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Sunc.ary

1. + Accelercte! economic Jrowth of emerjent countries during the Sixties, in
sonformity with the moleat 5 per cent terjet of the U.N, Decade of Development, will
call for substnntial increcses in steel consumption throuhout the poorer two-thirds
of the world. This follows frou the frct that steel consumption and cconomic
development are positively courreleted, In a deeed in which the trade deficits of
these countries mey multiply four-fold, very vijorous efforts for import sutstitution

will be needel. This will require many enierzent countries tuv atart indigeaous

production cf steel becnuse of its crucial iuportance in tne process of yrowth.

Yhile sctting up steel focilities admittedly requires a lerge capital outlay in
relation to out,ut, as in power or other infra~structure itcms, the indigenous
availability of steel stimulates the .rowth of steel transforming industries. Very
often the foreixn exchonge expenditure on new steelworks ia recouped through direct
import subatitution in the first few yenrs, quitc eport frou the savings uwede possible
on a wider front by the trensforning industries. The peper points out thnt the
vide-sprend oeccurrences of iron ore, coupled with technoclozical developments which
seek to use enerygy resources and reductents other thon coking coal, make effort in
this direction entirely feasible. ‘The initial size of new plonts is less important
than mekin. ndequote yrovision in desiin ond e¢ngineerin; for future expansion to toke
ccre of the rapid inc:ienses in demond now in prosypect,

2. 1t is shown thet the choice of netrllurzical processes hes been yreatly widened
by wodern techmology. ~hile the minimum economic size of lar:e intejrated works has
incrensed froo a million tuns & few yecrs cgo to 2—4 nmillion tons todey, new
technolozy hns nt the scme time nnde it ,ossible to initicte o plant on a snell yet
vioble seale. The econctic end teehnicnl factors feveurin, the dispersal of the

steel industry are liseusse® to show thot, both internaticnally and within the same
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country, the merket gotenticl hrs in certein situations on impertant becring on the
locaticnel decdsion, This trend is cecentunted by the possibilities of
specialisation upeneld ujp for narketeoriented smrll plants, In conclusion, the
paper stresses thet there is not, or should not be in e welleordered schene of
things, n confliet between lnor.e cnd smnll plants.,  Both moy be needed in a country
with ¢ lerge enough nnrket, while those sterting on the road to industrialisction can
begin by setting up smell plents vhich may in the fulness of time become najor works.
i rationnl lefinition of the respective roles of smnll and large plents in each

econony is necessnry, lest vested interests of one should hold back the progress o

the other, | | e
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STEEL &b BECUNUmIC GRUNTAH

1. The widenin; jup between income levels of leveloped and develoepin: countries

underlines the importence of neceleratin: rowth in the poorer twoethirds of the

world. The endeavour to stinulate economie advance in developin. countries will

inevitebly ecnll tor lerge inputs of stecl as shown in » recent stuly of Inlinn

requirements(l). This follows frow the correspondence thot exists between levels

v® economic ygrowth and the gquentum of steel conswa, tion,

2, 4ny programme of econcmic developnent colls for substentinl steel inputs for the

obvious reason that steel is e component of ell production equipment und machinery,

power stotions ond +rcnsuwission lines, dems end bridges, reilwoy lines and trensgort
° vchicles., The relationship bLetween steel and srowth, systemcticelly yresented an o
recent study by the Economic Cormission for E\roye(z), will be of intercst in this
conneetion. Figure 1 shows the correletion on a per capita bisis between stecl
consunption and four mncro-econonie varinbles - :ross nctionnl product, industrinl
produetion, gross capitol foruetion and consumption exjenditure. It will be
observed thet every incresse in economic well beiny enlls fur n corresponlingly
greeter inorease in steel consumption,

#ising Demand

3. It is noteworthy that the level of jer capitel steel conaunption tends to
outynee the jrowth in nationnl income or industricl production in the initiel stnges
of development, This is evidenced by Indin's example where steel consumption hns
risen by 12 per cent & yecr over the Fifties, compnred with an inecrense of only 4

per cent in the national income and 9.4 per cent in industrial production. The fret
is plso brought out by internaticnel compoarisons., Chile with » nationcl incole jer
cepital four times higher than India has o steel consumption ei.ht times jrenter.

Per eapita natiunel income in S uth .frica is five times India's but steel consumption
ia fifteen times hijher. This jhenomenon econfirms the crueirl importance of this
besie material for stimulating eccnomic rowth.

4, The correlation between levels of ecunomic developuent anl steel consumption

is not invnlideted by such exceptional cases r.s thot of Venezueln, which hes nn
econcuy over three times moere stecl-intensive then, for instance, .rgentinn, n
country with ¢ hi her nationel incurie per eopitn. The departure from the rule is
explaoined by Venezuelen's export surpluses whieh pemmit inport of o renge of

steel-nnde ccnsumer pcods, and the predomincnce of the oil industry in her econony

which crectes e large denond for steel-mode equi g ment,

.
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5. according to one yrujection(” steel cunsumption is expected to rise over the
next 15 yenrs ot rates renging - frem 30 to 20 per cent in the world's developing
re;ions.  This rete of #rowth, for surpnssing nnything achieved in the past, will
require o mnjor effort t, develoy indi;cnous production freilities becruse it will
otherwise be impossible to sastain increasing ccnsumpticn. From this it ’is evident
thet the effort to develop new steel capacity in develuping countries is not
motivated by r folsc sense of prestizo, but rather by the convietion thot assured
supplies of steel constitute the surest bLose for economic advence on all fronts
including ayricul ture. The convietion is supported by the cxperience of nrens like
India, Chinn and Letin alicrice, where the rlrnned neceleration of development has
eXertel such yressurc on steel consumption that substanticl imports hove been found
necessnry, despite increases iin indijenous production nt annual rates of 15 to 30 ..
Per cent Jduring 1956-61. ’

didenin: Trade Gop

6. 4 5 per cent increecse in the nntionnl ineome of developin;; countrjes per year

during the Sixties - the rodest trrget set by the U,N, for the Development Lecade -

calls for reising the »TO88 ennunl investuent in these cesnoies colleetively from

en ceturl of 3 28 billion in 1959 ¢. 3 52 billion by 1970(4). This will require

vast inputs of copital wueds, n lerse pruportion of wvhich will hove to come frou

industrially ndvanced netions., Lt the sane tire, risin; populction and standards of

