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docurent han beer reprocuced without tormal editing,

1d, 7 3= 330




We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the best possible
copy was used for preparing the master fiche.




This paper is based on some of the results oatained in the
course of an more extensive study on the sahject prepared under the
sporsorship aof ILWFHA and the Depertrent of .cicrtific ~ffairs of thf
OAS%, The final report will he published shortly oy ILGFa,

The paper begins by stzting the .rohleme of trensfer nof
technology and examining the applicobility of sorme of the cuncepte
to the steel sector., A nistorical outline folloos stowing the lag
varistion {n adopting technology {in the cortirent, over time, by
comparison with the rest of the world,

The most usual channels for and formms  of transfer are
described, fnllowed by 8 dascription of the results attainet in the
main stages of steelmeking (blast furnace, sterlworks, rolling),
Comments are incluided on the possioilities of intra-regional transfer
of technolony.

Finally, some considerations are addecd con results obtoined,
present prospects open to the  industry in this field, ond some

recommeniatinna, basey on the opinlons given by technglojists end

exacutives nctive in the regional steel sector,
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1e In 1377, realizing the significerory ot torinc ey 10 S e Conoe tg
eveloprent of countring, the Institagto catinoe s rioanog el Fiorro Y

el ~wuero (Latin aerficen lrur end  teel Dstitute) - TUF KR = tiether
with the Uepartment of clentific «tfoirs of the (ronizetion of
«mgricen tates, decided to c nduct 8 study orn “Techneiogiral Inngustion

and frensfer of Techrology in the Cteel Industr, of Latde orerice",

-~

<. The author of the present poper cooperated vith (ernendo oulrre
Tupper  * in preparing thet ctudy, It wae complotead in early 1472 ond
i soon to be publisted by ILeFh,

3. The main object of the <tudy wes to review ond  exqrine the
technological development accomplicshed by the Latin mericoen iron nang
steel industry, in the light of its actual possinilities, and the
historicel circumstances that led to §t, #nd to compure it with similar
processes  in tha celetively mure hinghly developred countries.
Simulteneousl , the stuuy wes intended to present, as realisticslly as
possible, the role that trunsfer of technelogy hes played in the process,
dy canvassling the opinions of executivas and officiels in the tield,
some {duas were sought regyarding possible inter-enterprise, yovernmental
and multinutionel action aiming et accelerating technulogical deve lopment

in the region,

b, The initial field-work was done personally by thue authors und
included thi mi jor gteel compunies in the region es well as government
agencies and stesl industry coordinating organizaetions in the relatively
more (eveloped countries, snd the main steel and metal research centres
in the region, The direct informotion collected uwas then analysed,

D

‘' Livil tngineer (U, of Chile). Former Joard Chairman of the uia,
de ~cera del Facifico (CAP), Chile, Fresently international
consul tant,
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. T dnterviee, teld 0ocing tie o lgeserk otage choerly poureled

thi o eret Uet eps Fult ip o the sector an tatelng 3 et tonould
Pedp to sttain morinem gtilizotion of leadd sorhnLcal nd Coentific
o, asdlities tor oo ting ond abeoorbing toohnology, ooy o tinde

with the ettdcient o e Yictic vl et of steelrosine oo sty

in tho reoion,

b Tte renort eferred te ahove covers the follooing: description
of the present stosus of Lotin oo vtican stezlmaking, It istaricel
development, examinction of the | resent technalogicel level of the
cgpetur, listing of rosearch ropecity avallable in the o ion, the
history of technolpgy trensfer tn ard in tre dron @nd stoel inrtustry
of the roeclon, conclus.ons and tentetive recomnen i tions intended to

improve, to the extint possionle, the rosults odtedined to 1ot

7. Trhe present puper contains an updated sunnary of those results

that have to do with the transfer of technology towards and within the
reyion, Tney are oased on infornetion and opinions oot=ined directly
from stiel toechnolugists and executives, the acthors acing responsible

for the interpretation jiven to such material.
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8. Hecent studirs on ecunomic devaslopment for the nost part tend to
place technulogy amung the factors determining such development.
Through the examinstion of many countries and sectors of activity it
has been found that the traditionmal productiun elements - nature,
labour, cepital - are not enough to guarantee s yrowth of the Gross
National Product such that will enable all the countries of the world

to overcome stagnation and underdevelopmient,




(, .
in

N

1t is increasingly felt that the key to such grow it

must O sought,

the wse of more efficiant andd o Lion:] aestbads thy transtform natural

wwurces into ygouds and services that will nwest the eeads of the

comnunity. ouch methods are incluaded 10 the notion of technology as

it

10.

is so often used - and &dused - in the present day.

The importance and dimensions of the pretlem heve not failed to

drew the attention of internetionoal orjenizations; quite the cuntrary,

to

a grezt extent, through studies, weetings and specific action the

true dimensions of the "technoloyical gap" have secorme better known

and ccncrete measuras dare helng proposed to reduce it,

11,

At world internatinnal level it is worth stressing, amon; others,

the efforts made in this directlon by the Secrctary of the United

Nations, through the various UN Divisions or "ad-hoc" committees 1/,

by

tha UNCTAD Secretariat 2/, and by the Secretariat of UNIDO whose

most recent work will be described at this Seminar,

12,

In the Latin dmerican sphere special mention should be made, among

some of the mast recent efforts in this area, of the work done by the
Urganization of American Ltates 3/, tCLA 4/, and the Board of the
Cartayena Agreement 5/,

Y
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Ses: U.N, "Transfer of Uperative Technology at the Enterprise Levael”.

Report of an International Expert Group (E,72.1I1.A.1). N,York (1972)
U.N. "Appropriate Technology and Research for Industriel Dev."

Report of the Advisory Committee on the Application of Sclence and

Technology to Development (E.72,11.A,3). New York, (1972),

See for instance: UNCTAD Secretariat, "Tranafer of Technology”.

Report to the Third Seesion in tantiago, Chile. TO/106(April, 1972).

Sea, for instance: papers preparad for the Conference on Application

of Science and Technology to the Jevelopment of Latin America(CACTAL)

held in Brasilis in May 1972.

3ee, for instance: ECLA, "Transfer of Technology in thae Hrazilian

Steel Industry" (mimeogrephed, Santiago, 1971).

See, for instance: "Transfer of Technology", a study by the Junte

del Acuerdo de Cartagens (Cartagena Agreement Hoard), (70/107)

Paper prepared for the Third Session of UNCTAD, Santiego, April

(1972).



13. Theeo otuldio: reflect <he Lreat concern that srose in o ame
cuuntries cuer the effcct et thr cirect ar inditect cost aof purchesing
technology - as o .rated in the pert feu AdArcades - Hove hes on o thodr
palence of payments, Jith thoelr owp resources OF with the help and
support of inte:n ticncl orgonizations they cove aeen centducting a
numoer of studiecs intenced to quantify the cost of the v rious forms

of transfuerring knocu=how cnc to seck possivle joint action for

improving the burgaining conditions of developing nations, Detziled
reference tu these studles may be foung in the publicatians renticoned

rarller.

14, A5 & result of such studles laus began to ne enforced and
orgsnizetions to be set up for controlling and rarticipating ontively
in the tcchnnlogy negotintions ceonducted by the enterprise, Joether
public cr nrivate.

