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This paper IH basaci on nome nf the results oatainyd in the 

course of n morn HXtensive study on the subject prppirel üni1íi" tn* 

sponsorship of ILMFA »nrl the .lepertrent, of ^rAur tifie • •*f;iira nf the 

DAS.     The  final   report will  hv   published shurtly   :iy  It ;«F,\. 

Thp   paper  ueglna    by   stating the  ..rnhluro?    of   trennfer     nf 

technology    and   exfimining  the   applicability  nf  mmn of   thf    cunneptP 

to  the  atHBl   sector.      h historical  outline  folic«*«» «»owing  the    lag 

variation  in   adopting  technology     in   the cortimmt,    ovur time,     by 

comparison with   the  rent of  thn  world. 

Thf? most usual channels for    and forma     of tmnifer tri* 

described,  followed by a description of th« rtbults attaintrt  in the 

main stages  of  steelmnklng (blaßt furnace,   steelworks,   rnlling). 

Comments arc   included on  th«  poaaibilltiai» of  intra-rrcjinnal   transfer 

of   technology. 

Finally,   earn« ccnsiJeratinna sr«  added  cm resulta obtoined, 

present    prospects  opim to  the     induatry in  thin   field,    and  so«« 

recommenjatinns,   bannii on the   opinione given by   technoiojista  and 

executives Hctive   in the  régional at««l sector. 



1.-     IUMU^ÜÍIí % 

1. In    1171,    rHuliriiHj   tht*   aiijnif ioni-i »•   nf    i"iim  lf"¡V   !'•   *•   *"      linu'^í 

.ít'^k-ltj^" i.nt  of   uuuntrina,   fie   In ,ti ••-uto  uBtitiu.c i riMno  tii-i   Fiirro   y 

ul   "LUTO   ^Latin     uiTiuen   irur  nruj   .toni   îstitutti)   -   U«>M   -   te ,¡t Vn *r 

with   the  JHHart^ent  uf .iti«ntific  >«tfíiirs  of   the     í n, -mí /otlnn nf 

«•n er lu un   ..tatna,   dRciJed   to  c  ndurt   o   study   an   " ruchnoli^ical   Innuvution 

and   Tr« n&f «r  of  Technology   in  the  : ttel   Influiti >   of Lot ir   ,r,trii..i", 

2. The   author  of   the prntii>nt  pnpf-r   coopHrnted uith i t rni<ndo     quirre 

Tup[;er     *     in  prsparinq  that  ttudw.      It »¿at  completed  in mirly   V*7?  nnd 

i H   soon  to o«  puoliififád by  IL*FM, 

3. The     main  object  of   th«    study  UKS   to   nwiew  and    **•-«* in«   the 

technological   dijwelopmt§nt  accowplishad  by   tht Latin   «tmrii i«n   iron  nnd 

HtteRl   irtiluhtry,   in   Uu»  iiyht of   it*  actual     posainili tins,     ,in«1  the 

hÍ5toricei  rircu^Btfinr.:e?   that  Iwl  to   It,  «nd   to comparu   it <<iith  similar 

procaiiBi»«     in   thfi  /«letivcly    muri,  highly    dtvRlop»>d rountrli»». 

4ff»«itHneoy«l,,   tht    atuuy  JöH  intended   to  present,   au  realistically  as 

possible,   the   rol*f   that trunsfar   uf   technology ^HJ  pluyj.Hl  in   thti  procesn, 

dy  CRfiVMiiolng   the opinione  of •x«cutiw«s and officiala   in  the   field, 

»am« ideas were  «ought  rmjBrüinq  possible  Intfír-enterpriae,   uovernmental 

and  multinational  action  altring et accelerating  technulof.ical   davi lnpmaot 

in  tht- rnylon. 

W.        Tht   initial  f i ii Id-work  uab  donu   personnlly  uy  thy  authors und 

included   thu m^jor  ut«nl  companies  in   the  region  es WHII  ns  government 

agencies  and ataal  industry coordinating organizations in the  ralutivaly 

mor« developed countries,  unci  tht: nain ataal and metnl  research centres 

in  ths   region.     The  direct  information  collectrd mari  then miBlysad, 

ulvil tnyineer   (I),   of  Chile).     Former  Joard  Chairman of   tho Cía. 
de  Àcero  dal r.icifiCQ  (CAP),   Chile,     f raanntly  international 
consultant. 



. !     * tu.j» t!u i      ,v    ,   e, e I ••    •>,, , s:i > m -¡   'a'i I ¡ n ,i '•> '<ic il   '"•' ' 

..1- •,   : ül If. V'I   . • . li    ^ -i* i-i ,   t.!'.    v, rl   u .  i .    --M-'.i ,:. 

il,-    InUTwHiW,   Mi.1.1     1    , ini,   t»'l     U'il-^urk    i.tn^H   c 1. «-. r i y    i.-U» .il» ',: 

Un-    _--t-iH-,t  t'pi ui> .   fi.lt   in   IM,,   situer   m  '.¿n/lmj  a  ,;.;,( r   te   t  i.uuld 

r.Hlj..   t».  Httnin  n-^i.-m^   utilization  uf   lr<:. 1   ti!íhn¿cül    TU1     L.'.ntific 

UL.-n-.iil itifi!   tir   in 't«v: tinij     nd  ah' 'ir!, iny   t- - hnni'^y,    r:   c- -; .-• ti.'.K- 

u4tti   the   titHiiMi't   !«•!»   r»-. li« t. il    .1» VI.Iîî; "KPt   of   vt.t!clr- . - irv:   r_ -¿   ¡city 

in   tt'c   Tí. ,iün. 

b.        If«'   nvnrt   inferred   te  a'iuve  covers  the   following:   H'birij t.on 

nf   th J { r"f,i-nt   t> t.it.ua   uf  L. tin .ci vicari  titt siiiak inç,,   it1.,   t i .turieal 

tiewuinp^tT.t,  RKMmin„tiun uf   t*e  , r«i»nt   tfH.hru.lnjicl  luvtil  of   the 

ofictur,   lintiny  nf  n-.earnh  c:j|¡'city    tvallable   in  tre  r.;)ion,   the 

hìiitory  of   tnchnuincy   'rar-^fur  tn   «irti   in   UH   iron  -;n:i   -*.. tl   industry 

nf   the   r.'niun,   runt: Lus, nm;   and   lenitive  rucomnrn ir tinn:?.   int.ndud   to 

imf n.vH,   to  the   e*t-nt  posBiule,   tht?   r-.rHult^   nutainbd  to  M.¡tu. 

7.        The  priant puper  contains  an updated  -urnnary  of  t.miM.   results 

thnt hHWfc   to do with   the   transfer  of   trchnul^yy  towards  and i. i thin the 

r.-ijion.     They  an:   Mied on  infomutinn  ani upininnn oat*ined  dlractly 

from  steel  tcchnolu.jiñtn and üxe«;utives,   triti   authors .i"iny  raspunaible 

for   the   interpretation  ;¿iv/t.n to uuch n-.iterial. 

2.-     JTMTLM.UT   UF   ML.   fMLULLK 

Ö.       Hticent studine  on ecunomic dev/Hlopmr-nt  for  the most  part   tend  to 

place  technology amung  the  factors determining such development. 

Through  the examination nf mHny countries and  tine torn of   activity it 

has  üeen  found   that   thu  traditional  prortuctiun elements  -  nature, 

labour,   capital  - are  not enough  to guarantee a yrouth nf  the  Gross 

National  Product such   that  will  enable  all   the  countries  of   trie world 

to  overcome stagnation and  underdevelopment. 



l.i.        it   ib   íncrHíiüinyly  fuit   that   the   kt;y   t.    such   ijrnul.r   mu;jt  de  nought 

ir»   tht.«  une   uf   mort-   üffiLiunt   nn]   r; lion ,]   i;it-: tf-oci'-,   hi   transform  natural 

ruiiuurcaa   ir¡tu   guuda  and  services   UuH  t.,íll   -itiiet.   tht?  mmls  of   thR 

community.      -luch  TiethoJb  arti   included   m  the   notion  of   technology  an 

it   is  so   often   uafid  -  and   fOuseii   -   in   the  present   day. 

10. The   iTipartiince  and dimensions  of   tht>  problem   hc:ve  not  failed   to 

draw   the   attention  of  international   organisations;   quite   the  contrary, 

tn a rjreat  extent,   through  studies,   meetings  and   specific  action  the 

true  dimensions  of  the  "technological  yap"  have   Decome  better known 

and  cenerete mtaeuras are  being   proposed to   reduce   it. 

11. At world)   international   lev/el   it  ia worth  stressing,   amonij  others, 

the efforts matte  in this direction by  the üecrotary of  the United 

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

by  the UfCTAD   secretariat 2/,   and  by  the Secretariat of UNIDO whose 

most recent work will  be described at  this Seminar. 

12. In  thu  Latin American sphere  special mention  should be made,  among 

some of  thü  most recent efforts   in  this area,   of   the work done by  the 

organization  of  American states   3/,   ICLA k/t   and   the Beard of the 

Cartagena Agreement 5/. 

V Sei: U.N.   "Transfer of operative Technology at the Enterprise Laval". 
Report of an  International Expart Group (E.72.H.A. 1).  N.York (1972) 

U.N,   "Appropriate Technology end Research for  Industrial Dav." 
Heport of  the Advisory Commit tea on the Application of Science and 
Technology  to Development  (E.72.II.A.3).     New York,   (1972). 

2/ See for  inatance:  UNCTAO Secretariat, "Transfer of Technology". 
Heport to  the Third Session  in Santiago,   Chile.  TD/106(April,  1972). 

3/ Bee,  for  instance:  papers prepared for the Conference on Application 
of Science  and Technology  to  the Development of Latin America(CACTAL) 
held in Brasilia in May  1972. 

y lies,  for  instance:  ECIA,   "Tranafer of Technology in  the Brazilian 
Steel Industry"  (mimeographed,  Santiago,   1971). 

5/ See,  for  inatance;  "Tranafer of Technology",  a etudy by the Junte 
del Acuerdo de Cartagena  (Cartagena Agreement Board),   (TO/107) 
Paper prepared for the Third  Session of UNCTAO,  Santiago, April 
(1972). 



13.        ThHí.u   í.tutiicít    n-.flect   t»n:   :4nM í.  einem   thnt   ITüSH   in   -orne 

cuuntriöb   üver   thf.   effect   t>-..:t   th :  •: Irret   nr   indirect  cu;st   of  purchasing 

technology   -   as  o¡.r>!t.ed   in   the  r.dFt   feu   irenici   -  »--VE  hen   nn   th"? r 

ualsncf!   rjf   payments,      jith   their  au,n   reiiimrces   or  u-ith   thu   help   nnd 

support   oí    inti-n   tinnrl   nrj' ni?nt inns   they   'i,..ui-   .irrn  ccnMurtiny   a 

nunjer   of   étudies   intendHd   to   quantify   the   cost  of   th*   v  ri.'iu:.   fnrms 

of  trnnsferring kneu-how  .:nn   to s<eek   possible   joint   Hticm  for 

improving   th»i   bargaining   conditions   of  developing  nations.     .tetailnri 

reference   to   these   studies mny  be found   in   thr.   publications nantit ned 

earlier. 

li*.       AB   a   riisult  of  such  studies laus  began   ta  ot nnfarceri  and 

organizations   to an   set up  for Controlling  rind  participating actively 

in  the   technology   nuqotintions  conducted   by   the   enterprise,   aether 

public  cr  nrivute. 

15. until   n  uhort  time  ayo,   the  scie  p;rt  played  by  yovt-rnncnts   in 

thoe«  negotiations wee  restricted,   at  thu  utmost,   to  the antral   d.-nks 

which wert!   responsible  for  registering  technical  un'iistence  contracts 

with a  vin«  to  providing  the  foreign currency   required  tp  pay  for  it. 

