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SuaCinry 

1. » Accelerated economic growth of énervent countries during the Sixties, in 

Oonfonnity with the modest 5 per cent target of the I'.N.  Decade  of Development, will 

call for substantial increases in steel consumption throughout the poorer two-thirds 

of the world.       This follows frota the fret that steel consumption and economic 

development  are positively correlated.       In a deer.c     in which the  trade deficits of 

these countries may multiply four-fold,  very vigorous efforts  for import substitution 

will be needed.      This will require many eiuertjent countries to start indigenous 

production cf ateel because of its crucial  importance in tu*- process of growth, 

'."hile setting up  steel facilities admittedly requires a lar,je capital  outlay  in 

relation to  output, as in power or other infra-structure iteras,   the indigenous 

availability of steel stimulates the  growth of steel transforming industries.      Very 

often the foreign exchange expenditure on new steelworks is recouped through direct 

import substitution in the first few years,  quite apart from the savings wade possible 

on a wider front by the transforming industries.      The paper ¿.oints out that the 

wide-spread  occurrences of iron ore,  coupled with technological developments which 

seek to use  energy resources and reductants other than coking coal, tunke effort in 

this direction entirely feasible.      The  initial sise of new plants is less important 

than making  adequate provision in design and engineering for future expansion to take 

care of the  rapid increases in demand now in prospect. 

2. It is   shown that the choice of metallurgical processes has  been yreatly widened 

by modern technology,       îhile the minimum economic size  of lar^e  integrated works has 

increased fruEJ a million t^ns a few years a^o to 2—4 million tons today, new 

technology has  at the srxie time made  it possible to initiate a plant on a small yet 

viable seale.       The economic  and technical  factors  favouring the dispersal of the 

»teel industry are discussed to show that,  both internationally and within the sniae 
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country, the market potentini hu in certain situations r.n infortuni bearing on the 

locatimeli decision.  This trend is accentuated by the possibilities of 

specialisation opened u>, for uarket-orientei snr.ll plants.  In conclusion, the 

paper stresses that thero is not, or should not be in a well-ordered scheoe of 

«lings, a conflict between lnr¿o fiad star.ll plants.  Both may be needed in a country 

with c lar^e enough market, while those starting on the road to industrialisation con 

be^in by setting u*, ssiall flints which may in the fulness of tide become najor work». 

/. rational definition of the respective roles of snail and large pleats in each 

economy is necessary, lest vested interests of one should hold back the progress of 

the other. 
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STEEL ^b BTüNUMIC ÜrtuVTH 

1. The  widenin.; ¿ny between  incorno  level»  of  developed  and  developing countries 

underlines  the  important; e  of  acceleratili,;  growth  in the  poun r  two-thirds  of  the 

world.       The  endeavour  tü stimulate  economic  advance  in developing  countries will 

inevitably call  for lr.rt;c  inputs  uî steel  as shown in r.  recent  study of  Indian 

requirements       .      This  follows  fro:, the correspondence  that exists  between levels* 

u:° economic ¿rowth and  the quantum of steel consumption. 

2. Any programme of economic development calls   for substantial  steel inputs f«>r  tho 

obvious  reason that steel is   a component  of all  production equipment and machinery, 

power stations and transíais s ion lines, drjns  and bridges,  railway linos and transport 

vehicles.       The relationship  between steel and ¿rowth,  systematically presented  in r 

rpceut study by the Econoniic Cociraission for E%rope      ,   will bo  of interest in this 

connection.       Pijjure 1 shows  the correlation on n per capita basis between steel 

consumption and four maero-eeononie variables - ^ross nrtionnl product, industrial 

production,  gross capital fornation and consumption expenditure.      It will be 

observed that every increase  in economic well bein,, calls for a correspondingly 

greater inorease in steel consumption. 

Pi.s in s Demand 

3. It  is noteworthy that the  level of per capital steel consumption tends to 

outpace the jrowth in national  income or industrial production  in the initial strides 

of development.      This is evidenced by India's example where steel consumption has 

risen by 12 per cent a year over the Fifties,  compared with on increase of only 4 

per cent in the national income and 9.4 per cent  in industrial production.      The  fact 

is also brought out by international comparisons.      Chile with a national incoue ier 

capital four times higher than India has a steel consumption eight times greater. 

Per capita national income  in S uth Africa is five tines India's but steel consumption 

is fifteen times higher.      This phenomenon confirms the crucial importance of this 

basic material for stimulating economic growth. 

4. The correlation between  levels of economic development and stewl consumption 

is not invalidated by such exceptional cases r.s that of Venezuela,  which has an 

economy over three times more  steel-intensive than,  for instance, Argentina,  a 

country with a higher national  ine,.tie ^er capita.      Th*.  departure  from the rule  i* 

explained by Venezuela's export surpluses which permit import  of a ran,;e of 

steel-made consumer »4cods,   and the predominance  of the  oil industry in her econouy 

which creates a lar^e deraand  for steel-cr.ade equipment. 

WÊÊÊÊ 
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5.       ..ccordi,,, t,  one  „ruction« 3>   „teel conation i,  oxpcct„, t0 ri,e  „,„ ^ 

ne,t  15 year* ,t rate,  - W I«. M ,„ ÎOper cent i» the  „ori,... developing 
«.a-.,    tu. „.t. „r 0,,wth, tnr .„„„.^ ^„^ Mhl)iïwl ìn ^ 
re.^re a „J„ O„ort t, i6V(,l0i. int!ijtn,JU!, ^^ frcilit.es ^^ u 

othor,i,e b, lmfammibl. Xo „stnin incrtaain( coMMftion_       FroE tw> it .^ ^^ 

that the effort to develop ne* »tool  capacity i„ developing contri.» i, not 
motivated by c fcl„,  .„.„ ot prc3tij, (   but mther by th) conv.ctlon ^ M>ured 

,uwlie, of „eel aon.tltat. the surt,8t  ^ {or oconOTi<! oivcn(:c OB nii tn^ 

nclndin« a^icnlture.      Ih. conviction i, 8<11,p„rtcJ by thc ^^ of ^ ^ 

inaxa. n,„ and Latin borica, .W.   the planned acceleration of dev.lopn.ent ha. 

exerted ,Uc„ prc.nro   on „tee! conation that ,ul)stantial   import, have been found 

nece..„ry, d..,.it. increa,e. in indi,enou, production r.t annuel   „te. ot „ t„ M 

per cent during 1956-61. 

Jideniiu Trade Gr>¡, 

6.      A Jp.,-,«it increas, i„ the „,tio„al i»« of developing countries per year 

during  the Sixties -  the modest tar^t  sot  bv th«   r N    # „ «i.     n       . 
.   . g        °l by the UN' for th* Development Decade - 

tails  ror rr.isj.ri.   the ;,ro.« p.tuiunl invf•««m-nt  in • », = 
ímcstuent in these oc-inoralo» collectively from 

".tTY* !28 biUlon in 19591 *5¿ billion *197GÍ4)- TW
- *» « w.   t    nputs .f en4,i4nl  cOGds,  „ ^ pruportion ^ ffhicb wiu   hnve t(j coKe 

industri«lly advanced nation«.      At the  san*,  ti,       .i   • 
uri«, .in      •      ,, '      S1% *>*****<* ^ standard, of liMng «rill raise the  demand fur fed  and ClinWfr  ..   ,.    K ana c«>n»u&er ¿owl« above what the developing 
economies can themselves ueot.       In the ci«»,^», « • 
-lpcm!« «ill • ,   . circumstances,  economic growth in the next 
leende will unavoidably call for r verv «»h.+n^^i   • xx zur n v«r>   substantial increase  in iaports. 

7.       Ihe  relative inelasticity of export, .hich develop^; „„untrie. Dolle tu 

inlu.trinlly advanced nation, .ill u* inevitably to a ^^        gf ^ 

One   „.•„.,, plw„ the  trmle d(„cit 20 buUoii in n 

over the  actual of 0 5  billion in 1959(5> Thi. •       , . ^crease 
«r*u,U «h.» * *   i   • " e      Kny lllu*trût^ by India's 
««VU where tetri  i^orts have increased by 60 per cent but  export, by only 12 

pt-r cent during the Fifties,  resultine in an rlmost four tms   • 
deficit6»        i     • , ..  "» nn -loo.t four-fold  increase in the trade 

*      InCl,kn^^   the quantun of rolled steel i,„p0rt  ^  rlsen ln ^ 

rhIrt:!. ^ 
Per C"nt'   dCSpÌte WhÌCh the eCmm' hFn 8Uffere<1  "* - "•"« -^» 
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Iran ort S'ibsti tu ti on Imperativo 

8. A very serious  effort is,   therefore,   required   throughout  th    u-. !» r-i, -f 1   i.  ' 

world  to  reduci   the  trrv'o   çrp through vijerovs   import  substitution,       ih,    sc v    *'  r 

thi¿  varies   fro;., country to  country dco ndin<  un t.ie  indivi hi 1  resource (aiov.ont. 

