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SUMMARY

The document points out thet during :he perioc 1060 - 971, the Latin American
total gross product grew at an averagc annuel rete of 5,6 per cont, while the indus--
tricl predomt.iveso ncdrt ocoeote of T oer aetd, il otler word:s ot o ret- i AR 1o
that of the increase in apparont consumption of rolled stcel products,

This inorease in the apparent consumption of rolled eteel products vas made
ponsible by the very effcotive part played by local production of rolled goods, which
grow at an average annual rste of ./ per cent, Importn of rolled goods, on th. other
hand, remained virtuslly stagnant ior most of the period and increased slightly aftcr
1568, Exports of rolled goods, uhich were only beginning in 1C60, rcached one million
tonnes in 1971, of which approximately half was cxported within the region and the
other half to ocounmtries outside thc region,

With regard to future demand of rolled stacl products in Latin America, it must
be bomme in mind that industrial dovclopment is expected to intensify in ocoming yoare
oving to thc changes which are teking place in the industrial structures of the coun-
tries in the region, in which coonoric integration procesees arc playing an important
part, For this reason, demand for rolled stcel producte vould rise 5o sharply that
estimates indioatc a probable demand for rolled products, cxpressed in temms of ingot
cequivalents, of approximatcly 4% uillion tomnce by 15t0, Since the only sources from
whioch it will bLe possiblc to obtein the additional amounts of rolled products indiocated
by projections arc importe and/cr lcoal [~ *uctioi, lecel preduction will have to
expand in step with the inorcasc in demand for rollcd products, since it appears
wnlikely that the aituation with regard to aveilebility of resources for importing
will change radically in thc next fcw yoars. This incrcase in production is feasible
if the iron and steel industry cxpansion plans of Latin American governments and iren
eand stocl artorprisos aroc implemented, sinoc if all plans were exeocuted, steel pro-
Guction would be approximetely 40 million tonmes in 198¢,



Wigh respcet to the cetablished iron end stecl industry, the document points

out that, betwcen 196C ang 1971, it incrcascd itr production of rig iron by 171

per cent, that of stcel by 190 per cent m d that of rolled troducts by 166 per cent.
In addition, somc important facts arc that, in this period, pellets began to be used
in blast fumacc charges; thc menufacture of stcel in LD converters spread rapidly
and cont inuous carting hegan; in the production of rolled products, the rolling of
flates increascd considcrably: and lestly, the etorting up of new. int cgrated plants
improved the geographical distribut ion of ateel production in the region,

Lastly, with rogard to row metcrials; the document points out that Latin Arerica
ha.s abundant rescrves of iren orc, thich iron and steel plante obtain at a low price.
An in othor oountries with morc highly developed iron and steol industries, supply
of ocoking coal prosentes difficultice, and it ic suggcsted that a thorough study should
be carried out to definc once and for all the potential of the region for supplying
this typc of coal, in view of thc enormous reserves vhich are to be found there and

the high prices which it currently commands in the world market,

e b e
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Chapter I
APPAR™N' CONSUIIPTINN CF ROLLLD Caii PRODUCTS IN T (DPIN AMRICA

Before starting to analyse apparent consunption of rolled steal products in
Latin Americe., ihe most characteristic features of the developient of the Latin American
ecciomy in the yeers 1960-1971i which is the period coverad by this document, shculd be
descrihbed. During this period, the total sross preduct of Laiin Auerica incraased by
32 per cent, whioh means that the average annual growth rate was 5.6 per cent. Althongh
it is true that this figure indicates that the growth of the total Latin Amerioean
product was similar to the average growth achieved in developing repions and alightly"
greater than the growth of the developed economion as a vhole, the high rates of
population growth of the Latin American cowntries in comparisen with those of other
region 1 have a negative effect on the increase in per capita product. Thus, the
Latin Amerioa per capita product, expressed in constant 1960 dollars, increased from
3391 to 5519 betwean 194C and 1971, in other words at an average ainnual rate of
2.6 per cent.

If the analysis of the growth in the total gross product for the period concerned
tekes in the manufacturing sectors, it is seen that the growth in the industrial sector,
which is without a doubt the one demanding the largest amounts of stesl, exoeeded the
growth in total product, as can be seen from table 1, which shows rates of growth in
the industrial sec’or for Latin America as 3 whole and for th. countries in the region
whioh have integrated iron and 8teel indusiries. The table suows that the sector grew
at an averaga annual rate of §.9 per oent batween 1960 and 1970 and went on to be more
aotive in 1971 and 1972, when it achieved a rate of 9 per cent. The latter figure was
achieved thanks td the contribution of Bragil, whose rate of 14.1 per cent resulted from
the expansion of its metalworking and engineering enterprises, and also the increased
demand arising from publio investment programes;

1/ Appro. nately 3 per cent a year for Latin imerica as a whole. All the figures
given in this puragraph were taken from "CLA, Latin America and the International.
Development Strategy: First iegional Appraisal (7/cN.12/947).