Living will raise the Jewand for food and eonsumer juuds ebove what the developing

economics can themselves neet, In the circunstences, economie growth in the next .
deende will unavoidably enll for n very substantinl incrersc in imports, .;f‘
7. The relative inelnsticity of exports which developin,: countries moke to
industrinlly edvenced nations will lend inevitably to o videnin, of the trade 4ep.
One estimate places the trade deficit et $ 20 billion in 1970, a four-fold ilcrense
over the nctual of & 5 billion in 1959(5). This trend nny be illustrated by Indin's
exntiple where tctel imports heve incrersed by 60 per cent but exports by only 12

per cent during the Fifties, resultin: in an ~lpost four-fold increase in the troade
«1ef1cit(6’. Incidentrlly, the quantun of rolled steel import has risen in the

veriod by 300 per cent, despite which the economy hrs suffered frou nn overall steel

shortn, o,
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Inpert Substitution Iwperntive

8. & very serious effort is, *herefore, require! throu heout the unlerefe el gy
world to rciluec the trnle gop through vijerovs ippoert substitution, thy se v ¢t r
thic veries frow country to country dep nling on tae indivitu-l resourec enlov.ont.
One mejur possibility is the development of loeal stecl industrics, b i boeruse of
the crucial importance of steel an! the ovportunity afforled by the fuct (ot Lhe
uader=develope! nvens necount for three={ifths of the woerll's probeble iren v

M. .

reserves Tt is of eourse t-ue thet developing arens ore ns poor in ceol ng

they are rich in iron. dowover, other alternctive fucls = oil and s = are
relatively niore abundant. Zfforts ere bein, mnde to overcume the luck of coking
coal by technologicel advaonces which nttempt 4o utilise other reductnnts nn! enersy
sourees., Several ccuntries in Lotin jmericn rnd Lsiec ere already wmojor cil
prodvcers, cni rescrves of ncturnl gns are bLeing developed in Nurth Lifriea ond in
Dnkistan, Large untopped hydroeelectric reserves cre also rvcilable in meny ol
‘hese countries,

S« 1 Inlin's cese, the annunl drein on wmensre foreign exchange resources hus modo
it neccssary to pursue an ~mbiticus progroamme of steel development, crpitnlisin. on
the country's favourcble row mnterinl situntion but immedintely motivated by the
ecompelling necessity of inport substitution. It Lns been seen thet foreigon exchnn o
(n seorce rescurce in Indion conditions) expended on building new enpreity is
recouped in o fow yenrs, after which the net savings should be very substantinl
indeed. Similnr lo,ie hns sct Frkistrn thinkin, in terms of developin, o loenl
steel industry. Burut, Ceylon anl Nepnl are other neighbours who hove sterteld in
the same direction. So have mony other countries in Asie and Lotin Jumericn includin
sone of the newly independent nntions of Africo szuch os Nigerir, Teonjgonyik:, scroceo
and Tunisin,

Sprecd Effects of 3teel

10, The crguments in favour of indigencus urnufrcture for import substitution cre
reinforce! by the sprend effects that steel development hns on the rest of the
CCONOLY . assure! cvrilnability of steel cneourr ses the esteblishment of frbricrtin:
~nd processin; industries, widening the ronge of import substituticn and export
ceprbility, nnd jemerctin: leries incume nnt enjloyment. Tne point mny be noted
thot steel trensforming ond processin; industries hnve o crpitnl-output rrtic 50 t-
75 per cent lower then prin~ry metnllursicrl industriea(s). & developing country

trying to nchieve ¢ actisfactory enpitnleoutput retio over the economy #8 + whole hes,
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therefure, © streen inecntive to cowbine privory iron nnpd steelrnking with Lctale
¥orkin,: industries, Inport constroints, wniomie in developin, countrics, require
thit these industries shoul! Lo o 5ic (o tepent on supplivs of steel fron donestic
sources os the ‘ull wtilis=tion of th ir cnpreity mey othervise beeonme exXcee'lin 'ly
difficult, This is, inlect, the situstion in In'in where in spite of on exprnding
steel industry rnl the dugort of ab ut one willion tons of steel per yorr, iport
restraints Xeey the cn.inecrin- inlustry workin, substrntinlly below its enpnelity
o censtitute ronnjor obsteecle to its eXprnsion,

Jilenin: Geooraphierl Jigpersnl

11, In ~ddition t. the compelling need te ninimise dependence on imports of steel
throu.'h loerl Sroduetion, there ere geocraphienl and technologziernl fnctors tavourin
the dispersnl of steel crpreity, both interrctionnlly nnd within the s~we country. ..
Benefieintion end cther wodern teehniques vre reducin. the wei ‘ht of rew nnterinls

tc¢ be irrnsported for ironnckin <, while bulk handlin: hes brought dow tronsport
costs substentinlly in recent yYunrrs, Tnis tends to reiluec the #ull of row mnterinls
in the locnrtion of the steel industry. Therc is the exrmple of Jopen which in 1961
Wiported over lon: distrnces RO per e nt of qts irap ore oont 40 ner econt of it
euking coerl requirenents to proluee 28 million tons of steel. Jrpan is not only
meetin: her rowin, Jdemen . but is successtully exportin: 1u-15 per cent of her annucl
produetion, The fretor powertully helpdn  in the sprerd of the steel industry
internntionnlly is the ~vailability of bulk earriers which cnn trensport commodities
over Lu; ocean routes rt very low cost. The effect of this is Seen in the
incrensin: adoption of senbonpd loerntions, cs in the crse of sucl.m recent plants ns . *
Newport (Britrin), Dunkirk (France), Bremen (West Gerunny), T.ronto (Itely), Tobote
{drpen) and Knreehi {rekistan).