One major possibility is  tho  development  of  local  steel  industries,   I   ih l^cu.-?.    -if 

the  crucial  importance  cf  steel  ani  the   opportunity afforded  by the  tuet  ih-t   the 

under-developed  r.re'.s  account  for  ihroo-iiftln   of the  world's   erobrblv  ir^n    r- 
(7) 

reserves       .        It  *s   of com-.o  t-ue that developinj  areas  .-re  ns  poor in <*••;'i   H-H 

they are  rich  in iron.       However,   other alternative  fuels -  oil  and   ¡rs  - «ro 

relatively nere abundant.       Efforts arc   bein:i nn.de  to  overcome th»'  lack of coking 

coal by technological advances which attempt to utilise other reductants mil energy 

source».       Several countries in Latin America and Asia are already mr.jor oil 

producers,  ani reserves of natural ¿r.» are bein«; developed in N rth Africa and  in 

P-dtistan.       Lar¿e untapped hydro-eleetrie reserves are also available in many of 

*hese countries. 

9. J. i  India's case,   the  annual drain on uè a,; re foreign exchange  resource« has mr.de 

it necessary to pursue an ambitious jro^ramme of stoel development,   capitali sin«;  <>a 

the country's  favourable  raw material situation but iiaruodintely motivated by the 

compelling necessity of import substitution.       It Las  been seen that foreign e:;chnn t 

(a scarce resource in Indian conditions)  expended  on build in,; new cap* city is 

recouped in a few years,   after which the net savings  should be very substantial 

indeed.       Similar lo^ic ha« set Pakistan thinking in teros of dcvelopin, a loe -.1 

steel industry.      Airar., Ceylon and Nopal are other neighbours who have started  in 

the same direction.      So hare many other countries in Asia and  Latin America includin 

some of tin,» newly independent nations of Africa such as Nigeria,  Tanganyika, Morocco 

and Tunisin. 

Spread Effect» of 3tesl 

10. The argument« in favour of indigenous manufacture for import substitution are 

reinforce!  by the spread effects  that steel development has  on tho  rest of tho 

oconosay.      Assured availability of steel encoum 'es  the establishment of fabricating 

and processing industries,   widening the range  of import substitution and  export 

capability,   and ,;enerrtin<:  larger income and  employment.      Tue point may bo n tod 

that steel  trensforain,; and processing industries have a capital-output ratio 50 t-< 

75 per cent  luwr than primary metallurgical   industries       .      A developing country 

trying  to achieve a  satisfactory capital-output  r'-tiu over the  economy as <•_ whulv has, 
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tWe-furo,   -.  strn.  incontive   t     cubino ^riu ry  iron  and  steoluakin,,  with u.tal- 

*-rkinfl-  industries.       Jmr,ort  con.trr.int«,  .nhnnic   in  devol„,in(; countries,   require 

that   thes,,   industrie*   should   u   ,!>it:   t„   Î0(Uîn ,   „n  SUl>.,licJ1  af  steol   fpoE¡ (lor„,stic 

8..ur«o»  ,-.«   ,he   :ull  utiü^ti.,.n  .,f  th-ir cecity ^y  otherwise  becor;,,  exceedingly 

difficult.       This  is.   ind.Ml,   the  situation  in   In !ir.  wher*  in  spite  oí ,n expanding 

3to.-l  industry ml  the   iu^ort   uf  ,b ut  un,  ,illi,«  ton.   of steel per yonr,   iuport " 

restraints  k. ot  th..  "n-.inocrin.-:  industry werkin.,  substantially below its capacity 

nu,:  constitute  r r.iijor  obstólo  V- its  expansion. 

./itenin,, ue^raphic.-g. iJis^ersal 

II.     In  addition t.-. tho c,,l:,H llini need to minimise Condome  on imports  uf steel 

throu,h  i„nr.l production,   ti.,^  r.r, ,seo,rnphicra  and technological  factor* lavourin 

the diversa!  of steel  c- ,,-oity,   buth internationally nnd within the sriLle Cüuntry.   ' 

öoneficintion mid ,-tiior .«lern technique ,rc reducing  the wei ht of raw materials 

te  be   transported f,r ironx.rkin,,  while bulk handling has  brought do«.  transport 

est-  substantially in r,ccnt ye-,rs.      Tuis tends  to reduc, tho ..Uli  of raw materials 

in  the  location  of the   steel   industry.       There  is   the  example  of J^an which  in  1961 

aborted   over len: distance«   Ho ¡HT c »t „f  it,   iron  ,,r,  «„,, 40  nor cent of  its 

^kini; ceni  requirements  to  ¡,r . lue, 28 million ton«  of steel,       jrynn  .4. not  only 

Poetin; her   ;rowin;, de^n:   but   is  successfully expert in,  1U-15 yf}t cent  of her annual 

production.       The factor powerfully hel?lli    in  th,   s.ro.d   uf the  «tool  industry 

internationally is  the   ^vnil^hi 1 i+v nf  KI.IL- „„„..• L •   L ¿   ¿* At.ti.tnlxty  of bulk carriers which can transport commodities 

over  luii.j   ocean  routes   rt  very   low coat fh*.   r,ff   „4      r   *u- »ii^   i,» 1.08X.       me  etttíct  ul   thin  is  seen  in the 

increasing adoption   ,f a,nb.,nrd   location,,  a, in the o,,e  of auch recent plants as 

Newport   (Britain),  Dunkirk   (France). Bremen (Vest üenanny), franto  (Italy),   T.bata 

(.Japan)   and Karachi  (Pakistan). 

12.     Finished  steel doe, „. t  lend it-elf, however,   to bulk handling,    there  are as 

ret  n„ economies  in si;;ht   con^rabJe to those  offered  by  bulk carrier,  in the 

transport  of raw materia.       The  imp^t of the higher transport costs  on finiahed 

Hteel   ave, r.n -dvantn.e  t..  lucnl Juncture in preference to imports.      This i. 

-, wn  ,,y  :   study unuertaken  by  the Econeuic Cession for Latin Verier conpari„t, 

«•«•*t.     1   1-c   1  uanuf roture   in   „verni  L,.tin arican locations  with the delivered' 

,'ri,"   ",   5t'"1  "'" riS   fr 1J l"'S his «•««-biishe.: that r. domestic  industry would 

>y y a  fr^parativ»   cost ndvr.nta,.   even if  its  initial  scale  of 

U   ia c^.arisn with the  size  of   the plants  in exporting 
• J1 "'• t i..us   w: .s   s: 

Vi:;!   -1^ 
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13. The  itiii-lic-ii i .>ïi.-*  -;t'   liic;,,'   1>';  ii.ii'!   tr.nls  1'.: r   o v.l.pin.  ciuntriv.-.s   •<!•••  <-L,    r. 

if they hf.ve   t..  ohoo-*»-  'ut »•->.•« a  ir^^rt in,  finishe!   sUo 1  and  r\ isiii;    the  voiun.    . ï 

steel  production  by  »rinvia ,   in    -ne  or Luther  of Ih,   issenti'l   raw  materi-'ls,   the 

choice must  obviously l.f.   f. :•  i lu-   '"ttei. 

F.XTO.-.S rï-.VQURING á..u.LL STEEL rU-NTS 

Dispersal vithin the Country 

14. Dispersal neri not U   thci lit  of  ; nly  in  intermti-inrl terms,   but  may  "1st.  bo 

i.-n»isa;;od f,.r stiiuul- Lin,   tv.;ionr.l •'< .-volop;;.t.-nt within a  lr,r «   country.       i'wn  in 

countries vd-Lh lar.;e  irr'v^rated planta,  dispersai  of facilities may  be  <nc^ura :ed by 

the impact of transport costs.       11annin,    >4* new steel capacity anywhere,   but ia re  so 

in a developing country,   will have  t >  take   ini..account the  cost  and  availability  of 

transport in relation to possible  locati na.      Considerations   of such transport 

econooiec may well  indicate the nee \  iYr small  plants in areas distant from major 

v. orks. 

15« Small plants, manufacturing '• smaller ran^e of loss sophisticate! products tor 

a local market may be fully viable even when there are major plants cxistin; or 

proposed within the same country.  .'. , ¡od example of r small plant developing to 

serve a lücal markt-1 is provided by kukand Iron ¿¿  Steel V< rks in Bombay, which 

str.rtint) primarily as a steel casting» foundry tc-lry supplies r  substantial portion 

of the rod requirements of the asea.  The company is now instai lin, a new pi'lit with 

a capacity of about 10^,000 tuns renais tin.; of two 2ü-ton arc furnaces, a twin 

s trend 'S' type cont .at machine, and a 2C-atanl wire r» ! mill.  The plant is HO laid 

out that it can expand roadily to 25C,OOC tons por year in stages, and also diversify 

it» production to includo wire, wire rope, nails, springs and miscellaneous lirht 

products. 

Scope for Spécialisation 

16. ¿.nether factor reinforein»- the viability of small operations subsisting side by 

aide with lar^e works is that the r.ptinum size of integrate' plants is increasing 

everywhere with a correspondan ; rise in the minimum economic rolling tonnn-e.  The 

hi¿h speoJ of the rolling mills requires concentration on a relatively small number 

of sections and sisses to achieve the economies flowing fron Ion* production runs. 

