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PRESENT STATUS AND FUTURE PROSPECTS OF THE
IRON AND STEEL INDUSTRY IN THE LATIN AMERICAN COUNTRIESl/

by

Re Suarez
ECLA

SUMMARY

The p.iper devsriber the orowlh in apparent consumpiion oi roiled steel products
in the "atin Amccican cowitrion daring the period 1955=1964, estimites the posusitvlis

demand for tuers crodiaci. in 170y 1975 and 1980, and outliner iho plans of stoee]

enterprice: for oxnansion. The document indicates thal over ilic Lon years re . iowi.

the ctecl sroduciion frowsn rate averaged 12,7 per ceni antiailyy and 1t menbiong

some of the char »~i that have taken placc in the strusiure of ine ‘ndustry. It

eonialrs an analyo e off inctalled capacily 1n integrated pluni. . of prouspect:: lor
more effective wwilization throwsh the intensified appiicntion of wwivanced techinicue:,

With rerocel Lo raw mater.alry mention io made of Lhe aiwniws .o of nigh~grade iron

ores in the re-ion, and 2f Lhe tact that the same does nol ap; L. o coking coal, whichn

most interraition v lante are obligred Lo import for mixing wiln o.u1lly mined coal,

Tre docament alao deals wiil intra-regionz! trade in roiled vizely and concludes

rith cGme inlformavion on the caniial atructure of interraied iros and steel enter—

prises and the . ourceg ot Lheip prinecipal foreigr creditu.

* Thin s o cuwmary of a paper issued under the same title aro ID/WG.14/K2.
!,’ The views und opinions expressed in this paper are those of the author and do

not necessarily retlect the views f the secretariat of UNIDU. The document i
bresented o submitied by the author, without re-editins.
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I. APPARENT CONSUMPTION OF ROLLED STEEL PRODUCTS

1. Pagt gonsumption

In Latin Amerioa as a whole the apparent consumption of rolled steel products,

expressed in terms of the ingot equivalent1 rose from 6.8 million tonnes in 1955

to 12.2 million tonnes in 1965 (80 per cent over a ten-year period), showing a

cumulative annual growth rate of 6.1 per cent. Growth was fairly uniformly main-

tained throughout the period as the rate was 6.1 per cent between 1955 and 1960
and 6.3 per cent between 1960 and 1965 (see Table 1),

The increase in apparent consumption was substa.ntially. assisted by the
expansion in the production of rollings, which occurred at a rate of 9.5 per cent
a year during the ten-year period. The sa.mé is not true of imports, which re-
mained practically stationary between 1955 and 1965 owing to the shortage of

foreign exchange affecting practically all the Latin American countries. Exports

were irregular and of little significance. Thus, in 1955, the local production
component in apparent steel consumption was 49 per cent, with 51 per cent
accounted for by net imports, while in 1965 the proportion was 74 per cent

domestic production and 26 per cent net imports.,

From the analysis by countries (see Table 1 and figure 1), it will be seen
that there were considerable fluctuations in most of them throughout the period
considered.

_1/ Following the practice usually adopted to avoid duplication in production
statistics, the figures for rolled products are converted to the equivalent
in ingot steel. 1In this paper conversion of tonnes of rolled products to
ingot steel equivalent is based on a single coefficient of 1,33. Shrinkage
varies according to the particular rolling, but this coefficient represents
a sufficiently close approximation for the purposes of this paper.
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In Argentina, during the five~year period 1955-1960, apparent consumption of
rolled steel products grew at a mean annual rate of barely 1.7 per cent, which
rose to 7.8 per oent in 1960-1965. The slow increase characteristic of the first |
five~year period persisted until 1963, principally owing to an almost total de- é
pendence on imports, which were severely limited in those years through shortage
of foreign exchaﬁge, In 1963, the entry into operation of the integrated iron
and steel plant at San Nicolds began to have an impact; it brought about a sub-
stantial increase in domestic steel producfion, with a corresponding rise in
consumption, as imports remained at the same level as during the previous quin-

quennium,

Brazilian experience was the opposite, The rise in consumption was steady
and sustained between 1955 and 1963, when there was a sharp decline that lasted
until 1965 and was due to the contraction in the industrial sector which reached
its climax precisely in that year. Consequently the growth rate for the two

quinquennia was 11 per cent for the first (1955-1960) and only 1.2 per cent for

the second. The situation is tending to change as a result of government deve-

lopment plans, mainly for civil and naval construction work.

Apparent consumption of rolled steel products in Colombia fluctuated widely
.during the ten year period 1955~1965. The main reason would appear to be the
sensitivity of the Colombian economy to changes in its external sector; coffee
accounts for approximately 80 per cent of all exports, so that any variation in
world coffee prices affects the level of general economic activity and parti-

cularly manufacturing, with immediate repercussions on steel consumption, half

of which, more or less, is met from imports.

Industrial production declined in Chile during the period between 1955 and
1960, following the drop in the population's purchasing power, which was in its
turn the consequence of the substantial reduction, in real terms, of wage rates,
and of a sharp contraotion in private construction. All this weighed heavily on
apparent consumption of rolled steel producfs, Ahich remained relatively stea&y
during the psrdod, showing a small decline of 0.2 per cent. Recovery began in
1961 and the demand for rolled steel grew rapidly, taking up almost the whole
of the domestic production as well as increased imports. The mean growth réte

in apparent oonsumption for the period 1960-1965 climbed to 13.3 per cent.
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Apparent oonaumption of steel in Mexioo grew at a oumulative annual rate of
10.2 per oent during the period of 1955=1965. An important faotor in this growth
was the greater demand for manufaotured produots resulting from the general

expansion in industrial aotivity throughout the ten-year period,

In Peru the construction sector and manufaoturing industry grew at a faster
rate after 1960 and oonsumption of rolled steel products consequently reoorded a
oumudative annual growth rate of 12.9 per cent for the period 1960=-1965.