15, LNtil A short time ayn, the scle part played by governnents in
those negotiastions wes rastricted, @t the utmaost, to the Central duonks
which were responsible for registering technical ussistence contrects
with a view to providing the foreign currercy reguired tp oy for it.
In uther ccses the controcts must be registered with the finistry of
Finance or its agyencies, for the texes they generated to be duly
collected. .uch controls, however, src strictly finenciel, basically
aeffecting the direct cost of technical assistance or purchase of know-
how, and embodying no authority to discriminate as to the type of
technology purchased or to regulre greater participetion of locel

engineering in the projects.

16, Uvespite its limitations this form of control did lead, towever,
to come remarkable results and major reducticns in royalty paynents
were achieved in tratitional industriel scctors,  The results,
unfrrtunately, affected only the dgirect cost of the transfer, that is,
only tho visinhle top of the technelejgiceal “iceberg”.

17. Fust recent laus ond inctitutions tike govermmental perticipation
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and action 2y speciclized institutions a step further. Jy way of

illustration it is worth mentioning that in “eptemoer 1971 arjentina
issuec Low No. 19,231 whereby the nietional egister of Lic nse
Controcts and Tronsfer of Tochnclony was estiblished, unaar the

Fimistry of Industry, Trade and Tining.

16. The ~ndean .rea countries have a Lommon Litatute for Foreign
Investnent (Jecision No, 24 of the _artagena figreement), wbich was
issued in December 1970 and enforced as from July 1971, It contains
8 full cracter on common regulaticns governing technoleyy purchase

contracts end atent registers.

19. Jrazil rvorguznized 1n 1971 the \ational Institute of Industriel
Property, which, together with speclalized sectoral agencies -
CCALIDER, for the steel industry - varticijates actively in tha stuny
of new contracts for purchasing technology. In Mexice the Law
yoverning the leyister of Transfer of Technclogy and ths Use ond
({peretion of Patents and Brands, und creating the tional ejister
of Transfer of Tochnclogy, under the Lecretary of Industry and Tradae,
was enocted recently, on Junusry 30, 1973,

20. Cn the other hand, nearly all the countries in the reglon have
oryanized - under very similer names - Nationel Councils for
scientific and Technolngicel Rescarch, whose main objsctives inclure
coordinating research work within the countries and channeling
internstional technical assistance provided by goverrmente and
internatioral orqgunizations. l.ith varying degress of efficiency and

government support, these sodies negan work in recent yeers,

21. oimilar linzs of action havc neen followed in the stuel sector
where coordinating councils, institutes,end trade assncietions have
been st up. In audition to the spacific gpurgonses for which they
were or are oeing created, thase oodies may play a highly significent
role in suppart of the groups negotinting technology.




2. In 'oxico the est 3li-toect of iy st yeap]l teel et ot

in being consisered, In srezil the 0 otiansl teel Trgootiy ceocdl

COLAIDEH) i opercting since 1970, rgestin founed the lren endg
Lteel Institute in 1472, The ohileon teel oo titote (JLHA, o
started in Chile in 1957, Those inctitutions, along ditferent roads
and with varying degrees of ntensity, all souk Se improve the

exchunye at least of pot strictly confi:enti-] irformaticon, 1t wes
found, nevertheless, that rone of then, eltts r ecause of their orief
existence so far or aeceuse of the direction (iven to *heir activities,
has endeavuured to organize :pecizlized and « tadle teems of negotiators
avble to set out guidelines and widvise vnlerprises on what te buy, how
much tc pay, how lony to use the technicil assietanea purchaseg oand

whare to obtain it.

23. It is worth noting that amony the steel srrtur executives
interviewed conflicting opinions were given ws to the advisshility or
usefulness of preparing such permunent teums of negotiators, as well

as regarding government coaoperation in the negotintions. The ma jority,
however, backed by the experience of some of the develo.ed countries -
Japan's M, I.T.I. is a case in Loint - were in fuvour of such participation
feeling that in this matter the accumulation and dissemination of

experience und information is essentisl for Future rusults.

24, The steel industry shows certain peculiarities insofar ms it is
essential to other industrial branches(fabricaeting industry, the autombile
and transport industries, farminy and food processing, construction
industry, etc.). Conseguently, it does not allow quality to be smcrificed
in order to finance the indiscriminate pursuit or use of native technoalogy
competible with the relativevlocul cost of production factors,

25. oteelmsking presents three clearly defined creas for possible
technological resenrch. Une is the preparation of raw materials and
ancillaries, reduction, transformation, and refining processes until the

steel is tapped. Thuse transformations are brought about mainly through
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and piont rutomsotior,

g - in w1l t'ree srees Letin omericae stecda sdng o sehioving, in
narfy 1nstences, a level thet allows 1t to Poploy Ll moaot g oetie ot
proctices e, livd {n the ~ore induotri lized courtrica,  Ir TIente at
Teyional research activit, . however, tonts Lo Focus on toist tage,
thet of mitiriels processing ond metolluraic. d prove ceoy, ot et 1s lap
colled the "dirty st ,e® of th. itauntry, In tnis connexion | otin
MEFLCUN Sterl Companies hove suven e sienificent contritotiony o

world stecl technology,

27. In &, prosching the choice Hetuwen Stanster eor lo sl LTy tivaty,

a furtier consiuer.tian rhaoult b »tded - that tharcugh knocled e of
Rrocesses currentiy In oprretion end avatloble in  «irld vhiediowing s

a3 pre-raquicite for conducting an cdequate teehnolagy trirsfer
necotiation, aut that it s simultonusly the firot e tuwkrds
starting tho craation ef locul teche lagy., ~daptetion of Luch [ rocesues
to the peculi - ritien of local neturel resgurces (conl, iron rre, ete,)
and to 4 cost ratio of labour one ¢ ,ital concintent with covtitions
prevailing in the re fon, senarctes o kint of aetivity which for come

is etill included in an afficien® transf. p of technology, nd e athers
i wlready ;irt of locel creativity V.

1/ voncerning this subject wnd stups to o taken towsrds Btlvtaling
metallurygical research in Latin snerice & puper was urapared for
LCLR 85 anrly as 1966 by Lutz Corrém da Silve. In it o list of
quu;ecta whure recearch ias nucesssrcy in Latin .wmurice is included,
see: “Corres de Lilva L.: “Froblemes que reuerem pesyulsas
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care o eng core, o woe of Ut compentes are cur-ently dning”,
9, Sredderatian of the s ectives pursaed oy tre cncicition of

sechnologtoc) beocledge 10 neerly ou boportont ae Bdentifying th kind
af cutivity involved, s ooxtress oo 65 1t ds worth cvotioning o oume
gnterprd ooe in th roion thet, enccur jed oy an o artifictsl oxehonge
Pate, @ tox ogutem Caveuric, rosittinces coroed nd over-coalpment,
and near-nongpoly omoreet concitions, Allcwed thencolues to e ceorried
Aty ay W law of least resacotence, tmported slents encer "turnkey”
contrects ang keep up contro ot for purcrase of tecormology covering
PEOes Coaes ot e goite oo biar bt the rest o ab e v wty in toe

Ie L’i nn,

. There are, toa = ole oys 10 thie stecl gectsr -, comy anies wnich,

uinter o apperent S logen of "technological sielf-sufrficiency” and

A .
tecnolbyices ma Industria siderur jica Latino=-mericana e reflexpoes
soLTe 8 agro nece,seria’,  olmpougio Lotinoarmericano e Ingustria-
loacifn,  ST/cLaZionf, 0 3/2,604, antiago, chile (1966),