Table 1

AVIRAG:S ANNUAL INDUSTRIAL C.O''TH DRAT: IN LATIV AILLRICA
AND SONE SAL&CTED COUNTRILS

(Percentages)
' L]
1960=-197C 1971 19728
Average for Latin America .9 7.4 9.0
Argentina 5.0 5.2 7.6
Bragil 7.C 11.3 14.1
Chile 5.3 12.9 2.5
Colombia 5.9 vl 9.0
liexico 2.1 4.2 7.6
Peru 7.4 8.8 7.0
s V.ﬂomfﬂ.a L)o ':) 501 609

Jource: TCLA

% Letimates based on national accounts of the countries coucerned.
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lith regard to internal chang=s in industrial production during the period in
question, it was observed that the importance of traditional industries (or non-durable
consumer goods industries) is tending to decline as the intermediate industries and -
even more so - the netalvorkins and enginerring industries, +.aich conprise the producers
of capital and durable consumer goods; in other words, the industries which require the
most steel, enter the field.

Among the factors which have affected and are continuing to affect the acceleration
of Latin Amerioan industrial development, is the fact that the export of manufactured
goods has been made a prominent part of countries' induatrial development policies.
The endeavour to oreate a fresh impetus which would make it possible to expand the
produotion oapacity of inductry and enter manufacturing branches in vhich the size
of domestic markets was detrimentsl to the establishment of economic units has been
the motive for the application of & number of instruments for the promotion of
exportable domestic production. The results cea already be seen from the fact that
the share of new products in the total exports of Latin America increased from 5.7
per oent to 12.6 per cent between 1965 and 1971, Furtiermore, the progress of
regional and subregional integr:tion programmes has resulted in the emergence of
promising flows of trade in manufactured goods. Ilention should also be made of the
expansion and acoommodation of domestic sources of industrial finanoing in the form
of medium-term and long-ternm lines of oredit for financing industrial production,
and also the expansion of the institutional infrastructure to support industries.

Apparent total oonsumption and épparent comsumption hy country

In the eleven years between 1950 and 1971, the apparent consumption of rolled o
steel products, expressed in terms of ingot equivalent, inoreased from 9 to 10.9 million
tonnes, in other words at an average annual rate of 7 per oent (see table 2). The
expension in the production of rolled produots, whioh took place at an average annual
rate of 9.4 per cent during the period under consideration, effectively contributed to
the increase in apparent consumption. Table 2 shows that the share of production in
consumption was 62 per sent in 1960, and had risen to 19 per cent by 1967. The same
wes not true of imports >f rolled products, which virtually stagnated for several years,
Presumably as a result of limitations in the external sectcr which affect many countries
in the region. These imports increased only in the final years of the period, mainly




rable 2

LAPLY IMQRICAs  APPAY. W COMU PUIC O LOLLad o0 awl PROUCES

(Iillions ol tonnes of steel ingots)

1960
1961
1962
1963
1964
1965
1966
1967
1963
1969
1970
1971

Percantage of /pparent

Production ILaports “xports Co;zz:ﬁ o Consumgxgao ::::!O‘ by
5.6 3.7 C.2 9.0 62
6.2 3.3 0.1 9.4 66
6.6 3.1 G 9.6 59
7.3 3.1 Cod 10.0 13
8.8 3.5 0.4 11.9 14
9.0 3.6 0.5 12.2 74
9.8 3.5 9.5 12.8 ' M

10.6 3.6 c.7 13.5 79
12.1 3.5 0.3 14.5 32
13.7 4.5 0.9 17.3 19
4.3 4.0 1.1 16.0 19
15.0 5.0 1.1 16.9 19

Source: liercado y Tstructure de la In ustria Siderirgio. 1971 (llarket end

Struoture of the iron and Steel Industry, 1971) and La Siderdryia do
Amgrioa Latine en 1971 (fhe Tron and Gteel industry in Latin Amerios in
1971), both mblications by the Latin .merican Iron and Steel Institute
(TLArA), Doletin “stncistico de Cube (Stetistical Dulletin of Cuba),