In other   ceses  the  contracta must be  registered uith  thu lv inistry  of 

Finança  or   ita agencies,   for   the  taxes   they  generated  to be  duly 

collected.     .luch controls,   however,   wrr   r.trictly  financial,   basically 

affecting   the.   direct coHt  of   technical  assistance  or  purchase  of  know- 

how,   and  embodying  no authority  to discriminât*  us  to  the  type  of 

technology  purchased or  to  require  greater  participation of  local 

engineering  in  the  projects. 

16. Despite   its  limitations   this  form  of  control  did lead,   however, 

to  come   remarkable   results and major reductions   in royalty  payments 

were  ach invert  in  traditional   industrial   sectors.       The  results, 

unfortunately,   affected  only   the direct  enst  of  the  transfer,   that  ia, 

only   the   visible  top of   the   tenhnrlogicpl   "iceberg". 

17. Fcisr   recent  1'ius  and   institutions   t;ke  governmental   participation 



and actirin 3y specialized institutions a ütDp further. Jy  uitiy of 

illustra tion it in uorth mentioning that in -epttiniOnr 1971 ,*r juntiña 

issued LHUì ¡io.    19.231 thereby the iiLtional ìerjister iif Lie nsu 

ijantructb ?nü Tr.'rbfer of Ti c.'.nolony wfib e^ti:blijhed, unasr thu 

f inistry of InJutitry, TVOUU  unA  "ining. 

16.  Thu, andean -irpa countries hnve a Common .'itatute for Foreign 

Investment (Decision No. 2U  of the Jar tagena Agreempnt), uhich u>as 

issued in December 1^70 and unforced as from July 1971.  It enntaina 

a füll chapter on common regulations governing technology purchasu 

contraLts i_nd Hatent registers. 

19.   3razil ri-orrjyniied in 1971 the Vutional Institute of Industrial 

Property, which, taynther uith specialized sectoral agencies - 

CCíúvlDE«, for the 3te«l industry - participates actively in ths sturiy 

nf new contracts for purchasing technology.  In *p*icc the Lau 

yoweming thu Register of Transfer of Technology And the l su und 

Í pert tion of Patents and Brandi, and creating the »vutionöl íhjister 

of Trnnafer nf Tr»chnclogy, under the Secretary pf Industry and Trade, 

uas enacted recently, on January 30, 1973, 

2D.  Cn the othnr hand, nearly all tha countries in the region have 

uryunlzed - under very similar names -    rational Councils for 

úclnntific and Technological Research, whose main oujictives includa 

coordinating research york uithin the countries and channeling 

international technical assistance provided by governmente and 

international organizations. Lith varying JegraeB of efficiency and 

government support, these bodies Uegan york In recent years. 

21.  aimilar lines of action have Dean followed in the stuel sector 

yhert coordinating councils, institutes, and tradì associations hava 

bi*en sut up.  In addition to th!> specific purposes for 'which they 

yen or are aping created, these oodles may play a highly significant 

rola in support of the groups negotiating technology. 



m 

In î'i'xico thH (--st .di' MM" t nf »In   ''¡enfi M-Hl . ,.ri-'- i tve 

irj beine, Li.n.si.jfrrnd.  In ir^zil t.hr ". tinnii  te«l iMn'-tiy  MMH il 

(C:.f»nlDtH)  i-, opere tin-j --since 1170.  "r^ft^i  fnurnrd tf » Iri-n t*nri 

L»teel Institute ?n VJ7?.  fin: ..hünpn  t,»-el > 'iii.tf Ui-MA) ««•: 

started in L'hile in 1CÌ57.  Thf.->e in„ti tut i.'n.,, nlon-j «U t'f t-rmt rojUs 

and with varying degrees of intensity, nil :;o¡k tr im^rov«? f'H 

exchunijB ht leant nf not íitrietly cc:nf i ;r;ntiJ1 inf (jrmnticn.  It ^mn 

fnund, nevertheless, thnt nine of them, eithtr JPCHUSN r.f their :ii i«f 

existence so Tnr or ^RCHUSB of the di rcr.tion L.ìWHH te t^-Jr attiviti«!, 

ht?s endeavuured to orgnnize ; pHci^liztd nnd • ta dit ti*, ms of negotiators 

aule tn b8t out guidelines ^nd ¡HìVìSH unl^rprises on uhnt tu buy, hnw 

much te pay, hou lony tu use thi: tnnhnicül .i!,sÍPt;inc<» purcr\HB»u und 

uhare to obtain it. 

23.   It is worth noting that among the stutl Ht-Ltur r.x«cutivesî 

interviewed conflicting opinions Uif¿re given H;, to the advisability or 

usefulness of preparing such piïrmunent taumn of negotiators, as well 

as regarding government cooperation in the negotiations. The majority, 

however, backed by the experience of some of the duvelopud countries - 

Japan's M.I.T.I. is a cose in Hoint - were in füvour of such participation 

feeling thnt in this matter the accumulation and dissemination of 

experience' nnd information is essential for fi>turb rusults. 

2U.  The steel industry shaus certain peculinritius insofar as it la 

essential to other induatrial branchesifahricating industry, tha nutonbili 

nnd transport industriaa, farming and food processing, construction 

industry, etc.).  Consequently,, it does not allou quality to be sacrificad 

in order to finance the indiscriminate pursuit or use of native technology 

competióle with the relative local cost of production factore. 

25.  StealmBking presents three clearly defined areas for possible 

technological research, tine is the preparation of raw materlala and 

ancillaries, reduction, transformation, and refining processes until tha 

Bteel is tapped.  These transformations are drought about mainly through 
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; iiysi, nl-i.' • •• ii i 1   (;r.;i;c ,-,*>n   t:u uni î i s 1   ..,1 t,f   n,-1 • l » •. 

of    .t. »1   , r.Ai.ta  IJV   n-Hlnij,   f nv (lny  m..:  ...     Un4. 

:       r.^Lit^nit-til   il'UH'.wi   iH-MtJtiminrtt«,    Lt .,)»t' ,ir  ,, j th     -. • t- x i .* I ,. 

«• -.JíI:     of   ' ,.,,vy   •":ul|mM,t.      I .vUy,   r-xi   IMI.I.. "ifi,,    V, 

i-,   tht    r¿, i.i   at*   pi.mt   ;.n%i   miui»."vnt  plimnlm},   ^i.t.atl.n  (il    r.,s.„.in,j# 

.«ni   ^1   i,t   .,j-.ir»t.ion.      Thii,   involvrM   rn-.yr.t   ». n,,i ru** rinrj    -n •   . <n>- ,.•*>, m 

rractiLt-b   including r( * r«tlun-i   r* r.vnrch •.••»ttwtiu,   •-. ,, r„  ,   „,; ,tt, r  . 7,it(1,H 

und   i_-l.-nt   futom^tior, 

2b.        In  ,,11   M rt>e  jri'i<« Letin  -.mn-icer  -Av* U <i |n-   i.   r..c!lll v|f,f;     in 

nan y   mattr.ccs,   a  l«vla   thi-t  «llows  it  tu p.-.plcy   tf-«, •«?!.. t u» -tu- !,*t*« 

pratici'*  ci,.j;lirtd   in   vu   r!|jri,   irviuitri :U¿«tl  courtrì*-,.      ir,     tr««M-.t 

rfMjion.,1   ic:id«rch   9ctivitv .   ho-eviT,   t.^-l-;   t,    fo^ur,  nn   th«    }    r-t    ,t,1t(P| 

théît.   or ir.it.iirls  processing   rmd  au t.illuMis :. 1   ¡rnw    rr,     t àCr    t,     lao 

c.illej   thii   'dirty  ut: :j«"  of   th*.   ir *Uf.try,     In   t.ni-i  r,jnnt*tnn t »tin 

•>nt-TÍc¿in  sti-'ul   Ciw^anies  h  VL  H«I>Iì find« slmincnt  r.ntr i * ¡; t Í : îH   te 

uioriU   s te» 1   technology, 

2?.        In ft proKchîmj  th« chnlct:   'wWun  tr;in:;ft»r  nr  lot il  m-   tivity, 

a  furtter conrùuftr,.tion rhcul.J  rit   M** - that «  thnrnuijh fcim. liMj«   nf 

proL-cu»«8 ci.rrf.ntly  in op»r*tion  end ;ivaili,iîl#  In    ,flrld    t^in. ,intj   i» 

a  pr»-r«quisiu   for c.nndtjctintj  an  «dftquut«  ti.chnoluçy  tr.'.r sf^r 

ne^otintinn,    lut   that  it  it   r.imult.im-.u&ly th«   tirt   ..*..•?  ti^-nis 

r.tirtinj  tl.t   cr«ntion cf   lnnîil   t.uchr   Ingy.       ttoptntinn of   ,urh  ¡.roci.-^e» 

tti   the  pRculi-riti«!* of  lncal   ni*tur».l  rwaourcaa  (cool,   iron ire,  H te.) 

J      ar\ú   to a coat  ratio of  lnunur *wc e rltol con  If t* ftt   4th c;>M-1itii>na 

I      prnvailiny  in thi>  re^oo,    )unnntma « kin! uT   tttivity u,hich   for  onm« 

I      is   Etili   incluí!»«!  in un nfficitm*.   tronsf r tjf  tnctinolotjy,    no  fir  others 

I     IK isimady {Lrt of ioctl cruativity  %/. 

V concerning this» 9ubj«ct w\û ntui^a t-j   w tnkvn  towwrrt» atr»- *lnq 
mm tal iury itti  muaarch in t^tin ..nerlci a pupsr wai prBpwrml for 
LCLA 8b twrly ai 196Ê oy tytt Corri» d« Aly,     In it n list ut 
Mutijecta uMire raetarch ia mic«öanry in Utin ^uiic» la im:luii«d. 
au9î   »uorraa da Uilw« t.;   »Hrobl^aa qua rtqu#r»m paaquiaaa 
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i    •      —   i       /,      r. ;    .•>•• 

.tv.-: •   t ii:'i. . " . i   i 

M !   *;.-;'' e . .     I     . t.;îT.       '. t 

;..,.. rt.-nr ,.   (Jf   -.uct.      t.ifî" 

• -i .t  • r  ..r  -r•   ...   i "••   fr    . '.i .'"'• i:*.ni y 

>,<V »'F:.    ;'*'   ,-    : ».s "Ht    - -L   >   p8¡ -.T   lin    l h<- 

: • f't rrir^j   :,t    î.t.t    tr, .nin^   nf   , rrf<:' s.-1 un.lsn 

> ia:i.:ti1   t:. inin^  uf   :,   thxi. 1   ;.rnfí.-;; ioni Is 

L,    4ii  trun,v nt   fur   t r. nsf > i iún> ¡   t  cf,up-logy 

,   j.'iifìl«.   t-   thii   h lui:: - .i 3 i tv   i" ¡i'   -jr;ipl(  /1 r*fj   it f rcíPi  «K;I u.rl,   .;t. :   t-v  r .t.; i' 

(¡¡ri   rni   •-. ri;,    >•     nei   t:f   l'i»   i ¡»M,, >n\H".  nn1  cur-nntly   lining". 