From 1950 until 1957 the Venezuelan economy was expanding more rapidly than
that of any other Latin American oountry. Petroleum exports and investment in
that sector were the principal dynamic faotors in the expansion of the economy.
In 1957, however, the terms of foreign trade deteriorated congsiderably, owing to
the fall in the prices of petroleum products and the increase in the unit values
of imports. This situation naturally affected the consumption of rolled steel
‘products as these were almost entirely met from imports. After 1961 the
Venezuelan economy began to react favourably and bringing the entry into oper=-
ation of the Orinoco integrated plant encouraged consumption, which grew at the
rate of 9.9 per cent a year during the quinquennium 1960-1965,

Although apparent consumption of rolled steel products grew signifioantly in
Latin America during the ten year period 1955-1965, steel consumption per capita
remained low. For the whole region, 1965 consumption per capita was about 51 kg
in ingot equivalent. There were, however, wide individual variations, ranging

from 9 kg per capita in Paraguay to 124 kg in Argentina (see Table 1).

The oonsumption of rolled steel by products is indicated in Table 2. The
table shows the increase in the consumption of sheet and plate, whose share in
the total oonsumption of rolled steel rose from 30 per cent in 1955 to 33 per cent
in 1960 and 36 per cent in 1965, The rise in consumption of sheet and plate was
partioularly marked in such countriés as Argentina, Brazil, Chile and Mexico,
which contain most of the conversion industries producing durable consumer goods,

as well as oapital goods industries engaged in naval shipbuilding, vehiole-body

' manufaoture, and the like, whioh are heavy oonsumers of such products.,
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Table 2 also shows that the ‘share of tinplate in the consumption of rolled

' produots‘ has not varied. This is partly the consequence of the high price of tin-
plate on the Latin American market, especially in the oountries where it is pro-
duced.  Consumers seek ways of replacing tinplate by chea.j)er packings for all
_products where substitution is possible, or to economize by using a thinner guage

strip, larger containeré, etc,

Table 2 shows that, in the oase of products cther than flats, bars and light
profiles account for the greatest share of overall oonsumption, as a result of

activity in the construction industry.

Rails and heavy rolled profiles are deolining because rails in general are
not being replaced on a very wide scale in the countries of the region, and also
because little is\beinc dm?e in the way of constructicn of new railways or |
extension of existing lines. ' ' |

2. Demand projections

In so far as wide fluctuations in the consumption of rolled steel produots
are apt to coour in ooun'tries in the process of development (see, again, Table 1),
it follows that the estimation of future demand must be a difficult task,
espeoia.ﬂy in the present case, in which a ;ong—term forecast extending to 1980
is required. ECLA, after trying various methods of estimating future demand,
finally opted for a double-logarithmic correlation between apparent consumption
of rolled steel products and the gross domestic product, since it found that this
method yielded more consistent results in almost all the oountries of the region.

The values oaloulated are shown in Table 3} and cover 94 per cent of the
“total population of the countries specified in Table 1, in which apparent con-

sumption is shown.

As the only possible souroes of the additional supplies of rolled products
needed tc meet the projected demand will be imports or looal production, local
production will have tc inorease in pace with the demand for rolled productis,
since it is unlikely that the shortage of foreign exchange affecting most of the
countries of thd region will be remedied in the next few years.
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Such an increase in production could be achieved by 1975, if there are no
setbacks in.the development plans of the iron and steel undertakings in the
various countries. These plans are reasonably practicable, most of them being
based on an increase in production arising out of technological improvements in
the ore and steel reduction sections of the integrated iron and steel plants

which, as will be seen later, have a very substantial surplus of installed

" rolling capacity.

Fulfilment of these plans implies production figures of the order shown
below (the years shown in parenthesis indicate the dates by which expansion plans
should be completed):

Ingot tonnes per year

Argentina (1974) : 4,000,000
Brazil (1972) 7,500,000
Colombia (1974) 720,000
Chile (1972) 1,060,000
Mexico (1970) - 4,500,000
Peru (1970) 350,000
Venezuela (1974) 1,350,000

Iotal 19,480,000

¢
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II. THE IRON AND STEEL INDUSTRY IN LATIN AMERICA

1, El:oa!ﬁt i on

In 1955 Latin Amerioan production of ingot steel was 2.5 million tonnes;
successive increases brought this to 8.3 million tonnes in 1965, so that there

was a mean annual growth rate of 12.7 per cent (see Table 4),

Some countries of the region import semi-t'inished steel for re-rolling; the
volume of finished rolled steel products is therefore higher than the steel pro-
duction figure. Imports of semi-finished steel range from 400,000 to 700,000
tonnes a year, varying chie?ly according to the importing.capability of the

countries in any particular year.(see Table 5).

The nucleus of the Latin American iron and steel industry at present consists
of seventeen integrated iron and steel plants producing 80 per cent of the ingot
steel tonnage of the region. The production figures for pig iron and steel plants

are shown in Table 4.

Two integrated plants, both Brazilian, are omitted froum t e table for lack
of information: Mogi das Cruzes (steel-making capacity 150,000 tonnes a year)
and LAFERSA (annual production approximately 30,000 tonnes of ingot steel).

In addition to the integrated plants, theré are various steel plants with
rolling mills - semi~-integrated plants - which use scrap as their raw mai »rial,
and numerous re-rolling establishments that buy bars or billets in the market.
Lastly, there is another group of undertakings, almost entirely confined to
Bragil, whioh limit their activities exclusively to the production of pig iron

in charcoal-burning blast furnaces.