1970 and foreign trade yearbooks of Guyena, Haiti, Jamaioa, Trinidad and
Tobago and the Domiiican .lenublic.
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Table 3 ] =
i1 s
83 %
LAMLI ATQICA:  APPALIIT CCUSUMPTICH OF RCLLLD STad PRODUCTS s &
(Thoussnds of tonnes of steel equivalent) n m m
re]
55
o
g% 2
Average annual ~§ 3
¥ growth rate -2 e
196C 1965 1970 1971 per cepita  of consumotion 48 @
in 1971 1960-1371 2= 2
(ver ceat) g w 3
«Lt m )
Ar:entina 1941 2,723 3089 2996 123 4.1 <@ g
3olivia 23 51 X 4 17 12.5 4 F
beasl 2767 308 5.31 6,56 13 ¥ LN
“e.tral ‘nerice® 172 3 457 417 26 6.6 £z &
Chile 312 S10 709 T4 ) c.7 ©E 5
CoLomb. 2 392 444 764 791,/ 3N 6.6 P - S
Mdtﬂ X .. 26 260 W&.&ﬂ 7 Mép\mu\.\ 65 8.7 m 5 F
Do iican depudlic 3 31 < o x 11.6 S+ ¢
cus doz 5 11 134 155. 25 1.8 43 &
Suyana 20 43 mcw\ 122 3.0 e 5 R
nait - - 15 159 3 - #e g -
Jaueica & 119 293 . 12 67 11.6 5 o« 5§
. exico 1.92 2,887 3353 3759 73 6.3 eg ©° P
Para:-uay 12 L ] 2 26 1 7-3 e ¢ =
Peru 136 319 333 343 2 5-9 «> 5 3§
frizicad and ‘obago 96 9% 120 1355 152 5.C n.m. #
Uruguay 134 93 93 95 33 - 85 % §
Venesuela 639 1005 1338 1. 454 131 1.5 2 o o
) 4
Total, 22 counir.es 3,98¢ 12 151 12,010 10, 94¢ 66 7.0 - 9 mom ©
g% 857
Source: Statistical yesrbooks for 1967 and 197C and Le £ América Latina en 1971 © g SHS
(the Irou and Steel Iadustry in Latin ?l»eal.mﬂ_fg 7. publications ei. d,Jw.JmU.
In addition, RBepletin “wtdistico de Cubs (3tatistical Bulletin of Cuba) for 197C and “loolg
and foreig: trade yearbooks of Juyana,K Haiti, Jameica Trinidad and Tobago and the e 3
Dominicaa ..epublic. 2 2
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fus Lo the heavy presouwrs exsrtnd o steaet dnaacd hy the econonic Cevelonmant program.-:
of Brazil and Venezusla, hich require products which are maanulactured not at all or to ‘
a limited extant in the country. ‘“'ith regard io the exporis of rolled products, :
table 2 shous the trend towards ¢ incre.-: oving *o the fac' that come countries,
takiag advantage of the Tavourablas conditions of location for their iron and steel
enterprises aud their production costs, are ivoking upon export as a possibility for

cevrtain iron and ateel products.

The development of apncrent conswnption of rolled sieel products, by countries, :
is given in table 3, which also indicates the average annual growtlh rate of consumptiong
and per capita consumption of rolled steel products. The table shows that Bolivia, |
Guyena, Jamaica, the Dominican epublic, T“cuador and Central American countries have
higher rates of growta of consumption of rolled products. This is due to the fact
that these arc countries which have recently industrialized and are therefore in the
stege of establishing enterprises for the import substitution of products with simple
manufacturing teohnolozies, many of 'liich are steel consuming enterprises. It should
be added that there has clso heen an intensification in building and communications
activities in these countries. c¢n the other hand, the countries whose industrialiuti
has reached a more ndvanced stage had lover growth rates. This wes the case for "
Bragil, Chile, Venezuela K Colombia =nd i.oxico. An exception is Uruguay, whose aversage i
growth rate was negativ. .

Consideration of the table also shows tliat the average per capite steel oonmmpti
in the Latin American countries was 606 kg 'n 1971. This is still very low in
with the levels in oither regions uf the woiid, B0t oaly because there is a large unmet
demand, primarily in those countries which depend entirely on imports of rolled steel
produots, but also because tlie population is iancreasing rapidly. None the less, the
individual deviations from this average sre very large, the range being from 3 kg for
Heiti to 152 kg for 'frinidad and Tobago.