;"), r:., -.1 iir-tiun ci"  tr>;    -   jj>i:ii\/i.:   ¡mriiütíd  u,/   ti".-    .i'H-i:.iticn  nf 

•«¡cNiol' JÌL, 1  kf^-ii-tî^H  i.    Mu-rly  <-,..,   i',i(.jurt. nt  ut:   » .inmif ying   th     Kind 

uf  .-itivi t-/   involved,     -H  üxtrrní-  e* : ( 'J   it   i-i  licrth mntinnln^   . :.int! 

tnt»rprì  u   in  tJ-     v- jirsn   t'irit,   f»nr aur-.ji d  :jy  .in HI t i f it 1 ;-1   ¿ xe'r ng»? 

r.-ìtt.-,   «   t.1*     vsttim  r.ivour' '> .   n-nittnnnrri    iirund  "id  rvnj'-i . uii^mnt, 

:,nl ti« 4r-r.nnrj.0lv  nr r*' -*-  t:rn,: * tions t   ^llLuuJ   thenu:] vrvs   te   :IL   ::;>rried 

rtvu.y  .jy   tt >•   I.IL» ut   lcribt  r* '.= i' t.mnn,   irr,;artt;d  plinti;  unjcr   "turnkey" 

rjntri'rtí. «!nu h'up  up cuntr. .:t:;  for  |iurcr<isñ  nf   t^umi. in^y  cwv-. rin.j 

nrnn ;, u",   ti  -t  -ni'  unit»    f   "ilU.r  tu   rn>    r»--ìt  ni'   ttn-  ,'s;..  i,t:J   in   tue 

"HJ. îhi'ix-   arn,    tot)  -   ul«.. <y-   i<    thn   stt-tl    ìnctnr   -,   com,   -nies   wnjch, 

miitHi'   .-r tim.di'tiit   • 'u.jtin nf   "ti'Chnnluijiciìl   bi If-suffinit-nny"  and 

t^cnolfi^iLnfi  OH  induHtri.i  siderur ¡icn Lutino-MintTicfina R ruflexoea 
sutire o ti^hu  nace jhBria".      limyouiü Lntinunrnnriuano Jü   Indiistria- 
liziicifin.     ¿T/t.r.LA/i.onf. ;'V2.M».       -íntlHCjO,   ."hile   (1%fc-). 

1./ ti.Ltíuvrtinar,    »uf-it-'Z, >inj    '.uhamolntz.     "rr.n..fur  nf  ÎLChnclogy  in 
~    th«   .,tt'f¡l   Industry",     »utüir.hud  in  í nrtuijüfrse  üy   thp   Instituto 

d.ì   I t¡a;]ul;:.a:.   - üisnimu c'-is ,      ¡inivertìity   of    .no  í>.ulc   v 1 '¿ 71 ). 
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pro tue tad  :jy  tariff  and market,  conditions  favourable  to  their  producta, 

keep  up  an evasively  conservative attitude and   stick  to production 

anü' maniiyement methods obsolete  in  the   rest of   the  uorld and  of   the 
continent. 

31.       At  the othHr extreme  companies  are  found whose attitude   tn 

purchasing  technology  is  openly  agressive : they  are  permanently  up  to 

date  on world developments   in the sector,   and maintain a team  of 

professionals  enabling  them  to  be highly  selective   in their purchase 

of   technology,   and  to apply  the criteria  of profitability end 

competitiveness   in national  and world  markets. 

1 

3.-    THKNbrtR LP   TLCHMLLOGY  TOUARDS THE   HVùlDH - STEEL UÍC1QR 

3.1    Historical background 

32. Chart  1 describing  the invention of steel  procesáis or plant and 

their adoption in Latin nmerica,  over  time,  endeavours to present in 

graphic form and chronological order,   the  lead-time between profuses, 

plant items or systems as   they were adopted in the region,  by comparison 

uiith  the  initial adoption  on an industrial scale in  the countries of the 

world ujhBre  they originated. 

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

the invention and adoption of the major processes that hove enjoyed world« 

wide industrial application.     The historical background of Latin American 

steelmaking - quite vague  at certain times and in certain countries - 

leaves the may open for contributions  from experts in the field who might 

help to improve  these charte by possible addition». 

3i».       The age of moriern steelmaking in  the world begins about   1fi30, yith 

the first charcoal-fired blast furnaces and coke-fired metsl-shaft 
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furnucea.     The   first  industrial  application  of  this process   in  Latin 

Mr.arica ^us  %u.    1  olast  furnace  at Lía.   Fun Jirjaro de Fierra  y  -cero  d« 

i '..ntarrfiy   (Mexico),   built   in   19(13,   that   is   seventy-three  years   later. 

The  -esswnar   furn.ee   took   66   ybars  to  appenr   in Jrazil,   aasic   'Jassemer 

UB3  used   in  ¿apla,   -^entina,   after  sixty-nine  years,   uhnrnas   the   first 

bnaic  c, en-he*rtr   furnace  JSS  adopted only   twenty-five  years  .if tur   it 
üB:;    InvF'.tfjri. 

35. in« of   thn   luvelopments  most  quickly  assimilated  fur  th«  period 

uius  the  lo..-.,haft  , lectric   reduction  furnace,   of  the  Tyaland-Hola   type, 

uhich k,ï9  firut  erected by Cía.   electro Metalúrgica -<iberÈa Preto, 

.Jr.« il,   in   19;'Z,   only   two  years  after  its   initial  adoption  in   the  world. 

36. In  the   eecnnd half  of  thn  century   the  chronological  gap   in  the 

adoption uf   inventions was considerably  shortened.    Marcona Mining Lo. 

erected  in F«ru  the  first  iron-ore pelletizing plant,  uith a lag of 

fifteen years ;  üia.   .iderúr.jica Jelgo hineira built its first LD-type 

bCS furnace  in  1956,   three years after it was  invented on an  industrial 

acala.    The eo-called continuous casting process took only six  years 

to come  to Latin /America,    vacuum    degassing   (Abfc'A-SKF)  appeared  after 

seven years.     The  first UHP electric ere  furnace was operated by 

Fiunnendi b.A.,   in argentin«,   in  1971,  nine  years bBhind the first 

industrial application. 

37. h major  event  for  the  region took  place  in  1957,  with  the  starting 

of a direct-reduction procese for producing sponge iron,  developed by 

Hojalata y Lamine S.A.   in Monterrey, Mexico,     This fact is marked on 

Unart 1 es the sole point of contacts between the lines indicating  the 

lead-time. 

36.      tvents  in the past few years show that  the possibilities of 

innovation ar»d adaptation are  greater than ever today.    This points  to 

a  better knowledge of world  technology on  the part of Latin American 

engineers and   technologists,   as well ae  greater management capability 

to absorb new  technologies and even to support the development of  lacel 



i ;"V!v-<tinns. 

3 j, ih»-   u,  inii) ir-,   ::»u j , ,.,v ]   nijr^K   ti   tt   l^<    n; ir      s,î >. Its   • •     t    r 

tinC[ ,J,i' - i '   '   -Jy    t-ll|J   l'-ti"   •M.-ntfin   ii:>.   .-•.'    ,tt   -J,    «ni,.',try    m   Ve 

t- rci >-": ;   ' !        ,r > '¿on  Mí    -ifiu   t- thnnlo ;it's   h ,<*>.>   : H-^n   thp    ,1/,    ,>F   ..     ;   ,   ,| 

"urkaU   .-¡it   tM    .-í ti-rr.itiv .-   ui.-»t   of    t.fn:   u:,.    nf   i.,it
!t,4    i   •;    'ft-   :,     r>n. 

-l   l-   : i *   '•' •*:'» f .;ri'   r-     ,itur   ->f   1; cfr   ;jf   •,„ ianti fie   er   tiifinu:..l 

kn¡...».  I .-•ij.JH    ,)f     <J [HS.^rL'hlJ!,      iütJ    Uh'iK.í-s 'TK m.j  -'itti   :..',p   !   -tin 

3,2     ' Q-t   usu-tl   f-T(r.;-   :f  jiuiuhú!,ir.u   tei.hnn; j^v   jn   U ti   stHfcl   HIK. hir 

¿•0.        '¡"vnril   «íitJ.¿iH«j  puSJi'.hr.-M  r. i.n-.t.ly,   in  sor.«  .-f vr,lch   the ;Mt»"irs 

<<f   thli pi-pur  hfjv«-  pfirticlpatrd,   «jiwr»  t,  jet.tiled analyst*  of   trü  v-arif u«, 

channels  currently   in uni»   for   the   transfer  of   tv.< .-hnoln.jy   and   the   typn   of 

know-how  involved   in  the  trensfer  V.      le  m?Bil not  thurwfnr«  dunlirat« 

that   anniyjis   hnr«. 

M.       suffice, it   In  recall   thut   there   is  a  fune: ti enei  cla^aif icalion 

makiny  a  distinction  riRtMeun   th*  categories  of   tr;.nnfnraalB  knouledy* 

(i.e.   feaiiibility   studies,   design of  =ww  facility«,   , .i -mt  ron< tr.jctirn, 

•nurkKting  assistance,   t«i r.nlcal   nasi<,t  ncp   in  pi mt   uuerction,   etc.; 

; ,nr actual cri t*-r ion, <«2.       Mnot.hfer   form nf clduiifiuatinn   i-,  !•.,;•-  ,i  un a 

accordino,  to whirr  «, vt?rai   transfer rlt[;hjni8(na or channels  «re   identified 

(i.H.,   ñ.jruiimantb  on design and conntructlon,   license  Hiji-htnentH, 

technical  Husibtonc« agrHprrents,  m«m.<.jHm«»nt contracta,   etc.) 

V    bet,   for   in-tance:  L.N.   »Trunefer of  i.perative Technology at  the 
Lnterprisa Level".     Hnport of an  Inturegional  Lxpert  Group 
(tt7L'.IX.A.1)  Mew vork   (1972). H 

Cooper Uh.   and ^ercowitch F.   »Thw • lechöniwrjB for Transfer of 
Technology   from „dvance   to 'Sloping .ountriea».     University of 
Sussex  (1970,  mlmeoijraphHri). y 
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L" -tly,   •••«,.   it   .),    ntten   tl>. t    ,1,1».  :JV   .,ij 

r- '•   îT.II-VI    ti..r,.   ^c-vLTfi   tí...   : : 

'^    —    thH    rr,JLlv   „r:L:,;,si  Jlp    (. ,ran.n.,,.; 
V '     * JR 

,,il..,l.    r,.,.,„,   ..,   ...,.   ,.   .   ..        ,.  . ^.»"..M.SM,,,,  en  r„Win0   friipl w«il.. )1,.    L,;( :-.,,!   ,,1   ki.cn..U-.J^o.       fhjf 

'    °-ll,€:    '"it'1    tin     M-ch'nis^ 

•i 'ì.'JI .in   (if    ••- i- , -,„ •   , i 
'    °>:i i' t.iry   k—p , i,;,;,^" 

V 
'• 'i..Mjury   r:uvKri;   technical 

»    cremili.,   cuursHB, nruJ   ntHi>rn. 

'•'••        "(u rt  frcm   son,,   v/.:ri,itinn<i   in   *>->,,  r 
,,    rf   . ln"   ln   th,;  fim'1   ¿»utiptHd  in   tMK   Jirfernnt 

;: :";,;';-----..—u iny,^ls„„tl; jn 
,,tliIL-   ' ,:t  ' r'    .i'^'-.-riiHid  nulom. 

p    .n .    '     •" •  Lr  mLLhBf.iL£!S   *r« utUJ.  kna.n  anr) 
; v •,ui-- •—. >".. th, dxchBn!.B ,lf t(,chnlnH1 ,„!;u„„„tiitirn 

r.'^1."*-;3n ,,f -• -,1 - "-< c' —> -°«n,JU, e P,rr.onni!l tr:   ; 
h;cVfc    uCUüln 'P(t       i    p. i Fi í   .r,* i f x   yi 

'"  "^'""'"tly.     H^uentJy „unt.d   i,  th, .ork   .innp   in 

v   ssocla<rao  ¡JiMsileira ¡IH »-tais)   - 
tf-   -iwilian ^1:,  i.^oci.tion  -,   Dt;th uf ,hich 

enj   ^uim.al   pu,U^tions  have   i3,CQ(„B   afFirirnt   cMnnL-  f.P , • 

r   .. naiajiats   in   thu   region ,an,j   üetumen   thorn   ,-;n.<   -huir 
COIK-^UHS   in „,uri:   i1l:V«laPRj countries. 

t";       "  fefJ"d9   Ul*   UHe  °f g^-   ^l"r*   to  antr,.^,   „•.,...,  

:\ r:q:en:rRff3r tn —r-ts for P1Bnt (Jesign Bnd confitPuct oni • 

an,   for   technical  distance  to epurate   thn pl,nt.     In ,oth  ruSltía   the 

"CJt   UBuul   form   i:     that   rf   nmtract-    r-- i-untrsLtw   i or cunt rpi   t-nrhi ir„i   ., 
D':':r'-ilg   u,ith   ;•   lut.;]    crurhT.iarf.    *^    • ,   •    ^ ~~" ' 

x   u.un.i.rjjert,   tn..-ir uljjBct   and u^:r„tiun   varv 
íit-curiJimj   te c.iüus. 