The semi-integrated plants number fifty-five and account for the remaining
20 per cent of the region’s steel production, Some ocountries suffer from a
shortage of sorap to supply these plants and import quantities of the order of a
million tonnes a year. There are also some 150 re-rolling establishments with
plant capacity for rolling about 750,000 tonnes a year from billets and bars,
but their production is variable, depending on the state of the market and,
principally, on the supply of their prime material.
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Considerable changes took place in the structure of the Latin American iron
and steel industry during the ten years 1955-1965. Heavy investments were made
in plant construction and seven integrated plants were brought into operation:
Two in Argentina, two in Brazil, one each in Mexico, Peru and Venezuela. The
older plants also increased their production, within the framework of more far-
reaching plans for extension to be completed within the next few years. These
developments include the installation of blast furnaces and a 130" wide-strip
rolling-mill, Plants have been modernized in various ways including, in some

cases, computerization for better process control,

New plants include blast furnaces of modern design, electric reduction
furnaces, LD converters, continuous hot-strip mllls, one of them 80", a wide-

strip mill (120") and direct reduction plants produclng sponge iron.

The production figures for the iron and steel plants show that two under-
takings, the Companhfa Sidertirgica Nacional in Brazil and Altos Hornos in Mexico,
attained an annual output of ingot steel exceeding one million tonnes in 1960 and

1964 respectively.

The trend in the Latin American iron and steel industry over the period
1955-1965 can be summed up as follows:

1. Production of pig iron and steel increased by 232 per cent and

227 per cent respectively,
2. Some piants began to apply the latest technological advances.,
3. Steel manufacture in LD converters was introduced in the region,
4. The proportion of flats in the volume of rolled products increased.

Se The entry into operation of new integrated plants resulted in

improved geographical distribution of steel production over the region,
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© 2 Installed gapacity of the integrated iron and steel plant
and its possible more intensive utilization

In the'last few years technological advances in the iron and steel industry
have had striking success in raising productivity in the processes in which they
have been applied and there is every reason to suppose that the results will
. improve still further. It may bc added that the increased production resulting
from the application of these techniques entails no greater investment than that
required to install new production units. This ig a great advantage for the
Latin American countries in which there is a shortage of capital, particularly

for highly capital-intensive industries of this kind.

However, the stage so far reached by the Latin American integrated plants in
the application of these advanced techniques is no more than a beginning, Only
in a few cases is the necessary plant available for grading and sizing of raw
materials to ensure optimum reductibility; the use of sinter is still very
limited and pelletization is unknown. The Brazilian USIMINAS plant is the only
one im the region that from the outset planned its installations to take 100
per cent of sinter. Other plants such as Volta Redonda, COSIPA; Belgo-Mineira,

ACESITA, Barra Mansa, Altos Hornos of Mexico and Orinoco use sinter in proportions
below 50 per cent.,

The use made of such technological advances as higher pressure and tempera-

ture of blown air, control of air humidity, injection of hydrocarbons, etc., in

blast furnaces is still limited in most of the Latin American plants, High out-

put has been obtained by these methods from blast furnace No., 1 of the Chilean

Huachipato plant., Designed for a daily capacity of 650 tonnes of pig iron, the

plant has succeeded in producing a daily average of 1,202 tonnes over a year of
operation with an average consumption of 541 kg of coke and 79 kg of petroleum

per tonne of pig iron. Sinter is not used, but sizing of the charge is strictly

controlled; a heating chamber has been installed to raise the temperature of
the blown air, which is oxygen-enriched and humidity-controlled.
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Ma.ny“ of the advanced techniques referred to in oonnexion with coke blast
furnaces may also be applied to furnaces using charcoal. 'I'hére is, for example,
the Bragilian plant of Belgo-Mineira, where the charcoal furnaces have achieved
remarkable productivity figures,

Table 6 shows the current situation regarding ore reduction in the Latin
American integrated plants, and the total capacity that would be possible with
the intensive application of advanced techniques.g/ This estimated production
would amount to 8,9 million tonnes, some 27 per cent above the nominal installed
oapacity in 1966 and some 54 per cent higher than the total amount of cast iron
produced by the plants in that year,

The integrated plants have been introducing advanced teohniques as far as
possible in their steel works. In some of them the use of oxygen has to be
restricted as the design of the works does not permit the handling of the volume

of materials required for larger-soale production of steel.

2/ For this estimate it was not possible to obtain operating figures for
the blast furnaces in many of. the Latin American plants, so that it is
-difficult to form a closer estimate of the praduction capacity that
could be achieved through the application of advanced techniques in
the reduction sections, It was therefore necessary to make use of the
output known for furnaces in other plants as the basis for these
estimates, bearing in mind the individual _differencea typical of blast

furnace operation,
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Table 7 shows the nominal capacity of the steel producing furnaces in 1966,
the types of furnace used and the capacity that could be attained by the appli-
cation of advanced technology; the estimates are based on productivity figures
compiled by the Economic Commission for Europe.i/ The table indicates potential
capacity for the integrated plants as a whole as 12.1 million tonnes, some 66

per cent above the production obtained from the same plants in 1966.

}/ Comparison of steel-making processes, United Nations, New York 1962,
Sales No. 62.II.E.4, p.51:

According to approximate calculations, and taking into account to some

extent expected improvements in Processes, different steel-making installations,
may be characterized by the following annual productivity per ton of installed
capacity producing low-carbon steels: .