The figures for per capita consumption of course do not inelude a breakdown for
what is an important factor: the amount of steel contained in imports of industrial
equipment and machinery,; in which it is a very important ocomponent. This was not
quantified becsuse ocollection and analysis of such information is difficult owing to
the manner in whioh cowiiries classify their imports. None the less, the value of sud




imporis can serve as a point of refereace; not only for miving some idea of steel

content, tut also for suggesting possibilities for import-substitut.ion which might yet
be undertaken in Latin America. According to the Bulletin of Statistics on “orld Trade
in _ngineering Products of the ™" | in 197 Lotin ‘merican tavorte of i1ndusirial
machinery and equipment (engineering products) amounted to +6,6% million and accounted
for 43 per cent of total Latin American importe in that yaear.

Returning to apparent consumption, table 4 was prepared to give percentare break-
dows by groups of nroducts. In order to make it mere representative, the average
consumption of rolled products for 1970 and 1971 was used. Similarly, for purposes of
comparigon, the percentages for the avarage iu 1950 and 1961 has been glven.

Analysis of table 4 shows that plate and sheet consuuption accounted for a larger
percentage of the average for 1970-1971 thau for that of 1960-1961. This confirms ths
general trend which ia characteristic in couniries which are industrialising, where
consumption of flat rolled products, which is directly related to the development of
manufacturing industries; grows more rapidly thai that of non=-flat rolled products
because the latter are wsed mainly in traditional, already exisiing activities in these
countries such as huilding and cormmmunications. . part is also played by the fact that
rolled sections are heing replaced by sections manufactured by means of welding of flat
rolled products.

Imports of rolled steel products

The inadequate incroases, and in some cuues the declines, in the capacity of
Latin American cowitries to impori are th . reason for which :teel consumption has been
falling while the decisive factors in its demand have been developing, therehy creating
a backlog of wimet demand which constitutes o strong check on sconomic development.

Therefore, the development of local iron and sieel industry has had considerable
influence on steel consumption trends. If this were not the case, if the availability
of iron and steel products depended only on import capaciiy, consumntion of iron and
steel products would not have reached their vresent levels in many Latin American
countries. The volume of imports of rolled products over the period considered is
shown in table 2, but the distribution of these imports for certain years is indicated
in table 5, to which iuports of semi-finished products for subsequent rolling have
been added.
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and La Siderurgia de Amér:-~a Latina en 1971 (The Iron and

- 11 -

Table 5 siiows the increase in iumports of flat rolled products,; including tinplate.
Hanufacture of the latter in the rezion increased from 174,C00 tonnes in 1960 to
435,000 tonnes in 1971. The increased consumption of tinplate is evplained by the

growth in the food-canning indue*-v, wvhicl is develoning ranilly in some countries.

With regard to imports of semi-finished products, it should be pointed out that
during the initial years of the period, only steel billets and small amounts of bar
iron were imported, while by the end of the period, approXimately three~quarters of
imports were accounted for by slabs for rolling flat products. The main importer of
semi-finished products is Argentina; owing to the imbalance Letweein the present steel
production and rolling capacities of the 5San llicolas plant. This situstion will
change next year when production is séarted in its new reduction and steel-making
facilities, which will bring the plant into balance.

Imports of rolled steel products in 1970, by country, are given in table 6. The
main importers of rollec products were Arcentina, Drazil and Veneruela. This shows
that in these countries, vhose iron and steel industries have achieved a certain
degree of development, domestic production of rolled products is inadequate to meet
demand for certain products, while #here are facilities for manufacturing other products
in amounts which maice possible their export.

Exports of rolled steel products

Until a few years ago, the Latin American countries were not able to export their
products regularly, and vhen they did export them, it was usually as o result of
fortuitous situations such as contractions in domestic marke.s for the products in
question or temporary production swrpluses owing to the starting up of new iron and
steel facilities. In recsmt years, however, this situation changed as some producers
realized that their location and own resources on the one hand, and changes in trade
barriers, primarily among regional groups. on the other, made it possible for them to
compote in the international market for several iron a:d steel products. Thig has
made possible an increase in exports commensurate with production possibilities.

Table 7 shows the development of exports of rolled steel products in 1960~ 1970,
In 1960, exports amounted to barely 150,000 tonnes of rolled products and 5,000 tonnes
of semi-finished products. This figure represented 3.5 per cent of production in that
year. Of the amount, 65 per cent was exported within the region and the remsinder to
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(Thousands of tonnes of rolled oroducts)

120 252 1900 1970
Bers and sections 755 404 476 585
“ire rods aud vire 194 212 196 195
Plate and gheet 73 19¢ 959 1,412
4nplate 30s 213 350 417
Seaml ess tubes 145 137 114 151
fubes 1ith meen 159 130 N =
Total 2 301 2 010 2. 155 2,746
Semi-finished products Vi 431 60 1,522

w: Statistical yeaxrboo!:, 1967 cad 1}7( ;;& siderurzia de . morie

Latina an 1971 (7he Iron aud tesl Iadustry in Latin ‘serica in
1971). Boih vublications by ILATA.
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Table 7

LATL Y N 72TCA: LDORTS w8 QL &) STl P JUCTS

(fousands_of touner of rolled »roducts;

Amdrica letina en 1971 (Yhe Iron and Steel Industry in Latin

Amovica in 1971).