".        Luing .anlv   to   thu   sl„  of   t,„.   cumpanieB   ,„„   t„   thE   FBct  of  ^ 

«rtlM^tion   in ,o,t   of   «,„,,   con,illur¡,ülE   r,SCürces  na„E   :,i;Hn  „(,u3t(iü 

to   tr.-,n.ny   „n.i  k,8pln3  U(J   tfwlr  oyn   enyin,eriny   tBom5(   ^  ^   ^^ 

cç.i,«10n  for a.jBlB,UatInB  t.ohnical   Kn0.lndüe anU  guMerating  „„„ 

H-nt lle»xgn a„d c^ration c.pabllitl...     Thlb Uceo not happen   in   th. 
smaller   cempaniep. 

'•ß. similar évolution In tí-H Drocosa nf nrn..*t.i«« *^ », i w  H*»^^t»a or dcuuirlnq tRchnoloqy uas 



CJStilV-JÍ     ir     : •<   •   t    Mf     'fi.'     .   i^ntl"     V3'-ÍtfJu:      í    f i r •-, t    ,   \h P t,    is    f-^'LtfJ    l.  iti' 

a   siíjiiifi' rt¡,t    .    .i>t     ,:"   r ;r- i„n   t«ci nicd   ,.:, -, i ,t.. nC*   r\,r   | l-,rt    '-"ü-jn, 

che i-fi   of   ''u-ú ••-it   .).-.ii   -.t-rtirvj   pHriorJ;    ti ^   M-.^i'ít.ir.-ci    .icnr»r; :,f.;, 

rapi.lly    in   *.r,i-    i¡   n    lí>*n     .rotor,    ,,K-n   H<;   «if. Ijn   is   con r_ * * • - e  l : tnl   it   lu 

'.•'ií-it»i?   í   it.   ...it'1    ;       :jUr   ,    rtirip   tiuP   nt    1 r.. i. - • i   HP jin-íf:rinij, 

P^rtic^l-'I iy    r ir   '--.''i -rjing    th >     .)PT"kH    nTi    SPlnrt'n,}    Pqi, i pr   t -n t ;     plinto 

arrivin-j   íjt   tu-   ^t(!j.    nf   -.f.cnmj   rsr   third   R^dT im  h. vr   ..rhi-'yerl 

cin:.i,iifrLn:lf-   partici,  iti on  ny   local   enijinonri r.;   am)   P"tlny   fi'.r»i.jn 

firms   only   t?:r   girine   ;.:,t:.   of   tht    irnjpct. 

U^'        ^i-^cüntinujus    irLiy/Uy   i^   tn?   Various   «ípnc Lu i r íes-   j nv   )v«>i   in 

a  stHtil     ra^Hct  U8S   -UJLPíI     S   *   ünitin-]   f ictnr   in  n.jkinj   ,<r»í--tar 

progress   tP-Mi-Js  '••i.'j.stit.jtin.j  fornican engippprinq.     i.nly   in  d   ^rv   feu» 

ct-h«3,   ;-b   uill   ;Hí  .:S \sin«d   l;-t»r,   ha.-,   it   rj«en  possible   tri   SPt  up 

ln-al   CüM í-ji';inrj  fir'.:.   ;.._•».>(. iel i zin^   Ir.   '.purit'it   ar-'í.-s  -inri   ynsi.rin.j 

cuntinuity   o /   unrx/in.j   sc-vHral   :.tetìl   co"<paniHs   in  succb .í4on. 

bO.       The  dfcc.re« uf ¡.irticipation  cf  loral  fe";jjneerinu  in  plant  dc.iyn 

is of  primary  import  nt,e   ^CUJ-,M  nf  thB multiplying  eff'uct   . ri-lnrj  from 

deM-^lng   in  ricLoiílíince with  IDCJI  or  rnjionji  pr ^motion  posbiailitiüs, 

thurj  8ncr.i:r i y i n ¡j   th^   iocdl   capital   geo .la   industry.     ..-atiafoctcTy 

utilization  nf  enyimt'ru  j  capabilities   avail«ule   in   the r„rio.   i-    -.till 

far off.     Jfsi.jn POHBí-'IíI ; LíBU  HVH   vpry  différât uhen  th.*   j^'ii.^n 

oriyinttas  u/ith  the   In^ul   m;ir.r.,py   5jn;j   is  checked  üy  sent?   Foreign  fin-, 

and when   the   mvRrae  ha^ «na.     In  the  latter  case   th-  cOTt   im/j]Vnd  in 

pousible  nt.iificatinnH   to   n  finished  project  designed  fer   fnreirjn  equipment 

align  tuo  haawily an   th*   •»». rutive  responsivi«  for   taking  decisions, 

uihosR   first   duty   i«   to    <nsu,f<r   for   the  economic   rebults  of   his   company. 

51.       vary   little  i a  ^-oun  ^bout   the  actual  cost of  th8 contracts  for 

tiurchea«   nf   technology   tr..,t   th<?   irvjîy      )ai   Cir .¡unies   sign.      :)Uch 

information   in usually   considered  con  ì i*-,ntial  ,.nd   thQ  sole  answers 

rjiven  in   thig  connexion   rafpr only   tu fjuneml   fiyuras  or  qualify  the 

cost as   "rHasonaola"   or  M«xcK3sive,   but  «s^ntial*.     In very  feu 



p"Ml   thdt  ¿Vpropri*te  .,nri   r.„n. „nt..    , 
dibsemination  of   tM j   infnnntinn ' "' le 

u
      r,"rnii    the   CN^p.iinrr    .-f    *H» 

.0,1, ln,r,„. 3,j:,s!an,laIly  the .,„,„_      -'  *•'• -"""-t 

U   ..oulJ   „omit   ^   .tiliz.tinr   „, '""nS   "'   '"""   on'.   " 

B.U.WHlHHt    tO    thP   .Ost    rav0uretJ    nation    claus£;; 
i,;"Pr    r',St    ^    "f    — 

52.        In an-argents   frir yeneral   terhm^i   -^inf  
usually  tukaa   the  form of 7777Z 7~¿-¿¿^stance, ^^^ 

ror.n or a  rixed annual   bum which enfi ti ua  »K 
recipient co.pan,  to co„ault tnB ,„ ^ ^^  "° 

*«-   .„lr expart3  ,,ravHl  to  thH i;l9„  J f
C    fX" H  ,le  t0Pl"' 

Palile Jy   th„ recipient of  th„ ,   . '>oWr.  ,.»,.„ ,„,„ 
i »rn^ieni   or    the   Qbsi «; tímn* Ì        TH<      <• 

'-«   favourably  co^HPtecI on  u     tr Thl^— of ,rronwnt y  u i.Trrm.i.ted  on  j,   thiï  executives   intHrwiPMM.i       • 
out   thnt  the  aenefit  .ierived  fror,  thm   .       . tHrv»"""*.   -^ point.* 

or   the  récitent   r-n ' ""  tn  th« eneriJV *nd anility 
récitent   rather  then  to  the QOO(1uiU  of  ttv  8uWJll„r nm 

V 

comPBnj.s fan'to utilize fury  thB PD„.lblllM        "  büW,li*r-     •* 

infnrn,   M »! '   ^  pr0blB*S   *n"  °f   ^   typ«   of information  they  should rpn,,..»      Tl> 
¥l 

•     ^ snauia  request.     The  grautest  nenefit fcriie*  frr«  •.* 
to   th«  plant of  the  supplier  rr»r,an        *,. rom  tri>)8 

nn-m     • . supplier  comply,  „hich generally  üahww»,  -íuite 

CtTL       th8  Staff  Df   ^   reCÌPÌBnt  ~-     ,.y».nt   fn h ontr.es  through  a PCylllty pBr  ton ^^ JC 

iu  urouiino  IHOE  «„H  ,«,„_  . y   "T1U,W'  »fiumi;   it mg less and less frenuBnt, firxl hh£Juld ^^^ ^ 

5J'        UontrilctH   »"volvino,  nr»»—.,  ar8  lnfreülJ„nt „n. 
field  nrnZTIZ, TT ~ mrrequent and  re ,trict«d  to  the 

10  nf  firTC and special steels.     As reaard» mm.•    *    % -lai steBi, ln gen.ral UM> thla fo:
j

or;o:: ;r; :.:i;:rin 

:i:::iBr T" 
9t,nd-r[)i"d •t-1-—»» ««» ««"- 

«•noy  steals refer  in arm r^B  f„  *^„    ^   . ^ 

and do  not Pntail n    .        I J '  t0 "Plü¥ pi,tw,tBd ^r~« 
entail payment far une of ür^l n,^a.     rh, clearnt ca-., nf 

^ffi^^SOJ^atenta  for use of u process refer  tn   «       / 
process)   mi ro   *< process refer  to i1iract-rtrt,,ctlon (HyL 
t roceasj  ,jnfj continuoue-cóstinn olant«       Thr   - * 
tvea  or  „nnf       .   . 

a Plantfl-     ThR     orm 0f payment  for  this 
type of contract is calculated as a par-anta.» nf  »h. 

PKr.entage nf   the    aolea prict or 



il!.    ..)     r' ' * =?>!      J-: U'int    ,'- Í 

rA.        ».i-üíit   -Il   tv.   ^i-jnt-..   j.att.J        i'     rrtr • 

timc'i   Li'Uer   cor tr "V t!:    r   r   t»-t nrj^-il   . — si  • + iPLti ¿r, r-an^LjM.". *n , 

.irr^iji" f:"tL ni, r,-rE    1  ',   Il  >'  ,     "f 

inter.jiij   t-'   r.i .:',  ly   -3 »» i -.. trint.i-    ir,   ; vn:^,.- ,, -i t ,     j._o> f-''. 1 •" j      -  ,   r'^.    tier., 

.¡fil  ^ r,  ¡ucUî'i  ; ro,!'1'.: irij   f:i   ' t"    <;—.i r -î  , 1 -i,f  . r   ,   H f     '    .t.   ..-••i ' iin 

Li:\-rin   ÍI..VÜ   r»' ,, : tn.l   1 •'    1 •;   !<•   r.- >  ,,1'.î.'^-   ^n  u, ^ r/j ti -vr-   r-  ^ret- 

ami   "n. L.r*r..tis n   >;v -Vr ,. t i.îHtinr»,   iMch   i •',  c.;vhn.l  L, /   U i-,   f".rr      f 

hrrfiriy put,   c.rif'j,,h  it   ',o"f-ti:.:«i   r-;,'¡ rc»   tu  ->\ • ¡:ific   Jt  >¡("J   i"1   thy 

55. tiSt    il' J i '."•Jii:  1 ,ap is   r f txn   rvU'tioreU,    V-L   *• > i'r.^nCH 

uf  3   "T-T;¿- 4-^t-nt  ^.••p"   i-î  ••'l'-.o  reen j.izffd.     Tn  .iiücnr,s   it   .HUH   je? 

aeyend  the-   -,:u^  of   thi-. ^ner;   on  this   ^jject son«,   think   t.rat.   it.  Is 

more  -lifficuU  tti  till   UM-    t^,;  *.í;:t.n.-»loji=el   ;>p,   inasmuch as   it 

entelli  ti• ir.sffcrriri, imi d.;jurbinç attitudes ruru   Jifficult  to   tr«ir-r»i!»it 

than ütjjectivR  t«chnlL:nl ''Ominide. 

