turkey mill responsible for production to date was the Karabuck
mill. Currently it has three blast furnaces, two with hearth diameters
of approximately 16 feet and one 22 foot furnace. Steelmaking facilities
consist of 6 open hearth furnaces capable of producing heats of 150 metric
tons. The current ingot capacity of this miil is apprcximately 600, 000
metric tons.

Up until the present time, Turkey has relied heavily on imports.
which have averaged over 200,000 tons in the pa st few years. In 1962
total imports were 231,000 tons of which more than 1C0, 000 tons were
flat rolled products. These came principally from Belgium-Luxembourg,
Germany, France and the United States.

The new Turkey mill located about 100 miles east of Istanbul on

the Black Sea coast is a fully integrated plant which has 74 large coke
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ovens, a 28 foot hearth diameter blast furnace, the largest in the Middle
East, two 80 ton oxygen steelmaking converters and hot and cold

rolling mills for flat products. The initial output will be approximately
500, 000 tons of steel to be converted into blooms, scrap, plates, hot
rolled sheets, cold rolled sheet and tinplate. Thic tonnige when added
to the production of the Karabuck mill will give Turkey more than one
miilion tons of crude steel production which should meet a large part

of its steel needs.

The new plant will also offer 100, 000 tons of p_.g iron tor saie. The
plant represents an investment of $250 million and will function on
domestic raw materials which are more than adequate in quantity and
quality.

Egypt

After India and Turkey the next largest producer in the Middle East
is Egypt, although actually situated on the African coast, it s generally
considered as part of the Middle East. For 1961 through 1963 crude
production is listed at 165, 000 tons each year.

The facilities for iron and steel production in Egypt consist cf two
small blast furnaces with a tot al capacity of 260,000 net tons, three
Bessemer converts and seven electric arc furnaces. The steel is rolled
into structural sections, plates, bars and sheets.

Egypt has plans for expansion which will increase its capacity in the
future to 1 1/2 million tons. This is to be done by adding additional
blast furnace capacity and oxygen steelmaking capacity.

The steel industry has been given priority in the second Five Year Plan,
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and, in addition to the aforementioned expansion, a second mill is planned which
will use energy from the Aswan Dam. Domestic iron ore and coal will be used
for both mills. Much of the investment required to expand the existing mill will
come from a loan of 360 million roubles to be granted by the U.S.S.R. Of this
amount 145 million has been earmarked for steel expansion.

In 1962, total imports to Egypt were approximately 260,000 tons. This
tonnage was spread over many products including ingots and gemi-finished steel,
pipe, wire rods, 75,000 tons of light and heavy structural sections and 27, 000
tons of flat rolled products. The prircipal supplier of these imports were
Germany, Poland, Hungary, France and Japan.

Israel
Israel is another country in the Middle East with a small product of steel. In

1963 the output amounted to 100,000 tons which was also the same for 1962. This
came principally from one steel company which has two electric pig iron furnaces
and two small basic open hearth furnaces of 45 ton capacity.

The finished products consist principally of concrete reinforcing bars which
are rolled in a merchant mill,

Imports of steel products in 1962 were approximately 250, 000 tons, 100, 000
tons of which were flat products and 35,000 tons of structural shapes. The
principal suppliers of these tonnages were West Germany, France, Belgium,
United Kingdom and the United States.

Pakistan
There is virtually no crude steel production in Pakistan and, conse-

quently, the more than 100 small rolling mills must depend on imports
for their steel. These mills use principally billets which are rolled into

light structural sections, concrete reinforcing bars, wire rods and bale
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ties. In 1963 Pakistan imported 508,000 tons of which 379, 000 came
from the United States and about half of this was in the form of semi-
finished steel, principally billets# There were 90,000 tons of sheets and
43,000 tons of rails in addition to the semi-finished steel. Other major
sources of steel for Pakistan were Austria, Japan and the Urited Kingdom.

In 1960 a study was undertaken to determirne the f2asibility of erecting
a steel plant in West Pakistan. This study was supplemented »y another
one which was made in 1963 and submitted to the Government in 1964,
They recommended fav:rable action and in March of 19¢5 an aanouncement
was made that Pakistar would conetruct its first large tcnnage steel plant.
with an annual melting capacity of 575, 000 net tons. This project was to
cost about $200 million. Case Study #2 presented above deals with this

in some detail, thus there is no need to repeat here except to add that

the projected company is to be known as the National Steel of Pakistan, Ltd.
and a management and construction contract has been made with the

National Steel Corporation of the United States.