In contrast with this production treni, steel consumption lias an inescapable tendency 

towards diversification.  nationalisation can and «hculd reduce the ran^e but there 

is a point beyond which effort in this direction be,;ins to yield diminishing returns. 
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17. •'-   .(.v..:   «..x^.ij.1«.  ,.f  ••   ^.eci-lise'  ii'.n-inW. r:.t.-:     , » r-ti ,n   i«   -   r   Hin       ill   i.¡ 

L-.-nixiiirn-!   which  hr..s  .-   ^rr-iuctif.,.  ,f only  iiw.uiU   i„n*  t<rye,r  hut   -   «: i..s   v   lu,    ,.,• 

••vor   J   Î00   ,.or   tui,   b.-c-.us.    it   rolls   • ui   furth.-r   ,,rccss,s   ••   r .n  .     >f   »,...-<• i   li,,,: 

.-rXucts,   sudi    s  wr.tPh  s,rinvs,   win    r-y, ,   belts,   miti,   etc.       ..n   intrr.Miu 

future  ut  this  |,l-nt   i.,  ih«    US,   ,.f  U- Ivo  elusi.r-ty^   (3¡-.n.izir..ir)   cl    , ill,  ir.  .- 

sin,!,, hny  for  the  rollin ,   „f  ulirn-thin Htri.s   .,f  ..rt-ci.sien illoy.,   which  .«oli  ur 

tu  v  30,000  por ton. 

LUiGE ;js;h  Si.u.Lii 1-L..NTS t'UiVuV.TÌBLE 

18. For  r   ,'evoiouin;  country  where  ih,-  si,»!  industry  starts  fra, ,-n.    .r  two  nuclei, 

the  concoct of Ur;j   ru,:  smrU works  .^r-tin    in  t-u,!oiu is »rrticulr.rly useful. 

The   l..ir.;u  w.rks  concentrates   «m ^rulucin,  re  it.i.ic   tonno.,«:»  in  r.  c^rr-.tiv*-1/ «,rll 

r?-n/>c   rjid feo-ls atr.ll  sntellite plants with the  Lisie materials  tu w-rk into 

individual  sizes  rm«î  siloes   require!,       -ji aröpk-  from  Indir, may he a,,  to  elrrify 

this  t)uint.       Tin.- twi.  i..illi.,n   ton Trt-  wrks  at J-r.ishe^uj has  .»rnwn t     the  »r» 

location a number of soccmlary works - „no  .»ro-lucin : hot-di^od tinpl-U,  mother 

wi.io  rods,   wire an<l merchant ^roo'uets,   an'  n  thir.l ¡>ro.lucin ; ste, I  tubes.       The  fair 

alani  has   also  :in into ros t  in   two iv>n..».« + ,,-r-t.-»'   iv,-H^„ls     •„,    incte'  within 

15Ü  k,. M1.Ï   the   other -t   a   'istance  ov.r  1,%0 kn.        The ,,nin work*  .uWdy  bill,t,   to 

these two unit« which produce  ••  hi(ih proportion -  50 ?,r e ont  or more  - ,f 

*,HCialiSed  .relucts,   ,..;.   coir  an! cotton b«lin:.  hoop«,   wire  -i,.!  rire  ariU. 

19. Stool  is t  powerful  lover  of  .iovel^aent  ani  the  euer ,ence  of lllfW „tt.-l  ttml.i 

in dispersed locations will unfold  new possibilities  of regional  nlvnj•.       i„ »;.. 

r.S.   the  development of the  steel  industry on'the  west r^t is  attributable  dir^tly 

to  th...  net  Mvanta.o  of  1^,1  manufacture  a  ainsi  hi ;h gricci deliveries  frei;,  the 

.-Hi   cast,        it   i8  «fated   thnt   the    .rent  increase   in steel eun»itt4.tiun in wU«t#ttt 

I'nitiv!  Stntt-s  cfte, the  w.r  was  focilitnte-l  by the   oyerntion of wir-tmUt i«*o! 

l.lont.  in Utah nnd C,.lifornir(lb'.       in the VRS*,   the  steei  in.lu.try  ori^nrHy 

coneentrnte,"  in the Ukrnino  has  boon  ator-lily m ovin ,  eut ta new nren*.       îne  »mrn^ 

n«..t,ìllup,;icnl  ¡^  in  the  1^1«  w,S  Urenly well-estnblishe !  ly  the  ti*o   of  the 

Seo.-.m: Vorlo   Jr.r.       Since  the  wnr,   miits  in Vre; Is heve been further   level ,(»e-1  »»,! 

now  .»r.vi.e   i5 por cent  of  the  total  I'SSk production corner,! with 21  fer crnt 

i,",:ll!i;:UJ>'  ivrt'r  Ult war-       Tht "^^ f ^"'-i'u. Ir:- correa .nun Iv ,«UBM. fr« 
4')   to   !,   ,,,  cent   in  the  „,.„,„   „n,,!1111,       A thirl  raet^llur  ici  j,^t.   i. ,-^, % 

"> ••-¡"•••¡«   ••.»••!  .TO,,.rations   fer e  fourth ,.,i-.!   fifth  beSe  ; re un.!or «ry    utin    the 
euiTout   S.vi.t   s. ver y,-r e  -l-.n. 
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¿«.     In-H    nt-rtin      n -.,» .".,..!• i ti< u«  ,r, ratill-  „r sto .1   l^d.^ut   h: »  .-Ir, .-.:>•   »,,« 

th* nv«!  for    v     r.vlúcv.l   íia^ra-.l   ^  tW   inlu.itry.       ru r  first   tv*.- ,1-mts »,,v 

lo«iit..ì  within  I5t  hi:-  ,f  .-.ci,  „tlu-r.       i i"  tho  tiuv,  :,.•-  äl:nt«  luiLt   Ui  ti,. l-'Afti.,8, 

mly one  i*  in tht> saat-   .t-m-rnl   I»crtion r.*  th.   „lier  à»l"nt«,   Uit   tîi,   -,tl.. r W< 

r«i.T»»ont  r  shift   ,f th«.  inlustry wo.tw-.r's  fror,  the-  r«.  ion  *hcr,.   i,i:i,i, c ki„ 

ecrl ,JCpo.it. nrc c.,uct-ntrr.tr:ï.      Fürth«r plans  -r,   n-v k-in ;  .Irr.wn u». t'.r u.viu. 

tin   in»««try into now -r.rs,   inclu-.ïin ; cestai   locatici« such .-.« l„,r „n  tiu   *..-•< 

«*.t  -j».!  Vi«hnknè.ntnnt<ì  u„  tho  t.,st cor.t  which will  pi.mit  th,   „.,.   ,f  import <•! 

imis »htmil  thia  l.fc lueuss  ry t<> stretch  out <k>ratstir  sullies. 

».    Ta*  kioint  t,   m,te   is  thrt tiu-rc  is nu  (or shuull n..t in:   in a  w^ll or'eiv.' 

••»•»«  of thin,.,  conflict betirt-i-n 1 »r,.t   •.*! «„r.ll units,       it, «ouotric.   „r „roai 

vit* Inr;« »»««h an Act. b< th ,,.ay bv née.!*.«!.       ïho di. truie*   ir0|u the lartic 

intérêt«-! writ« i. B„t th*  cmly   ieci*ive  fret r in th*, location of smaller pianti. 

to *h* t.S. - r.t aimiainw, „Km«. - thur, i»,   for in.trneu,  the FnirfUU works 

with r.  entity  ,.f ,TtP 2 Iailu ,n t„nñ  ,tr ri|m|n ^ ^   ^^.^ rluftisi(,e ift   ^ 

«*• «itjr i. th* e..»,.»  .teUworK« with -  «v-city of  nbout   luüf0uü t.»n.  ^r annua, 

,'ra.lMin   *<«*»-, »tri,  ^« e „aera., r, infarcir» ; b,.„.      H,,rt frtlW this r^nrkabie 

«aatyl.  of ei-*»i.f«.   in •.„, ..„..   i.e^tiun,   it u-y be ¿.ointo-l out  thnt the US... 

ha. tu.ïr.y „n-r Iw   miu r Um    à,„, tha« iu),ux> ton. ^r nmuci.      i„ the I'SSH 8 

¿*r ePOt ut    U r ilv.' yr-tact. Ut 2u 4»wr ...ttt ..f «u.rchnnt actions o«»ue lro,u 

nutate  »w:   ^mti.»  with -   e.lrt-eitar  ..f HU.uw, t«.  JOUJOU tu»,  uvch.      Th^ 

•*«Hy  r..H »^«^i  .„«ti«,«,  t tn rieul^tl ^. ^i^a^ ^«»tri«,  pr«<i«.9 

•**f»fcr** h. w n,,-.  r-'.,  .„>  ,,-rT,   t    :t4J<,t th.   iow,*.'«  All r(J,.iunâ whi<lll tirc. not 

«rt^M« f«r i;*#tia, UU mi. * «-..«*.. 

II.    IW »ffuH *t- ,.t-Ui.h .•  i c»i «^u.u» of ,iw«l production todintoly r«i.si 

«r*M«iiM du-f« f^^rLU  mw t.ftt,.ri-i» «i «nrk«t<. .Kiit.       But at thu «nu«  tia.v 

^» «• n. i„ i«   ttf« lu^ia., a»,    !t¥«iu4t!: countries wh«r« the laek 

'jf Vwm-tmrwmm i=r th»» >»#«..*  f4>r .veeirli.r'ti'*! ->r *h    f>>p*   ••   ,«• *»„«-.       *        ^ r    * *m  ** »M   ir if«? Licier oi   tran.purt costs, day 

-1  ,l*'  *••    -••«-        ?! f. ...«Lût   «CU-,     iti»  initial 

•H««4U.-. «r h.w^n 5utUH. t    »v«) t,n. ^r y«,.       1»,  initial  ^oration,  «ny 

i* Hit^-r tew,rrw  ,r MMM. I-U:,  n.trietu- r.t th, uutn.t to IranmrJUn,.,   ur 

«*iy tW.tei*U.  at>rti«    tth Mrv,   or r..Uin.i bn8e,l on ^»hr..^  billot, ote. 