56,       .ne  channel  far   trdfiifur  that  i.-;  very  seldom r entioneri,   altnouyh 

U  is Hnplcyöd ijüit.i fruquHntly,   ia thnt uf hiring free-l.mce foreign 

gBTrtürnjsl.     TI.Jü  opinions era current among industrialists  1 ri  this 

Ganntixion.     iomu  fa'-l   that  the system  is unrellauln  d*> rugarJs   the 

level Oí   thp Hxpnrtn <?vHilaale,  and thnt  the advisory services  of a 

company,   if nor« B^innFiva,   are TOTP  trustworthy anrJ  up  to data.     Un 

th« other  hand,   muet  of   tha  executives   interviHujBd hmve  resorted  to 

hirinj frp«-lsnce H*perts,   either  person.illy  or  through ad-hrc  oryanizatií 

(among their,  the   International Lxecutive   JHTVíCS ^orp.,   ICiC).   The 

advantages  of   thin system  include,   in «judition to  lower coot,   a  morn 

op«r> attitude re.jardinij trensfer of  information,  as well  as ñ yreater 

degr«« of   identification of   the free-innce expert luith  the nuccess of 

the  company  hirinQ him.     furthermore,   ir  results ;iTt>  riHtisffiCtnry thi»re 

is   the  ,m«áSÍDlllty of  h.ivino  him   join   r.*ie  -staff • •••rrvinently. 

S7*        .tjulpiT'Hnt purchase  if  ui»ually a  form of   transferring process 



tannic,,   tnrtwijh   t'-n   ,t.-tin«     Hrirl      -, - 

n   •'  ' -urer'j,      7 h*    Pfr.,.. f , 
ir   -t,,!r   ,:,„.,,    „Jirrl!i   t„   M       K| •••" •.•!•.   ..,-.,.   ,-..r.   „„ 

nr    d».    r»M i. ir-nt   rl h.r,H    r   *> '•••••'U,»l    » •, \ \ t 
"•Ur.ir^.f.   t.f,nn en   • ,„>   L?wl  nf   , htj   .,„..„,. 

V 

Ir    ,urh   J;)SCS   it   lf>   rtiff:%lJt _ ",t,,il,ir   :,r.-^. 
'"'t,:,1inp   tr-f   jt t,. -.i   ~r,   f     r   , 

hl'ul3J''   <in,J   ;,nilHt ;, ,,      _ 
•mcluuìed  in   th,<   -riet' rf   *M«. • lt»   i:- 

»riCL   üF   the   H -uiMmnnt.       In   V>v   Lw   n*-   , , 

caution  . „n,   ällf„ll8PJ  t,rljMdB >— 

-lu.« nuit, .u,BldntlHli 3n th3t P:jrclla   ¿
i: y - ««• >-l" 

iBvolo^ent  u,nn0t  o,   too   hi,*,   ^^   t   J * ' "^   "d 

nunnur   or'  units. irt"u   Dv/Pr  a   lnrr.u 

56.        In   thH  Lase  of  ;.;..nt   for   üíX-í-H ,»* 

tyPPs   uf  mm   roll , ,0 •8,tfirB'   ,,r'!'« 
s    ...i.4r,        , *   furniJCri.   «tO    V,,   r;iIli,ir   fir 
s»u»., Mfcrs  ami  con^uner^  i-s   -, reí*««     i 

-'f^i-erauly   reduced.     Tr,e  C(.,t nF   tM, 

1>  no,. -,„., ,,rl^rllï ln "  r " "nJ  the 'el'-c"• kti   "iriiy   in   tuns   cf  Kiuirirpnt   ciuf       lhlr.   , 

lurches un   in.Ul«l  ,ric.r     ...    .  t/ "   * ÜCh  ^'^   to ^^« 

«•strictions on   nxrort r.r.. <ai ^   i < * • J 

or  steine ar.n.1  n,re, or  ^^ ' *'  *"** Usin« -» """'••. 
round   in   the enntrnrt« B        Jr°LL^eS-     —'»ses of   thja   tn, wriî  not 

•'•e contact, Pxnnlnorj   in the   ate«l   sartor. 

».       The  .vBlu^ticns often  atfmpt« on   the  „»uit.  of  th.  t    ,      i 

ve   najtctivB  function  the  sBlf-&uffir.itínCy 



íittainetJ ir- design, operation, .ir.,1 'un., .-jement u:' the. plant,   teel 

technologists in t,ne region feel tr.yt íielf-sufficiency íH íilrt.Pdy 

possiale in -»¿varal portions of the process, aut that, for re.isona iT 

dconamic efficiency it is not .«lvisaülB.  Jl.«st-f*urn..;':e design UMS 

given a;  <:.< it. paint: there ¡in; sverai engineering jroups in 

diverse congrues of the re jion th-*t are fully '-..p-mlu of iB^ignin^ 

a cilast furnace; nevertheless, if <jn ultimum t:t=.,ijn ii dejired, 

including special performance fe-tures, it nui y t.jrn out mure efficient 

and economic to resort te 9one et the special i/ed firrrs operating in. 

the world.  This in turn requires a very yund luu:el engineering taam 

to act as counterpart for the s|.ecializpd foreign groups and permits 

resorting tu the latter only as and uh en conditions require it. 

foeedlesB resort to t^e pxpedient of turnkey contracts Ì3 thuc avoided. 

61. In those countries of the re ion uhere several pianta are 

operating and continually expanding (drazil, Mexico,and - in certain 

processes - Argentina) specialized local engingerinc; firms hiive bean 

set up ensuring continuous workload by ¿eruing a number >jf componías 

in succansion.  Infrastructure projects involving civil works fur the 

plants should be examined as a separate area, insofar as local 

engineering capabilities can usually ensure full self-sufficiency in 

this sector. 

62. The degree of modernization or updating in the various processes 

cannot he taken us a measure in the process of transfer of technology, 

the volume of investments committed for erecting a steel plant, and 

the repayment periods restricting spBedy replacement üy nein processa», 

however renowned,  dy way of illustration UJB may quote an LCLA report 

of 1968, as follows; V 

V ECLA, "The üteal Industry". Information document Mo. 6 of tha 
"~  Thirteenth LìesBion, Lima, April 1%9. 



¡.3. Vnfui'Lur^.ay   büf..B   ; . ;j.    Ll],   „iltillj   fn,,.  >   .^.^    ^    (_ ^^ 

in   iatin   .„nerica   »f)   i,(VH!lt   in   cven-hH„rth   s!.,L,m„     t    ,.„ V^T 11 : i     ''»•   »   'il  -it   the 
Mfri.-ra,   uien    ^uic  oxyuMn  Hti-i. lm..kln,j  "... j  . mM:v   ,.   .., |Prn|   „ B 

r.arkBt,   except   in   thH L..í,.-\.     u,r   tM9   r..,,filtr     .,v|,r<1   ,    (,n       ^^ 

cunpanies   f-.il.-u   f,   t„,     ,,.,   n^r^ity   of   ,t <r t „ .y  , n:, lU , ,m" 1 •" 

up-to-clHt.   fnt:i;mBB.      T.„.   Jör,,ral   M-^ Í < v   of  ,„,„,,    ,,,,..nini.   in 

t»r   r.< ion   „...„.ntfi   Ut in   .„n,.,^«»,   ,tRPl   f|li,nts   , pijp.   fnH(i   u,      ^ 

rKdmi,i. or   the .......  uhare IH  rurndCtíf,   . íwn th|í ,^iv.ÍJU)ít . ñru 

.'jpinij   replaced   by   dLT  stealt lorka". 

6U. <eiJfc,rdina   tr.inaf«-   of  technology   in   arterpriaHs   incorporating 

fnr«i,,n  capital,   thnra  is   il8  a   ryle  active  Hxrhsmg.   f)f   ir,riirfn.,tlon 

jeteen  thR    firHnt  company  and   its  auosirtiary.     It   i.. difficult 

hnauver,   tc  estimata  th.  cuPt of   transfer   a»  „uch,   a,  there „Vmany 

financial  channels   for contact  ».t^en  th«.,     , Ur»iBn .«pital 

participation  is  r4uita lou   in  th«  sector,   if  the number  of en«-  mi,-* 

inwolwd  io  considerad.     !*0»t of  thfJ| arB   umi^feqTñtmi ^   ^^ 

m   the  fi«id of  alloy 8tBele or  tuia (,roöuctlori.    Cf th.   lnttcjr||Ud 

plants operating in  the region only  fnur ha.e  fcreinn („rticipeniun 

(thra.  in   Jrazil,   one  ir, Mt-xico). 

65.        ünu   element   that has  occasionally di.nmjray.il   innovation*   in 

soniH  procedas  lg  th. impalane,  in   the site of   fh«,  varios rj„m 

apartments.     : uch  inalane«, ariae  baca.,.., «h.n . at«al  plant   U 

Planned in a Sloping country, rapid mark«! growth  raquir.s for.aaainy 

»  number of  step,  that will  elio« futura «apensiona   to be macia  at tha 

lou^st  cost.     The uaual  thing  i,   therafor.   to build «a nversUad unita 

those which ara  th. moat expensive or «hn«. placa ln  Urn  production 

cycla  do.,  not .11««-  them   to ba  atnpp.d whil* expansion  is und.,- „ay. 

The  result  of  this  la  that   - at   iMa»  «„  *.»,„  «„»,..   * ¿a   i in*  - dt   least  In  the  initial  étages of 

operation - phPt of  the plant uorfce at a fraction of capacity, 

increaaincj costa en.J checking po.iibl. «mure,  for  improving 

productivity. 



HLDi.jrnN p-^^jubii 

f)6. .nth   in   the   blast   furnace  rind   in   ilirect   reduction   a   ''.ati -¡factory 

••Ip.jrfcse  nf   i ri(|.u]n[]i|R   and   h;,miUnn,  nf   t.t;t»   j.rnce^  ha-    UBRM   accoppiishud, 

Hin   rirrlts  obtained   ::«?:ng  nn  a p ;r  ui th   those  achieved   in   the   rust   nf 

thH   urrld,   t.il- ing   into   aixnunt   the   size   of   the   plfnts   th .t   the  markets 

nf   thM   rtrinn  will   allow.      In   those   countries   nf   the   arna  when,   the 

m.irkdtfj  Jurtify   lai 'jn-'iciile  or  highly-specialized  plants,   production 

figures  cinti  nullity   are  computitiVH   by   intimation; 1   «Tt<¡r«da.T'tJi=,   and 

•he   participating,   technical   <3tuff   in  mostly   if  not  wholly   local. 

f»7.        The   direct   reduction  \ rot.ess    level oped   by  HoJal<-t«   y   L'.MÌna   ^.M. 

of  i-tifica,   currently   in  USL1  tit   '-evirai   plants.-   in Latin  amorica. is   the 

rast   octuuorthy   result  • '. t-.ined  in   th-j   rt-,   inn   in  tht   uree  nf   local 

Ucrnclpijin.il   innovation.     T» »?re ¿rt   also  cases uf  spei./: .J izatian 

úrisinj  from  the   resources  available   in  a  jiwtn spot,   such  as   th« 

charcoal-fired  jlast  furnace*-  operated  by  sonn?  Brazilian  pi ti.h;,   ;.:here 

th»-   uurld's best   results  for   this   type  of  furnace  haw  been  obt.-ined 

(Konievade  plant,   operated  by  Jia.   '.iderúrglcn  snlgo I'ii»Hira)t HS well 

aa  figures  that mak^   the  prunes a   successful  r.omphtitur   'i    the coke- 

firrcl  L'la^t  furnace. 