1/ uebwuschoer, weivz,and cchamoletz,  “Trinafur of Technology in
the teel Tnuustry”,  tutiliched in !'ortuguese by the Inostituto
de begquloan cconomaicas,. bnlversity of oo icule (1871),




protected oy tariff and market conditions favourable to their rroducts,
kesp up an edessively conservative attitude and stick to preoduction
anu management methods obsulete in the rest of the world and aof the
continent,

31, At the other extreme companies are found whose attitude to
purchusing technology is openly ageressive : Lhey are nermanently up to
date on world developments in the sector, and maintain a team of
nrofessionals enabling them to e hinhly selective in their purchase

of technology, and to apply the criteria of profitability and
competitiveness in national and world markets,

3.= TRANSFER LF TLCHNLLOGY TOWARDS THE REGION - STEEL SECTOR

3.1 Historical heckground

‘32. Chart 1 descrihing the invertion of ateel processes or plant and
their adoption in Latin ~merica, over time, endeavours to prasant in
graphic form and chronological arder, the lead-time between proc2uses,
plant items or systems as they were adopted in the reglon, by comparison
with the initial adoption on an industrial scale in the countries of the
world where they origineted.

33. This chart is not intended to be exhaustive. It refera only to

the invention and adoption of the major processes that have enjoyad world-
wide industrial application, The historical bsckground of Latin Americen
steelmaking - quite vaygue at certein times and in certsin countries -
leaves the way open for contributions from experts in the field who might
help to improve theses charts by possible sdditions.

34, The ege of maodern steelmaking in the world begins ebout 1830, with
the first chercoal-fired blast furnuces and coke-fired metal-shaft
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furnaces., The first industrial application of this process in Latin
nrerica wus “o. 1 nlast furnace at L{a. Funiidora de Fierro y rcero g
v enterrey (Mexico), built in 1903, that is seventy-three years later,
The -essemar furn~ce took 66 years to appear in Jrazil, aosic Yessemer
was used in lapla, -ryentine, after sixty-nine years, whereas the first
basic o en-teartt furnace was adopted only twenty-five years after it

was nvetied,

35. tne of the Juvelopments most, quickly assimilated for the period
wis® the lo.-shaft . lectric reduction furnace, of the Tysland-tiolz typa,
which was first erected by Cia. (lectro Metaldrgica ~iberdo Preto,

drazil, in 1922, only two years after its initial adoption in the world,

36, in the eecond half of the century the chronological gap in the
adoption of inventions was ccnsiderably shartened. Marcona Mining Lo,
erected in Faru the first iron-ore pelletizing plant, with a lag of
fiftesn years; Cla, .iderOrgica Jelgo Mineira huilt its first LD-type
4GS furnace in 1956, three years after it wes invented on an industrial
scale, The so-called continucus casting process touk only six years
to come to Latin /merica, ~acuum degassing (ALEA-SKF) appeared after
seven years, The first UHP electric arc furnece was nperated by
Gurmendi S.,A., in «ryentina, in 1971, nine years behind the first
industriel application.

37. A major event for the region took place in 1957, with the starting
of a direct-reduction process for producing spaonge iron, developed by
Hojulata y Lémine S.A. in Monterrey, Mexico. This fact is marked on
Lhart 1 as the sole point of contacts betwean the lines indiceting the
lead-time,

38, tvents in the past few years show that the possibilities of
innovation and adaptation are greater than ever today. This points to
8 netter knowledge of world technelogy on the part of Latin American
enginesrs and technologists, as well as yreater management capability

to absorb new technologies and aven to support the devalopment of local




Pomnuations,

3. The o, Intne Sany Lo RTFE SR ARETE A AL PR ATES S EED 1S S THD SO I A
BOCLunt st gy R Latin crerican 1o Lo 5t ) ntatry o e
pOGOLES g mion ol g tortinelo des heve teen the oo of )
"‘u‘)’““ 31;31 et ',l" sl ?‘i‘r!“,‘ti\j . 't__‘;;»)t of the idtat qr Coty ;?51 P i thye oy 17y,

St rol tterned e e gty of Ligk uf soiantific or Lo hege 1
knoo 1edge af THaeaCher s and cng s Carking dth e L oetin

oibaaens ateel Liogories,

3.2 oot usual Forp ;r_yurthubithLuhhﬂﬁ)déiAiﬂ the nteel aoctor

L0, aviral stuaies pusliohed recectly, In sore of onich the aothars
of this paper have participated, glve o Jdetailed anclysie of tho varicoae
thannels currently in use for the tran-fer of tertnology and the type of
know-tow invelved in the trensfap A/, e need not thoerefors dunlicate

that armlysis here,

i

L1, auffice, it to recall thet there is a functicnel classification

making a ddstinction netueen the categories of triosferasle knouledye
({.e. feasibility studies, design of sew facilities, | it ronctruction,
murketing assistance, tectnical assict nce in Alant uperction, atc. )

Le, wnother torm nf classification 4 Lo o un a .0t ocectual criterion,
according to which ¢iveral transfer methaniigme or channels are identified

(i.e., Aajrecments on design and canstruction, license agreements,

technical ausistence agrevrents, mancgement contracts, etc, )

S ———————

1/ Lee, for inctance: U,N, "Transfer of i perative Technulngy at the
Lnteririse Level”, «eport of an Intaregional Expert Group
(L, 72.11,A, 1) New York (1972),
Lnaper Ch, and sercovitch F, "The “echanisms for Transfar of
Technclogy from dvance to Jeveloping Countries®, tiniversity of
nussex (1970, mimeograpbed),




5

W3, ’L.'?~tly, I AT neten th ot 13 7y Lide witn the oot ismg

by

Cabaomo Nnive toge HOVLE tho T L ogian nf ”;ru;rluturv K“V‘IWJJ'".

Ve e e tha Frovly vouessiale tigm o of Lrinnmission eon nneling freely
wvalloale terrag o kKoocledgce,  Thijco CILiGOTY Covery technical

PULICTIENG ) Lo jentifie c“nferencus, trainin, COurses, vy ntherg,

YN cpeert from Gume varlutions in the e svopted in the Jitferent
ctutteles, e ricture or reglanc] Sl2elmining roveals » ot ot common

Footures et g, Jdeseried nelow,

Ly, [he frowely Bvailenle chonrrisg CL_mecharnd sms are el) Known and

e=3ily accussiule, oLme, like the exchange of technicyl docurentaticn,
UPyuflzosion of scuinarg o tochnie-l MECLINGL, Zhi o pernonnel training,
Meve develao,ndg -1, ,nificantly, Frequently ouoted io the work nne in

Wiv respect ay 1LWFS and tre agr (vssociagdo drasileira il * thig) -

the wrezilinn regals cooociation -, poth of which, through th. ir meetings
und techrnical puslica‘ions heve vecome officient Chaime s for rxehanging
tafurration wicing technoloyists in the rejion and between them eng their

colle:sues in mgre Cvwveluced countries,

Lo, nS Tegatds the use of mechanisms subject to cuntractunl arrangroents,

the most frenuent refer to cantracts for plent idesign and construction,
anc for technical wssistance to operate the plant. In go*h Cunes the