>;.l.l SKMP.1963/ 

-   alieni   piper'.'..12 
10 

•.     ihis  is p„s«ibK   t. lav becu»,   *»-*.«,«  i     .   ¿ 

••• " ». i,,r:, „rll. mút,t t¡,u, :¡.,un t,   , tK f (i ;| at n tu ^^^ 

 ; -       - ,l* '" "l"t tUrn""   •'   —    '•   : UH.«  «• ». ,..r .V, ,.  ,  .„ ... 
>   nun...  y> converter pr   'ucin :  2 aim. n t n«     f   i,      *. 

'J J   with n thr-,u hput  ,i ? „iliin t »a   :rf   t   -«y e        re» liv  -, •  .     K   •     ,» 

-^.       But nt th,  anut  tif;i(   „ ,    wni ^^    ,  u ^ ^   ^ " 

-   ^«   ., ,,:„«, uaitSp it is vv lxin     ^ ^^ re 
«A. n   when .ealo.I   '.,m  t     ,  Si.,U  rnmnl    ^^ 

1: '"•   Tfff ^MWlP , 

-••.     -*s new «te..l capacity has  r  1 n     •,..*..**   .» .    -*    .     .*   . 
•   >iS%rA% » i"--P*v-!, it i. mevêênn- that 

in #;.».     «,+    ...1       _l       ..*,      • J.», * 
'•'•'•in- for sWl «h-ur bu «i.:t.rf*f.n    n -   In .t. «.. ï.-.i.<ia> 

"IS   f!" "  f"reen-t    f iut^   -UH-1  rc-.,uir^.nt..       .V«. 
T-i« firs« 

^ti.-^lati.-n    f rr.«t tr,,n!«  • r*   n< t t.eni,in ful   i.   .-.     . 

"' <>rnt*.;  by nn  tntwú,• plnnno '  « ff rt. r«   r, li,H. 
, # , , «».        - r«   r.,ii-iölv t»Uruatf« er« u» 
'«    ni..-!,   rs   In  ir   h s   "tUüti '   t ìv  •»       i      • 

»    uy ni'plyin •  t    pr jeetc- ! t«r t-t*  in «•     i 

••f «tcel r,tiuir, !  ;.«, ^it    i  uawtfwtw.     r .. a.tr**ti a111»- 
^-      - 8iBilar  Wì-ua,,  ^reÌ8(   crUs hi ^ ^  ^.^     , ^ ^ 

» «i      vrtrii>iui  atcel   C"tc     ri. * ìt     n, ••••>» 
,. n , ,„   .      , WlU :*  •*">* tnni in *^ «".rly .t^c «f 

"•••i«  .L^lo^ont,  .te«! conati n ha  ..  ,tr.u    ¿„^..^^ u, „     *  ^ 

-   i   pin,; countries  liko Iniin  nn« Turkey H^m   ,r  c..nt    ,f .,.,. 
«    ,•  I     Ct-IH    • ij   Stiel     "   l'I    »»ti 

>nv  ,tuentf   uf which oorc turn lin If      ,. int       rir, ^   ,      < 
„     ,   Uways, * -       nÄtrW!ti ° iB0^**: «A«*»*! 

CHOICE UP ïHTffiJOLufili 

:'| •    .^u: f,r .»,.., ro,;uirt„ „ c rr,.ct c,ic(    f uciB t   ^ c ^:ta! 

turn   .,i  stotl   r».quir.»«»,.nt«  -n'  r.vili !-l,    r w art -ri-i-  . 
r^ .mentis  r.sourct».       Since 

...   .,.f ^ , " *  c-,ltl1 »» ra-tin t.  th^ir 
-» ^'-rt n..,y .... ,„ v   t,  r, -ue, th.   c,,lt,l    utâut rrti-   lY .-      tl[L   , .r 

1I,U,,SU'   i-'-^uetx  ,, ¡r-cc..,.,,  but thi*  i, n  t   t     •„.   intirrl   . 
i       , »II« T, Tilt       G*    f.    ^lan   t   r 

••    '.*!    J.       TP,,   U,.;it,.ti.n    r fi,,,,,,.     ¡,     ,,       , '        ,-' 
,„rti   „     , . «'•"»<•»»    Vci.i».    tl.ru,   th. 

, """'Vt     fi,,,,,"r'—     -—    n.t.Jl..tluU„u.u.,f 

;';"••'- «••..,«••..«».,• "-.1c,m,i:i,ultiM,lyu 

"  -i'    «n%-tnti14-nt  which  .-.¡i ,c n m   t -,k   s  +      i... J       k'H  *     ] >  «««••   í un1 ti  n« f r 

N    l 

•>• 
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furiar inìiutri,.!i«,,tion.      In ju-in    the  value    f investit,   tu,   ,.„, 

co*.i.>Kti.n-  »ili   ,     lv M  in th.  cr.se  ,f   ..^r,  imn^ertM^.n or  ,thor infr,- 
• tructurc   Ifv.'ï ^c.fi.ts. 

•spali ¿k^l«,   Irjnui^^. 

¿7.    A ,,»,..     Í »ov  ^Por„„t.  on-.'.  improvements  to existin,   unos  ,r,   n„w r.vr.ilr.òlo. 
*•» nt.i»-'  ,,•• rlit-r,  urny   Inveli -in    o  i.níri,,«   ~~ ... v       "i'vín, Ci unti ics   r.ro p.,or m e  ;un ; coal  Lut rich in 
"th*r ru«l. .«eh «  uii  PJli. nrtlirrl   !rs.       T _1S  la th|! nrin recs ns f  r  intr ^ in 

Wt r,ducti,,„ ,„..,..„„. „^        nu ro(iuiri   c k.n    ctri>       such   ,.rtict r(   ucUün 

Mn.4 furnnee,,  eu^laa,   .^rrth or Metric  furnace«.       Tl.se pr„cesscs utllis, 

--   -nei.,« VMl  Oirían,  u,,inr   end ^,lart,.  ^,Ccns) f   n sUm ^„^   (.ftbor 

,•.M,,  rotnry kiln.  U^e»,   S-L,  ¡UN,   nn • üreerb ;rocuHï,),   end   fluidi.«/ 

U>:„ U..o-attle,  A-iron,  MUiron ,„, Stellin, proco*.•).      , nunbor of *ueh 

¿r-„M lu„   Uen technically successful but    rüy very few- ,re in coreici 
cation ,.,   f..r -Xi^lt;,  ^ nt .^„^  ^  .:ibr    K    8vr:n<       Thc  nw ^ ^ 

•«r day unit uf the MyL ¿rueoss was inventi  r.to.ì in ctanecti-n wi • s .  -,.„ ,    *    , «.,., .»i,.. in tLiuit'cuon vi til n propuso! stocl 
^iGftt in J'; ,'tistan where nr.turn.1    rs is n*v "vril-Si,,        v>        -, ,     '. ,  s  i» «..*  „vnn.^ie,       Aiif.-  wader adoption  of direct 
r*i luctiun ^r .osava hr.s  tu ..lute  been restrie ti»'  h«-«*»..,   *•       u twl «esintit". because few hr.ro buon  ^rnve' in 
..«<»«. e»....«!»! Lpcr,t¡„„ miUUc oí tht. ^.^ corib.nntion of ',lTcm 

» *.» «v « «„t Mt ....    Ih(! Mn„t furnrct, romriiis t¡u iast cff¡c(tnt ^ £>.-« ,f lroll, with ,Urect lr.Uur oosts co! ¡nt tiit íMt to!^ 
" »« c«„ to « ,or ccnt „r ton „f ,„„<!..).      It ¡iro^at>| rcc!uct5> IJCU) nn, 

y.r*U. lra, fruu „^^ in „n„ 0,alilo|,Ut,  o_>crpt. n_      i(  u u ] o nutt ( t¡u t wn<t 
fura«.. „ro ^crMin    rt th0 „n,,^ ¡)lrat in t,M ^^   ^^.^   s ^ ^ ^^ 

r.t -,ntu„c.v i„ w«,.      ï:.i. i, „ot t0 su . cst thrt r vir[iK   ,.rMt r(j íuctiii 

pr cosa win m.-t emor ;c  in cours«-  of titae.  nor  ¡rW <h-4   i*. -4       ,     ^ • 
VAL«.,  n.ir xn.ee.. thr.t   .iroct re<iuetion mny not 

U, th« riuht «aution t    :..,pt in certr.in circui.uitr.ncos. 