Doth publications by ILAFA.

1960 1952 1968 1970
Bars and sections 05 2 166 20
'{re rod and vire 14 50 103
Plate and sheet Y 42 259 381
Tinplate 1 2 1 4
Tubes with seam 15 44
Seamless tubes 2 3 69 11
Total rolled rroducts 150 63 607 51
Semi-finighed products 3 17 3% 376
source: “iatistical yearbooks for 17977 snd 1970, La fiderurgis de
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LATLY ATRICA:  LJMATS Of Lilead STl DaUDUCTC 3Y TL. L AT OOUTDAT LS

(housands of tomiss of roiled products)

1960 137¢
dars, sections  Plate Sers, sactions, Plate Semi-
rire rod aid vire rod and finished
and tirs sheet aid vire sheat products
Argentina - - 149 32
Brasil 17 1 227 130 212
Chile 26 ;2 - 3
Naxico 12 4 3 m
Venesuela - - 1 - 166
Total 55 67 306 3w 376
Source: Statistioal yeerbooks for 1967 and 1970, ia siderurgia de Américe

Latipa en 1971 (The Iron and Steel Industry in Latin \nerics in 1971).
Both publications by ILAT..
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countries outside the region. Chile uves the largest exporter of rolled products in
1960 (see table 8), but its exposts declined almost to the point of disappearing
entirely in subsequent ycars owing to the axpansion of its domestic market and the

deley in its iron and sieel indur4ry expar.ion projramies.

By 1970, exports had increased to $51,000 tonnes of rolled products and 378,000
tonnes of semi-finished produots, and accounied for 11 per cent of total production
of rolled products. In 1970, of total exports; 54 per cent went to countries in the
region and the remainder to countries outside the region.

Projections of demand

Using figures taken from its studies of national markets for iron and steel
products and other Lackground material, the Letin American Iron end Steel Institute
(ILAFA) prepared table 9, which presents projections of demand for rolled steel products
for 1980, expressed in terms of steel equivalent.

The sun of the projections is impressive since it indioates that 17 Latin American
countries will increase their steel consumption from 17.9 million tonunes in 1971 to
44.5 million tonnes in 1930, 1If this is so, the increase in apparent consumption of
rolled steel produots for all the 17 countries taken as & group would grow at an aver
annual rate of 10.6 per cent, or rather more than the 7 per cent showm in 1960-1971.

Since the amounts of rolled products appearing in the projeotions will come from
inoreased imports and/or incrsased local production, local production will have to
expand in step with the increase in deman’ for rolled products, since it appears
wnlikely that the situation wita regard uc availability of resources for importing
will change radioally ia the next few yoars. This increase in production is
feasible if the iron and steel industry expansion plans of Latin Amerioan governments
and iron and steel enterprises are implemented.

If these expansions really do take place, anmnual steel production for rolling
purposes could be as follows by 1900 in the main produocing countriess

Argentina 10.0 million tonnes
Brasil 20.0 million tonnes
Chile 2.6 million tonnes
Colombia 1.3 million tonnes
Hexico 10.0 million tonnes
Peru 1.5 million tonnes
Veneszuela 3.0 million tonnes

Total 40.4 million tonnes




Table 9

LI 17 LACTY Aule ICAN COUNTAILG

(ihougends of tonnos of steel equivalent)

Avgeatina
Bolivia

Brasil

Central Americe
Chile

Colombia
Zouador

Hexioco

Paraguay

Paru
Uruguay
Venesguela

Total

Percentage of total

' P Per ocapita
ato el bt
3,669 3,632 7. 30 259
104 45 149 25
9,20 10, 30 19,580 150
557 459 1,016 45
509 741 1,326 116
502 537 1,199 %
259 112 309 45
4,050 5,109 3,961 140
44 23 7 2
621 056 1.211 5
9% 19 175 54
1 2)2 351 2,143 143
24,0117 22,6% 44,507 129
43.2 8.0

Sourcet ILAFA. Meroado y "structura de 1a Industria Siderurgioa en Amérios Latine

(1iarket snd Struoture of the Iron and Jteel Industry in Latin Americs).