MCst usuel form i that ~f contracts for cencrel techiiical aLyictancy

Crerating with & 10 cuountirpert; their unject and overotion vary

bLeording to oses,

L7, Lwing meinly to e size of the cumpanies and tn the fact of Utete
berticipotion in rmoot of them, considoirable rescurces have buen devated
to treining nog keeping up thair own engineering teams, ns an essential
contitian for assindilating technical knowlrdge anuy generating native
Elans desiyn and c.eration Capabilities. This doas not happen in the

snuller companies,

W, similar evolution in tl'e2 process of acquiring technology wes




Cdselve=d ir o toof sro lants yraited: 3 Firgt s lent s eootted o ith
A significane o orer 7 Faroign tecinicol i otoroe for piont osign,

cheize of ool ot o Sterting period; the aosistanct fenre ses

rapialy Lo troe g o Lion ector, ohen e anclan ia IR TRRAIIITR WA i B T AT

]
Corried o Gitn 4 oo, Thicip tior ot jo-d e cin2ering,
particalorly for cooagiog thr aorks ond selecting oquipvnt; L lantg

arriving at L o 0 icond e third @xp onlon heve Sohioved

.
Contigerasle portici, ation ny lacel engineerin  and e, Iny foreign
firms only 'or sjecific ©oLte of s troject,

¥

L9, Discentinuius scbtivity 1 thz valicus specialities inv - lys] in

4 steal 1o ect was g sLed 5 oA tirmiting factor in making re tur

Rroyress fooords soustitoting foreicn angiceering, tnly in g verv tow

CebRs, an will te v« Toined lioter, has it neer possiole tn =t up
Inzal canalsing fiee ., sevtializing i cpecitic gress and ansering

Cuntinuity by uwrving scveral steel corpanies in sucCcrHsinn,

501, The deiree of participation of local cogineering in clant design

is of primdry import rnce secouse of the muliaplying effect ricsing from
desiyalng in accordarce with local or reglonsd provuction possioilities,
thu. ercceeging the local capital geots industry, stisfactory
utilizetion of engineering capsbilities svailenle in the roppae de atill

far off, Desiyn possinilicies are very differcrt shen the gesign
originates with the Jocel conpany and is checked by some fereign firpr,

and wher: the raverse hap, =ns, In the latter case tha cost involved in
possible moiifications to & finished profect designed for foreign equipmert
weigh too heavily un the ex cutive responstcle for taking rdeclsions,

whose first duty is to onswuer for the economic results of his company,

51. very little iy ~.pwn 4bout the actuml cost of the cortracts for
purchese of technology th.:t tha indiv el co- sanies sign.  uch

information isa uvsually considered cor i tential ..nd the sple ansuiers
niven in this connexion refer only to qeneral flygures or gualify the

cost us "reasonable" or "excessive, but assential", In very feuy
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instances the {ijea wag accepted that dapropriate an T2 NGy ) le

dlssemination of rhi | intormation ancng the companige of the cratinent

would Improve Sullstantially the Jary:ining LUntitinns of eyen ane, asg
it ©ouls permit *ne Jtilization of FreCe i=nts of 1 ,er Cant o andt of gome
equivirlent to the most Favoured natign clause,

52. In arranyements tor yeneral technical assistance, payment

usually tukes the forn of 8 fixed annual oum which entitles the
racipient Company to consult the foreign Company on <perific topics,
have their eXperts travel tg tho plant of the cdvicery firm and vics
versa (the direct rogt invnlver in sych trouel js, however, eoxtra ang
payabille oy the recipient of the assistonce), This form of Arrangoment
was favourably commented on Jy o the executives triterviewed, who pointed
out that the nenefit ‘ferived from them i, due tn the Energy and anility
of the recipjent ratter than to the J00dwill of the Supplier, Home
companies fail ‘to utilize fully the Fossibllities of thege €Hrrangements
Jecause they are ynawasre of thair own Lroblems ang of tro type of
information they shaould request, The freatest jenefit drises from trips
to the plant of the supplier company, which Jenerally betivey 4 te
openly towards the staff of the recipient Cempany,  Payment Por guch
contracts through a rcyalty per ton produced is very seldom found; it
ls yrowing less ang less frequent, «ng should disappear sgon,

53, Lontracts involvin licenges ara infrequent ang restricted to the
field of fine ang speclal steels. &s fejards common steels ang certain
speclal steels in general use, this form of contract is non-exictent
dec:use there are standardized steels mage By fairly well-known
processes, License Contracts in force for the production of fine and
elloy stecls refer in any case to tre rijht to employ patented procesges
and do not entajl peyment for use of Lrand names. The clesrest cases of

B8yment on patents for use of & process refer to direct-reduction (HyL

process) uandg cnntinuoua-casting plants, The “orm of nayment for this

tyra of contract is celculated 88 3 perzentage nf the guley price or




Db, ndost <10 Y Llantn vl ated FERNSRCS NS AR ECE SRt 1S I N 1
timens wrleT cartreote ©or teinpical oosiotance W0 03NAGT L. e
ALTEO U ents oo e L ket onnt ond, o b our reme i Ui, ore
interded tooo, 1y asanstanee in sonager ooty some i Lo nle L,
Lot tion s To res iy for ot ertire 1ot oot o Lt rtain
LU, = b b teaccted L o te e Ll st an poeralinne oo reh
ond Triorronion oo <tercotization, bich 1o Covered Ly thin forToof
ArTan v ent, troogh it ooktloes ToCers to sperific srtoges 10 the
techinicl irrese of tre Yoot

55. sunt e St Mtecrerincdi, D Jap” ls o ften mentioreg, the exidtence

144

of = "roncomrent Lop" i elup recojidzed,  To odlscons 1t woald e

beyond the ocupe of this oper; on thin sunject some think tieat it is
more Jifficult to tiil tha the *uchnologizel gep, inasmuch as it
entails trorsferric, and ausorbing attitudes reore (ifrficult to <raramit

than objective technical i owleige,

56. .ne channal for trensfer that is very seliom rentioned, altnough

it i employed quite frequently, is that of hiring free-l.ance foreign

gersornel. Tuo opinions ere current among industrii-lists in this
cornaexion, Jsome fesl that the system is unreliaule a4 regards the
level o/ the experts aveilatnle, ard that the advisory services of a
company, if mora experncsive, are more trustwarthy and up to date, (n
the other hand, must of tha exscutives interviewed have resorted to
hirin) free-lunce wxperts, either parsonally or throuyh ad-hoc organizati
(smong them the Intarnational Lxecutive -ervice corp., IC5GC). The
ailvantaies of this system include, in sudition tc lower cost, a more
open attitude rejardingy trensfer of intormation, as well as a yreater
dejree of ldentification of the free-lence export with the success of
the comy.any biring him, rturthernore, il results are satisfactory there

Is the nssiollity of hoving bim jain tne staff porranently,

47. gqulpment purchase i+ usually a form of trensferring process




R L

£
4
5
a

b

t,.:ch?’];‘}lc‘i\/ t,r‘ar[‘.u;h L 13-*."1‘,)..?7} VETIG ) oy HRT s tor g S ne Tviees

supfliet ny the TANLY tturerg, Thy effaitivinegg of EAD RN NS Yor, as
ir ctior CI509, Jearnis t0 . CTENeT extunt ren this Looreis gl ility
ar the e, jeemt chturprice thoan an the Llovel of (ho “uppriior SOt Ny,
Ir uch Cases gt io diff i Yo drtermine trps doetual oot of ey o

traccfer, for a4 ol il ficant Feroentags ang DOMEie 0y 3] pf it, 1

included in the rice uf the voulpment,  In e LIse 0% itemg of

general Lse (v ine PrEssas, cartgin L/, s n* furnace, ot

Competition o uny s000lieps tirlivide jg Batre wly ELrang anc the | 1.
volume quite Eubstantial, 50 that surcharjes for fesearch nn
levelopment Lanngt e Lo high zecause t ey are 5)rec g Lver a lorge