28.    un. érection in which consx^rabl, work hn,  òc-cn   ione  t    cvorco^  raw ^rirl 

Hc«dicnp«  „  t.  uSt r. 8tieltia; unit with reduce!  «tr,ck he i .ht,   v., v.t CMl.e   in 

K«t Gemany,   Ue.:e  in flol.i«,,   nn '  the N,tionr.l „tallur ic,l  L Lorntc.rv  at 
J-h.^ in  Indi,.      L seriüS of tosts(l5i  havc beon run ct the i<3 u ;oarth  ^ 

furnace rt J^hodpur u.la; lew-teuperature crrboni.,' eke, li ;nite coke ,„• other 

xnferiur f«,!.. Self-fluxin, ore-coal briquette« ,s wll ,s lun, burden .rtoriol, 

hnve  U„n tried  over c three year period.       These  c^p.i,ns  have  shown  that  the 
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direct e luir in     ri' »nr> <-,, i  „   „i 
+ .      ,                   nCu"- C<Jal tr vrë"c-l  Lri,u,tt,s pr^ellt. c:iMi..r.bll. 

c.-orntmnal     ifficulU,«,   ,n :   thnt „.,„.  f  L f   ,.     ( 

ossentirl r+   • '>l !vrGiuiv  ^r¡>..n«r.tion  i» f-ssftfitir.i.       It  is  n.cfssf>rv  ris     t- ,,t¡i¡ *,   , 

,  «  .-n    sin.  iru  t.io  turn-ce   mr  !.v---ri W i «   f,   •    .- • 

convenante for the  sonewh-t  hi hvc c-l-e Cjnw    -i   , 
it hr.s  been oatr Mi «.'«.-'    • -  , >*r.-.n   ocu^oiea. 

which permit tho    ,m'ucti-r  • f hi  •      •,• * 1Un"  °S **•"*'n* 
29      '  ,i .„„ • a"SillC< n A     Ír'•" f r "« - i uniras. 

storia!.,.      This  hf;1      % "1U   •»>  *     "" — «* .bnr.c 

««"itole irvert^c, t,   ,üVeLin    r,t. * *       ""    f  lrM1'  n ***" "f 
* »~i-   ivi  ..eve,! ),,in,    li  ti on-î   tîi   r   -j<     #     • • 

nru  rising v^ry frst   in Vr • •»•» •     A. *<4*»**^KH*n,»s 

-  t.wUhr wlth  ,,„ ,  r„,uctrnt •'•    -     '* „r.„ln:   tiu.   iro„ 

«Un ,,r,„uct int,   th„  lu„„,c„.       „   ru ,tal   ,.";;,-   "-I1W    "-V      " * "-"« ^ «- 

»„,-   _,        ,. , '    *   ''    'r   •"UC.llV,    r.n     'ormata   » 
eorrespon-lwi incr,r*c in ir.n .uv,'action. '        ** 

:M).     Th« effort  in   this   'irretì >n   i,  -      '       . 

kilns bt.in.f iiwtrUo'  -t Sk    H     •    - «**^U« r., ^e-rc.iucti« 

in Ve-nesueln i    bein    -,», ^   .   P 
tho "ine  -11 ^ f««a«e. 

»o-1-Äanr. plant in ¡; rw^v i, ..v -Mn , ""l :>  Uei^H^-      flte 

•, ,„_. îhi; ^:2::::ZT:'1 tr:ia chutc* -'u- 
fror;, feur J3 ,AV. furn-c,s    i, nr     •    +  , =      * '      WUä

   
tr'M ^»' >'^' 

produce 750,000 tons  ^r y,rr    f  irfn        T- " " '" "°        '""    *" " >W ******** *° 
interest W    ,v ,      • "WU ns wiU   b« îoll^ » wi%t interest Kv   .ovelopm;  e. unirlo«   ns  thvV hol'   , ut   th .    ,     • , *J* 
u^in,,   inferior reluctant. * ^^  '      •««'*««ful   ir üBakio^ 

H.     in  thi, ennecian,   roront  test«  run f ;r  ,.tr*:li,hili    r 

*it.»  .r^r^uctun w-.s uso,:  f  r  sn.Hin    i 

•tu. n, tit,   toother with c.-rbc-niac-    lini*-*.      v 
* ' — - «—vii« n r,vrí  , :  „n.,..r  90ü li/u «" *  U  nit^   "* K^reli. 
C'nl      r —.ti.n   ,.   r.nvi,lti  pml     , T/       *  a     J   ir "•   ^lob   -  -^ 35 te   *  ^r 
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Metric  s^eltin    with ;,ro-re.Tucti„.,   La converts. ,n! continue c-stin ..      c kin 

• cri  reserves  in  In i-   rr, e nfin.••   t     ,  srmU  -ren  in the „„^   ,,rt of th 

country  but  ir n     re    ^  sits  ,rc  wi   My   Hs.ers.,:.       .aere  ia,   therefore,   , 

•tro*.  c^e  fjr   -.i^Min; st..:-i  cecity  „utsi h,  cf  tin   tre»,nt  »te-l   belt   (in 

which r.U  txistin    into r?t< '  ,-1-ntn  ,-rc   lccrt, <)   K- ,..       e 4     k   • .-   . 
ti  in.-*     re   ivCiit'.j   !\   use     í  techniques  which 

ilicinrtc   -<r rv "uc¿  r. lirnei     n r ki-     ---i •   • , r,ii,.nc.     n e fci.t., c.~l.      ,. nnjhr c :. biu-.ti, n , f circumstnncts 

-.l.<v .btnins  in L-.tin ..neric- «hero  cekin, c.r.l  rtscurcc-s  --re  scarce  in ,v, .y 

e uatry except r^ionbi-, 

U,    ¿n ther   «evel,*„„t    f ^rticulr-p interest t    .«orient e entries  is 

^.«enttiMi becruse  thin c.n subst-ntir.Uy re« investment  in ironunkin.- m,-: 

nt tí« .^ tiu« con.cn* s„rc, cAin , c.,1 serves.      ;.... lacomtion is  in *ny 

cr*e , ,re  re^.ite  f „ .orcr-l   Urect  restie« .rucease« because they oust hnve 

« hl/:b ,,.**!•,  easily reducible n-.terinl.       In the  blast furnno,   the use  of 

"•J^rntei  ('lntu*'   ^ll**"  '•' briquet«)  c,n  lower  the  cke-rrte  by  30-40 .or 

eent an.  inerme   .activity by ,0 ,or cent ,ni ,,,re,  with ,  mi, „ir4cBIIt  re lue ti on 

» crvitnl e;-.t. ¿,er ,„«,,.1 t n .,.- output.       •  stu.y „f ironnnkin,   un er In-Urn 
.«litio».     >    in!lent, a thftt eviw  Ctst  ,f ftll  ff,ciliUoa  (such rs cwi ! i|Un ( 

•oihrn; r*ì •Mbooi.toi,   ero ninin  ,   sinter M,nt ant bl,..t furnnce)   ia -beut 20 

,er cent lo^r with full  sinter bur «en r. co^re, t,   ,lior,tiün. withuUt ,int#.r# 

«K- Cranta;;* in t,r    ucti .,„ cat, w rks   „ut to rhout t'.S.   Ú 1.50 ,er 1B ..f ir.lB. 
Sfibrili ^imft^^» 

33.    Ttai.,  there ,r« sterni .'mtn,,,  cf «iwßlc ir.murj.in,,  Sor.v  ff which 

cannot be  rfea4ily quantifie ì but -re nevertheless very rerl.       Fir,t,   it try M.P 

•mr marini. - inferi  r li nitc ceke  <r ^U^i^, „ ,kt. _ wnich ,rc n t Miubk 

for th. lar,, blest furnace.      It shcul T  «1.. reduce strain thrown   ,   the  trm.p,rt 
Vim by th« ßf(vota„„t ,f ,i, iTm or ,twel fr,n ,istf>nt  .nte r„tt , rinRUt 

^unälyt ti,> «mi furnncols vill prVuet. f.)Unïiy ir n Gf clfsiy c ntr iivt ^^ 

thus  lenrin;  Inr e  blr-t   furnrc«... ,t   the  xnte ,r,t, !  st, . 1  ,!,.„*,  t    ,.r ,«,,.  hnsie 

iron for etaversiifn t    ¿ttccl.      ï'-ir'iv    *• r—,- t ¡. 
'      '  lr ^'   xt ^   f"   I'^iil-  t    Luir  SL.;ll  furnaces, 

uui*.  r^wny ^rhv,  wit.   s ^  r,t  th>   „ chfVnis?.tirn  iM  ^  ^  ,   _n  j^       ^ ^^ 

by   :e,eniift; very Inr.ely  ,» in'i^neus  furienti a.       This  is  ,„ r.r mi{.nt  Uin ' 

currently .Ivnnce'  in  I,  in,   ^  it   is  elM,.     th,t  th.   ir.,   rt   ,  ntent en W 

reluce, t,   ,.  Utile  ,.   IV t    15 ,   r cent   ,f tin   t t,l   inv.stnent.      Finely,   the 
uu.trairt^n ef s^H  xr imnkin    .,lrntl|  wiU h^ ^ ^^  ^^^    n ip ^^.^ 
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•ovelu,.!...at  in  tho surrmnlin^ r.r.r.  Ly encoum.in.,  the instr.llr.tioi.  »f  ir.n 

feries  -*: anchine   Duil.'in ,  units.       ïh,  A~aU  viU   _enfcrP.to  -   farailir.rity with 

u--«crn technology   ,hich will  Lo    ,f v-.luo  in  brionia;   tlio  in'.ustrini   briso. 
St*, elitakin. 

K.     Sr.x.11  serle steelr,rJún ; .'llS n.t posent  tiu   s-u, ^r.blœs n,  ironarJtinj.      Tue 

new basic   oxy;en ^w«. ~s w.li .• ,  tiu   electric arc tec. cr.n be  ro-ily adopte 1 

to prepuce any   losire'   »teel t ;uu-,:,e.       ;;u.   y> i;rccoas cabines  the r,vantn. os of n 

pmunrtic process,   sue, ,3  i  H  i„VesU,eirt est ,*-.  r.^'  r. fini«, rate,  with s.ne of 

th. flexibility  .f tac-  ,Vtil.h,:.rta in ,c^Ua    •   wi'o  rr.n •„ of storiali,.       ^ U) 

«ho, with  one  „rh;,  carter,   .r.y.   ,f  15  t ns edacity ..r.y  bo consioere1 ,s a 

minimum econ^ie «nit which will   ,ivu , ,>r-, uction .f ,b,ut 130,Ü00 tuna ,er year. 