L2, Finished steel does net lend itsclf, however, to bulk handling; there nre ns
Yot no ceonomies in sicht compnreble to those offered by bulk carriers in the
transport of row materinls. The impaet of the hisher treonsport costs on finished
steel cives op odvante, et loeand Lofrcture in preference to imports. This is
stowh by o study undertaken 4y the Econovwic Commission for Latin /merier comporin,:
costs of loerl smmfeeture in seversl wetin <herican locations with the delivered
etice of stocl dnperts oo UL S, rhis ¢stnblishe! that » domestic in&ustry would
N COFCS clgey © cotprrntive eost rdvente,c cven if its initial scnle of

o tiens wes s bl i eongnrts nowith the 31z of the plonts in exporting

*
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13, The dwmplicriiong of tucse loortions] trends £0r evelopin. counteies oo eloor,
1f they have 1. choose Detweoen dmportin, finishe! steel nad reising the volune ot
steel preduction by brincin, in sne or sacther of the ossentinl row nnterisols, the
chuvice must obvisusly e €0 (e VYotter.

FCTG:S FoVOURING Siw.bb STEEL 4'WNTS

Dispersnal within the Country .

l4e Dispersnl necl not Le thou bt of cnly in intornntionel terms, but ney <lso he
envisoojed for stiwels Uik, re iensl Jevelopment within o leroo country, Fven in
cowrtries vith lnr e int o roted plants, dispersel of freilities ney boe cneoure ed by
the impret of tronsport costs,  Jlonning of new steel enpreity anywhere, but wore so
in & developing country, will have to teke intoanceount the cost and svnilability of
transport in relotion to possible leertions.  Considernticns of such trensport
economies ney well indiente the neel for sucll plonts in crecs distont from nnjor
vorks.,

15 Smnll plents, wenufnrcturiv; » sunller ronge of less sophisticate! produets for

e local mrrket mny be fully virble even when there cre mojer plants existin: or
propesed within the snne country. L ool example of » osunll plant developing to
serve n loenl nmerket is provided by ukend Iron & Steel Works in Buouboy, which
stertin, primcrily ns o steel enstings feoundry todey supplics » substrnticl portion
of the rud requireents of the ewen,  The compnny is now ingtellin » new plont with
o ¢ preity of cbout 104,000 t.uns c.nsistin, of two 20-ton nre furnnces, n twin

strend 'S' type conceat weehine, and n 20=stan! wire ro! will. The plant is #o 1rid
out thnt it can expond rondily to 25C,000 tuns per yenr in ;ta;us, rn! rlso diversify
its production to inclule wire, wire rope, nnils, springs na¢ wiscellaneous lircht
products,

Scope for Specinlisntion

16. Another foeter reinforein;; the vinbility of smnll operntions subsisting side hy
sile with lorge works is thet the ~ptinum size of integrete! plonts is incrernsing
everywherc with o correspondin: risc in the ninimus ceonomic rolling: tonnn e, The
higzh speed of the rolling rnills requires concentrntion on o relotively starll number
of scctions and sizes to cchieve the economies flowing from lon; proluetion runs,

In contraat with this production trenl, steel consumption hns nn inescrpnble tendenecy

towards diversifiention, Retionalization con nnd <hould reduece the ronge but there

is r point beyond which effort in this lircction begins to yield diminishiug returns.
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e o ool exnnple of @ speei~lise! noneinte, rte ! gerttion i€ o g o llin PR T
Lenangree:l whieh has o oreduetion of only LiG,00C tuns Lor yorre but 0 s les v lue o8
aver 5 O30G Ler ton, beeuso it rells sl further prieesses © 1rra e of sooet Miaod
prouets, sueh s woteh s, rin s, win ropey belds, nuts, e, LNointerostin
fuorture of this plent is the use of tw Ive clustor—ty o (Sendzinir) eol o ills an
sin le bry for the rollin, of ulter=thin strips of [reeisicn ~1loys, whieh sc¢ll Hy
to « 30,000 per ton, .

L odtUE LD Siu.lis vLeNTS COLPATIBLE

18+ Por » Jevelopin: country whore the steel industry sterts fron one oor tw nuelei,
the econeest of lorie on! smell works apertting in teaden is perticulerly uscful,

The Ior e works cencentrotos on vrolucing, ecinonde tonno es in - coaspnrretive by srn il
renge cnd feelds sucll sntellite plamts with the basie mrterinls to work int .*.
individunl sizes ond shopes requiret,  ln oexenmple from ludie wey hely to elarify
this point.  The twe nillion ton Trt~ works ot Jenshedpur hos Jdrnwn to the some
loetion o number of seconinry works - one produein ; hot=dipped tinslete, raother
wide rods, wire »nd nerchrnt products, on' o thir producin: steol tubes,  The Tatr
plent hos nlso an interest in twe non. int reted npepetiane cne Topete' withiin

150 ke rnd the other ot & distanee over 1,500 ki, The rvin works supply billets to
these twe units whieh produece - high proportion = 50 per eent or more = of
speeirlised produets, o. . coir anl eotton balin | hocps, wire =n! wire arils,

19, Stecl i8 ¢ powerful lever of wevelopment il the ewer enee of new ste.l maeled

in dispersed leentions will unfol! new possibilitics of reionnl sdvnnee. | STRR Wott , ,
VeS8 the development of the steel industry on the west cunst is ~tiribut-ble dircetly . .

to the eost ndveonta o of lonal m“nhfnctnru aordnst Bl priced Joliveries fron the
s boeunat, It s stoted that the root dinerense in stecl consumption in western
Uniteld Strtes ofteg the wor wes foeilitatoed by the operntion of warebuilt steol
plants in Utah nnd C?‘.lif("rnif‘(lu". In the USS4, the stecl intustry ori inelly
concentrnted in the Ukraine hns been sterlily movin . sut to new orens., The seeon’
metnllurieal bose in the Urnls was Llrendy well-=cateblishe! Ly the time of the
Seeond Vorld Jer, Since the war, wnits in Urals heve been further tevel sed -pt
How provice 35 per cont of the totel USSH production compre! with 21 per cent
Bamclictely aftor {ie war. The shrre of Wkrndine hns corres, nlin ly weeline' from
A te 0 Cer cont in the some .wriul( 1). & thir! metellur icol bise is e wikile, Hp
N Sibesin ond Lrcoarntions for o fourth and fifth bese @ re under wey Jurin, the