Low-phosphorus iron

Open-hearth furnace with oxygen 1,000 - 1,200 (a)
Cold-charged electric-arc furnace 1,500 - 2,000
Electric-arc furnace with pre-refined metal 2,500 - 3,000
Electric-arc furnace with 50% to 70%

of hot iron 2,500 - 3,000
LD converter 7,000 - 9,000

(a) According to preliminary data open-hearth furnaces with oxy—fuel
Jets can attain a productivity of 1,500 to 2,000 tons per year
per ton of capacity.

High-phosphorus pig-iron

Tilting open-hearth furnace with oxygen 900 - 1,000
Electric-arc furnace with pre-refined metal 2,500 - 3,000
Electric-arc furnace with 50% to 70% direct

hot iron 2,000 - 2,500

Thomas converter with steam-oxygen or
oxygen—-carbon dioxide mixture 8,000 - 9,000
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Up to now advanced technology has been incorporated only to a limited extent
in the reduction and steel-making sections cf the integratea plants, except in a
few rare cases. In Table 8 the production obtained in these sections in 196€ is
compafed with what would be possible if advanced techniques were applied more in-
tensively. The calculations show that the plants were producing in the aggregate
only 57 per cent of the pig iron and only 60 per cent of the steel that could

have been manufactured.

In the analysis by plants, Hojalata y Ldminz is outstanding as it 1s the
only one utilizing direct reduction methods, developed through its own reseuarch,
in the whole region. Next comes Belgo-Mineira, the first to introduce advanced
technology in the.region, sometimes, as in the case of sinterization and the use
of LD converters, when there was still no certainty about the industrial success
the process might have. It introduced sinterization in 1948 and the LD process
in 1957, This private enterprise firm provides a typical illustration of the
results that can be obtained when improved techniques are put into operation.
The charcoal blast furnaces of its Monlevade plant were originally designed for
90 tonnes a day of pig iron; within a few years, when the plant had been run in
and with the use of sinter, capacity rose to 150 tonnes a day. Subsequently the
same furnaces, with larger hearths, a higher proportion of sinter i1n the charge

and new techniques, have achieved a capacity of 350 tonnes a day.

Detailed breakdown of the installed productive capacity in the integrated
plants shows that their weak point is in the blooming and rolling departments,

where in most cases the plants have unused capacity - one of the factors

accounting for the high cost of producing rolled steel.
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Table 8

COMPARLISON OF PRODUCTION ATTAINED IN 1966 BY THE REDUCTION AND STEEL-MAKING
SECTIONS OF THE INTEGRATED PLANTS WITH POTENTIAL CAPACITY USING ADVANCED

TECHNIQUES
(Index of potential capacity

Plants by countries Reduction Steelmaking
Argentina:

San Nicol4s 57 64

Zapla 39 26
Brazil:

Volta Redonda T3 T

Usiminas 61 60

Cosipa 49 36

RBelgo-Mineira 81 71

Mannesmann 24 41

Acesita 55 64

Barra Mansa 46 95

Aliperti 35 17
Colombia:

Paz del Rfo 56 35
Chile:

Huachipato 46 90
Mexico:

Altos Hornos de México 51 70

Monterrey 74 47

Hojalata y L&mina 104 81
Peru:

Chimbote 16 61
Venezuela:

Orinoco 48 42
Total 57 §_Q

Source: KCLA
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Tables 9 and 10 indicate the nominal blooming and hot rolling capac1ty3/ or
the integrated plants, according to information supplied by the manuficturers of
the equipment or the firms utilizing it. The tables also show the porcentage
utilization that would have been attained if in each plant the whole quantity of

ingot steel produced had been bloomed and subsequently hot—rolled,

Table 9 shows that the total nominal installed blooming capacity of the
undertakings was 13.8 million tonnes, 48 per cent more than the production of
ingot steel achieved by these undertakings in 196€. In that year, only four
undertakings were utilizing more than 80 per cent of their blooming capacilty,

while nine were using less than %1 per cent.

Table 10 shows that in 1966 production of ingot steel in the integrated
plants as a whole was sufficient to take up only half the installed hot-rolling
capacity; only two plants were using more than 80 per cent of tieir capacity
while eight were using less than 52 per cent, Among those cight plants were some
of the biggest in the region, accounting for %8.4 per cent of total installed

rolling capacity.

To sum up, with more intensive application of advanced techniques, the
reduction and steel-making sections could raise their production of pig iron and
steel by 43 and 40 per cent respectively above the figures for 1966, The exig=
tence of substantial unused capacity in the blooming and hot-rolling sections
requires that the plants should raise their output of steel as soon as possible,
since the manufacture of rolled products from semi-finished imports is restricted

by the lack of foreign exchange.

Hot-rolling capacity is estimated on the assumption that cold-rolling
capacity is sufficiently flexible to deal with market fluctuation.
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Table 9
BLOOMING MILL CAPACITY, LATIN AMERICAN INTEGRATED PLANTS, IN 1966

(Thousands of ingot tonnes)

Plants by countries Type of mill. Total nominal Comparison between
Diameter of capacity in 1966 steel production
rolls thousands of and installed
tonnes blooming capacity
Blooming capacity = 100

Argentina:

san Nicolds Two-high reversing 46" 1,500 48

Zapla Three-high * 28" - 180 36
Brazil:

Volta Redonda Two-high reversing 40" 1,400 88

Usiminas " on " 59" 1,800 29

Cosipa " o n " 44" 1,500 29

Belgo-Mineira noon b gn 650 73

Mannesmann Three~high 30" 300 66

Acesita Two-high reversing 34" 240 43

Barra Mansa " oon " 28» 180 57

Aliperti " on " o8n 180 50
Colombia:

Paz del Rio Three-high pioly 180 97
Chile:

Huachipato Two-high reversing 32% 650 83
Mexico: "2/

Altos Hornos de Two-high reversing 30 200 79

Mexico " oon " 44"