At this level of c:^ci% the i .lee  ,.f , replacée e averter with «ne  blurt«. 

station is attractive  as it will   :r^tly r^uco tho  investment est.       In any cso, 

mvestnent  on :   "J) c, nv,rter insfllr ti,n will  be sub.tr.nti~.llv l,wcr than on 

ecjuivnU-nt  .¿en-hearth cecity.      Tho quality ,f stool .r^uco,: in  the LD 

carter is c parable ,ith   ven-hearth an1  in .^ r.s.octs  (*.,.  Iuw 

content)   better.       In ;,, ay „inni*  such ns D.nawitZ  (Austria),  Bochur^rein nod 

bitten (..est Gerunny),   rjid Clor"'    Rur.1  A-  T*..«  /.- c   •   \ «y/,  r-n.     -i,r..      iuel fa Ir.,n (t .S.,..),   - rr.iv;e of hiuh carbon end 

niUy steels are n„* boia, ,„   uce 1 in li) converter«.      Develop!«, countries  are 
onernlly p,,r iu  acP.v witJl  lmit.  in,„tpinl  Bn,  GbBfílc.aCo||t ^ ^^^ ^ 

the  steel .ills.       This   is  s  fc^ier,.  which the  LB converter is well  suited  to 

-ercoue.      At hi her levels  ,.f scrap availability,   the conation of  br,ie hot 

Mnst eu^olr. a«,   U) e averter« or olectric  furnaces would  be attractive. 
C-ntlnuuus t>**.f»y 

35.    A technique   of    rent  si nifiorn^^  f ,*. i., +i,  i„ ^i ,rt..i •x.Jnniconce lor both lar :e an,1, small plants  is the 
..«tt».« c„ti„..   ,,f „„,!.       m. ,„,.bl„a  thu  invcstc,cnt in ^ buUi,in> 

«n».-.,  ....   £., t^i„„  .w,,^., ,„,ul, ,,rCi>nr„titn,  ,„,kin   piti rji, « 

r.n„.; ,„ ll0 «Uri..».,  „y   urect p.uri^   of U;iui, .t(1<>l tv ,lp,, „ WUet 

«   »^.«tJ,.  th, .n.u.l  ,Utl,y in r  .„.tinuvu. e,stil,, ïlMt or.y bo   K t„ ^ 

f. . = t   1. .,tfr t:u-n  f,r •   c.nr;rr.bl,   blconin    mill  inst-ll^ii   n T« 
. AXX 1US1..1L.U n.      Tuero r.rtí economies 
is- m     „r; tln   CiS4s   riL,rril   :^c,.use tn     ± x 

_   .„,,.   . , .   , ' r n li1"i- «teel  to  mteraediate 

i '" ''" " ••" "' " •" °""' ""'  -"•      »' »^.«nt. ,« io.r,vocen, of „,„    ' 

'•'• ••..-..   ....    ,.   ,,lltl:lll,u., eP,tlll    il-llUi   tti,.y   ,n    .errtiju    r ^^ COMtrMUon) 
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-.re „x,o«tc,: t, «, i„ nuul)ur „„. _ r, ,u<v „^ ^ uiu.   ^  t ^    f ^^ 

y.-,r !» 1,05.      « i.  o.tta-*„. thr.t *t  ,f tu,  y. ,nu.„ ,.•    f „, r „     ,_ 
c-..Mity U.U, .v.,,: j„ t,t. w* in thc sixtio*.   ,„ ,..uch ,..,   „ ulu. 
... contins .„«(!/).       .   ,„,,,,,„    countiy Uki   In,ir  ¡s  n      ustuin 

W.. .uch ,lMl.,  ^-   further i„.taU,ti„n.  ,r, i„ ,ro,,,ct. 

36    c^ti•» .„ti^v to^tu,, .uh ta. u.„   f B „,t „^„t^ uln 

.r^txon cf ,tril. .„ , „lntlwly ,,,.u Mp4i _     c ^oroi, tr _ <iMhii   r 

,Mta" "trl- b*11'   «» '»»-«"T "» "» «w el•,,..   ot hi:i vi,„, rn,   ,„. 
«viw .»•w.    ^ « ,„. „„,, )ni, mXu, ilu3 a ^^   >tnni> u ^utM 

floor r.ro,, buuun,  ..„..„ .,tlltlo„  „te., ^ otw „„.,,„,..,„ 

»tri, un n .orli «crio. • 

37.     the- Bentlcr vlnnt   in Gurnr.ny i»  t|lr  <ir.t . n„i, „ „t • 

«til » hot .üfjiotnry r.,111 t    .re,'.,,»,.  ,tri     of .¡5c rr. ri Wh •     ^ aw*,   oi  -oc rai Hi.ta.      ..nntfiur suoh 
illation is ^ u    nt the ^    ^  of ^ ^^ ^   ^ ^ ^ 

-U-     ,350 « vlite mi:  U5 „ thick f_ n continu_ c^stin    ia chin< 

m a ^lnMtniy raiU int    stri    or    Ito r,    ~ ,  .•       „   . 
"*   °r *^  tc«        !•*« wiio.t Uli  m  u, emtio« tix!r.y is 

tue 1.150 ne „„it nt Norbrttens in Sire Ion with -  c     .cit*  t-f w * „    , wxia   • c - -cit>  a  7U tuns/In ur.      ïhe hot 
atri, ft** such inatr.Unti.ns ecu! «  bo further .„,,,  MIe ,  Qn „ ^ r ^  ^ 

.rorido a vory .aU.f«^ c «bin-ti,„ f ,r c swnU -tetl ^^^ 

3!;.iirT'°^hn8 ;rertiy exwci the h rizons ftr thp -*1 -*-1 "ii1^ -*^ i* SmU*. to, ny to envisn-iC n /lBnt vith m  iniUnl eft|wi4y    f ^ ^ ' 

tons but er,,e.ble of .roiucin < a variety of    re-'uets    f h.   h    ,   i -4      . 
*tl,Jf   ,z ^r* *uets -f Iu-:h quality rt «omâ,otitive 

cúnDin..tion   sf ^ ruceases which k resonts 
.««.«„ ,0-lhiUtl« to, th.. «u .«.„, ilBBt   ,t the futuri!,      r bc 

•oui,! «har,e .„r.U M„t iurnnoe, „ltll , ,» ^^ ono„t ^ . „,„_„ 

%Ul«.m«. *-. »*c.      ,ron .=„!, K„ tet..r#1 ,.trcct irlt., tw B|iur cf thi   u 

'""*" •h0"" *" •Mi^ —I-»«. «.cvo^nt» ^ r,a tr,oK »y.w.      «tool 
fruin the  4JD converter wnul '  ho *f>»i-.t •  ».,+ ^. 
..       iA 

b° tetUlb     lnt'  ;   «""ntinur-ui, «.-.«tin., inchino  1 ,cate '   in 
tût  i it,  under the normal  toemin.   errnu.   «s  thr  ...,    e crr.m,    .s  the  uso  ci curve»  ccncr.st cioul.'  w ul' 
not require a hi¿h-bay.       The  bloom or slrb w.ul <  fun nov "   i,    4+K        U u WUi •  t"un "^f    ir,ct throu.h n »nah 
furn.ee to „ .lanct.ry hot «tri.   oiI1  fir , S(iCtion Blu#      ^ „rPÄ;Maw|t „f 

posses  woul^  result  in , cc.act Inyout  ^   free  th. .toclvMriM  fru, r^W 

Imndlin,  of smr.ll tonna.;ca  uf h t mptorirl« ^ i up.toriP.la.      Í..SO,   the àruPessos oui:   |„. 
"utomntul in future,  if rpiuir,, •    - ...i*- 

c, require,  rumltin .   m , very uo'rrn a„-  offici«.* «te.lworks. 
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W.    .. nw st,..<  .1-n.   i„  -.  .\.Vrl  . i„,- r  rntrv   cp-,  start -ith f   r.lrtiv.iy  UmiUC 

[""•'   "r  *rr,!llCts'   "«<* «»   "»M  "«rchant   section,  «ni ,'wts.       T: ,   'ecisi.,„ whether 

t     i i.,  u.   cr.^ir.l    u  i;f.,    c-.-^ity r.llir,     f  ciüti.-s,  n,uca ,-f  *hicà u*y r,ruùn 

initially unutUis..:.   nil   :,vt,Ki „;.„„ .loci «in ; wh,,,  the  b 1-neo  ,f .ivnntn , Uo.. 