CHTrent Soviet soven yerye len,
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20, Indi at-rtin 0 -n oonditicus PO Poe off stecl tovelonont s Sheeely seon
the nee! for « raphiend g ersal oo the infusiry, tee First twe Jlonts werco
loerte! within 150 ki of ooehi other, v the theee e lants lurlt an th Fittios,
only one im an the samc  cneral loertion ns the oller plonts, Lut e otheor twe
represent r shift of the inlusiry westwer's fror the reo don where Intiits eokin
eorl depomits nre concentrate’,  Further plens ore now Lein s drown up for novin
the intustry inte new ~rors, inclulin; c.nstal loenticns such 8 Gor on the wog

e rat ~nd Vishekepntnow on the enst corst whieh will prrmit the use of baporte !
fucls shoull this Le necess .ry to stroteh out domestiec supp.lices,

2. The point to note is thet there is no (er should not be in n well ortepe’
sthewe of thin s, confliet boetween lor ¢ 'n! sl units, In countrics or nrens
with lnrre onouch merkets both uny be neeled, The Jistonee from the large

inte reted works is not the only lecisive fretor in the loention of sunller plants,
in the U.5, = #t Birmin henyy wl-bane « there is, for instrnee, the Prirficl! works
with r ecpnedty f - ver 2 nillion t.ns por conun but elac working clongside in the
stie 6ity is the Connors steolworks with -~ e preity of about 100,000 tons per aniliig
protuein hoops, siri, n' conercte reinforein; Lers,  Lprrt frow this remnrkable
eRanple of eoweRistene. in tuc s, ) ertion, it uty be pointel out thet the 1.8 .,
has toiny over 1O units r llin 1.ss thon 106,000 tins per nonun, In the USSH 8
st eent of L1 rolle! products Lut 20 ver e.nt of merchont scetions eome frow
Boieinte Prte’ oporetioas with ¢ erpreity uf 150,000 to 200,U00 tuns cach, They
usurlly roll s, ce17l soetiona f.op r ‘riculturcl an' eninecring, industrics, produee
morehcat bore n ro's, Rt omerve {0 eet the lelien’s in regions whieh nre not
suitelle for 1e@bin. inty rrt. '« .rks,

22, The effort to cat-
She problec f ooticw lent sae., [ s aRiiatic thrt there is ceonomy in lorge
epurrtione whore fovour Lle Pow Lotoricle and mnrketa oxist.  But at the soue time,

there nPe ony situntions in Loth developdng, an? develope! countries where the 1ok

lish ¢ 1 ¢~1 nueleus of steel produetion imumedintoly raises

8 remvurees ur the nee'! for spceirlisrtion or the faetor of transport costs, nay
require « iB'ee' et , W |, Jhaas o0 sl ntooweat sedl., ith initial

sapreiido o of Letwern Tu,ull ¢ ANy U tons per year, The initioal operations mny

e Lt T kate Frie’ r nonsiRte rrt “» Pestricty! ot the cutsct to ironmcking, or

nly steelmakin, st ortin with serepy or rollin: basel on jurchrse? bLillets cte.




il SYalP, 1963/
ooadenl Paser 12
U

S This is [ ossibl. t. ey beerus. teeln 1 Y s oXanan bt boriz ne fop Loth
It an? lor e serle units, thus ;okin g, SUsBUC t o et n tie By, Wil

Py lents Loth vislle un'or Cifferent e nliti ns, Juria the lest tive yenrs
«rn techncl: 5y brs ©or. thin culle o the erLieity ot verious ot blur 3o )

HITR I R « 8in le bleat furnne: eFolucin - Cllion tons T Yoy, © sik L

vorking WD oeonvertor vToluein, 2 uillin vt na  © in 8, cul o univeoesal sloLbiin

111 with o thru hput i 5 Lillion tous ~pe t Y € o reat iy gy t-chnienlly
sable, But ot the souc tio, rs o ern teehnil ¥ is on o urly inerirsan

the througzhput f Jroluetion units, it is oy lvin LT [ recesscs whdeh re viab),

“vin when seale! ' wvn t o LTRSS ¥ WSS S1TES | at, . ut,

e L8 new stecl eapaeity hes r Lon cstnti n cerio?, it s BeecasnPy thot
Annin s for stoel shoul be un.crtiken noc 1.on wt, g lv‘su{u) T.is firss

.
“His for e fircenst of ruture stecl roquirenonts, s tho's teme ! g
Ntropolation f vt tren's -ope net neeman ful ir on ven.Gy wicre r owth is bLein
reccterate by nnointonsive elenne ' off rt, P relinble ostinntes enn Le
tGoaned, ns o e hog “ttenpte v Ly the 'eneus. ! "vif reh which works .t
sent by npplyin e b pr Jecte ! tar cvs in stood ¢ nsunineg scet ra “wll=estnblishe!
i of stecl require! or unit o r wnufaetur.e r e. ustmtimUH'

20 L osimilnr 'onleus.! cXereise eon hoely in Lecokin whothe nore -t lemnn!

ht verious steel erte Corivs, It will ' scen tirt in the enrly stues of
oot e levelupment, stecl conswiption hea o gir. g ihvestaent Lics, ia

vl oping ecuntries like Inlin an? Turkcy R7~9gQ o eont of steel - oo inte

Hive s tuent, of which nmore then hnlf vs int PP ry o natrueti n includin,: niain;

noor o Llways,

b

<te lannine: for gteel requirea o e rrect chojeo ¢ techn .l y ¢ Tres.onling t.

ttern f sgtecd requircients »nd oaveili bl pow urterinls rescurecs, Since

b an e untrics g chirtetorise’ by » 35 ptao vob enpitel dn rolatiog ¢ their
noeffort way beone e ot p 'uee the enpitnl utyut retic Ly vtin Lore