Total imports of steel mill products to the remaining countries in the
area were approximately 1,200,000 metric tons. The principal sources
of these imports were:

a. Belgium-Luxembourg which exported 437,CC0 tons
of stecl products into this area of which 344, 000 tons

were in heavy and light structurals,

* In 1964 Pakistan imported 835,836 tons of steel mill products from the
United States. Of these 419,163 tons were semi-finirhed steel,
principally billets.
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b. Germany which exported 271, 300 tons into this area
of which 4,000 were in ingots and semi-finished
steel, 104,000 tons in structurals, 47,000 in flat
rolled products and €0, 000 tons in pipe and tube.

c. France which exported 230,000 tons of steel mill
products into the area of which 122, 300 were
structurals, 44, 000 in flat rolled and 29,000 in
pipe and tube.

d. The United Kingdom which exported 133,600 metric
tons of steel into the area of which 38,200 tons were
in pipe and tube and 24, 700 in structurals.

The major steel mill products imported into this area were structurals,
flat rolled products and pipe and tubes. Imports by individual countries
indicate the distribution of these steel products:

Bahrain: Steel mill product imports by Bahrain

in 1962 were slight, totalling only 20, 000 tons.

Of this total, about 4. (00 tons were in structurals,
4, 000 in tube and pipe and about 9, 000 in flat
rolled products.

Iran: In aggregate terms, lran imported in excess
of 310,000 metric tons of steel mill products in
1962 which comprised a sizeable portion of total

area imports. In terms of products, the major
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steel mill products imported by Iran were 134, 000
tons of structurals, over 50, 000 tons of pipe and
tube, as well as approximately 65, 000 tons of flat
rolled preducts.
Iraq: Total imports of steel mill products by Iraq
in 1962 were in excess of 215, 000 metric tons. The
major products which iraq imported were as follows:
In excess of 117.000 tcns of structural shapes, 1.ght
and heavy, approx'matelv 28, 000 tons of flat rolled

)
products and over 27,000 tons of pipe and tube.
Kuwait: This countrv imported about 108,000 metric
tons of stee! products in 1962. Of these, 56, 00C tons
were in light and heavy structurals and 34, 000 tons in
steel tube and f.ttings,
Lebanon: Export of steel praducts to Lebanon by the
steel produc:ng countrias of the world totaled aho.t
130,000 metric tons ir 19¢2. The major producté
which made up the *-ts! were about 85,000 tons of
structurals and 18, COC tons of flat rolled products

Saudi Arabia: Sa.d. Arab.a importedin excees of

86,000 me tric tons of steel products in 1962. Ot
this total, approximately 44, 600 tons were in sight
and heavy shapes and 33, 000 tons in steel pipe and

fittings.
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Syria: The mports of :t<el mill products by
Syria in 1962 were in excess of 120, 000 metric
tons of steel. Here aga.n the major products are
light and heavy sect.:n: w.th over 75,000 tons and

flat rolied products :n excess of 28,000 metric tone.

Imports by other countries in th.s area which include Cypress, Jordan
Muscat, Qatar, Yeman ard Oden t:*al .n excess of 140,000 metr c tone.
In general, the product m:x fourd 1n the preceding countries can al:>
be extended to cover the=se countr.<s as well.

It can be seen frum the nature and extent of steel imports to the Near
and Middle East that th.s ares ab- . r%s a aubstant:al amount ¢t world
steel exporte. The demaird for :-eel .¢ constantly increasing. thus the
area will continue to ‘mp- rt ste- . 'n .arge quantities 1r several years to
come. However, expansicn p.in<, psrt.cularly those of Ind 3, Pak:stan,
Turkey and Egypt will cut stee! _mports to a considerable degree, but
will by no means elim'ns‘e hem. These plans are amb... 0.2 and may
not be realized fully, but th-re w.. . be a partial realizat:on ci them 'n
the next five years, The exter: 2 th:v w... depend on the amour:t of
capital obtained and the .mber . { *razned personnel availab’e. The<e
two factors are essential ard w. > be of paramount importanc- .n sclving

other problems.
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Africa

Ot the many countries which make up the continent of Africa, only
the Repubiic of South Afr.ca can be considered a major steel producing
nation. However., many of the African countries are significant
producers of iron ore and manganese ore. Thus, on balance, the
continent a¢ 4 un.t mu=<t be recognized as a net importer of steel and a
net exporter of ircn ore and manganese ore,