ïho lerer th. entity,   tin    L v,.r .ill   !,    *.*.   ,,trr.tin, ,,.,U ar. 1   tho  invo.xaent 

r»áuir*!  ,,r t.n ,t mauri   out.ut.      ÏM, ^  f,Vt.ur in.t.illia . a ;u>r cecity 

fwility t:.r„  i«,, -irt.ly   rf,quir,.  ltl rrt,s   B.¡M,re  ineri.Utjnt3  in   Wn.  mnv bo 

•*,eeWl t„  .«riiI   full  utili..ti«„ .iihin  :•   n.^-urLle   ti...       Gene*- lly  «^i^, 

iho À.rovi«i..n  o? r,:  in-tmilt  .x-nsi.a    .Untirl     ill   !nvnriviv K 

tlK.   level,,, i«     «vuntrios   i...c:«,»,   of   II,..   r ., i.',   inoren»  oxéete!  in steel 
c .nau^ti n.       T.*   ,cisi  n  ,.n h w flmch ^„.^ t.     fryi lf  f¿ r ^ ^ ^^ 

cecity ,f ,rimnry r Ili»,.,  „ill.,  will  ,, cu,.*,  vr.ry fr* ..imt t*     irnt 

!o,on.in    on ,•.«**„.' . r-^,e,*.      hi.t rie-1   .-x, „rienco . ,int. t, th* flet that .^ 

»ur^u.  ,f »u„l cecity   i.  „,,,'  r,r «.«,,,!„    .tecl-con.«**.  ia!u.trie..       In 

thu  Unit«.! State*,  stcc-l   'warn'     r»-v •• r .   ¡'    ,      »   h*  *  i •   , r»     i,,rc   tu, i;   tint f.l*   lunn,  the   tw . -Ve^ \-. 
frum I89h t,   1 ;16 *Iu n st,,l   . 1 nts w,r..  rrr.-ly      . r~tin    ~t -   *•    *h«„ *r (l8) r iy     ...r-.tiii     ,t w„r,   thrj» 7<   ;tr cent 

.  „      , * l V llmste^  lJî -toPl-«,-R.u«in-..  in.lu.tri.. tra ti» 
risks uf vm-o^n-M,   u,    in.uificiont .u.âli.e,  fr ra .ithin the cuntry. 
Plant Layout 

40.   ».,„,1.,.. ,.r th. i.iti«i .lfc ,r „tcnt   ,. int„ r,,,,:n „_t B ,w it, 

r.n.. L.r^r i,       Tili» ,.i\ visi, n in   Vai n   -iv'   «   •«     ,> .-   -, 
.        .      ,  , '«M   4. »..«»...„..liiibij,»,   the initinl 
invosttiunt  l>ut   nil inv.iri- blv    rv h-»n,'     .i   j .     .     .     .. 

•   ' •» tan '•"     »»''en., in th,. future-.      k .„, thia 
-AVtiun. „1„,   »„„ i,1,nnin__   ri,luiroJ tnith   .n   th    erwtty>t futuK     rjrt      ^ 

.«Ti.ti« «h,t t.„ ,.r..,1;th,.ni„.. Jt tl„. ,w  lw  ., ^ cssont.ri ^ rf tht 

*" fl"Xiliili^' -! '••-<•  "•'   .-c»«tiiM  »,  r „..      Iht. ,.,tr. st,ellroIta is ._ 

-••• ""--1-- ;' ' •""« ••••-'"*• i» r •,v-„I,vi„   CuU,,tt5. tv,.r ,0yori„ M 

•"","". •" ' •»••'•'"' '- -•*- ^ ' ««"- «•«.. f^„,,, ,hl.„ th, initiol 

If-ciliti» s   r.s   thoy exist«-'   in   1Q12     -n'   •',      ».,' J. 
,   „ ' '    ^-  tiU   »«"*oqut..nt extensión, freo 1.920 to 1940 

il    ir ?..   l>-i t,      ¡iv^r 's. ' 



STEEL aw,!*!.*/ 
lochia c  1  <~t, r.--... i J 
. •"- •    ' < 

layout „f th„ ,i„t, *tch ,t,.rt..: Ruction in WW „i,h ,.n   „,,u,    r „,lly 
57,u,u t„n. „.in, t.o 13,200 „v.: ,lsctri<!  (ïysl:vn .li,u./ ^^ 

ine „WDBl   ,,yout „,   .0I1 no;; rith irovis.on of #_ ^ r r _ 

T^""'  " CiintlM0U• "••'•*•<• "»"•• ">r WU,h,   on! , ltabl niu. 

•rn ?n° •rovi"e" *"">'3thur c,m"ie' °f 'irnt' *hich •••>••» •**<- «» 
«.'. ho. treble,! it. c«t,ut in 1C y.„„.       Ll Aii, .    t. .     . t. „ „' "    ""'"^ 

expande! more than four-fu^  in 15 VprM 4 „ 
*- in l5 ycnr* *- » canity  of ov«r 6ix.,000 ten.. 

^i.    Figure 5 «hows th« layout  of the new cH.y ttn.i , ecirl   ...       .     4 

iwW  200 to north of Calcutta      f   • f ' nt 

tW» «izo to hr.Tc  been fully   lesi «01  r„,   un in    n   ,   .      .   ,. y 

Witten or.jcr equipiaent is òein • iUu li«.i  hv „   T „ 
uem^  suAVlle^  by a J¿..P4ie«e C  nsurtiuci,  will  stcrt wi*h 

.^r;: r0".^ton* - •*—•• •-—«•- - *»- •-. - 

o» *»»-;^.    m ^itl„„, M i, cu.tonniy ta ,uch ; 

•how »u„y gtTOl f0<aarir(  „u<Jtrode .^^  otc< ^ •"•«""•» 
Pwi.mlji,; for D^r.l^jn. Couf)t,<a. 

44.    Th. ,et<>miIlation of ,Uel Amt tizt pB, thc chuL 

—io,«,,  countIy ,0_,en,,  ?li^rni un =vtiii%Mo M ^ . - 

«A. into ccn.i.^.tion utllcr f,ct„„ »hic. v,;iy     " ' *^°Cte"-      '* °"" ""' 
countrv        1-    k    , .  . ar.r..ly r.p«e   in nn in!u«trinli1,t.,1 

-5. --;;;-;:——;;:::—.::-: r~ 
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conation, hr.v,  t    U. „u  ,v ..   f      , 'Ua'M'      !V^ cüm~tic 

oioctncîil  systua    usi n. 

••5.     T..e now stuol  t-aUr.riSi   will   vv>  í      • 

tx^enso t.  infr^-strur+nr n , m n "'• 
mrr. structure item« such r.» trr.ns. t.rt,  h msin  , v-fr m'     ^ 

resources.       ^lkcr mr ,  r t,s,  vi . ' ' "Ur "n    -—r 

cr-'ro« • f «,, • -".---r   .ev,.-l ..ment t.., crer.to suitrLlo 

i    *     . nr.intonanc   labour. ¿s r  l»tc n-rtor Ihr 
new ,-innt will arvi ,  h w v-*•    4 ^ ,ner tn° 
t „»„  , ' c-frtu^ty    f utilising the B,.t a'.rnnc^ 
tuchnol^ and corifene.       llM.Cl..,    „   ,  v ,      . •nc^. 

lllu   »  *   'evtl^m    country r »i-v, r ,m-ir„, 
•v.urtunHy t.   0,„,,rt. t:„. . t rf, ni,„c„     f    t.^ J^'      »"'^ 

—«ri... m ..„u,, ,,r in8tnnc„, 0irij..   Bt ;i;;
,ii; - — 

• uauHnnc.ousiy cn^.ol l;n m-v ,t, >i    .   •    * . 

..*.»«.«, »..„;_,:; :;:; £;•*• — - -—- —, », 
CUNC LISIONS 

.ccisien of ..ntrepronturs ovui in hi hlv   \vc-l,   ••'-*.,»• T 

^ new .innt.  .,r tófìj. r iX WMi B "   ^     —-•      m 1936,  xho 8iiin, 
J• r ,.x,   nsi  n  m Britran  beerne  subirei   t,   4h    . , 

country'«  iron rj),  stoa FeUr„ti,n ^  „ f "     UbJ'Ct  *S   tht -^TOl    ^ the 

, wny ..tter tao K-r t.   at.tut.ry cntr.i  by G rornia.nt(»). '       "l 

control is now wi,'t:ly ree*.-.t.-'     »•,- - r 8UCh 

r,s,rvoi to thüraStílvtíí th£      w,r t.    M-, et    ,     , 
d^1^ ountri... hnvu 

^.rUcul.r Lnctioaa.      i„ frct      ,i.nn   , u. natstricS  t 
„.4      t '  * -'    r^hic   listributin ,f in-u»trv i. n 
-turai cc.r,Hr.ry   >f n.ti.nU  oc,«^    imnin    t rt r   .4   /     , ^ 
uî^tin,. .-i-nnin.. tu, t «„est level^i^ cauntrioa cr« 

47.     Tho f ne tors which sh.ul '       vern th».  1   ^4 i  «   »     •   . 

thi.  rinl'ilitv »ill     4-t- el i,lwi« howeTer, Ut>  wUl    iim    ^'on»    n c-rvin    ,)Ut - ra-rk. t whi.«,   1 
r .-r   . s,.' wit-iin  ih •    u*   - f-rkot which lr.r.je ^lnnta,   oxifitin 

-   •       ' S":'° CUntry    r C !" n  tf-riff ««*»,  "«. ili-fitt^ t    .  w 
' '»-  iM.li.M  ,ith,r ...cciMi.-ti.-n in    r   Wfi „ • •i' 
'-*-t   in th.-   .,.,,. r,,c;1(S     f  th      '       UCtl  n    r ln r   -•-•*i**  ..^t  of tho 

N.      i,    t-,      , "l        y  l   r^  i'I'-Ult«. 
«••   ta,   l   r  ,r  liitornr-li. n-l   s ,h, r„     4». 

••« ..sur     r   •     •• '-K-".rii.«« cf the  coats  at 8IDrU  Mric 

( ,   l!'V-rt*  i«  nwt noce.ar.rily .;u,nnin;ful.       Tho 
^•»   . »n    «•  ujitry tnjst   U   e  n'iti ,n<.'   'v  î^ 

n<     -y lr-rj-r <• nsikrr.tiDns  such es 
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-*e,   i^ort .ricos ,V- n  t  .iwry, r,fl  ct , ' *' '"' "etì^       ln W 
*'' J*  reluct  true  c^sf« i- •    , 

» « *.!. «. ,!,,n   .f .w        , lrU' "°at—.v--",«-lnn th., ,, rl : 

*     *"rtiun of  the  capacity  of well   '„voir      *     *     ,   . 