Numoier ot ynits,

56. in the Lase pf vent For Sreciclized use (cunvertﬂrs, Tty

o]

typps of mill rolls, .rts of 3]st furnace, ete,y 1.0 rFimoer of

Sy liers ang consyners i« Stnsideran Yy Tuiduied, The cest of o earch
end vevelopmant mugt 3¢ financey €y a few custommrse aNd the selrctian
is not mada FPimAarily in turms of Flulpment cust, uhich lerds tg hijhap
surcherges un initig) Jrices, ui. ratrer ' rough Caprtoalized reyalties
or other forme of dayment tor ot techinnlogy,

55, TeCENt studias on contracts Fur transfer of *echrnlogy in
dfferert ciuntrjes Peve revealed the “xistence uf gl ey yoverting
restrictions on =xport bus3inilitiug, rurchase of parts gf pq,
nAterials free the licenser, marketing rolicies, advaertising BX, s 2,

or specific arend pares Or Lrncezses, Liauses of this type were pot

found in the cnrtracts examined in the steel seqntor,

3.3 Quantificggian of know-how received by Jeneficiaries

6d, The evaluationg often attempted on the results of the trihnglagy

transfer pyrocess glve es the nojective function the self~sufficiech




sttained io design, uperation, 4acd manajement ot the plant, teel
tectnalogists in trw relicn feel thot self-sufficiency is nlready

possinle in -wveral portions of the process, out that for reasons of

aconumic efficiency it is nat advisaole. Jlost-furneoe design was
given .. - i Dopoint: there are several gngineering roups in
diverse? conpanies of the rejion that are fully ~opoole of iEsigning

a alast furmace; nevertheless, if an uptimum cesign is desired,
including special performance festures, it may turn outl more efficient
and economic to resort tc some ot the specialized firms operating in.
the world. This in turn requires a very gound lucel enjineering tuam
ty act as counterpart for the specialized fureign groups and permits
resorting tu the latter only as «nd uhen conditions require it,

Needless resort to the expedient of turnkey contracts is thoc avnided,

61. In those countries of the re lon where severel nlants are
operating and continually exjpanding (drazil, Mexico,and - in certain
processes - iirgentina) specinlized local engingering firms have been
set up ensuring continuous workicad by serving a number of companies
in succession. Infrastructure projects involving clivil works fer the
plants should be exanined as a seprrate area, insotar as local
enyinearing cepabilities can usually ensure full self-sufficiency in
this sector.

62. The deyrea of modernization or upidating in the various processes
cannot be taken gs ¢ measure in the process of transfar of technology,
the volume of invastments committed for erecting a steel plant, and

the repayment periods restricting speedy replacemgnt Ly new processes,
however renowned., 4y way of illustration we may quote an tCLA report
of 1968, as follows: 1/

A/ ECLA, "The steel Industry". Information Oocument Mo, 6 of the
Thirteenth Lession, ULima, April 1969,
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(e "ertorturately some L., Carndting fripe , de g oy

Clivitg
in Ltatin sunerica *¢ invast in O, en=hparth 41, , Lok ot oy t el b thg
titries, wen hagic Oxyurn steeimaking g vy 1Pre tr g
narket, except in the (45,1, Far thia roogonne ELERCI £5 SATN N SRR B wiloan

companies foiled Uy toer Lia Copertanity of ertioyg L reauction Wl th

up-to-ddate tacilities, The ueral cooreity of Coyrdt g dirved Ting in

the recinn Lievents Latin e iCan steel plonts troe follooarm, the

example of the L.L,w., where (H furnaces = even the Mwly=-built - are

aeing repiaced by UF stealuorks”®,
&L, ‘eyarding transfer of technrlogy 100 erterprigag incurpeorating

foreign coupital, thera is as a rule active exchange of {i~f.rmation

‘etween the arent company end its Subsidiary, It i difficule,

however, Lo estimate the coust of transfer as such, a, triere are many

fFinancial chanrels for contact hetween them, 1 oreign ca;ital

participation is nuite low in the sector, if the numher of cor e anfes

involved is considered. Most of them asre semi-integreted ang operate
in the field of alloy steels or tuse broduction, (f the integrated
plants operuting in the region only four have fFereinn |

(three in Jrazil, one in exico),

articipmtion

65, Une element thet 1as occesionelly discourajed innovations in

30me processes is the imgalance in the tize of the various plant

departments, 'uch imbalances arise hecause,when a atesl plant e
planned in a developing country, rapid market growth reguires foraseeing
8 number of steps that will allow futurs expansions to he made st the

lowest cost. The usual thing is therafors to build as oversized unite

thuse which ares the most 8xpensive or whnse place in the produc tion
Cycle does not allow them to he stopped while expansion is under way,
The result of this is thet - at least in the initial stages of
Operation - purt of the plant works at a fraction of capacity,

increasing costs anid checking possiule meassures for impraving
productivity,
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f.6, ath in the nlagst furnace and io o lirect reduction 3 satisfactory
degree of bnowledone and hondling of the [ rocess hie seen occonplished,
the recclts oatained teing on a par with those achivved in the rect of
the werld, tabing into account the size of the plents thet the markets
of the recion will allow.,  In those countrics of the area where the
markets iurtify lalge-scale or highly-specialized plents, production
fioures and quality are conpetitive gy internation: 1 stonderde, and

the participeting technicel staff is mostly if not wholly locol,

(7. The Adirect reduction jroress leveloped By Ho =lote y Linina LA,
of rerico, currently in use at ceversl (lente in Litin cmerice, is the
rost artueworthy result - toined in the recion in the aree of local
tect nclegical inpovation,  Trere cre clso canes of spaciclization
arisiny from the rescurces availeble in a given spot, such as Lie
tharcuval-fired alast furnccey operated by some razilian pl o te, where
the wurld's best results for thic tvpe of furpace have been aobit.ined
(Fonlevade plant, operssed by cia. iderirglca selgo 'ineira), 45 well
as fijures that mok= the pLroross o successful competitur to the coke-

fired vlast furnace,

6E, The preoeess of triensfer of technology in this brench of
steelmaking may ne considered successful, Most pluarts Begesn with
foreign technical assistance end foreign staff to opernte the blest
furnaces., The foreign staff was replaced after fairvly wrief periods
and tectinlcel ausistance wisg either entirely dispensed with or

restricted to ad hoc contracts for resolving specific prohblems,

€9, For expansion projects mixed te:ms are hired, congposed of
specialized firms for designing the Llost furnace proper, and local
consultants or company staff for handling infrastructure design,

encillaries (coupers, gas-cleaning systems, conveyor belts, oins for

raw miterials, etc.) and plant layout,




0. incenstructling plant onits the Countries of _reater reletive
develepment in vteelmaking (irazil ong Fexice) havi perasrig o e
ot local cercolition #quol to A0x ip weight af all the wlarcrts

vrplnyed in erecting a tlast furnace,

1. ~t this point it s worth centioning the interest felt in tra
reion faor develuiing or a1a; ting new Ore-preparation processes, The
cnlely to imprave n]ac

hut wlso, in sone cases, to rermit the

oa,ect 0f tHis pursuit is nrt st-furnace ntficienuy,

use of lacal iron nres that ore
ROt aluhys suftahle far direct use in

the conventinnal ulast furnace,
coint action hay

Been unifertaken by steel cempanies and iron-qre rining

Op.FTAations,  Leveral wllet lanty pr. 1ireily Nprr-tiry in the region

and As many crojects are well alvanced,  Ir additior ta sunplying the

extra=1ue iopal e .ort sarket, the, leliver increasing zmounts of raw

naterials to steel plants in the region,

72. nlmast all steel ;lants in ‘te re;ion operete regular sintar angd

self-fluxing sinter plants in order to utilize ore .
improve the overall efficiency
materivls,