66,        Fht;  prccess  of   transfer  of  technology   in  thin  branch  uf 

stnelinaklng may  be  considered  successful,     f1 nst plants  bfiyan nith 

fnrrign  technical  assistance  end foreign  ^taff  to operate   the  blest 

furnaces.     The  fnrpign staff was  replaced after fairly  brief  periods 

and   technical  assistance was  either  entirely  dispensed with  or 

restricted  to  ad  hoc contracts  fcr   resolving  spucific  problems. 

f9.        For  expansion  projects mixed   teams  are  hired,   cot.iposed  of 

specialized f'irmb  for designing thp  slost fornace proper,   and local 

consultante  or   company  staff  for handling infrastructure  design, 

anctllaries  (coupera,   gas-cleaning  systems,   conveyor helto,   bins  for 

raw material«,   etc.)  and  plant layout. 
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' IJ. ir,  CLMstrucLlns  ,.l.,nt   , nit,   ,h,   colln,.,lm  of   ,r...t.-r   rïl„iw 

develi^-nt   In   „tKflmakinrj   (IraMl   ;:n,l  l«i,v)   h,„,     r ,,„    ,   ,, 

Of    loci   c,.v;.n..itU-n  K1,u,a   t„   HO;,   in  u,eiljllt   of  ,,n   ^   .!lc,r, ,',ts'   ''"" 

i;" ployed   in  tree ting »  i-lnst   furnace. 

71.        ~t   this   point   it   is  ,„rth -entiuning   the   interest   fpU   ¡„   ,„, 

r«,ion  for ^^Im.ing n, „ ,„ ti,,  „Bu or-prep.ratl0n process,     rh. 
0J.nct   or   ,Mb   pill.ault   if,   not   rnlBly   to   lBproM  nIast.riirnaei;   K>n 

nut  ulso,   in  HO:,C  casee.   tn  r-rnn   th, USH uf  loCBl  iron „r(,5   ^ ^     ' 

nnt   BiUB„.   sui ..„hi.   rnr   .Hrect  us,   in   t>«   cnnvntion-U   al«»,   r„rnae.   ' 
-oi.nt action  h„,  .„„„ ^„ertuken ,,y  ,t.Bl   „^„^ im  lron_nre rii 

n,.p„tlnn..     --«.-ral   ,..ll«t  , -Unt,  r,.,   ,îr,u,ly opl!r.,tin:J  ,„  ^ R 

on,1   «5  ,anv  project,  «re  ,eU   »„„„L«!.      :„   3rt.1ltlnr.   to  souring   the 

'    " ••'lrl"'t, thr¡,    Inljver   increasing   -mounts  of   ray 
materials  to  steel  planta  in   the region. 

72. «Lost «11  steel „lants   1„ ;..„  r^inn „p.m.  rUlJular .inter and 

self-fluxing sinter planta in  nrJer  to utilUe or. ,.n¡ coni fine, „„„ 

improve   the overall efficiency „f the .iroce«  oy recycling even mtm 
Hhtk-TidlB. 

73. .ork an peptizing plants h„B been done jointly with foreign 

tiro« specializing in piBnt design nnd operation, successful results 

^ing obtained oath in production and local assimilation of technology. 

For sinter plants, which rehire processes and equipment of more 

universal design and construction featuros, a neater degree of local 

enfjineering and materials hos bnBn utilized. 

STttLuC'HKS 

'><•.  Utin .„nerica has followed fairly closely the world trend toward* 

replacing thH conventional open-hearth furnace (biemens Martin) by 

axyijen-hioun converters (such Tí «-ho t n f , a\       TK .et« ».buen j, wnp LU type;. The reasons given at 



tho  ùeyinnimj  of   tt is  paper  (i.R.   cast  of  equlpm-nt  and   rRpayment 

periods)   have  conspired,   hnwHver,   feinst  a  sptediHr  replacenfcnt date, 

as a  3nod   number  of  plants  nrpcted   in   the   lritfj  fifties   and  tarly 

sixties  i-iRr«  bHBed on  CH  furnaces.     »-Il   new  [ l^nts  projected  or 

fixpHnr»inn3   under  way   include   iL;    fi<rn»cps. 

75. The   first   1CF   in Lütin america  WHS  erected  in f-fjnlruade,   drazil, 

in  1957.      Jy   1l)7ü oxygnn  steelmaking   in  the  région  amounted  tn 

2,031tn0O   ingot   tons. 

76. In view of the expansiona and natu projects under uiay, the technical 

staff of leading companies have displayed a significant effort to update 

their knowledge of the oxyjen staöimakiny process. The predominant idee 

rimons  thL-   technologists  interviewed  can  de  ¿sumcMrized  uy   seyinn,  that 

tn«  first   pi.into  tn operati?  oxyrjen-ulown  fumncufs  havu   machad technical 

SBlf-&ut f icibney ;   tfiat  in nmry  recent   facilities  tn«  r.untracts for 

gundral   technical  assistance held  uy   thn«-,p  conpunies  suffice   tn  PPSOIWB 

operation  proülnma;     and   that   in  the   ca«e  nf  furnaces  currently under 

construction  nr   in project,   nave  rbre  exceptions,  mixed   teams  nf local 

and  foraign  anyinnering hnve Qten  aet  up  to utilize  foreign  designs 

adepted   to   local  conditions'   -md  possiuilitiüp. 

77. fly  way   of   illustration, the  ote  of  the  düF  plant   recently erRcted 

in hexica   la worth quoting.     The f exican company   involved   introduced 

modifications   to  the  original design,   retaining  the  vtìbsel  and modifying 

thu general   layout of  the works BH  reyards  the cooling   system,   travelling 

crante,   structures, and other items.     Thn result was a  1*0% saving in 

construction  costs and use  of hexican  materials and  equipment equal   to 

70% in wHight  of  the   total   steelworks. 

BLOOMING,   CONTINUOUS CASTING,  AND ROLLING 

78.      The most significant event in  the past few dacade»,  as regard! 
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;     this  stage  of  the  steelmqkinq  nrocesR     1      »      *       , 

-tin»   r„   bil.ats   .„,   sl3b8  u,„h   1B   turn  uo   taf  -   -  

,1113.     frum   the  stanrtrioint  of   trBnarer   nf ""O 

:• u, „,„„,• pr.BBnt clBarly dlBtInct ch„mi:tniM°<-      -';- °f 

•-ione,   to   u.  öuiU   in   reatad and   S«^l';   ,""   t'      '""' 
-«- i- -»- on proi;eHses uhDse pHtBnta ari, 5m- ; f     -J 
«quip».nt built ny  a  re,uced  QTau¡1 of manuff,cturB¡a 

r «,. p«.. knou.ho.. rh9ñe suppuars   • *   tr * 
•"velopln»  8S  uflU   BS   th.   hlghly deuelopod   count « 

^tinned Bbou. aff8cts   thB  reapKtlvR  process  of 

tPchnology and  its rillln„„llnatlon l0   thp  3uwUers of H(juipment_ 

79 In  the  area of  rolllng mllla>   „„,„   ls ^ 

»111 trains „Uh prncticHlly 1Dœ lncel  lntagrutlon.    Th¿ ls 

surprising  if UB recall   thBt rof gme  ^ ^ "" 

:::;:;::'•8nd Mexic° prDd,ic-mui ro11-»•* ~—* —„, 
|   SO.        Ms   to   th«  snd-productu  of   thB  nrnr.«     »K„ 
.  aradu.ii,, «„      .      , process,  thB consumer market haa been 

gradually imposing incrHaeing.lv hioher n,,.nt.   .      . 
_  •      _., " nl3n«r quality requirements  (the 

; automobile industry,  for  instance) to uhlch  th. l„rtin 
rsuion    at  l...f    „ lading companies or the 

I h^ nö;  1 H reSPOndM """«»-'»»•     "-I.  nuaUty  Improvement 

e   ..   'I 7 rntlnUln9 t,ChniC81 B5SlStan" " "" - »' -ii- 
-i«« inir:;.:rr8nB,m8nt8 h8ue b rt-und" TOI — 

«"ateLVäi""0:: rtln9-ouins to the ",<istB^c• °f pat8nte'í •»•*•—. 
or t    hno o9y and for equipment.    The mo.t  frequently used la Concaet. 

e siatene.,  att.nd.nc. et .binara on th. subject oroanLd 

«rising  from res..rch „„^^ fcy ConcB9t ^ ^ ^ ^  ^ 



uoMipanlas.      t'^yment  for   thi,,   .m?.i <• ' rinc«   ifa  m.:, b-»   i "i   t. h«   furm   nf   a   fixed 

amount  payable  upon  purchasing   the  nquip^nt. 

82.       There   is   increasing  üiülingruphicHl   information on   thr  subjuct 

anil  niimnraun   n?]"vant [¡apura   presented  to   the   congresses.     It   is 

likely   that   thin   technological   development  will   taka  aome   time   to 

spread   thruuyh  the   integrated   ntrRl  plants  of   the   région,   Dut   that will 

not  be  cJua   to   lack   uf   information an much  BP   tn   financial   reasons 

derived  from   thi*  existence  of  conventional   blooming  trains  built   fairly 

recently. 

<•.-    PÜSSIÜILITIES UF  TLCHfil.LOGY TRANSFER WITHIN  THE  REGION 

83.       In the past few years  consideratile efforts have been moda by 

ragionai  organizations and  entrepreneur groups  seeking ways  to   increase 

technological exchange among  the countries  of   Latin america,   and   improv 

their  overall  relativ» position vis-à-vis  the  more  developed  nations. 

These  efforts  are  baaed  on  the  fact that  there   is  knowledge  to  be 

exchanged,   interest  in  exchanging it,  and  common  channels of  action 

must be  found  to   improve  bargaining conditions   in  the  region aa  a whole 

when purchasing extra-regional  technology. 

fit«.       The opinions given  by   steal  industrialists  end  officials 

responsible  for operating  and  programming  the   steel  sector show  that  in 

practice -  at  least in  the  near future - certain  safeguards  should  be 

introduced  in  the  good   intentions mentioned   above,   in order  to make 

them fully  operational. 

85.       It was observad  that   in all steel companies  - whether public or 

private -  thp antreprenaurial,   competitive  attitude prevails.     Any 

company  in   the  region or  even  in the country   is  placed in acompetitive   ¡ 

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



e.     „  es  are   ln   ract  etnpPtltor9   ln   the   jnrirt 

of   tr^r promts   (I.e.   5emis,   hB ,ei,rnrcpPBn    '   'J "*  '"^ 

*»'"»"  "»   PMlttv«   effet,  üy   «„',„   - MrS)-     ÜUCh 

--'- «», ..m-., an o„Brl„ a:M  
B
: r:rr prciii,ctiuuy 

e«-hBngB  af  infonnetion. ' ' r""""1 ""'""*' 

....int.ln nB percent contact thrDU,h vl.its to .l.nts .„, ,v „,„„. f 
an org.ni„tlon auCn as ILÄFÄ, u)hich ,BS ^ ^^^ •"• f 

..«.on.!  an.  lnu,..„t.rprl.. contactg   ^^  f — 
t.chnical  end oconomic  lnformation Dn „p.m,„ nf"f        " 
and processes. "PeraUon of  the varim.s pl„nts 

67.       «t   the  i.«!  or ba8lc and th.orBUcil  lnformdt 

i  x :ecs 9h attendan" °f *'•=-"—»•»- '» «•» •aiM i 
P e     d        rBS-  bKV,eral SemÌnBrS " »"" '" »"*"t.d on bpeciaiizBd topics.  Therp «re» at i„ * *. H«.i-a.  ruurp arR at lepflt tuo recular mihi*».*.- 

»«tÌ8f.ctory  t.chnic.l  level-   the .„„»,, ,       «"»""tion. of 
IBS    end K.t.i       < V Journ"la •rt"«d °V ILAFB 8nd ino,   and r.Btnluraia.   «ditari  H.,  •••,» n ..     ^  flàfi,   «cutid  by  the Asaociaçao dresileira  de Metale    as :;;.:;/numbar nf nationai ""'"-«- »—^nBÍ, 0:::r 
- »ïo-^'z-CSâ^TrcoursM BrB m~ in 

year on specialized subjects, and experts from the 
region visa oth.r plBnta ln th8 „„ ond ln ths Muntry_ uihar;

h' 

int.r..tlng technological dsvslcpmants ha«, taken placa. 

ha« r.sortad to ou», plant, in the ragion for studying neu process., 

and .golpm.nt defor. d.eignlng or selecting n.. pX.„ fo'r th. " "" 
^rations. 