« •u«.!^ ,mttlM „,, nut u>um; n •;   — ;- ••»»» — -t.. 

prices since their cwn „x- < r*    .     • * frwn thi'80 lu» 

rollers steel canity i Uc  in th    • \    •   • " i,er1^" ^ rt'Ctssi^ x   «»)  i .le  m the industrially avance.1 nation«        r    * 
Bre not necessarily Vrli^     *h^ r , " St Clirai",-'i»ona 

",>   VMIU,   thcrc-f.ro,  when  one Jul. os  in t..m«    #•       • 
exerts  at any ^articular timo. i'riC°S *Uüte¿ f r 

49.     t?hile foreign exchange sh-.rtr «    r„vil 

*»t r^in. thtlt ^ lnrU-! in    J " * "*"" *° 1O0rl —*•*««.  tb. wu.  initial  investment on cl<,m.»M+4«»  .*     i 
lnr,e i^ort content - ran. in    fr ,n   '0 ^^ ^ ^ n 

to bo built in m un t    70 ^ ^ *" ^ ^    < a **"* •**** «»it in XnUa t.» 70 ^r cent ur nore olscwhnr..        v 
-U for continue f ,rei ,n eXchnn c eX.on,itu^ t        '   .  *"» ^ulft* ^»««»» «V 
,ny for un,.««,  ,u.   u„        . '    «*^.itur,  t,   service b,„fJVOll r,?ltal    ^ 

i     ft. sullies  on*, personnel.       For exrn In    +K 

.xchnn^o in total   auction e  «t. ^^rtiun ci forcir 

»eren locations stu.'io! hv +h    ^ . 5' *i0r Cont fi,r 

-'",a) I,t / '"ÜD10 C—i"1'" f- "«• i-»i« «en,. y„,r, int a savin, of this or1« in *h 

>? »non »U..U ^.l.-nt« «u Mjgy r_ foT,„„,,   ., 
¡.rotecti in   -iVAi. *    n „      •   , .-'.-»c,  mthor boccuao of ti-.riff 

.»nre rttIlln th„ lw;. ».t^   w t   
U80 'lcnnin; "°s -1• " «« » —'• xur^e nntionnl mnrkot.      The   Usci .lin«     # .... 

t. iT^t. „fílcw t    „,. . Cffjrt' "ll!'   ^«ï-r.,,   heve u   U„ »i. 
«*Aici«ncy tu nlluw subsequent ox.josum 4f  y» 

i. »ot rel0YMlt t„ ervUrli.t «        ^ •«" *« "» -.,„tlti.>„.    c^««« 

51.    Tho quest for officioney reauirr.« +h. « 
th. «a. ^ ,r.,!llcti„„.    ^ J    7°* th* "—* •«-»-. ^ *—I,,T „ut., t, 
»..t -bi. the iJrjrt t._ Mke ;   ;;t^"» - -«••<»* ,attt.„ „hich 

b. u-»v.rao; „ tho ,,üUity of p Z"111-       ta th« !-.- t.»,   cmcu.„cy »m 

*atn recalling the  nap stance of rational  lPvm4  . * 
labour is chonp in develouin • ,       •   • referred t. above. 

F in ae\eioi)in,J; countries,   but this mu«*  n-,•  » 
f    u* xnis must nut be ollcwetl to  result in 
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o verst.- l'f in,  t- compensate  f >r  l ck   J" skill.       liu   .level- ,*,. nt    f  t;»<    r* jui'.jt. 

skills is a cianaio ri ri  responsibility which uust n A !>*•  shirk« ' ju*t  b.c«»*   it 

tiny be  immediately siupler to take   .n ra.re workers.      ,~s st"ii!arls    f  livin 

rise,  labour costs will (>.  u^  in stop which will  lie avi iy penr.lise  -n    v« rut* ff 

plant.      The puint to nut« is that the burlón    I surplus lai  ur t«-n'.» t    U-* t.« 

permanent as  bal workinJ habits  once acquire 1 sot a tra :lti n »*trtu« ly   'iffiettlt 

to dislodge not only within the   ,ne ¿lnnt,  but in the steel industry "*  '   wà-1« 

because of the tendency to i>ross for the  acceptance   of the  »rjao l"t.»r »ofwi «ivm 

in the caso of newer plant*. 

52.    In conclusion,  it is necessary t    define clearly the resptetiv« r hi -f »Il 

and kir^e units lest vested interests of one  shuuld hold bcük the» »tótr,       It 4# 

al»o necessary to have  a clear idea of the ultimila «eoaoai« «lav su» täftt n 

penuonent burden of hijh costs is not foisted on th« countiy*     Sv*» wh*» teilt»! 

demand  fails  below the  level  of on optinUB-«i»ed «nit,  plcaftillK «t hoik Iks 

technical nnd economic  levels should allvw for espfiftsioii ta •«*•* ta* «i«MNs/<« 

lutt^-term objectives. 
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lis    Ur.ittir,    ,.\.,   strcl   in  In'i,   - i.c,m,„aic  ¡m! Tuctuiolo imi 

l^filflfiH'f8     '*' «riva     f   th*    Institution of En .intera "(in ¡in j, 
Val. ÀL|f      ,>f.flt  tiri   it     ('„.,. pi i   i%ij - ' 

U«    *•«""•-«« ' 'tiMU  f.r J£u,.v4.,   Uft.-Tun   Tren jg  Rn,i  ii-obl,..,* 
f «to   r»ir ,.r--n »**«1   In.ín.tryj     ¡fj, 117-12«|    ¿«"«ova (l959^ 

<*)   iti!., , m 

<41    ï*1^1,*' ,l '*•'  îW«,*«»nt    f *-«?i«l & Economic Affairs. 
isti«. JtmWM« *tf*»vi     è   6,   tnl.lr.  1-6,     New ïurk   (1963) 

tlí    It»4U 

m    mtmmto C^nitm f r Lntin ^ricn, A Study of tip,  T^n * 
fri—i   lB<d»t»  uf LA tin .Ortf^ysi     j, 53»New ïork (1954^ 

(§1    it i I., t» li 

<ltì> l«á*»d k tîun»,  I>iVi»rU*nt  uf Ee.mo.nlc Affnirs,   .'„rM Iron Oro 
#—*«»— Mhl thgir t>fU«»tiont     p 42|    New York  Ü950$ 

<ll) l«|i«rt uf  tW  htiim H-irfwjtivity Tenia   »n  Iron & Steel 
IflÍMPtnr ta % Ufp m\ Cteehoglovakiat    Nniiunnl 
«•...•»•Rityr..ufteil,     ,,   106-108»    New Iiolhi   (1963) 

(Hi UM*«*,  m.k.§  »t#>l  n»!  ^j-î,», 1'lanpin   .    ;.,_! :Pe,a  to 
Ik» ».¡ftfaú.tratir» Staff Cile"*,  aeraba í,     (pob.  28,  19.,3> 

<l%> Í'ÜÜTL1 "f ^ ift*  a,1||°411'   C^i.sion,    »mana for SW1 

f^THC^lWif ^  l*m* In<Un>   ,9feü-7°: ï^"V~^r 

<t4) hy   tftffi fly, hw^iBM nn;   1^1 r rtjliiiation,     „y.   cit., 

a** L^L'ÎI** "•*"  ,U|,: AiJ,lc*ful»  *•«•»  ¿ron hrodm>ttnn i>. 
>WfÜI§ft fruTiMM;*   ilfuif with  ln'irji few Mp.Wjnl»t  
Ifltwimti^i  vt.4..«1Vi.   „n ;t<.cr,»t Der.lt,pentii  iñ Iron fc 
««••.lufifci*  ,  -l"i.«lw'(.uri     (ritl.ruriy 1963) 

*»V»  eit*t  i- «7 ^~*^~^ 

(I7Í   ^ • *l-l   Itti-fv  fr, ffiv  taak  ^ ffrhoslüvakia. 
w|».  ?lt.,  r Si 

iiJiMMM^—Éa»«MM--»..M««JIIII«»l—1^^ -     ..—^_..-  
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(le)    âetpl Stotiftic« Mil» 46th «.litiia, JmetUttM W»tr4 jrf§u-tf 
^ HI 4 125 j   NüW yJfk (1951) 

(19)     Sbadir..   •*., Ih*.- CMnkwio Steal V- fin t    Blft** fun*«« »»1 MMI *'l  «t. 
£itt«lmr ;h,  V,ñ.l„  fS<Gelabtr 19&1 î 

(IO)    Cut», J.C,  na! I^U,   «.. i. ff»Vf» afj 
Be.»ii Bln«kwlif    txf r!|    17 514-"»f    f« 

W    ¿ Study   f the Ira * su-t-l X...:iw»ry -t 4» Ua ;wfr-.t 
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