CoIMLensIve jrolueti onoroecsscs but this is n t ¢ !, inter,rete! ng o viea fur

' oteehn 1oy, The Limitation o finnpe. s fton less 'Ceisiy, thnn the
urtion s s untry t  fin' the require ' ros urees on° telte the Lost use of

e erlitis, he co,it-1 ‘utley n st} Cuypreity nmny le 1tinately Le

b s aavestoont whiel fbee n oy tokes v Ioy sup f un'~ti ns f r
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further inlustriclisntion, In ju'iin the velue 7 investoent, the snnc
eunsiderntiong wijl » ~-lv ns in the ease of sery transporiction or other infroe

strueture lovol Lomelis,

Lronondds

7. Jioron o f new Arecesses en' iuuroveonents to exXistin  ones are now o tilnble,
«8 Bute’ corlier, Leny levelodng countries ore pror in e Nin; coal Lut rieh in
uther fucls such s uil apd noturesl s, T .is is the nein recs.ons for interest in
‘irect reduction .rocesses which net require e kin . ecorl., Sueh 'ireet reluction
#TECessen noronlly prouee powcor or s.cnre iron for use o8 weinllic char_¢ to
Linst furnnces, cupeles, pen=hecrth or eleetric furnnecs. These processes utilise
©oreceiion vessol (dojelete y wanine epnd ~clares process), o oshoft furncece, (liber,
process), rotory kilns (aru,,-ienn, S-L, =N, an' Orecrd oreocesscs), and fluidised
Lels (Sssoenittlc, si=ircn, NUeiron an? Stellin Jreeesses), L nunber of such
g¢Tocesses Lis Loen teechniccliy successful but “nly very few- ore in commereicl
vporntion o8, Tor «Xfiple, Wyl et Lentorrey aa® Tiberin Sweicn. The new $0U tun
ST dny unit of the iyl Frocess was investi rte! in cunnection wi i n propose’ steel
«ent in Vikiston where notural 08 18 now aveilable,  The widler aloptiun of lireet
reluetion pr.ccsses hes to Oote been restrictes’ bechuse fow heve been prove! in
eontinucus cotnercial cperntion outsile of the s,ecinl ecombinntion of eircunstonces
in wvhich they were first set Uose  The blast furncec remrins the nost efficicnt moss
prolueer of iron, with lirect lebour costs reluce! ver the vest hun'red years from
55 per cent tu <=6 Qer eent per ton of irun(l‘;). It jre=hects, reduces, nelts nn?
seprreotes iron frow enjue in one coLposite operation, It is to Le noted thet blost
furncces ore speretin . ot the Fun'ilora »leat in the seme luention os the HyL units
ot konterrey in acxico, T.ia is not to su; est thet » vieble Circet relucticn
process will nct emer..c in course: of tine, nor inleel thet ireet reluction nny not
be the ri ht s<lution t . “iopt in cortein eircwastonces.

28, une lirectiun in which consicerchle work hos Leen lone svereone raw ucterin]
hendicnps is tu use o sticltin, unit with reduce! strek hei Aty o8 et Celbe in

kErst Germany, Lie ¢ in Bel iun, nn’ the Netioned metollur “icel L soratory at

J ushelpur in Inlic. L series of tosi—s(ls) fiove been run ot the 1.3 w hearth in
furncee rt Juashedpur usin; lcwetemperature errbonise. cvke, li nite coke an! uther
inferior fuels. Self-fluxin; cre-ccol briquettes =s well ng luryy burden roterinls

hove Leen triel over o three yerr seriovls  These ermpri,ns have shown that the
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direet eher in . cf uneie! conl or ore=ccl] Lrigucttes prosents consi'er~blc
coerantionnl Sifficultics, rn’ thet s | QIR N Rt tepernture enrbonisction js
esscntinl, It is eeessory clse te utilise ~11 Ve rlurts fully - hih e~lorific
08 tnd 8ln- fron tae furneee N Lyegratucts fronl g COLLNAATCD rocess - to
conpenscte for the sorcwh: nl her cohe Cunsw..ti n rp’ i, rove the rvepnll cecnomies.,
It hrs been estoblishe, however, tini it is eS80l o shtein s Itin, entiticna
which permit the sro’ueticn « £ hi hesiliecn cdodrin for use in f.uniries,

29. . siinifie~nt ceveloprent for Sudlleseslc ircmuckin s the use of nilitional
feeilities nheat g 7 cleetric smeltin fuen: Cooetrtin iy 4t pe ieo the ehar ¢

taoteriels.  This helpe 4. po UCC JOVCT eonSWEpti m o er o iran, & fretor of

considercil. ibpertonce to Jdevel BAN BtIORS 1o most of wo'en gower Tequircients
ore risin: very fest ig lee?, This thernnl ot cheuieal JTe—irentuent ecn be lone
in shofts, where the cehor e is hente! ceuntor currently by nSConin. oses from the
eleetrie furnnee, L hi her Ceores of Jle=reluction is ltoipe by pcssin: the iron
ore tujether with soro reluctent in o rotery kiln, 1 1lowe! bv © h 't tronsfer « t the
kiln protuet inte the furnree, wove than anlf the CXy enoin the ore cen be refioved
by such neans, vhiell rel'uecs the pewer conswagstion ‘restic lly, an permits -~
Corresponlin; inercrse jp iren or.oluetion,

30. The effort in his direetion is represente! Ly sueh exerples rs ree-reluction
kilns being instrlle 2t Skepje in fugealavin, vhijle “he of the nine 13 V. furnrces

in Veneguels i bein Slupted £or | reere'uction Ny tae Strete 1e<l"'y technique., The

lio=l=inne plant in i rwey is olc stin, Pre=reduction in the canrin chutes of its
stielting furneces, This plant, whieh is rlrea’y JTouein | 360,00 tong per yeor
Tfron feur 33 .00 furnnces, is now instollin tw. Sy «Vi units sn- jg p w eXpecte? to
produce 750,000 tons Jet yeor o f diron.,  These VOErrting will be £ol)owe ! with
interest |y ‘evelopin: countrics ns they hol' cut th. vTnise of sucecssfyl ironmekin:
uxin; infericr re lueti~nt,

3. 1In this ¢crunecticon, rocent tosts run for ostatlishin o the Vocsibility ~f o
stec! slapt in 3 uth Inlic in the Aeyveli=Snlon nre- ey Le o f int. rist, in
cleetrie furnree with yTeereluetion wes usel fop Stw-lting luen} ueterials - pellets
froos bendficinte Soler va netite toocther with corbonise . 1i nit, fron Nevveli,

Pover Cldption rvern ooy p 90 X por ton f iron, vhicl is only 35 tc a4 per
cent oof consul tip g e aventi nel cleetrie stclting. with.oy+ .Toew=reluction, 4 helf-