The date for Brasil have been ocorrected in accordance with information in

the IBS (Drasilian Iron and /iteel Institute) review of January 1973,
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CHAPTER II
THE LATIN AMERICAN IR K AND STEEL INDUS: 1Y

Latin American production of steel ingots inoreased from 4,8 million tonnes to
13,8 million tonnes between 1960 and 1971, In other words, steel produotion grew
during the period under considaration at an average armual rate of 10,1 per cent.
During the same period, production of pig iron underwent a parallel. increase from 3.2
million tonmes to 8,6 million tonnes, the aversge annual inorease thus being 9.4 per
oent (see table 10), The present nucleus of the Latin Amerioan iron and steel industry
oonsists of 23 integrated plants which in 1971 produced 81 per cent by weight of the
steel billet ~roduction of the region., There are 57 semi-integrated plants which,
using scrap, mamufactured the remaining 19 per cent, learly all these plants use
electric furnaces, In addition to the integrated and semi-integrated plants, there
are many re-rolling mills which purchase billets from other enterprises. Their pro-
duction fluctuates considerably because it depends on the supply of billets, which are
imported for most re-rolling mills,

Latin American production of hot-rolled steel products in 1971 is shown in table 1
The total volume of rolled products was 11,2 million tonnes, the highest figure achieved
to the present time in Latin American., The largest producer of rolled steel products
was Brasil, which accounted for 40.6 per cent of the total, followed by Mexico with
27 per cent and Ar.entina in third place w th 18,5 per cent. The other producing
ocountries lag very far behind.

With regard to types of »olled products, the largest share, or 30.4 per cent of
the totul, was scoounted for by sheets of less than 4,75 mm, followed by bars for re-
in'orcing voncrete, accounting for 21,2 per oent, and in third place light sections,
making up 14,1 per cent of the total, '

As has already been pointed out, re-rolling mills and some integreted plants which
have excess installed rolling capacity import semi-finished produots for subsequent
re-rolling. In 1971, imports of semi-finished products for various plants in Latin
America amounted to 1.7 million tonnes, which means that of the hot-rolled produots
manufaotured in 1971, around one-tenth were produced using imported semi~finished
products,
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Lastly, important changes took place in the struture of the Latin American iron
and stesl industry between 1960 end 1971, 3ix integrated plants, including two in
Argentina, two in _razil and one sach in k xico and Venezuel:, started up, In addition,
there were substantial expansions in the production of existing plants in the context
of more extensive expanmion plans whose implementation is to be completed in the next
few years, The new plants and expansions of existing plants have brought blast fur-
naces of modern design, LD siesl works, contimous casting facilities and contimious
rolling mills to the Latin American iron and steel industry.

In summary, during the period undecr consideration, production of pig iron and
steel increased by 171 per cent and 190 per cent, respectively; pellets were intro-
duced into blast furnace charges; the manufacture of steel in LD converters became
more widespread; computers started to be used in plants; the proportion of rolled
products accounted for by flate increased and, with the starting up of the new inte-
grated plants, the geographical distribution of steel production in the region improved,

Productiorn of pig iron and sponge iron

The figures in table 12 indicate that coke blast furnaces are contiming to grow
inoreasingly predominant in the marufacture of pig iron. Charcoal blast furnaces
follow them in importance, and are used only in areas which have abundant firewood
reaources, it present they are restricted to Brazil and northern Argentina,

Electrio reduction furnaces were used to make 8 per cent of the total pig iron
produced in 1971, More than three-quarter of the pig iron jroduced in this type of
furnace came from the Venszuelan Orinoco plant,

According to the plans for expansion of iron and steel production being made by
various Latin Ameriocan countries, blast furnaces will predominate more than ever in
future because the mwost important projects only provide for pig iron production in
blast furnaces,

Lastly, returning to table 10, the mamfrcture of sponge iron increased when
another iron and steel plant using the sponge iron process was set up in Mexico, A
third plant of this type will soon be added in Brazil.




Steel production
Table 13 shows the distribution by procass of steel manufacturing in 1960 and
1971, The Siemens lartin process continue. to be the most w. lespread one, accounting L
for 53 per cent in 1971, The last starting up of 2 Siemens Martin furnace in a Latin
American integrated plant dates back to April 1967, and no Latin American integrated
plant is considering this type of furnace in its expansion plans, although overhauling
of these furnaces to ackieve maximum possible production from them is included in the

plans,

As regards electric furnaces, their increasing flexibility and ability to be
adapted to the most varied circumstances makes them preferable for plants operating on
& small scale under Latin American conditions, and their use can therefore be expected
to increase in future.