The Repubiic of South Africa ‘s in many wayin an enviable position
with respec! to ‘ron and steel product:on and trade. Iron ore and
manganese ore product:on have grown steadily in South Africa since
1950, as have exportc of these has.c materials. Iron ore production
has increased from abour 1.170 m.'".on gross tons in 1950 to over 2
mill.on tone in 1956 and by 1963 wis in excess of 4.3 mill-on gross tons,
Further. eince 1956 the coun'rv = exports of iron ore have increased
even more rap:dly than product.on, rising from 77,000 tons in 1956
to over 600,000 tons :r 1962, !n terme< of manganese ore, the Republic
of South Africa i~ one of the world s 2 rgest producers as indicated by
the 1.4 millicn gross tons of production in 1962, Exports of this
mater_al have fluctuated be*we:n 40(, 000 and 900, 0CO tons in recent
years, cften depend.ng on the re':t.on of home consumption to production.

The Repuhl.c of Sow.th Africa has also steadily increased domestic

coal product.cn g.nce 1950 as wel’ as maintaining a significant level of

coal exports. Thus, the country has abundant and rich basic steelmaking
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It is estimated *hat the mariket in Columbia will increase from a level
of ! 000 metrir ‘ons in 'Y to an average of 400,000 metric tons in 1970.
Purther expansion i planned by that time so that the steel facilities will be
able to keep pace with demand.

Over the per.od Mexicc increased its crude steel output by 542,000
metric tons so tha* productdon in 1963 totaled sightly more than 2 mi’lion
asteic toms. Despite tlis {ncrease, the share of total output accounted for
by Mexico declined from 31 per cen* to 29 per cent.

There are a number of companies that plan further additions in the future.
Ome of these is Fundadora Steel Company which at present has a capaciily for a
1ittle less than 500,00 metric tons. Its plans call for a third blast furnace
which vill be rated at 400,000 to 500,000 metric tons per year, two additional
open hearth furna:es wit: a capacity of 250,000 tons per year, a tandem cold
aill, all of which will cost $40,000,000. This is under éontruction now, and
with the addition of $10,C00,000 more several years hence, the compuny will
reise its ingot capacity to 1,000,000 tons per year.

Another steel producer in Latin America, Venezuela, has had a remarkable
growth in production since 1960 when output was L7,00C metric tons. In 1963
it stoed at 250,000 metric tons. The rapid expansion in steel output was due
to the comstruction of a fully integrated plant, The Orinoco Steel Company,
which is located on the Orinoco River close to the iron ore deposits. The
mill has ten electric smelting furnaces for iron reduction and four open hearths
with & rated capacity of 700,000 metric tons. This capacity has not been
realiszed due to the fact that there is not an adequate supply of electric power
to emable the smelting furnaces to produce enough iron rc;r consumption in the
open hearth. The plant produces seamless pipe, structural steel and bars.
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There 18 an sbundance of rich ore in Yenesuela and oace suffi~ient power i@
available, steel production should increese to twice the 1968 figure,

Through the period under consideration, Peru has contrivated abuut |
per cent of the total latin Amorican steel output. Ite production imcreased
from 59,000 metric tons in 1960 to 76,000 metric tons ia 196%. The plaat for
the country is located at Chimbote. Its facilities consist of two low shaft
electric reduction furnaces for smelting iron and two electric erc furaaces,
each wvith & 25 ton capacity. The company has recently campleted two 28 tom
oxygen converters and has plans for a L strand comtinuous dbiilet casting
machine, as well as a 550 ton bHlast furnace.

The smallest steel producer in latin America is Uruguay which witnessed
& downturn in production from 1960 to 1963 from 10,000 metric toms %< T,000

metric tons.

Chile expanded its production of crude steel from 450, 000 metric tons
in 1960 to 528, 000 metric tons in 1962 and dropped off slightly in 1963
with production of 521,000 metric tons. Thus its share of the market fell
from 10 percent to 8 percent over the period under consideration.