1+

b Lodn orojeete ! in tlis rrec, which mey e base on

Lt liron oo w1 ] Dot

K4
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cleetric smeltin  with Jree=re’uction, L) convertors on’ continucus ctstin .  Cokin

ceol reserves in In'i- rre e onfine’ t .~ sonll ~vos in the erstern aort oof th

country lut irn re¢ ‘o sits cro wil (ly ‘'isgcrsed, fuere 1s, therefore, »

stron. c~se fur is,orsin. stocl e, nedty outsi'c of the [ resent steol belt (in

which rll c¢xistin int. prrte’ cl'nts ~re leoecte!) by use of teehniques which

¢clicinete r ro 'ue. roelinnes “n cKin ecnls L sinilar cabinntion of circumstanecs

~ls= cbtnins in Lotin .oorie- where coking eonl rescurccs ~re searcc in every

country exee .t Colunhi-,

3. Jn ther 'evel onent of viorticulrr intercst t Gor ent eountries is

% buideretion beeruse this enn substontinlly ro uce investoont in ircnookin: on!

2% the s~ue tine conserve asrre. cckin, ccol roscrves. o lomeretion is in any

¢rse r ore-requisite £or scvertl Yireet reduction sruccsses beenusec they nust have

o hizh .rede, ¢asily rolueible a~terinl, In the bLlest furnce:, the use of

rLalanerntes (sinter, cellets or brigquettes) enn lower the cike=rrte by 30-40 or

eent and inerorse Jre’uetivity by 5C ser eent ond Lore, with » 81 nifieant ro'uction

in er.itol eosts per canunl ton Lo cutput. L ostudy of ironmekin un'or Intirn

eomlitiaus(lﬁ} inliert g thet e pitnl cost . f nll freilities (such rs e .n) Lindin’,

weshin ' ont cerbonisin,, cre uinin , sinter ylont an! Llrst furnnce) is ~beut 20

ger eent lower with full sinter bur'en s cuupnred to aperttions without sinter,

The slvantace in procuction o sts werks out 4o chout U.S, 2 1.50 per ton of iron,
cvegrel flvn g8

33, Thus, there ~re severrl ~vantn es of snnollesenle ircnunkin , sor f whiel

caanot be rendily quantific! but ~ro nevertheless very ronl, First, it ..~y use

rew materinle - inferior 1i nite e: ke Cr sorllesize' ¢ ke - which ore n-t sultrble

for the larie blest furnneco. It shcul’ rlso re’uce strein thrown o the trrnsport

systen by the uovenment rf L1, dron or steel fron istent inte r~to ! ;lnnte,

Sceondly, tho snnll furnrecs will pro‘uce foun'ry ir n of closely ecntr 11¢ ~nnlysis,

thus lenvin 1lrr ¢ Llrst Purnrecs 2t the ante rote ! st [ lants 1 T luee Linsie

iren for ccaversicn t. stecl, Tdrly, it moy be pessible t Luil’ swedl furnaces,
doin, cwny perinns withi s me of the echrnisction dne.rp rrte ' in lrr « furnrecs,

by le;enlin - very lar ely «n in‘i_cnous fobriesti-n. This is -n rr uwent bein,
surrently nlvence' in I1'in, rno it is clirs U tht th. ir, rt e ntent enn Lo

reluee! to ~s little -3 1C t 15 T eent o f the t -1 investoent, Finclly, the

installstiin of sucll ironirking plents will heve o crtnlytic effeet n in‘ustriel
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tevelowoat in the surrounlin, eree Ly cnccurn . in, the instelletion of iron
foundries ~n) nochine buillin units. The slnnts will  encrate o frmilinrity with
lrtern teehnelo y whieli will Lo of valuc in vronlenin; the ialustricl base,
Steell Wnigin .
}ee Srell serle steelrickin: 'oos not present the srwe problons ns iromackin . Tae
new besic oXy en urucosses os well s th. eleetric rre farnrce con Le relily odopte!
ts protuee cny lesire! stecl t Wi, e, aac LD prceess e .mbines the cuvonto cos of o
pneunctic orocess, suea s 1w investuwent c.st ~n- regsi’ retfining, rete, with sone of
the flexibility £ tuc Ooeieiienril An neecLiin o wite ren e of nnterinls, win D
802, with one operttin Coiaverter, siy. +I 15 t.ns erineity Ly Ly consilere! w5 e
minima ccenonie unit whiel will cAve o oprouetion O F about 15C,0¢0 tons jer ycor,
Lt this level of capneity the i'ee of = reulacesble ¢.averter with one blowin,
station is nttrective ~s it will reetly reluce the investnent cost, In ony ccase,
investrient on - W converter inst llotion will le substonticlly lower than on
cquivelent . sen=hearth erpreitys Whe quality of stecl groduced in the LD
cunverter is couprrable vith Toehehiearth onl in s .me resigects (e.;. low nitrcjen
content) bLetters In noay vlonts such ns D.nrwitz (Lustric), BochumeVerein nnd
¥ ditten (Lest Gerunny), ond Colorn ' Fuel & Iren (U.S.a4), = rance of hih earbon ecnd
alley steels ore now bein, .rc ‘uwee! in LD converters. Developin; ccuntries rre
eacrelly poor in sernp with little in'ustrinl an? cbscluscont scrop returning to
the steel mills,  This is - hendier: whieh the LD converter is wvell suited to
CVeTCOLIC . <t hi_her levels - f scrop nvnilenbility, the combination of besie het
blnst cuycle npd 1D ¢ nverters ¢r cleetric furncees woul! be attractive,
C_atinuous Crstin
35. 4 teehnique of rect si nificance for both lerie anl smell plonts is the
continuous cnstin. of stecl, 1his c¢nobles the investniont in equijuent, buildings,
eranes, cte. for teenin , stri,.in;, mouls sreparntivn, socking pits cn? primory
rolling to be eliminste!? by lircet pourin of liquil sicel to sle or Lillet,
C nscquently, the cepitel cutley in ¢ continu us castin, plent mey be 3C to 40 per
coot lower then for o com trnble Ulconin | mill installcoti n, There nre eccnomies
“lscin erctin e, sts Lriverily Leetuse the Yicl! from liquil steel to internedinte
LTouet is es hih oag 95 LeT ocent an’ overp, This re,resents rn it, r.vement of over
17 or cent in Vicl' when eon wrel ¢ ¢.nventi nnl ., erctions, Becnusc of these