Ny coal fines and
of the procass by recycling even waste

73. -0rk aon pelletizing plants hus been done

jointly with foreign
tirms specializing in plant idesign

‘ind operation, successful results
Leing ootained noth in production and local assimilation of tech

nology,
For sinter plants,

which require processes and e uipment of more

universal desiyn and construc:tion featurss, a Qreaster ‘degree of local

enyineering and materials has hean utilized.

STEELWERKS

7‘0, Latin

“merica has followed fairly closely the world trend towards
repl

acing the conventionel open-hesrth furnace (biemens Martin) by

axyyen-hlown converters (such as the LD tyue)., The reasons given at




the beginring of this paper (i.e. cost of equipment and repayment
periods) have conupired, however, #ysinst a speedier replacenent date,
as a jood numuer of plants erected in the lete fifties and early
sixties uere hased on (H furnaces, #11 new plants projected or

expansinng uniler way loclude L0 furnaces,

75, The first ICF in Letin ~merica was erected in Fonlevade, dJrezil,
in 1957. 4y 1970 oxygen steelmaking in the rejion amounted to
2,031,N00 ingont tans,

76, In view of the aexpansions and new prujects under way, the technical
staff of lealing companies have displayed a significant effort to uplate
their knowledge of the oxyoen steelmaking process, The predorinant ides
anong, the technolojists interviewed can he sunrdrized vy seying that

the first plants to operate oxyoen-olown Furneces have reached tichnical
self-sut ficiency; that in mure recent focilities the cuntracts for
gvnaral tuchnicel assistance held by those conpenies suffice to resolve
operation problems; and that in the case of furneces currently unrer
construction or in project, ssve reore exceptions, mixed teams of local
antl foreign engineering heve peen set up to utilize foreign designs

adepted to locel conditione and possibilities,

77. By way of illustration, the cive of the JOF plant recently erected
in Mexico 1s worth quoting., Tre texican compeny invelved introduced
modifications tc the original design, retaining the vessel and modifying
the general layout of the wnrks as reyards the cooling system, travelling
cranes, structures, and other items, The result was a 4OW saving in
constructior costs and use of Mexican materials and equipment egual to
70% in weight of the total steelworks,

BLOCMING, CONTINUCUS CASTING, AND ROLLING

78, The most significant event in the past few dacades, as raegards
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this stage of the fteelmaking Process, ig the development of contingogg
cesting for billets snd slabs which im turn go to feed the rolling
mills. Ffrom the standpoint of transfer of technonlogy, both stayes of
the process present clearly distinct rtharauteristics. Rolling ts NSO
on a compuratively well known tichnalogy employing mechdnical equipment
dpsignea to be built in repeated and standerdized units.,  Continuous
casting is based on processes whose patents are still in force, ang
equipment built ny a re-uced group of manufacturers who simultaneously
own the process know-how, These suppliers provide technoloyy to the
developinyg as well as the highly developed Countries, The distinctinn
mentioned above affects the respertive process of absorption of
technology and its Mssemination to the suppliers of equipment,

79, In the area of rolling mills, Brazil is building light rolling

mill treins with pPractically 100% locel intagration, Thig isg not
surprising if ue recall that for some time Companies in drazil,
Argcntim, end Mexico produce mil] rolls that are 8xported to internstional
markets,

1 80, hs to the end-products of the process, the consumer markat has been

gradually imposing increasingly higher quality raquirements (the
automohile industry, for instence) to which the leading companies of the
region, at laast, have responded satisfacturily, This quality improvement
has not reguired continuing technical assistance or the usa of special
licenses, At most, arrangements have bean made under general technical

; assistance contracts,

81. In continuous casting, owing to the existence of patented processes,

§ 35 stated above, it has been necessary to resort to the suppliers both
g for technology and for equipment. The most fraquently used is Concast,

of Luitzerlend, Their license contracts include the right to freguent
technical assintance, attandence at seminars on the subjact organized

8 v the supplier firm, periodical information on new technical developments

Arising from resesrch conducted by Concast or any of the licensee




companies, oyment for trhas enoteiance is medte 1oothe furm of s fixed

amount payatile upon purchasing the eguipment,

82. There is increasing oioliogrephicel information on the subject
and numerous redevant papers presented to the congresses, It is

likely that this technological development will take some time to
spread through the integroated steel plants of the region, hut that will
nat he due to lack of information as much as to financisl reasons
derived from the existence of conventional bBlooming trains puilt fairly

recently.

L,- POSSIBILITIES UF TLECHNGLOGY TRANSFER WITHIN THE REGION

83, In the past feu years consideranle efforts have basn mada by
regional orgunizations and entrepreneur groups seeking ways to increase
technologicel exchengs emong the countries of Latin amer!ca, and improv
their nverall relative paosition vis-8-vis the more developed natians,
These efforts are besed on the fact that there is knowledge to be
sxchanged, interest in exchanging it, and commaon channels of action
must be found to improve bargaining conditinns in the region as a whole

when purchasing extra-regional technology.

84, The apinions given by steel industrialists end aofficials
raaponsible for operating and programming the steel sector show that in
practice - at lesst in the near future - certain safequards should be
introduced in the good intentions mentioned abiova, in order to make

them fully operational,

85, It was observed that in 8ll steel companies - whether public or
private - the antreprensurial, competitive attitude prevails. Any
company in the rejion or even in the country is ploced in acompetitive

position similar to that of any extra-regional enterprise. These




i
=
i
s
i

companies are in fact Competitors ir the ~“orld markets ag Tegards come

of their products (i.e, semis, heavy plate, reinforcerent vars),  Such
vpposition bas positive effects Oy Bncouraging impreoved RFrodactivity
althouyts they hinder al} overly ambitious plans for free end detalled

exchange of informaetion.