Chile increased its iron ore production to 8 million tons during
1963, which was approximately 16 percent higher than the previous
year. Of this 8 million ton, 7 million tons were exported, which repre-

sented an increase of 17 percent over 1962.
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raw materiiis, a lact which explains in part the rapidly increasing
position of the nat'on 1n the world steel market, In order 17 appreciate
fully the ris.ng 1mportance of South Africa as a steelmaking country,

production figures for selected years are given below:

Year Production in Millions of Net Tons
1950 .9
1954 1.5
1956 1.8
1958 2.0
19%9 2.1
1960 2.4
1961 2.7
1962 3.1
1963 3.3

Source: American Iron and Steel Institute
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Ghins ind Gu nea  Be'ween the two countries about 50 000 tons of
African mpor's are accounted for Aside 1rym 1) 000 tons of sections
«smported by Ghana from Belgium Luxembourg, the product mix is
diveres f.ed in'o amall amounts of several products.

Liber.a Steel m.ll produc' importe by Liberia in 1962 totalled
about 70 Q(:(» grosa tens of which the vast majority were from the
United States and Belgium Luxembourg. About one half the total was
contered in raile and associated railroad products.

Libya  Libya, which in 1962 was the leading African importer of
steel products, accounted for nearly 192,000 gross tons of imports.
Of this total, about 160,900 tons were made up of tube, pipe and
fittings, most of which were produced in Germany, Italy and the
Netherlands.

Malagasy Republ:c: This country imported about 31, 000 tons of
finished products .n 1962, most of which was produced in France.
Other than 13, 000 ton« of light and heavy sections, the product mix
of this courtry s imp-ris were well diversifred,

Morocco: Moracco, one of the leading African importers of steel
products. acccunted {or approximately I35, 000 groes tons of importa
in 1962. Close to 106,000 tone of this total was imported from France
the large part of which was in flat rolled products, tinplate and heavy

and light sections.

L -
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Mozamb g.e  Teta! mport- nt - th,s pa* n 'n 19€2 were approx-
-mate v 47 (L0 gross fn- Ahiit one ha't of the total was 'n heavy
and Lgh' «*ee!l cect m+ pr nc paliv produced hy the Republic of South
Africa. Abc 15 percent ot mpor - were 11 rar]l and associated steel
mill products,

Sudan Sudan imported 92. 200 groes tone of stee! products 1n 1962
and thus was one of *he 1arger stee! produc! mporters in that year.

More than half of this amoun® was produced n the Un ted Kingdom and
Belgium-Luxembourg., The overa!! product mix of imports was well
divers:fied except for some concen*ra‘ion 1n structura! sections.

Togc: Approximate'y 53,000 tons of steel :mpor*s were absorbed
by steel concumers inthis nation in 1962. The source of virtually
all these imports wa¢ France and other than 24. 000 *ons of sections
the product m.x was< we . diver- 1ned.

Other African ratione accounted for an add.* onal 300, 000 tons of
imports on wh ch d+*i led 'nf. rmat 5n is no* readily ava:lable, However,
it s evident tha* Afr'ca a=  whv'e and in par=cular « me of its individual
nations reprcsen® rap d.v growing stee. con¢ :ming centerr. Further,
since the Rep blic of So.th Afr.ciis the only 'a rge steel producing
nation, the other African nat 'ne wi'! cont. nue to depend upon Europe

and the stcel produc:ng nations of the world i r the:r steel needs.

Even if domeetic product.on in these countries beg.ns to move ahead,

there will stil! be dependence for semi-finished products as well as
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some categor.es of {.nixhed products for, on the whole, steel
demand 1n these ccun'ries 1s not yet sufficient to warrant large
scale and d.vers.f.ed operat. ons.

In many ways the possibility of establishing or expanding a ba’,sic
steel indus‘ry i1n any of the African countries where demand and
markets are suffic’ent to warrant it, would involve problems
common to most develop.ng economies. Irongre is readily available
but coal supplies are limited and then there are the more acute
problems asgﬂgfia}ed with optaining capital, developing power and
transportation and training a skilled production and technical labor
force.

The United Nations estimated in 1959 that steel consumption in
Africa, exclusive of the Republic of South Africa, would be approxi-
mately 4 mill.on gross tons by 1972-1975. If this expectation is

T ——
real.zed, it will require a large tonnage of imports for the present
plans concerning future production in these countries will not
provide an adequate supply »f steel to meet the.r demand. For
most African countries it would seem that the approach to building
a steel induetry should take the course from a non-integrated mill
importing sem. -finicshed steel to a semi-integrated mill which

could melt scrap. For the present, because of the problems

discussed above, this would seem to be a practically attainable goal.
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CONCLUSION

There has been a pronounced trend among the developing countries
that have attained political independence since the war to establish
themselves with a degree of economic independence. Virtually all of
these nations were in a colonial status before th ir independence and,
consequently, had no problem with foreign exchange since this was taken
care of by the mother country. Having attained independence, this has
become a problem for most of them because they are basically agricul-
tural economies or suppliers of raw materials. One of the first steps
in the drive to develop economic self-suficien'cy has been the estab-

.t et
£ ;"

lishment of some type of steel industry, a bei‘c!,‘a very limited one.