The use of oxygen has made traditional convertars obsoleascent. In Latin America,
the use of oxygen converters will be standard for expanding steel mills because these
converters require a smaller investment and smaller amounts of scrap, and minimise the

effects of economies of scale.

Utilization of modern technologies

During the period under consideration, Latin American iron and steel enterprises
were introducing the technologies used in iron and steel plants in the major steel pro-
ducing countries.

Technological advances applicable to - eductior shops, in particular those which
decrease coke consumption, are in the course of time gaining in importance, Onme of
the most favourable factors affecting production costs in the Latin American iron and
stesl industry is the abundance, high quality and low price of its iron ores. However,
as a counterbalance to the raw material situation, the price of coking cosl has the

|

greatest negative implications for the production cost of pig iron., Enterprises there-
fore seek to make maximum use of their nres while at the same time reducing specific
coke consumption to a minimum.

The facilities which Latin American iron and steel plants afford for the intro-
duction of technological innovations strongly influences the size of the role these
innovations play.
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Teble 12

LATIN AMERICA: PRODUCTiC~ OF PIG IRONE/ y BY PROCESS

(Percentages)
1960 1971
Flectric reduction furnace 4 8
Charcoal blas: furnace 32 25
Coke blast furnace 64 67

Source: Mercado y Estructura de la Industria Sidenirgica en América Latina
(Market and Structure of the Iron and Steel Industry in Latin Amorica)
and Siderurgia de América Latina en 1971 (The Iron and Steel Industry
in Latin America in 1971), both publications by ILAFA.

&/ Includes pig iron for founding.

Teble 13
LATIN AMERICA: STEEL PRODUCTION, BY PROCESS

(Percentages)
1960 1971
Bessemer 1 1
Thomas 3 2
Oxygen converter 5 17
Flectric furnace 26 4
Siemens Martin 65 53

Sources Estructurs de la Industrias Sid ca en ica Lutine
5%&% h Structure of the Iron aad"Etoog Fm’( ustry Ea Latin America)
and La Siderurgia de América Latina en 1971 (The Iron and Steel Industiry
umr“-mwo. 1), both publications by ILAPA,
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For example, in some cases, the use of oxygen in Siemens Martin furnaces required
large investments because the 3pace and 2quipment for handling materials going to the
furnaces was not alequate in steelworks at originally design: 4 to allow for the larger
volume of materials required for the increased steel production achieved precisely
through utilization of oxygen. It was therefore necessary to redesign the whole part
of the shop intended for the preparation of furnace charges, thereby increasing the

investment,

In addition, owing to the limited amount of investment resources available in the
Latin American countries, these countries had to make a considerable effort ic embark
on integrated iron and steel production, and therefore, once the plammed plant con-
struction stage was completed, it was very difficult to make fresh investments in
installations until a period of time which varied from enterprise to enterprise had
elapsed. This was another one of the reasons for the delay of plants in introducing
technological innovations of great importance for economic operation such as sintering,

the use of oxygen in the air injected into the blast fuinace, etc,

Similarly, the effort made by two iron and steel enterprises in Brasil and Mexico
should be described. The enterprise in Brazil was the first one in the region to
introduce important technological innovations - sometimes, as in the case of sintering
and LD converters, when there was still no certainty of the industriel success of the
prooeul/ + The Mexican plant was the first one to use a direct reduction process which,
furthermore, was developed as a result of :ts swa research,

Currently, teclinological adi.aces su.. .6 th: size prepc.ation of the blast fur-
nace charge and use of sinter are widespread. The use of pellets started only recemtly
because their mamifacture in the region also started racemtly, but prospects for their
use are very considerable and will become more immediate when production by Argentina,
Chile and Venezuela, which have plans along those lines, is added to that of Brasil
and Peru, whioh are now producing pellets. Contimious casting is already being used
in some plants to marmufacture billets,

1/ Sintering was introduced in 1948 and LD comverters in 1957.




As was pointed out above, it is sought to economize coke in blast furnace oper-
ation, and thie is the reason for the interest shown by plants in innovations such
as the injection o:r auxiliary fuels throug. the tuyeres and the blowing of air at
higher pressures amd temperatures.

In steelmaking, there is a general trend towards the use of oxygen, Inoreases
in steel production planned in integrated plants provide exclusively for its use.
Al®o, the reduction in investment, improved yield obtained and increased uniforaity
in chemical composition of products achieved with contimious casting have interested
Latin Americas irom and steel entreprensurs in introducing this type of casting the
next time they expand their operstions.