86, The foregoing limitation has not prevantey Steelmen from
maintaining permerent contact throush vicitg to plantg ang Oy means of
an organization suych as ILAFA, uwhich nag Jeen instrumental in achleving

personal and Inter-enterprise contacts Favourabla fnr exchanging

ahd processes,

87, At the level of basic and theoretical information on tre various
processes the exchenge has been most active, At the nnnual Assembly
of ILAFA there ig high attendance of technologists from the region and
the developed countries., usevera] seminBrs a year are Conducted on
specializad topics. There are at leest tuwo regular publications of
satisfactory technical level: the monthly journals erditad by ILAFA and
185, and Matalurgias, adited by the Associagso Jdrasileira de Metais, ag
well as a numbar of netional publications or company journals on tha
subiect,

a8, Re to personnel training, international courses are organized in
the region each year on specisalized subjects, and experts from the
region visit other plants in the mres and in the country, whsre
interesting technological developments have taken place,

89, In certasin cases, too, engineers from a plant undergoing expansion
heve resorted to other plants in the region for studying new processes
and equipment hafore designing or selecting new plant for their own
Lptrations,

B0. The foregoing, however, does not Justify the assumptinn that the
8xchenge of information 1s at 8ll complete. As the contacts are mostly




of a perscnal nature And saseu on mutual geoodwill, it is often the
case that compunies cuerating in the sare country have little if any
contact or mutunl exchoenge of information, while each keeps up &

separate exchange ol informetion with extra-regional corsulting firms,

91, The situstinn <!t anjes when it ia 8 matter of disseamirating
tachnical krowledge to smalier non-competitive companivs or to suppliers
or users of .tee]l products, There are several instances of technical
assistance to minlng compnies for joint developmant of iron-ore
prepoaristion ﬁFOLEquﬁ, or to fehricating industries for jointly
develaping designs trat will encourage steel consumption in the grades

produced by o specific steel company.,

92. In conclusion, reyaruding the possibility of intra-regional transfer
of tachnoloyy, it may o 501 that there are channels and organizations
capable of facilitoting such transfer but that - at least for the
present - spectucular results cannot e expected unless there is decided
yovernmuntsl rolicy and a minimum safeguard of the economic interest of
the companias,
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Co- SOMU FLLAL SUNMELTS

33, The study on uhich thig bdger is hased inciaded a Lot af
coenclusions gnd recammqndations, same ot uhick apn ummarizad in the
»resent chantar insofar ag thay are cornecte.f with the

- 1th here,

Suhject dealt

%, The iron ang stee] industry aof Latin WMETICH 15 ut the heay of
inustrisl development ag g whole and las responded efficiently to the
wrowing quality requirements that import substitution At steel consumer
Irvel has imposed on it. In the entire qroup of stueel industriilists
(uhether puhlic or pPrivate) there uas great interest andg unieTstan 1ing
shown towards Lhe problem of creating transfer of technology.,  There

ls a.irensss of the fact that the demand for and cnst af technology in

Lt sector are such that they regquire and sllnuw envisaging solutionson
» ontinental scale,

e Lcornriic evalustion consistent uith financial facts in our
ccuntries hmas chackaed speedier edoption of warld developmants {n
pTLCES3@8 and equipment, Fresent fecilities will require severyl years
for ecunumic ang technological amortization. WFartial improvemants,
Puuever, have heen introduced (o1l injection in the alast furnace,
Oxy.jen injections in OM furnaces, etc,) that permit obtaining yields
comparable to those of more modern plants throughout the world,

6, in the relatively more developed countries of the region, at
imast, there is good locel ability to Study, design, and erect plants,
that can Ye furthap improved 1f a continuing work load is assured and
the use ol local engineering is insinteg on whenaver long= and medium-

term conditions allow, In the operation atage there is the general fesling

that, «t least for units elready built, foreign assistance could well be
dispensed with, without sffecting presunt production ratas,

~
-+

/e Almost all the large steel companies in the aree hold contracts
fir gerersl technical assistance, a feu because they are distrustful




uf their own Capadilities, the Me,0rity Recayoe they find thore &
means fgr €Nsuring permanent atCcess to technical develnpments and the
B8NswhHr to specific and empirical proYlems arising in their plonts, It
was repeatedly stressed that the senefit derjiyed from these general
contrects depends increasingly upan the ability oo vigour of Lhe
recipient rather than on the attitude - usually far more open than

what is expected - of the Supplier,

98. There is very little effective contect, .ometimes none at all,
between tha scientists active in universitigg and autonomouys institutions,
end executive and operation engineers with the steel companigs, In the
feu instances of such contacts it Appears to be the result of a Fersonal
relationship rather than an institutiognal link Letuwen compenies and

universities gr autonomous institutions.

99, iood contact, however, 1y kept up throujh ILAFA among tha
enterprises of the reqion. The research cantres appear to rave felt out
of place at the meetings oryanized by this Institute and, for lack of other
erl hoc mechanisms, remain tg a yreat extent isnlated, There is much room
for imgiovement in this area,

®

0. Despite the fact that demand for technology is at pressnt met
meinly from abroed, the leading companies in each country ere in a
position to provide technical assistance to more conservative enterprises
Or to smaller plunts whoee size precludes finsncing a permanant
enyineering team to absorb ang adapt technology, The latter variety of
Companies are not always sware of their backwardness and the
possitilities of adopting new technologies,

101, Although there ig clear interest shown tovards technnlogicsel
problems, the genara) feeling is that for some time yet the countries of
the region must continue to be purchasers of technulngy. According to
those who share this feeling, much st11} remeins to he dona in the field
of assimilating and edapting foreign technology,

102." This attituds leads to insufficient ollocation of funds for ressarch




8nd developmant at company level, - (ow funcy are Concer; tpt 4

Guality contppl lanoratories and cBrtaio chemicn] 1ol et a1l ical

Services, and in a nesitriting qtaff~training colicy, on the G nds
that "1t 111 not do to cemegn etind, But not tno much should he

risked on exrerimentg",

103, Tuwo of the most noteworthy Bxceptions to this ryle ore Hoialatae
y Lémina ,.A., of Mexico, whigh developed its own direct-reduction
Process thet is patented all over the vorld, snd Usinas siderdricas
‘e Mipas Lerais (USIMINRSL drazil., The latter 1s carrying nut a
technological dervelopment [ lan that includaes intensive personnel
training ang nuardtion of 4 laboratary for applied research involving
an expenditure of anhoyt one dollar per ton proaduced, as is donag in the
UsLon,, Japan, and other developei ceuntries,

104, The text of the report to which this paner refars includes an

to prcjects ang Countries; the overall cost, howsver, will 4a
8pproximately ten billign dollars, avaresging nearly one Lillion dollare
Her y<ar, A simplifieq though rewlistic calculation leads to estimating
auout tuo 9i1lion dollars for ®ncineering, about 4LO% - or four billion
dcllars - for construction work, ang Anothar four billion dollers for
ecuipment, over the total ten-year pariod,

105. Aaauming that construction expenditures will pe made in any case
in the countries of the area, the magnitude of the challenge may be
Plctured as follows: to pe Capable of organizing production Capacity
end engineering ability to obtain that the investment in equipment and
expendi tures on engineering (hetween fiye end six bpillion dollars in
total) remain for the most part to henefit the region,

106. For thie calculution it was estimated that averege annuel production
for the decade in Latin Americe would be the steel ingot squivalent of




20 million tons. In 1980 annual production will rise te 36 »illirn

tons. If Latin ‘merican steel Companies were to allaocate to research
only fifty U.5, cents vearly, ctill much less than the developed
countries do, a total fund avereging ten million dollare per year for

the decade would be avalleble for research,

5.1 Preliminary recommendations derived from the study

-

107. telow are glven proposed courses of action affecting four types

of institutions in the field of ateel: compenies, specimlized instituticns
(ILAFA, AQM, 1I8S, CIS, CNIHA, ICHA, atc.), internationel organizations
(DAS, ECLA, LnIDO, 8tc.), and universities or mutonomous research centras,
Action on the pert of all of them should be closely interwaven,
consequently only possible courses of action are listed uithout
suggesting, aexcept in very obvious cases, which irmstitutions should
undertake them,