Thus we find that since the end of World War II, when there were 32
S

countries producing steel, this number has grown to 71 by 1965.
’ man—

Most developing economies require construction materials and thus
we find that a number of small bar mills have been constructed for the
purpose of rolling concrete re-inforcing bar. Such was the case in the
Philippines, Singapore and Puerto Rico. . Very often these mills were

gecond hand mills and thus purchased for relatively small amrounts of

capital. In addition, the recent developments in direct rednction and

contimious casting have given further impetus to the establishment and

e p——

grovth cf amall steel plants. It has been estimated that a new nill
consisting of an electric furnace, a continuous casting machine and a

small bar mill can be purchased for $5 million to 6 million. If the

electric furnace and bar mill are second hand units, the entire cost of

the plant can be reduced to something less than $2 million and in one
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notable case even less than $1 million. However, such an investment, al-
though it does establish a steelmaking operation and in so doing limits
the dependence of the country in questior. on the outside world, to a small
degree, usually provides one product or a% the most, ".\wo or three, namely,
reinforcing bars and small s*“ructiral shapes. As a result the couniry 1is
still dependent on cu%side sour:es for other steel produ:%s such as sheets,
rails, heavy structurals, pipe and tlr plate.

The protlem wkizk confrontc “ne developing :ountries 1s the choice
between importing steel and the establishmen’ of a domesti~: industry.
Traditional economices would in mcst instarnces favor imports for quite
often steel can be imported more cheaply than i%i zan be manufactured. [

This has been particularly true in “he past few years with a build-
up of steel capacity among the industrial nations of the world. Exports
have increased tremendously and this has put pressure on the price of
steel so that 1t is now possidble to purchase stesl on the world market

at a lover price than it sells for domestically within the industrialized

countries.
In most instances where a new steel industry is established it is

accompanied by a protective tariff and thus the consumers must pay &

higher price for the product than they would if it were imported. This

is a much agitated question at the present time in several countries

that are planning to install steel capacity. In one Instance the domestic

price from the nev plant will be $100 per ton vhile the same steel product

—

can be imported currently at $78 per ton.
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The principal of comparative advantage in international trade would
dictate that steel be imported. However, the problem of foreign exchange
comes up to plague the developing countries and they feel it is better to
pay more for a product in their cwn currer.:y *han less “s5r i% in the cur-

.

rency of another nation l.e. dollars or pounds, if the froreign currency

; is relatively scarce. Thus a new dimension has teen added. Further,

2 the desire to use one's own raw materials to make finished s*“eel products
rather than exporting these materials and then tuying hack the s%eel prod-
,ucts has a strong appeal. Finally the hope that in the f.ture the country /

can become an exporter of steel and thus generate more foreign exchange

6 has been almost 1rr“e‘;isf;ble. . b
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In terme of steel shipment, the major product groups produced in

South Africa in recent years have been the following:

Shipments
(thousands of metric tons)

Product 1960 1961 _1962
Blooms and Billets i15.2 719.9 93.5
Bars and Kods 2917. 7 317.0 348.2
Angles, Channels, etc. 163.9 168. 7 199. 4
Hoop and Strip 63.3 70. 8 103.2
Plates 227. 8 281.0 354.8
Sheet - uncoated 179.8 183.8 240. 1
Sheet - galvanized 156.3 121.3 154.1
Heavy Rails 92.6 128. 7 115.3

Source: British Iron and Steel Federation
Aside from the above mentioned products produced by the Republic of
South Africa, the country also produces lesser amounts of wire rod,
tinplate, blackplate and most other standard steel products. Yet, in
spite of the noteworthy domestic production, both in terms of quantity
and product mix, South Africa still imports sizeable amounts of steel,
However, in recent years,these imports have declined significantly .
as indicated by the fact that total imports in 1958 were near 350, 000

tons and in 1964, they dropped to approximm tely 125, 000 tons. In

s Sesi—————
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rome prodiucts such as rails where domestic production has increased
<harply. 'mports have dimin'=hed to almost nothing.