Monterrey woon " 46" 1,500 36

Hojalata y Lémina ~ 450 95
Peru:

Chimbote Three-high 26" 120 51
Venezuela:

Orinoco Two~high reversing 44" 1,500 28

Total 13,850 52

Source: Direct information from BECLA, Latin American Iron and Steel Institute
(ILAFA) and Instituto Brazileiro de Siderurgia (1B8).

g/ Altos Hornos of Mexico has two blooming sections, one at Monclova and
the other at Lacherfa,
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To illustrate the foregoing, the situation in the mtegrated plants wonld be
that indicated in Table 11, in which potential steel production using advaneed
techniques is compared with existing vlooming and not=rolling caracity. I table
lists three plants that would have a considerabloe excess o vleel-making capacity;
Zapla, Mannesmann and Paz del Rfo. Of these, Paz del Rfo 1=n burlding an oxten-
si1on in two stages that will be finished by ubout 1973 and which would raicoe it

production of rollings to 500,000 tonnes a year,

Five plants would continue to show a serious imbalance: BSan Nicolds,
USIMINAS, ACESITA, Barra Mansa and Monterrey, however these plants have expanision

projects in hand,

The San Nicol4s plant is in fact increasing its steel production from
800,000 to 1,100,000 tonnes a year through the application of advanced techniques.
It is installing an oxygen plant to supply its Siemens Martin f{urnaces and
sinterizing equipment fo- its blast furnace. When this expunsion project ig
completed, a second will be begun, possibly towards the end of 19y68, entid ling
the installation of znother coking plant, a new blast furnace and an LD steel
making plant. A credit for this has already been granted by EXIMBANK. The
project, which would increase steel production to 2 million vonnes, should come
into operation in 1973. Projects shortly to be realized, as financial arrangement s
are now in progress, are the extension plans of USIMINAS, ACESITAS, and Barra
Mansa, which will raise their steel production to one million, 220,000 and | é

160,000 tonnes a year respectively (see Table 12).

Finally, the imbalance of the Monterrey plant will be eliminated as a
result of a blast furnace, that was inaugurated at the end of 1967, and new

Siemens Martins furnaces that are now being installed.

In this way the present lack of balance in the Latin American iron and steel

industry should be remedied within a few years.
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Table 11

COMPARISON OF POTENTIAL STEEL PRODUCTION USING ADVANCED
TECHNIQUES AND ACTUAL BLOOMING AND HOT-ROLLING CAPACITY

(Indices)

Plants by
Countries

Comparison between
steelmaking and
blooming,
blooming = 100

Compariscn between
steelmaking and
hot-rolling,
hot=rolling = 100

Argentina:
San Nicoléds
Zapla

Bragil:
Volta Redonda
Usiminas
Cosipa
Belgo~Mineira
Mannesmann
Acesita
Barra Mansa
Aliperti

Colombia:
Paz . del Rio

Chile:
Huachipato

Mexico:

Altos Hornos de Méxicp

Monterrey .
Hojalata y Lémina

Peru:
Chimbote

Venegzuelast
Orinoco

Total:

75
137

114
49
80

103

159
67

56
65

38
154

93
66

Source: ECLA
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3. Reasons for the imbalance between steel production
and blooming and hot-rolling capacity

Before the development of the iron and steel industry, the Latin American
countries now producing steel had to resort to imports to meet the demand for
rolled steel products. As expansion in steel consumption thus depended on the
gquantities each country was in a position to purchase and not on the magnitude
of potential demand on the part of domestic markets, it would seem logical to
conclude that when rollings were produced locally there would be s very rapid and
sustained growth in demand, encouraged by the assurance of more normal supply
conditicns, free from the problems of foreign exchange shortage or restrictions

of export markets.

Under the influence of these considerations, many of the projects that led
to the establishment of the integrated plants were conceived in terms of larger
production capacity than the needs of the moment could justify, and this, com-
bined with the impossibility of dissociating some of the processes used in iron
and steel-making, led to the imbalance with which we are now familiar. It was
thus inevitable that in some cases rolling mills were designed for a larger
capacity, so as to avoid future problems of expansion and possible loss on the
initial investment through the need to replace small-capacity units. The increase
in rolling capacity is also explained by the fact that, as the mills were planned
to achieve maximum subsfitution for imports, it was necessary to produce the
widest possible range of types of rolling. It was assumed that the iron and steel
plants would achieve a balanced output within a reasonably brief period, once
the first stage of construction had been completed. But this did not prove to
be the case., The undertakings' financial resources were not sufficient, after
coping with the cost of installing the plant and starting up the first stage of
operations; and it had taken far longer than anticipated to reach a satisfactory
financial position enabling them to undertake immediate expansion. (See also
"The iron and steel industry in Latin America" E/CN.12/727.)
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III. RAW MATERIALS

1. Iron ore

Proved reserves of iron ore in Latin America amount to almost 5,000 million
tonnes and estimated reserves to some 85,000 million tonnes. Brazil has the
greatest supply, with proved deposits of 2,000 million tonnes and estimated
reserves of over 40,000 million tonnes, of which about 13 per cent are hematite
ore with an iron content of over 60 per cent. Venezuela comes second, with
1,500 million tonnes of proved deposits and 500 million tonnes of estimated
reserves, followed by Peru with 320 million tonnes of proved deposits and about
500 million estimated reserves. Mexico, Chile, Argentina and Colombia also have
substantial resources. The largest known deposits, with reserves cstimated at
42,000 million tonnes, are in the Mutidn district of Bolivia and have not yet

been exploited.