Chapter III

RAW MATERIALS FOR TH™ LATTN A IPICAN IROQY AND STFEL INDUSTRY

I1ron ore
P PR

With the exception of Argentina, vhich supplies itcelf only partially with local
iron ore, tlhe other countries in the region which heve integrated iron and steel

industries are self-sufficient in iron ore,

Latin America has good resources of high-grade easily exploited iron ore, Most
of the iron and steel plants in the region are supplied with strip-mined ores extracted
at low cost, The exceptione at ihe present time appear to be the plants at Zapla in
Argentina and Belencito in Colomtia, both of whioh have partly underground mining,
but which both work their own iron ore mines in close pro¥imity to their iron and steel
works - in Argentina, 12 kilometres from the blast furnaces and in Belencito, 30 kilo-

|
!

metres from the blast furnaces.

In addition, the ore used by iron and steel plante in Brazil, Chile, Peru and
Venezuela comen from large-scale nining operations plenned to supply massive exports,
80 that in respect of the type and volune of nining the cost of ore extraction is
very lowv.

At present, one Argentine plant is importing iron ore from Brazil, Chile and Peru,
but this situation will change very soon, vhen it receives pellets from the Sierrs
Grende deposit located about 1,25C 1 south of Buenos Aires. It is planned to manu-
facture 2 million tonnes a year of pellets there,

It is probable that the iron ore deposit at Mutdm in Bolivia, which is not yet
being exploited, is one of the largest ones in the world. Bolivia has no iron and
steel industry, but is carrying out studies on the large-scale exploitation of its
iron ore for export and for use in an iron and stcel plant intended to meet the demands
of its ovm market and to export some rolled procucts to neighbouring countries,

Cokigg coal

The situation in the region with regard 1o coking coal ie very different from that
with regard to iron ore. Although it has been estimated that there are coal reserves

of nearly 10C,C00 million wonnes in Latin America, little is in fact known about them, |
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not only as concerns the volume of the reserves thensclves, but slso as concerns the
quality of the coal, its beneficiation and its coking properties, Tt is for this
reason that the s: pply of coking coal or ..oke itself present.; the main raw material
supply problem of the Latin American iron and steel industry,

It is probablc that the lack of interest and of thorough studies concerning the
Latin American coal deposits can be traced back tc the time when the countries which
are today the most industrialized ones in the region beogan to industrialize, Finding
that, at the time, petrolewn was the preferred fuel, the new entrepreneurs concentrated
their interest on it, neglecting coal.

The Latin American iron and stcel ent erprises, which must import coking coal or
coke, are devoting special attention to ensuring their future supply in view of the
shortage in the world market, The proportion of imported coal in the mixtures going
to coking plante differs from country to country depending on the properties of local
coals, For example, in Argentina; the mixture includes €5 per oent imported coal,
while the proportions for Brazil and Chile are 60 per cent and 40 per cent respectively,
Peru and Venezuela import coke dircetly, 1In future;, however, if the supply of ocoking
coal increases in the world market, the composition of mixtures may shift toward
higher proportions of imported coals owing to the low quality and high price of
domestic coals, Phe difficulties entailed by extraction and the low productivity of
exploitation of thec mines now supplying iron and stocl plants in Argentina, Brazil
and Chile arc at the root of tho high product prices.

Nonetheless, in view of the fnot that large corboniferc.s formations of verious
types and characteristics are known to exist in the region and could be worked on a
large-scale basis at low coet; it would appear advisable to carry out a thorough study
of the feasibility of nanufacturing blast furnace coke using Latin American coals
alone. The study should be oarried out jointly by the iron and steel enterprises
oconsuming ooke,

Scrap

At present. supply and demand with respect to scrap are nearly balanced in most
of the Latin Amecrican countries, Exceptions are Mexico and Argentina, which import
sorap for their semi-integrated plante, In 1971, Mexioo imported about $00,000 tonnes
of scrap, while Argentina imported around 50,000 tonnes,




Ferro-alloys

Although thc Letin American countrice are continuing to import ferro-alloys, it

is important to notc that their lccal manu ‘scturc hos inereos -d considerably in

recent years., Argentina, Brazil, Chile and Mcxico produce the basic ferro-alloys,

ferro-mangancsc, {erro-silicon and silicomanganesc vith various proportions of
manganese and silicon. Venezucla will be added to this licot whnen it begins to
manufacture these ferro~-alloys this years Brazil producct the widest range of special
ferro-alloys, namely, ferro-nickcl, ferro-chromium, ferro-titanium, foerro-tungsten, i
forro-molybdenum, ferro-vanadium, ferro-niobium, silicon-calciua and silicon-calcium— ©

mangenese; Chile pruducces ferro-molybdenum and Mexico produces ferro-chrome and

ferro-molybdenum,