While .mports to the Republic of South Africa have declined significantly
In recent yeare, expor's from that country have increased significantly. In
1958 total exports were about 69,000 gross tons, by 1960 they rose to
150.000 and in 1962 they had further increased to over 330,000 gross tons.
Of th:s total for 19€2, about 120,000 tons found a market in other African
countrie s and 134,077 toneweremarketed in Western Europe.

The Repub. ¢  of South Africa with its growing production will become
more of a force in providing for the steel needs of the African continent,
as well as caring for its own increasing requirements. Further, it is self-
contained .n regard t- raw materials. The announced plans for expansion
will bring 1ts crude steel product:on capacity to approximately 4 million
tone by the end of 1965. The facilities to be installed include two new
blaet turnaces, an electric steel melting furnace, a continuous casting
machine, a hot strip and cold etrip mill and a structural mill.

The Federat. on of Rhyde« 2 and Nyasaland had a production in 1961,
1962 and 19€3 of 97, 00" ingct tons. It also produced a significant tonnage
of iron ore. 'n 1962 and 19€3 ocutput was 609,000 tons and 591, 000 tons,
respectively. As is the case with a number of developing countries,
Rhodeeia and Nyasaland impor*ed a wide range of steel products. The
figure has been in excess of 100,000 metric tons per year for the iast
several vears and consists predominantly of flat rolled products, rail

and pipe.

T ———————



Algeria

Algeria presently produces a limited tonnage of hars and rode
However. plans hav » been formulated and work has heen started on
a considerable expansion of the domestic ateel industry  They call
for an integrated plant «apable of producing %00, 000 tons of ingote
which will consist of a blast furnace using Algerian ore, as little
coke as possible and injection of otl or gas at the tuyeres

The initial plans calle for the export of ingots and semi - finished
products in large amounts, possibly up to 300,000 tons. There ie
a substantial steel market in Algeria and it is hoped that in a relatively
short time rolling mills will be constructed to produce 3.0, 000 ions of
finished product for the domestic market.

The plant was started with French capital and all the fundamenual steps
of site preparation, foundations, etc., have been completed. Additional
financing has been obtained from the RAussians and it is hoped that the
blast furnace may be in operation by mid 1966. The schedule calls for
the operation of steel producing unite and some rolling mills by the end

of 1967.

Unlike many of the developing countries which have installed rolling

mills first in order to produce finished products as quickly as possible,
Algeria has begun with the production of basic iron and steel. Thus the
export of semi-finished products becomes a necessity if any revenus is

to be obtained from the plant at an early date.
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A number of the other African countries are at present significant
factore a0 supp. em ol r o n fe for the industrialised countries,
Their importanc e will grow 1n the nent few years in view of the fact
tha' subhs®in® " reeitie s have been recently discovered within their
borders. In 19¢ 3 'he (ont.nent of Africa produced in excess of
IS m Uion gross tane of re,. With the exception of the Republic of
South Africa whic h used most of ite 4. ) million tone for ite domestic
industry. the re was enp t'cd. A summary of ore production by
the African nat. ne inrocen’ yvears indicates the growing importance
of that continent as & rupplier of high grade iron ore.

(thousande of groes tons)

Algeria T%?i% i.% % ;. 3

Angola 787 142 799 o4
Republic of Gu:neas 689 8 533 764
Liberia 1, 54) 3,95 3,300 3,00}
Mauritania 1, 500 %4 298 “ee

Morocco 1.004 1.8 1,439 1,9
Rhodesia and Nyaearland 1 00 1 7 1%
Sierra Leone 1,2 1,983 1,660 1,847
Sudan N 20 cee |
Tunieta 767 749 8 1,017
Republ.c «f South Atrwas 4, 321 4,363 3,09 1,023
Total 15,246 16, 749 15,872 14,99

Source: American lron and Steel Institute




- iie

In genera  Atricanaron §re 1+ of high quality with an average iron
conten’ no less  than 52 percent and w'th much of the ore ranging
between 60 and ¢S percent,

1964 wae a year of considerable increase in African iron ore
exporte. L.bher i produced approxirme tely 8 million tons in one ore
development alone Another was respons.ble for 2 million tons of
production. Thus the tutal for the country when all four producing
un.te are cons:der was 1n excess of 10 mallion tons. Future plans
for these deposits indicate that by 1970 production for the country
w..l be in excess of 1% million tons. This will include several million
tons of pelletized ore.