108. At national level it was possible to identify sugyestiuns regarding
organizational schemas dusigned to increase the research and assimilation
effort, including amony others the following features:

109, -Eatablishment of Ssupporting and mpplied research centres in the
larger plents, participation of research workers in resoclving operation
problems, and of plant engineers in orienting research, in aduition to
besic research conducted By universities and autonomous specialized
institutions with financial support and encouragement from stee]
campanies;

110. -Medium- and emall-scale companies can resort to autonmomoys arplied
ressarch centres serving seversl plants, The centre carries out the
ressarch, either at any of the plants when industrial scale isg required,
or st the centrs's facilities. The companies, howevar, keep up
sngineering tesms for quality control and possible design of specia!
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prodacte, A Eain ureas of apliet mepa Lar jiool 14 oareh in oo
ur\'t.'F"r,s.fl LS8 My e Lt e []y the RITR AL TA T TR tree o their nun
iitislive or at tr. Feguat of the campaniasg, T, SOMnaniee tab g

dltive part in Finincing research +~T0ECtS,

M1, Trone g - Standpuing of urJnnization, these centpeg ok e long
to o univer«ity, 49e of g private nature ang self—flnuncing, ur set gy
85 cooperative organizationa Nancged jointly 3y the auspcieted

Cempunies,

112, The pussicility of multinational action i. Still open snd arouses
yreat interest in the skector, The feeling is that j¢ would not pe
Cperational, for the Hrasent ut least, tg contentrete rewearch in a
multinational Centre, Lut thet <gme form of multinati nal coordinagtiong
is reyuired for steel research, =u.naged through esn Cxecutive Jerretariat
Hnd Reyional ~ecretariats, for exemple, whose hasic uuties wnild

include the following:

- Trainirg of hiyr-level spacializag staff ny means nr Coiurseg
conducted in different Countries of the continent, und coordinating
troining progremmes in other countries of thu world;

= Loardinating academic curricula in the disciplines necessary for
steelmaking develupment and taught et the universitive of the reginn;

= Loordinating, through exchange of inrformation and application of
special funds, the stuclmaking research carrisd out by scme universities
and autonomous centres in the region;

= Loordinating specialized documentation centres and Channaling
exchanyes of documentation with other gaimilar centres all over the
warld;

- Fromating axchange of information an contracts for technoclogy and
evaluating them,

113, To finance the establishment endg opsration of netional centres




ani maltintinnel action, tie support of governoents and internationsl
irotitoti-ns all surely ne =veellanle, as all tave for cone time shown
frterect jn oute field, The nasic contrioution, nevertheleds, noust oe
mAde Uy vt steel i campenies, not o only in the form of iders Aand
mAani okt st the fotitations set oap for the poarpese, bt mainly Dy
Pinevcanegy suer foe by bations gy means of 2 far more spoatantinal

inue tront b o Ccomrent]ly ot an e earech s v intnert,

T, Tt et te g atinye that o oure Uittty centa per ten spent on
research ooid develepment would soffice Lo make up A resesrch foond
regtonally wveraging ten millior dallars per year for the next ‘decade,
Thi+s wmount 15 %11 consideranly below fhe average spent alonyg similar
Hroes in the develop o countries, ond ilso belno Lhe amonnt spent by
leatiny componies in thi recion, Yery; frw others evin come nedar that
Anonnrt and tte o qeet orainrity mabe no specific allocation for this
purpoee, It is suqgoested that the topic be hrouoght up and ficcossed
with high pricrity at some of the forthcoming meetinge of gteel
industrialists, ‘rcluding specitic proposals for atarting juint

tinancing nf the sctivities Jduscribed in the preceding pace graghs,

119, In tne vegion thers are engineering teams weorking with the steel
cumpanies or s ecialized consulting firms that have reached a satisfactory
technicul leval, Loth in pleant and equipment design and in construction,
In many cases, bowever, a vicious circle arises from the fact tiat local
engingering 14 not hired because it lacks experience uhereas it cannot

acnuire eaperivrie enguse it is not usually called in on miejor ;| rojects,

116, nly in a very Few cases, all nf them taking olace in the Lost two
oer threr years, tas ooy Farm of restriction meen invoked against the
iodiscrir inate A often oovicusly vnnecessary use of Foreign
enginesring.  obile it 19 true that very often tae que of corsultuants
Frec the developed conntries stems from conditiors imoued Ly the é
interrational finsncial institutions, unless there {s a clear

ghvernm2rtal solicy in this regard it will he difficult for individual




compznies to alter theww rulvs of the game, In Ccertain casvs, »van,

the tex or excrange regulations enforces; Jy the Latin .rerican
ycvernmunts themselves encourage the enploynent of frreign inatead of

lecel consultants,

117, In connexion with the insufficient amployment of lecal

engireering and lack of specialization owing to discontinuous activities
of the reyional crnsulting firms, two courses of mction are sugyested,
Une would e to meka known the enyineering putentiasl available in tha
Latin nmericen area. The other, to ancourage intunsive usm nt tris
professional oLility, thus leading to its future consolidation and
Jevelopment, i+ directory stould be prepared lieting enyinaering firms
capable of providing services to the wteel sactor, as wall as  individuel
exparts clessified by specific arems, who may Le called upon by the
cnmpanies of the ccntinent,

18, For the second course of action it Appears advisable to recommend
thet ragulations be issurd to restrict the indiscriminate employment of
foreign consultants, Such regulations should be nelther rigid nor
static, for they wouly risk becoming artificial ohstacles to industrial
development; they should rather be the result of concerted action and

submitted to contimuing revision by governments and companias,

119, It is recommended that ways be sought to disseminate the terms
under which foreign technology contracts are negntiated so that such
information may pe utilized for future centracts. This sub ject has
recently been receiving especial attention from Jdivers internationasl
organizetions (UNCTAD, UN Secretary General, UNIDC, GRS, JUNAG, etc.)
Their advice would help to find new weys to conclude tachnology
contracts that will he more favourable to eoo countries,

126. Finelly, in this field spectacular or vary rapid results cannot
be expected; decision and courage are requirad but the work done is

for the long term and resulta are very indirectly measurabla. If an
appropriste policy for assimilating and creating technology is to ba




pursued, nothing will sunstitute direct ond decided action an the part
of the wery ccuntries interested in it, and of the covy ri2s octive in
the sector. The amoont of resources that the developent of jron- snd
stral-mak ing in Latin ~nerica will femand in the neor foture allow
thinking viery seriausly on the lang-term deyvelopment of e ional
angincering ond technelogy. The chellenge Daced by governments,
companies ani interrctionsl crigonizations is to pe capable of anreeing
amon; thamgelves and r:mk:{ng stuel producuers and users oyred, in order
to Lapitalize these u=nefits in fuvour of the reglon, ard lay the
founidutlons taor a truly Latin Americen long-term -development of
steelmaking, It seems ifficult to conceive that facing the magnitude
of such a challunye &t least some points nf agraement may not be found
that will parmit designing and implementind concrete programmes and
prcjects fur national end multinstioral action in the short and medium
term,