Svinle vs, the (0 eontinuous costin . | 1 -nts, today in cperation or un’ler constructiun,
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“re exgected 1o double in number ~n’ fToluCe sume 20 Gilli on o tuns - stecl  oer

yeor Ly 19065, It is estinste! thet out of e 56 rdllion tons §onow stucl
cerpneity bLein; nd'¢: in the USSR in the Sixtics, -8 nuch s 35 willie tons will

be continucusly cast(lf). o leveloodn country like In'ic is 1 - insicllin,,

three such ~lents, n? further install~tiins ~re in Jroseet,

36. Cuntinucus castin- to cther with tac use £ n het [lanctery will pornits the
,roftluetion cof stri, »n =~ reletively su-il senl. ., Comoored to n steckel . r Seiie-
continucus stri;. uill, the ~danctary ©ill hos the elvents ¢ of hih viel! en’ low
etgitel investuent. .os it iins only one stan s 1us n planishin,, stand, it requires
less floor eren, buil'in, 8, neqy utilitices, ote., thon other vFucesses f r rollin,
stri, vn a sucll serle.

37. The Bentlcr Lot in Germeny is the first t. link continuocus costing lircetly
with n het Jlenetery nill ¢ vreduce stri, of 45¢ m wvilth.  Jasther sueh
installotion is L-ing u_ nt the Treey 1ot of Atles Steels vhere stoinloss stocl
slebs 1,350 tm wi'c en? 125 txi thiek from ~ continuous cxstin - machine will Le rolle!
‘n o clonetery mill int. stri; or _l-te, Tae wilest rill in vyerttion talny is

the 1,150 rui unit at Nerbottens in Swelon witi = cooneity of 70 tons/hour, ihe hot
stri, froum such instrllrtions ccul? be further eol rolle’ op o cluster mill t-
crovide n very sctisfeetory conbinttion £or o sunll stecl plont,

38, Technolc y hns srerily exten'ci the h rizons for the smnll steel nill, mckin: it
+O88ible tolny to envisr.ce n lant with cn initirl enpneity .f 160,000 t. 200,000
tons but ec cble of PTotueing a varicty of yrouets of hih qunlity et ecm etitive
costs, Fijure 2 inlic~tos the combinaticn of _rocesses which  resents

etiractive ,ussibilitiens for the sacll steel |lsnt of the futurc. € nveyer belts
voul! eharge smnll blnat furnnees with r twiecom, onont burlcn - self=-fluxin :
n::lomernte and coke, Iron weuld be top el Jireet ints the aixer of the LD
steelmelt shop, thus evoiding cumbersouwe wovements by rnil trock systems.  Steel
from the WD converter woul?! be teewe' int. - continucus cestin; machine loente! in
the ;it, uniler the nnrmai teenin. ercnc, ~s the use of eurve! conenst moul.! w.ul?
not require a highebry, The bloun or slab woul! then nove lircet throu h » wnsh
furnece to n slanctary hot stri,; nill or ~ seeticn nill, “his arrenenent of :
yrocesses woul”® result in » ecueet laycut and free the steclvorks frun re, ente!

hendlin, of smrll tonna,es of L't wetorinls, i:8uy the .rucesscs coul be

~rutometel in future, if require', resultin in o viry nelern an? efficient steelworks,
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e wonev o steet Irna ia o< Covel Jinc eovntiry een o stapry cith - relotively lamitel
Fohc ol reluets, suel ox 11 bt nerchant scetions on sheots, Toe 'ecision whether
Lode ug eratel G ler e e tedty vollin §oeilitics, nueh of #hiel oY roeltin
initin)ly unutilis. ', wiil Tepenl wpan eedting s whoeoo the boleneo of n vante o lics,
The ler er the ca, neity, e liover will | 1. cerating eusts an. the invesiaent
require! Ler ton of rnnucl cutiute (his niny fovour iastalling, o hijher cnpneity
feeility turn fum Mirtely require’ in frens wiere inercients in lercn ! noy be
cXpeetel o oriii full utilisrtion within © e rseachile tlie, Genero 1ly s eeking,
the .rovasion of ry ipn=buiid CXorRsion potentasl will «nvariably be nceusscry in

the levelo in countries bocouse of he o 17 inerenses eX cctel in steel

consun,.ti o n, Tae 'eedsion oon Low aueh eXoension to [ revile for in the lesiik
coyneity of rimary p 1tin., wills, will o1 ¢ urse, veory frow lent te leont
decenling on denen) | Cuspeeis.  lustoriecl ox, vricnce Lvints to the faet thot some
sur,lus f steel er_ceity is nec e fer ex, nnin stecl=conswain, in ‘usiries. In
the Unites Sintes, stecl 'emnnt Jrew pare iher oex cht €1 wrin; the tws teentes
from 1896 to 1316 when steol Jbnts were rerely .vratin ot wore then 70 el cent
of cn“zacity(la). “iix free! the investment in stecl-consunin, in‘ustries frem the
risks of un'c, cn'sll¢ insuificient su, ,lies frnm withir. the country,