The ore reserves of Mauritan.a have been developed within the
last few years by a combunation of Europen steel companies. In
19¢3 production was 1. 3 mill.on tons and in 1964 was in excess of
4 mill.on tons,

W:thout doubt the most spectacular development in African iron
ore 1¢ in Gahon where reserves of 1, 250, 000, 000 tons of high grade
iron ore, b4 percent iron, have been discovered. This vast supply
of ore couid wel' he augmented by further discoveries in the next
few years and thus this country will lm ve a prime place as an ore
supp'ier for the world. Gabon also has abundant supplies of rich manganese

ore which ranges up to 52 percent.
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At present African ore 1s shipped to Europe. North America
and to some ¢xtent, Japan. It would seem tha! its primary market
at least in the next decade will be Europe. However, a substantial
tonnage is being used in the United States at the present time and
this could well increase. In 1963 the Un:ted States imported approx-
imately 1. 5 million tons of ore from Liberia and this increased in
1964 to more than 3.5 million tons.

While it is necessary to recognize the increasing importance of
Africa as a source of raw materials and the Republic of South Africa
as a major steel producing nation, the continent will continue to be
a sizeable importer of finished steel products for a number of years
to come. In 1962 African steel imports were about 1,800, 000 grose
tons. In terms of individual countries of origin, the following

constituted the major sources of supply:

Belgium-Luxembourg 246,000 gross tons
Ge rmany 140, 000 gross tons
France 615,000 gross tons
Italy 77,000 gross tons
Japan 114,000 gross tons

Republic of South Africa 120,000 gross tons
United Kingdom 253,000 gross tons

United States of America 71,800 gross tons
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In terms of product mix, there ware four major products which were
imported into the African countries  These were rails and rail products
which accounted for over 380, 000 tona, fiat rolled products including
tinplate which were more than 440000 tons, pipe. tube and fittings
which were approximately 290,000 tons, and light and heavy se.ions
which represented close to 325,000 tonn of imports. Thus the great
part of Africa's imports of finished steel products 18 concentrated 1n
the more or less basic steel products which are so essential tc
economic development.

In order to present a more detailed picture of the steel imports
in Africa, an analysis of individual countries and their imports
follows:

Algeria: In 1962, Algeria imported about 145,000 gross tonas of
finished steel products. Of this total, 142,000 tons were from France,
in the following major product mix: 35,000 tons of light and heavy sections,
57,000 tons of pipe, tube and fittings and about 23, 360 tons of flat rolled
products, which include tinph te. Other imports include lesser amounts
of rails, rail products, wire and wire rods and some semi-finished
products.

Angola: Total imports by Angola were about 31,000 gross tons of
steel products, nprgad out over several products with little concentra-
tion in any one.

British East Africa: British East Africa imported a total of 123, 300

tons of finished steel products in 1902 which represents a sizeable part
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of total Afr can mparts. Much of thie tal = cncentrated in flat

rolled products, sect ons and ra iroad products and rals

Eemu! African Castome Union Total steel imports by the nation

in 1962 were ahcut 30,000 grose tone  The great part of it. 27,000

tons, was imported (rom France and contisted pr-marily of 11, 000
tons of sections. 8,400 tons of flat rolied products and 4, 000 tone of
rails and rail products,

Congo (Leopoldv.ile): The Congo imported 50, 900 tons of steel

products in 1962, about 20, 000 tons were in flat rolled products and
in excess of 12,000 tons in Light and heavy sections.

Ethiopia: Steel imports by Ethiopia totalled 18, 400 tons of which
the major component was 8, 000 tons of sheet steel brought in from
Japan.

Federation of Nigeria: The Federation of Nigeria imported nearly

130,000 gross tons of steel products in 1962, and rhus rates as one of
the larger import'ng nations .n Africa. Of this total, close to 50, 000
tons were in flat rolled products, including 28, 000 tons of sheet from
Japan. Other major product imports were 34, 000 tons of rails and
rail equipment.

Federation of Rhodesia and Nyasaland: This country imported

slightly more than 100,000 gross tons of steel products in 1962, Of
this total, about 80 percent was imported from the Republic of

South Africa. In terms of products, 37, 300 tons were in rail products,

Y

s,

35,000 in flat tolled and 14, 000 in heavy and light sections.
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