With the exception of Argentina, which imports iron ore for its integrated
plant at San Nicolds, all the countries in the region with integrated plants
utilize their own ores. In Argentina there is a project for exploiting the
Sierra Grande ore deposits and producing pellets with a 68 per cent iron content
and low percentages of phosphorus and sulphur, partly to supply the San Nicolés
piant and the rest for export.

The cost of the iron ores used in the Latin American iron and steel plants,
other than San Nicolds, is fairly low compared with prices paid in most of the
world iron and steel centres. This is because they are able to draw their
supplies from open oast mines mostly at relatively short distances from the
plants. (See Table 13). In addition, in Brazil, Chile, Peru and Venezuela the
ore used in the iron and steel plants éomes from large-scale mines mainly

developed for export purposes. (See Table 14).
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Table 14
LATIN AMERICA: IRON ORE EXPORTS
(Thousands of tonnes)
Year Brazil Chile Peru Venezuela Mexico
1955 2,565 1,237 1,697 . 9,791 186
1960 5,240 5,191 5,171 19,487 166
1965 12,386 10,728 7,409 17,100 140

1966 12,910 11,094 7,835 17,037 -

Source:  Latin American Iron and Steel Institute (ILAFA)
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2. Coking Coal

The situation in regard to coking coal is different from that concerning
iron ore. The region is not rich in coal seams of coking guality and only two
countries, Colombia and Mexico, have mines that supply their iron and steel
industries., In both cases the coalfields are a long way from the coast and
carriage to the ports is expensive. In the circumstances, the price of the local
Tuel is rather higher than that of the North American coking coal used in coke

blast-furnaces in the other producer countries of the region (see Table 15).

3. Scrap

At present there i1s a shortage of scrap in some of the countries of the
region and imports are necessary. The chief importing country is Mexico, which
consumes 795 per cent of the million tonnes, more or less, 1lmporied annually.

The chief consumers of scrap are the semi-integrated plants, which use more than
90 per cent of scrap in their f{urnace charges, as a consequence of the high price

of pig iron.

The shortage of scrap would be largely resolved if i%te collection were
effectively organized. User-controlled firms could be set up to deal systemati-
cally with scrap collection, sorting and transport, replacing the present system

whereby small dealers generally pick up scrap locally around the consuming centres.

4. Manpower

As the iron and steel industry is of recent development in the region,
there is no supply of manpower specially skilled in iron and steel processes and
training becomes the direct responsibility of the enterprises. The method the
undertakings use to recruit most of their staff of workers, technicians and even
engirieers is to make a selection among the most suitable members of the labour
force engaged in assembling the plant equipment and to give them a short training
course to fit them for tueir new jobs. This is how a work force is built up

either in the case of a new plant or of extension of an existing plant.
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Table 15

LATIN AMERICA: COAL USED IN THE INTEGRATED IRON AND STEXL PLANTS

Source of coal

Argentina:
San Nicolés
Zapla
Brazil:
Volta Redonda
Usiminas
Cosipa
Belgo-Mineira -
Mannesmann
Acesita
Barra Mansa
Aliperti
Colombia:
Paz del Rio
Chile:
Huachipato
Mexico:
Altos Hornos de Mexico
Monterrey
Hojalata y Lamina
Peru:
Chimbote
Venezuelas:
Orinoco

100 per cent imported from USA
Charcoal, own production

40% domestic supply, 60% imported from USA
40% domestic supply, 60% imported from USA
40% domestic supply, 60% imported from USA
Charcoal, own production

Imported coke

Charcoal, own production and imported coke
Charcoal (purchaued)

Charcoal (purchaved)

Paz del Rio coalfield

60% domestic product - 40% imported from USA
Domestic coal

Domestic coal

Natural gas

Reduction in electric furnaces - imported coke

Reduction in electric furnaces - imported coke

Source: ECLA
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IV, INTRA-REGIONAL TRADE IN ROLLED STEEL PRODUCTS

The increasing pressure of imports of rolled steel products on the foreign
exchange budget of the Latin American countries was one of the most potent factors
that induced some governments to promote the installation of iron and steel plants.
The plants were therefore planned with a view not so much to conquering the national
market as to replacing imported products to the greatest extent pessible., Con-
sequently the producing ccuntries of the region are not regular exporters of
rolled steel, and when they do export it is the result of temporary contraction of
the internal norkets. It may be added that the prices of. locally produced steel

roliings are high compared with the international competition,

There is a tendency for this situation to change and plans are being made to
take advantage of some of the very favourable locations available in the region
for the installation of large iron and steel plants oriented chiefly to production
for export to world markets. The plan nearest realization provides for the con-
struction of a plant with an initial capacity of one and a half million tonnes of
ingot steel in the vicinity of Vitoria, the chief Brazilian port for the export

of iron one,

Tables 16 and 17 show the volume of imports and exports of rolled steel

products in ingot steel equivalents. The table confirms that imports are

practically at a standstill, as was mentioned earlier.
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Table 16
LATIN AMERICA: IMPORTS OF ROLLED STEEL PRODUCTS IN
TWENTY-ONE COUNTRIES OF THE REGION
(Thousands of tonnes ingot equivalent)
Country 1955 1960 1965 1966
Argentina 883 880 770 493
Bolivia 26 23 81 53
Brazil 459 578 348 418
Central America 118 171 364 301
Colombia 293 236 184 351
Cuba 269 216 - -
Chile 67 © 63 104 180
Dominican Republic 51 35 27 -
Equador 56 50 67 -
Jamaica - - 119 -
Mexico 314 286 311 378
Panama 20 33 53 47
Paraguay 11 12 19 26
Peru 143 134 254 242
Trinidad and Tobago - 142 93 78
Uruguay 86 115 63 72
a Venezuela 718 587 650 474