»0. Th. foragolng, houmvar, doas not Justify the aeaumptinn that th. 

axchang. of information 1. at al! coa.pl.ta. A. th. contact, ar. »o.tly 



of  a  personal  nature   -ind  ^as^ü  on mutual  goodwill,   it   is often   the 

casi   that companies  operating  in  the   same  country have   little   if  «ny 

contact  or mutunl   Rxch«jnr¡t-  uf  information,   tjhile  each  keeps  up  a 

aepnratp  exchan^»  of   infnnEiion ,.,ith   extr«-rnyinnal  consultino,  firms. 

91. Thg  9itij->tinn   ci HHJH'î u,h(?n   it   in   a  mnttFr   of disseminating 

tHChnicul   kr:oi.ilB;ljtf   tu   h^iillnr  non-competitive   componi. *3  or   to   suppliers 

or  users of  steel  products.     ru;fG  are   sfvural   instnnces  of   technical 

at.bibt^nc»  f'! ^ir-lng   n-.^p-mies  fur   joint  fk-vwlcpment of   iron-ore 

preparation [iroi.e^' a,   nc   to fhhricatiny   industries  for  jointly 

devalopinj fjKiiigns   t^-*t  utili  »ncour.iq»'  ctRRl   consumption  in   the  grades 

produced  by o  spécifie   sten!  company. 

92. In conclusion,   ryynruiny  tha  possibility  of  intra-rHyinnal   transfer 

of   tHChnolayy,   ii:  tiny   jH   „il ti.Ht  there  are  channels and oryanizHtions 

c^bdl*  of friciiit'tinQ  such  transfer   out  that  -  at  least  for   the 

prasont - bpecticular   rnsultu cannot  D«  expected únicas  thur«   is decided 

ynvMrnmtantal policy  and  a minimum safeguard of  the economic   interast of 

thp  companies. 



£ 

.-       Snr-'i.   PI,AL   JL'Mf-L^TS 

°'   ,     .      ""•"*'   ""   """"   tMi3  ^Br  ^  -^«ed   inciMdod   H   ,Ht  af 
elusions   „nj   recognitions,   san*  ,lf   ,.lh,^    ... 

in   the 

^   stud»   on   „hich   this   „„,,„   i,   rjasBl)   lncli|(lo[j   n     ^  or 

smn,   „nJ   reOT.,n,,uDnS.   son,   „,   ,.,hlrh   ...,.,   , 

;— --" w„r M thay ,rp __, ^ vv ^J^ 
ith  her«. 

The   iron  „nd BtBlll   lnJüütpy  Qf üftln 

f     ni   as   a  uhole  and  has   refunded  etTiciPntlv/   tn   thp 
<     .ro.ing quality   require^nts   that  import  substit   M • 

1-1   hna   lmp„B8d  Qn   lt        In   the  pJ 
SUJ9»t»tian  et   „t,Kl   cnn,lÄBep 

r     «"  un   ig.      in   tne  entire   nrmin   rf   t-*---,-.i   * 
(   >    4.L ijiaup   or   f,tuel   in.-us trl.il i e:*« 
<-»«.„ pulite or otivetai th_ _   eat ° 
sfuwn   tiîwcir^'i   tri«   nmni»m   „* *., Lmm.n.Mn ling 

lb   ÍÍ'. <:renB38    Of    thi»   f*r+    *-H»+    4.1.       _. le 

th8t   thB  rtB,BI,nd  for   «"«*   ^nst  of   tKchnülonv   In 
t^>  sector  «re  such thnt   they  renuire  3nrt   4i,n < * 

..*.*, rehire and  „llou  envisaging  Solutionen 
••'"tinental  SC.íIB. 5un 

<••'...       Econn^ic  ,„luUlon cnnsiatent uUh  flnincU1  fBcts  ln 

unirle. h8s check,* s(íeBrtl„ ErtopU[jn nf   ^^ ^ ^  ^ ._««.•„.. anrt BI)ulpnunt.     PrBsent ^„^ ^ 
'   ~ ,tnd  t„chnûlo9lcal  TOrtllatlon>     ,hrtlal  t 

--y.r h«ve aBan lntroJuced (olI lnJection in thB 

x»,.n    nation,  in OH furnBCM,  Pt,,  th(ft  „.„^ ^ 
-"*.r.U,  to  thee 0f more mod„n plBnts  throughQut  ^ [jori^ 

1«  t  '"I"1"  .relatlUl!lV m0rB deVBl0P"° C0UntrleS  "f  ^  "Bl-n.  .t •* t.  there  is g00d locel etjUUy t(J de9lgn>anri ar„ct 

t - c      ^ lmprou.d lr . contlnulng uork  iMd is ^JJ^ 

a• "°~ '"-•     In *" -»"«•" -«.^  «..„ i. the UBneral fBallng at,  „...t f„ unlta alrBaúi bulU(  fm agsu Q 

aup-n.«, ulth.  ylthout .fr.ctlng ptewnt prO(JucM0n rate9- 

^'.      -1-o.t .11 th. Lrg. .„., c«.pani„ ln  th. „„,, hold „„ 

-r 9«n.rsl  t.chnlc.1 .».l.t.nc,  . f.u bic.ua.  thty „. dlfltruatrul 



of their  o.n «paliti•,   the ,.,Jol.lty  ,„„„,„  th flna   th_rp 

•.n. for cnsurino uerr,HnBnt aECBM   to   uc;;nicai •   •   _ 

-W   tc   s.ecmc  8nd  empirical   pro.)lems  _ir - 

was  repeatedly  stressed   that   tho *• f^-nts.   It 
y     obiESJKU     Llldt     tnP     IPPPf 1 t    Marine-»    r_ ¿. > 

contrat«   HO        ,     ,                                              U  lJeri^   rron   thnse   generai 
c incrsaHinQly  1J(:Q-,   thB „„ _  

* '  than °n  the  BUUUde  - "-"V fr .ore  opa„  than 
"hat   Is   expected  - of  the   supplier. 

us::: L'cr«r"cti"contBct' -"- ~•at -»• 
•nd  «.cUtl„ B "i;"   Unl""",tlM   "nd   —   amotions. 

f- Stance Df \ c   
9 """• Mlth thP ^ ~-   I" »• 

r»i.«       „• contacts  It appBa„  to bB  the  result of  , ,-er,onal 
relationship   rathPr   than  an   institutional   Uni,   .    * l-»•«nal 

«•.iv.r.lti.. or autunMQUS lratl;;;::'
unk -^ -— •«• 

Z,nT cTct'hDUBVBr'l!i kept u"throuih ,wFfl —5 th. Enterprises  of   the  reninn       Thn 
of olac. mt   ,„ ^«arch cantre, appBar  to  r.aua  felt out 
of placa at   th. meetings oruanlzed  uy   this  matute and, for  ,ack of other 

.1 hoc «.ch-ni«.,  re^in to a  yreat e,tent l.„lBtM       Xl " 
for i-wovem.nt  In this arM. ^lotM.      ,hcre  ls nuch rDom 

»w/r«"..""./"'  that '"""""'  r0r   teChn°l0«>  " « P"»"* -t 
ionT        T  thB lB°dln9 CtWP8nl" ln •"* -"'-V are  in . position  to  provide  technical  assistane*  • „ „,„,. aA  ojsistancB  to more conspruntino ..„*- 

or to smallar  ol»nto    K * ^n^ervatlv/e enterprises 
wiiomr   pianta   wnoBB   SÌ2B   nrurlnHa«   *i 

BnnlnqBr.        , 
2B Prtícludes  fxnencing « permanent 

Zz:v:z::rotb and -^ —- -—-*-., or 
„M     "" ""' 

aluaVil """• °f "»l* °«kuardn... anu the 
po«16illu.. of «doptlng new technologies. 

101. Although thore is cln»r int ,«=„*. ,_ 

- -i. Bu.t contlnue tQ 'J I a   ~  - " - countrl« of 

t,o« „0 .„„. thla ra.ang. much stlU rlin     In. rt
n9,t0 

or «...ii.««, areJ auaptlng forelgn t.chnologyi 

i»/ m. .mtud. lHd. t0 lnaurriclent oUocaUon of funda for        ^ 



»«I«-..   anrtlna   ^,ltfttlng   ^.^ n       "l^^r''^"1 

risked  on  exfRrl^nU». "       "        tn"  ^  S',0ulrt  t,e 

103.      Tuo  nf   the  rost   noteiuorth     ,„,«„„„.,   ,n   ,., 
V  Lamina   ,.«.,   of MBXlcn       , .   /       «Pt""s   to   thla   rulB   5re  „ 

rrur.«..  t,w.   lB pnRnted'Bll   IJU„     ;  nP    !U  7 airKt-•^ 

- ^ ÜHral. (USIH    ,raii. :  ;fl;
n   8S "dBrúrjlcas 

'«.»-i". - *.»„„ or. laaor,(tary : r; : ri,:;;::•1, 
an expenditure of »hn.,»  «        .  ,, "pxiea research  involving 

r ab0ut on. dollar per ton proaucd.  ss t. done  in th. 
"-.«..  Jap.,„f8nd otner  riavelcped CüUntri*a. " 

104.     The  text of  th*  report  to  U(hich 

estimate  of   investment«   r.     <     , includes  an A'ivesiments  requirtíd  to  carr^   fn«,,^ *... 
Planed üy  th« various Latin t      , ' ,x,ian8ion Progr«B 

W«.taU»y  ten „men dallar5>   „u.rBgln    ^    ^    ,^ 
W y-ar.    A .lBpilfl.a  tn 

U    "        «» °• ül"l°" dollar. 

•«ut   t.^o all Hon dollar»   r """*"- «^"»««on la.a»  t0 estlmoting 

della« - for conatriirH , °* * °r four bil**°n ror  construction u^rk,   anu-  another four hiin•   i  ,, 
equipment,   ovar  the  total   t»n hilars  for .       »i   tna total  ten-year period. 

105.     Aaeuming  that construction expenditure, »ill h.      H    , 
in  the countries of  th. ». ^ ültüre8 w*" &• made In any CMt 

Pictured as        L  . '       " m8QnÍtüdB 0f  th8 *"»•*• «V «» 

- —eennT: i, ; ~;j:vr;,l,,B ~tion •ty 

— tur.a on engineer ItT^        ^  « 
total) remain for th. .«* „ • * MUl0n *,Uar» ln in ror the meat part to benefit the region. 

106. For thia celculütion it uaa eati«.t.H *». * 
'•* the decade in L.tin J    "»"•*•* *•» -vereg. annuel production 

Ltin *e.ric. WOuld 5. th. .t..l ingot •oulv.l.nt of 



20 million tons.  In 198H annual production „ill ri,, te 3b -illinn 

tona.  If Latin «rrmrican etnei companies UBrB tn nllot:3tH tü rn.,t?¡irch 

only fifty u.U. cunts yearly, still much less than the .iewluuBd 

countries do, a t.utf,l fund averting t«n million dollar, per yRnr for 

the decade would be available for research. 

5,1  Preliminary recommendations derived from the study 

107.  Hal«, Bre giv/Bn prop08Bu COur,JHS of Hrtion afffictlng fnur typßg 

of institutions in the field of at.ali companies, specialized institutions 

(ILAFA, AOM, IBS, CIS, CNIHA, ICHA, Htc.), international organization. 