Latin Americs 3,514 3,561 3,65L§/ 3,423

Source: National year books of foreign trade,

8/ The total includes an estimate of imports by countries

for which data could not be obtained,
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Table 17
LATIN AMERICA: EXPORTS OF ROLLED STEEL PRODUCTS
(Thousands of tonnes ingot equivalent)
Country 1955 1960 1965 1966
Argentina - - 37 91
Brazil 16 25 222 184
Colombia - - - 4
Chile o7 131 7 13
Mexico 5 23 179 165
Venezuela - - 89 62
Latin America 78 179 34 219

Source: National year books

of foreign trade,
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V. BSOME FINANCIAL DATA ON INTEGRATED PLANTS

The first integrated iron and steel plant of any size in Latin America was
the Compaﬁia Fundidora de Fierro y Acero de*Monterrey, S.A., founded in 1900,
The plant came into operation in 1903 with a blast furnace of 300 tonncs daily

capacity, three Siemens-Martin furnaces, each of 3% tonnes, and roiling mille for

rails, structural profiles, bars and light profiles. Its stecl production reached
85,000 tonnes in 1911, As a result of the Mexican revolution, which songht to
transform the country's traditional economy, the firm had ‘o work beiow ciapactty

and intermittently for 17 years. 1In 1928 national demand for steecl recovered to
the 1911 level. A little later, the 1930 world crises had its TOPOTCUSSLONSG on
the Mexican steel market. In 1934 steel consumption begun to rise steadily, to
the point that in 1944 a new plant, Altos Hornos de Mexicc S.A., began to pro-
duce flat rolled products. '

In Brazil, the richness and abundance of Brazilian iron ore deposits very
early aroused interest in the prospect of an iron and steel industry. A number
of attempts at development were made during the nineteenth century, but without

much success, largely owing to the lack of transport.

The conditions brought about by the First World War and a number of
government measures helped to further various iron and steel projccts developed
on the basis of the country's past experience, that is, in charcoal blast
furnaces. As a result, the Belgo-Mineira Monlevada plant was established early
in 1938, Aliperti in 1942 and Barra Mansa in 1943. In 1946 production of pig
iron in coke blast-furnaces began in Brazil, at the Volta Redonda plant of the
Companhia Siderfdrgica Nécional, marking the beginning of the most up-to-date and

extensive development in the iron and steel industry of the region.

From 1946 onwards integrated plants began to be established in other Latin
American countriea. In 1950 the Coﬁpaﬁia de Acero del Pacifico S.A. started
operations in Chile; Acerfas Paz del Rfo S.A. in Colombia in 1954; Hojalata y
Ldmina S.A., in Mexico, was converted from a semi-integrated to ar integrated

plant in 1958; in the same year the Sociedad Sidertrgica de Chimbote S.A. was
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established in Peru; the Sociedad Mixta Siderurgia Argentina in-Argentina in
1961; the Siderfrgica del Orinoco in Venezuela in 1962; and in 1964 the
Direccién Qeneral de Fabricaciones Militares of Argentina converted its semi-
integrated plant at Zapla into an integrated plant. In addition, the following

- undertakings were started in Brazil: the Companhia Agos Especiais Itabira S.A.
in 1949; the Companhia Sideridrgica Mannesmann S.A. in 1954; Usinas Siderirgioas
de Minas Gerais S.A. in 1963 and the Compé.nhia Siderdrgica Paulista S.A. in 1964.

Table 18 presents some information on the capital structure of the integrated
iron and steel enterprises and the sources of their principal foreign credits.
In the case of the Sociedad Mixta Siderurgia Argentina, the Direccién General de
Fabricaciones Militares, the Companhia Siderirgica Nacional, the Companhia
Sidertrgica Paulista, Agos Especiais Itabira, Sociedad Sidertrgica de Chimbote
and Sider@rgica del Orinoco most of the capital is provided by the State, either
directly or through its industrial develoﬁment bodies. On the other hand the
Usinas Sidertrgicas de Minas Gerais and Altos Hornos de México, in which the
State has a substantial holding, enjoy a high degree of administrative inde-
pendence., The Compaﬁia de Acero del Pacifico (Chile) is run as a private joint-
stock company but was established by a government body, the Corporacién de
Fomento de la Produccién. The only integrated undertakings wholly in prilva.te
hands are the Companhia Sidertdrgica Belgo-Mineira, most of whose shares are owned
by ARBED of Luxembourg, the Companhia Siderdrgica Mannesmann, of which the
Mannesmann Group holds most shares, J.L. Aliperti S.A. and Siderurgia Barra Mansa
S.A. Acerfas Paz del Rfo S.A. may be included in this group as practically all
the capital is now privately held, the original constitution of the enterprise
having permitted the gradual transfer of shares. This will be the first case of
a State enterprise changing its character and becoming a private undertaking. In
some countries the intention of the gov?rnments was to set up an iron and steel
industry so that subsequently local private enterprise would acquire the capital
or participate very actively in the fit;ancing of the undertaking. Howe_ver; the
volume of investment required for the establishment of this kind of industry,
made even greater in this case by the need to build up the infrastructure, and
the uncertainty concerning its profitability, had a decisive effect, in most
cases, in discouraging private capital from taking an enthusiastic part in these
iron and steel projects, so that the responsibility for promoting them was left

with the @overnments.
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Some contribution has been made by foreign private capital in a number of
countries: on a fairly substantial scale in Brazil, and to a lesser extent in
Mexico and Chile. It may therefore be said that, in general, in Latin America
and in the prevailing conditions, local investors and direct foreign capital
have shown little interest in the integrated iron and gteel industry compared with

the engineering and manufacturing industries. Public initiative in the develop=-

ment of the iron and steel industry has therefore been of decisive importance.
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VI. ECLA PUBLICATIONS ON THE IRON AND STEEL SECTOR ISSUED
DURING THE PAST THREE YEARS

The development of the iron and steel industry in Latin America, the problems
entailed in its future expansion and the opportunitites for co-ordinating its
prospective development with the aspiration for regional integration, all pointed
to the need for a singlie document providing pertinent background data on this
industry and, at the same time, an overall view of its economic and technical
aspects for the information of Governments, planning agencies, iron and gteel

enterprises and international finance agencies.

La _economia siderdrgica de América Latina (The Iron and Steel Economy of
Latin America) (E/CN.12/727) was prepared. for this purpose. The document, which

has been favourably received by agencies and enterprises concerned in the 1ron
and steel sector, served as the starting point for a series of separate supple-
mentary publications in which some of the chief topics and problems emerging

from the basic study are analysed and developed in greater detail,

Thus, the problems referred to in the document have been the subject of
publications on current technology and the difficulties of applying it in the
Latin American iron and steel industry, on problems requiring technological
research, on export comsidered as a development project, and on economies of scale

in the industry,

The document entitled Lg tecnologfa actual y los obsticulos a 8u incor-
poracién en la industria siderd@rgica latinoamericana (Modern technology and

problems in its use in the Latin American Iron and Steel Industry)
(8T/ECLA/Conf.23/L.34) undertakes an appraisal of the technological level attained
in the Latin American iron and steel‘induatry, the identification ang assessment

of the limiting factors and a discussion of current problems regarding the trans-
fer of technical knowledge and likely ways of golving them,
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The iron and steel industry in Latin America, as in other parts of the world

where the raw materials and their reactions during the process of manufacture in ;
iron and steel plants are not very generally understood, presents a series of é
problems calling for technological research. It was therefore necessary to in-
vestigate particular problems in the various iron and steel plants, classify:

those that are common to two or more and, lastly, to make suggestions as to\the g

manner in which they might be dealt with. These topics are discussed in |

Problemas gue requieren investigacién tecnolégica en la industria sidertrgica

latinoamericana y reflexiones sobre la accién necessaria (Problems in the Latin
American iron and steel industry requiring technological reasearch, and :

suggestions for the necessary action) (ST/ECLA/Conf.23/L.44).
Trade in iron and steel products between the countries of the region and
the possibilities of trade expansion are analysed in lLa éxportaoiGn como_pers-

pectiva del desarrollo sidertirgico latinoamericano (Exports as a factor for
development of the Latin American iron and steel industry) (ST/ECLA/Conf.23/L.49).

Steel production in Latin America must steadily increase in order to keep
pace with demand, but in most countries of the region, expansion 1is encountering
gserious obstacles, the chief of which is the lack of capital to set up new i
equipment. As the amount of capital absorbed by the integrated iron and steel
industry is very substantial, maximum utilization of the advantages of larger-
scale production and intensive application of advanced technology developed in
recent years are essential factors in development. ECLA has therefore carried
out a number of studiés for the purpose of'measuring, with a reasonable degree ;
of accuracy, the effects of economies of scale, technological progress and new
processes already developed industrially on investment and on production costs
in hypothetical iron and steel plants of various annual production capacities. |
The methods applied in these studies also facilitate the collection of precedents
useful for the consideration of specific cases, for which it would be sufficient

to repeat the calculation, using the actual input costs for the location

proposed.
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The second paper, Las economfas de escala en plantasg siderfirgicas de tamano
w

med de la influencia de los adelantos tecnoldgicos en lag inversiones

gostos de produccién (Economies of scale in large and medium-sized steelworks, and

the effect of advanced techniques on investment and production costs) (E/CN.12/766),

deals with plants of capacities between 100,000 and 2,500,000 tonnes a year which
roll flat and non-flat products., This paper 'deals specifically with the effect
of the application of advanced technology on plant and manpower productivity and
on the reduction of specific consumption of certain raw materials and supplies

of significant importance in operating costs,

In Problemas que reguiren investigacfon tecnolégica en la industria
giderdrgica latinoamerican. eflexiones gobre la accién necesaria,
(ST/ECLA/Conf.ZB/L.M) the present situation regarding research in'the iron and
steel industry in Latin America is examined, Among suggestions put forward in
this study is a proposal to set up a Latin American centre for metallurgical re-
search, with special reference to the development of the region's steel industry.
For this purpose, a document en;titled Un_centro latinoamericano ara la investigacién

del fierro y del aoero, (A Latin American centre for iron and steel research) has

been prepared on the basis of this paper, setting forth definite proposals for

-

dealing with the problem of technological research in the sector,
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Publications in preparation

In preparation is a paper examining the possible opportunities for the
relatively less developed countries of the region to set up their own iron and
steel industries, in the form of integrated or semi-integrated plants or more
limited installations using imported billets to produce bars and light steel

profiles.

At the moment countries like Bolivia, Ecuador, Paraguay and the Central
American States still have no iron and steel industry of their own and are con-
templating some measure of development. The results of this study will be of
special interest to them, in view of the modest scale of their market and the
guantitative and qualitative ‘limitations of their natural resources. It may

be possible to devise a satisfactory scheme, within the framework of iron and

steel integration agreements, that will enable the less developed countries to

satisfy their reasonable and logical aspirations for a solution to their problems

regarding the supply of various iron and steel products.

A number of options are open. For example the country could share in the
financing of a new plant, which might be located there or elsewhere but which
would have the function of serving the regional market; or a contribution might
even be made towards the expansion of some of the existing plants for the purpose
of supplying the regional market with iron and steel products. Or a small plant
might be built by a country or a group of countries which would for a fairly long
period be adequately protected against regional competition, until it was well

established and able to hold its own on the same terms as the rest,