(DAS, ECLA, UNIDO, etc.), and universities or autonomous rearen centres. 

Action on the part of all of them should be closely interwoven 

consequently only possible courses of action are listed without 

suggesting, except in very obvious cases, which institutions .hould 
undertake them. 

100. «t nation»! level it UBB ,»..lbl. to identify .uaiJ..tlun. regarding 

orUHnlz.tlon.1 Schemen „signed to increaae th. research onri assimilation 

•ffort. including amonçj others the following features: 

109. -E.tabU.hm.nt of supporting and ,ppliBd rB96arcn CBntrflg jn (ha 

l«a.r punt., p.rticlp.tion of research workers in resolving operation 

probi.,., and of plant .nginc.ra in orienting research, in aduition to 

Ü..1C research conducted b» universities and autonomous specialized 

Institution. with financial support end encouragement from steel 
companies; 

110. -Medium- .nd sm.ll-.c.l. cofani., can rB80rt t0 autonamous 

»Much entre. ..rvlng several pi.nta. The cantr, „„^ ^ 

r...„ch. .Uh., .t s„y of the piants Uh.n industrial scale le reguir.d. 

or .t th. „ntr... faciliti... Th. cofani... hoover, keep up 

.ngln..rin9 t.«,. for qu.lity control and posslbl. design of special 

Í 



|-•iu:t,.        .,., ,.„n  „riMr,   „f   nr.-:!!-.  -.-U-1 l..r (i. „1   lt ........rt,   .„ 
-•*   -"   n„,   ,„.      l;j,,lHl1   „y   tf|f,   JliU,nor.;riiii   nii 

."UlaLl„.   or   at   t,„   ri„;ir..,t   nf   t(ü   •     "   ir   nun 

-"«^tinrt iclng   ,.„b,.,„.rh   r.ruj8ct8i --.-,«   t.„ e 

'"•     rrD"'   "'•"  '•t'",'ll'"int ur urj.mUatlon,   tl-es, ,«,„,.       ,  , ,       , 
to * uniuer^itv    v „r „ "'"'  '••''ll"  -eInni, 

"v.   a. of e privat* natur« m, s,.ir.f¡n:,n,in„    ,,„       , 
a»  COOP«,.««.   nnjHnizatlnn,.  ,TOgn)   ,oln„     .      t "'   •   ""l  "" 
congni.,. J       J       UV  3y   tttH   "«"=-'-tPd 

112.     The  |)us«iuimy or multinational action  i,  ,llu  „,_,.„       , 

«r..t  int.r.Bt  in tha sector.     Th* fa,iin„ .       ' '      ""d   ,rau'J'a 

cp.r-t,0„all fnr t„. prHSBnt-at Lr *> ;   ,J°"i,J not °" 
-ul.ln.tion.1  „nt,., tat  the»,«" f " '" ""*"*   in " ' JUt  rnEt  'iOtJB  form nf multine .,,-•«   „ 
is   required   fi.r  *•*.,* i * . "»uitirv.ti. n„i  nunr«1inritinn 

Muirea   rLr  „teel research,   -u.nnyed throucrfi an , *..•   *• 

conduct«  in „iffarant count,!« of  the continant.   and coordinati«, 
training proor«•. m othar countri.a uf th„ uorld; 

- Coordino«,, ,ca„Bmic curricula in the di,cipli,,BB nHCBS,ary r„ 

• teaming  „.„lop-n, and  »ought et  th. unirsi«., of  th. rajnn 

.pJ.^nTt"' thrOU9" eXCh8n9e °F Inf•ti!,n "nrt «w""«on or 1 -fta-ino r..„.rcn c.rrild out un!v/ersitlB, 
«nd autonomous centra, in th« rt9ion¡ »"¡.¡tie. 

«chln^'oTr1"0 VKMU'Ú **«"*««» entras and ch„nnaUn8 exchanuaa of docu.-nt.tlon ulth oth.r ,lnll„ centr„. „„ ^ ^ 

113.    To fln.nc.  th. «t.oli.ha.^t .nd oM.r.tion of national „ntra. 



HDC   rul ti n ' t innal   action,   tnn   suppoit   of   yovHrmente   end   international 

in-,t i tut i ' -nil   >ill   surfly   Í3R   av-'llanle,   ari   all   I avw   for     t"nH   time   shown 

int^rt" t.    in   :.h;  field.     ThM   'MSíC  contribution,   n»vfrthnlPMbf   -nuot   ûH 

'tiadfr   ü/    Ua    :-.t.i'cl    ¡kinij   companies,   not   only   in    Lhtí   forr   of   idi?:*F.   *p,d 

mnnri^i   -Mfit   nf    t! •>   i n - * i Lu t.inns   set   up   for   the   purprso,    Dut   i:!H¡nly   by 

f i f i- ''Lini j   sut s   in' t i 1.11t i non   ,'jy   "n'Hiv,    if   a   far   cni'i1   su::s tun t i al 

¡n\íH' t,i'..r  t   ft,nu   i.,   t.. ¡-y »'n !.] y     •/••nf   sn   '-P si-»Hrr:h   and    h- >M?1 "• nu rt. 

11**.     It   ua*.   •.••   '^1   -!'¡n\/e   that   ,i  ,-¡1 r<j   fifty   cunts  per   trn  spent   un 

r»'Hi'Hrch   i-.mJ  ')»'VH1C[ rrnnt  unulrl   suffica   Lo  make   tip   fi   ranearen   f. od 

rn'jlorifilly    ivHnjint,   tan million  dal i ars  por   yoar   for   thp   next  decade. 

Hiis   'mount   is  'itili   caos! inrnnly  lielnw   thy   averayti   spent  alono,   similar 

lines   in   the  dpwelnj ed  countries,   .jntJ    ilsu  uelntu   the   onount  spent   hy 

IHHMH^  f owp TiicB  in   tht    riiijion,     'Jer/  few  others  evan  come ntar   that 

amount  <»n<1   He     lent  »'¡îjfjrity  rai'H  nn  specific   allocation  fnr  this 

purpose.      It  in su.jO'-*sted   that   the   topic  be  brought up  and  discussed 

wit»>  hiyh   priority   Ht   some   of   the  forthcoming  meetinrjc   cjf  steel 

indubtri'il ists,   Including  specific  proposals  for  at.artínn,   joint 

Hn.mciny   nf   the activities  described  in  the  preceding  par; graphs. 

11ri,     In   trie   rt ¡inn   there  are  engineer') nrj  teams wcr^iny  with   the   steal 

companies   nr  s, Hr.ializecj  consultino,  firm«   that   haut;  reached  a satisfactory 

tachnicul   It val,  both   in  plant  and  equipment  design  and  in const rue tinn. 

In  -ndsy   casen,   NnLiWVHr,   a   vicious  circle   »riser,   frnai   the  fact  tint   local 

•nijinHwrinij  is  riiit   hired  hecause   it   lacks  experience   jhercaH  it  c»nnot 

ar.quiri:   H*perLepi.e   unr.ausB   it   is  not uiually  calimi  in  on major   , rnjeots, 

116.     rnl>_(   in  a wnry   ffitu castes,   all  of   them   t.aHmj place   in  the   past   tuo 

er   t'.rPK   years,   tnn   ..'•/   form  of  res-friction  'oeen  invoked  a^ainut   the 

lri.iiacT lr: inate  «t al   often  ouvinusly  unnei Kssary   use.  nf  fu'eian 

enr, i a«;»-ring.      „hile   it  is   true   th3t   vary  of tan   tue  soe  of  cur r,ul toots 

finn,   the   > I^VH I oped   tij'¡ntrl«?5   stens   from  com4itiunK   iin;.osPd  by   t* H 

lntPrpation.ll   f¡'vincici   i n«ti tu tinos,   unlt-ss   tliertí  IR  a clssir 

tjP\»erniTijrital  pi'licy   in  this   regard   it  >^i 11  be  difficult  for  individual 



y. - 

commun i us   tn   alter   tt p„:   rul-s  nf   thn   ^arne.      In certain  cas,.s,   »ven, 

the   tpx   ur   exchnngp   regulations  enforced  ¡jv   the L*tin  -nericar. 

yrvcrnmynts   thernui: 1 VA-í,  «ncDurn.^   the  e-nplnymant of  fnrnign   instead  of 
ITLVI   ran-i-ltHnta. 

117.      In  connexion  i.iith   the   insuFficiRnt  employment nf   lnc^l 

engineering  and   lack  of  specialization  owing  to  discontinuous  activities 

oT   t.l-u'  regional   consulting   firms,   tuo  courses  of  notion  are   augcjefitud. 

t'n^   would j«   tn neke  known  the engineering potential  fivMilable   in   the 

Latin nmerinan  area.     The  other,   to  encourage  intensive use  of   tMs 

professional  cbility,   thus   lending  to   its future  consolidation and 

development.     <*  directory  should be prepared  listing engineering  firms 

capable of providing  burvicns  to  the  steel sector,   as well  as    individual 

experts classified by specific árese,  who may te  celled upon by the 

companies of   the  continent. 

11fl.     Fur the  Becond course of action  it appesa  advisable  to recommend 

that  regulations be issued  to restrict  the indiscriminate employment of 

foreign consultants.    Liuch regulations  should bn  neither rigid nor 

static,   for they uuulJ risk becoming artificial  obstacles to  industrial 

development;   they  ohould rather be  the  result of concerted action and 

submitted to continuing revision by  governments and companies. 

119. It  in  recommended  that mays be  sought  to disseminate   the  terms 

under which  foreign  technology contracts are  nerjntinted BO  that such 

information may  DR  utilized  for  future  contracta.     This subject has 

recently been receiving eapttcial attention from divers international 

organizations  (UNCTAD, UN Secretary General,  UNIDC, CMS,  JUIWC,  ate.) 

Their advice would help to find new ways to conclude technology 

contracts that will be more  favourable  to RD.I countries. 

120. Finally,   in  this field spectacular or vary  rapid results cannot 

be expected;  decision and courage ara required but the work  dona  is 

for  the long  term and resulta are very  indirectly measurable.     If an 

appropriate policy for assimilating and creating  technology  is to ba 
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pursued,   nothing will   :uit»ñtitutfe  direct  r.nd  «ieci.iHil  <?i tinn on   t.hf   tart 

uf   thH  -<t'ry  crruntriea   inter^HtRj   in   it,   <-»rvJ  >f   V <¿  er n   ' i íS  uctive   in 

thfj   SHct.nr.     The  anm.nt   r.f   rp.^ourves   th.it   the  devalnp'vt  of   iron-   hnd 

st«jel-rnak i ny   in Latin   <«neric«  will    ¡Rrnmd   in   the   nH<ir   fi.tuTR   eillüui 

thinking   \/'-ry  seriously   on   thii   long-UTi  ¡1' ••v/Hlopmt nt  uf   re .innal 

Rnginf:Hring  <<nd  technology.     Th.«  chc'UunijR   î'ncfad  by   ¿jnvrrnnf>ntr,, 

companies   Bivi   Inturr..: tion-j.l  i r j»nÌ7.Htinns   Is  to  üB  CM|)ü¡:1R  uf   .igrnBing 

«monj  thamriHlveîi unJ  inrïkirnj  etdRl  prüduewrb  find  uonra «n^re«,   in  order 

ta L'ipitdlize  the fi«   U^nnfits  in  favour  of   thn  rugion,   ard  lay   the 

foundations  far »  truly  Latin Mmpricnn  long-term  rlRvelnptnint  of 

atielmBklng.     It seems  difficult  to  conceive   that   facing   the  magnitudi 

of  such  a  challenge  at  luast   'JüIDB pointu  of  .lyrRtimcnt mny not  bR  found 

thit ylll   permit dHsigriing and  implementing* concr*. te p^egra-nes  and 

prcjectB   fur national  and rrultinHtinnal  ñction  in  thn  áhort  and medium 

term. 