P loycut

4Cs  Rejarlloss o the initinl size or extent .f inte reticn ot new steelworks, its
layout cen be lanne! for lor ‘e future ex, nnai y "0t £or inte rention both backwards
and forwsr's.  Tais .rovision in esimn o 8 ree a'.s ne ligibly ¢ the initinl
investaent but will invarinbly ey hands. e livilen’s in the future. xo.re then
enythin  c¢lse, such vlonning requires foith in the country’'s future ;rowth, nnd
conviction thnt the strenjthenin; of tae steel bnse is ~n cssenticl part of the
strate v of v wth, The atycuts ovilve! for the steel nuclei t dey must retain
their flexibility ~no i ie for cnescticns v e Lo, The Tnte Steclwerks is o

o examp e LF p Jdent instelle in e 0y velo in country cver S0 Years ;o with an
intticl co oacity . f ~hout Lo, 0CC tons, but whieh tuley hes o eepacity of 2 villion

tins ~n' is now t eXewrD o~in 40 3 wmillion tons., Fijur: 3 shuws the initial

feeilitios ro thoy existe - in 1912, ~nd th subscquent ex,.ensions from 1920 to 1940,

o fron 19,0 nwer's,

$©
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41, Tiis c.nee,t of wekin, .rovisiin fop future recls wes  iven rull censicerntion
in plennin: tae leyout ond scleetin, | rocesses for the Chicicte Irnt in boru re
fer beck rs 1952(19), with whieh the zuther wes mss.ed~tod, Frure - shows the
lrycut of the vlent, which starte Jroduction in 1958 vith sn “utput - only
57,0lV t.ns usin, two 13,200 kV.. cleetric (Tyslan =hole) sooltin furn-ces for
irunmnking, twe 4.5 1 eleetric rre rurncees operatin; on n hih hot setel eher o
(60 por cent) for steelmaking,, n 2egtrone breekdown 1:i11, or end sheot wrlls, ote,
The vriginel Inyout wes lesi, ne: with yrovision of s .nce for clootin other
sTueesses an! for substrntis] future ¢xcnsion, The clont is oow e u, t.
300,00¢ ions ecoereity, Ly instrlling o Seuetre hecrih blrst furncee, two 25-ton i
converiers, o cuntinacus cesting unchine for billets, en! .. stockol nill,

42. L-tin imerien vrovides mny other exanples of | lonts which “oan with sunli
capreities, but which cre now on the way to nodium cne ler o senle o erntions. For
instence, the ducehi, ~te ;lent in Caile startcl in 1951 with 180,000 t. ns ce;reity
onc hes trebled its cut,.ut in 10 yeors. L mexico, the iltus Hornos clrnt hes
exyandel more then fourefol! in 15 yenrs t. n eopneity of uver 0L ,CCO tens,

43. PFijure 5 shows the leyout of the new clliy an? s, ecirl stecls slant at
Dur;apur, 200 km north of Crleuitn, whica is the tirst wetrllurgiernl focility of
this size to heve been fully lesi_ne! an’ enjineerel in Inlia, fhis olant, for
which mnjor equipment is bein,: sup lied by a J. cnese C-nsortium, will stort with
& eapacity of 100,000 in ot tons cf steinless, cunstructionnl ond tool stecls, but
provision hes boen mede in the lryout for ex.nnsion to over 500,000 tons _eor yenr.
althoush o high 1lift blooming mill cnl hent shect mills nre bein; initially
instelled, continuous costing onl stri_ rollin; cre visunliso! ig the next stoge
of develoyment. In cddition, ~s is custunnry in such mills 1l over the world,
considernble dversification of cctivities is envisrn o inelulin; o hecvy ninchine
shop, elloy steel founiry, eleetrode she., ote,

Desin

44. The determination of steel Jlent size cn? the choicc of technulogy for n

1 for Developin.. Countrics

develoypin,: country e_.ends sriuerily on aveiloble row moterinl resuurces, nrrket
rrosgects, the ceooitnl cutley require? and the sTofitability exycetes. It must als.,
teke into ccasiderution other fectors which aerdly -crisc in on inlustrinlisc
country, It should be the rin to noke woxicun use of inligenous equipment buildin

copeecity, which would itself be srectly benefite! by such nn im.etus. Tie nlent
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~at cquisment shoul e - uttoly oo ovacerc U op Irerl e n'iti ns., tven elim-tic
coniiticns hove to b, Sllowe ' f e Soeruse of their im. rt-nt . fleet n the
clectricnl systom ‘vsi on,

“%. Tue new steel eateririsc will aeve 4 v ote eomsierable rttentin i
(Xpense to infroestructure ttems such rs trons ort, Lousin , vrter en? vower
resourcoes, sircther mojor trst will b RN cser levelloment fy ereate suitellec
er'ros of Sugervisery, - oratin op mrintennne. lricur,  Lg e 1~te starter the
new .lant will AVl however, tio Copcrtunity of utilisin; the n.st elvanee]
technol. .y nna exXgoerienc., Dulee?, n Tevel.o in country . r wides o unique
vooortunity . comere the orf o menee f  Tocesses nn' proetiecs of voricus
countrics, In Indir, fop instoneo, Gerunny, Brit~in, USSR nn’ Jogen cre
sinultancously enrel on new steol +Tojects, enablin: her to cbasork n voriety of

internotionel eXperience in r short time,

CUNCLUSIOSS
m
+0. Correet Ioertion of suril units is . f Lrent img ortonee in ensurin,; thoeir

vinbility, L.oe~ti.n steelmnkin: freilities hns nct Leen lefi solely to the
deeision of cntrepfoncurs oven in hi hly ‘evele, o ceonoinios, In 1936, \hc sitin:;
of new Jlents oy Wajer X ~nsi-n in Britrip beerme subjeet to the foorovel of the
country's Ircn en' Stocl Felrrntion 28 = morsyro “f v luntery self restroint, which
Htve way nfter the wer t. strtutory eontrol by G V¢rnmont(20)' The neod for such
control is now wiﬂuly'rccugtn%, ~al Foverments P ogost developing, countries hove
Feserve! to thomselves the Lower te lircet steel apt ~ther kuy indastri.s t.
enrticulnr loesticns, I fret, lonpes ceusrnohie listribution of in‘ustry is n
neturnl ecrollary of neticnel ecunonic vlonnin tict noest ‘evelogin countrics ere
mluptin g,

7. The fretors whiel shoul’ - wern the lieation leeisisn enn recdily be icentificl,
oW meteris] rasenbly coats ~n' . co8t of trons ortetion to merkets are the
cbvicus ‘nes fop cony inlustrisl unit, In the cose f spall stcel plants however,
the vinlility will “ften 'cion' pn cnrvin . sut ~ norket vhieh lnr e slants, existin
P T sose ! witain the sepe ciuntry or ¢ twi.n teriff #z:hey, r~re ili-fitte' tu sorve,
Tils i lias cither s ceivlis~tion in «T'uetion  poip sec riyhienl se mont of the
erket an the veptor reccies £ the «pon serve! Ly lorce vlonts,

e b the 1rp op intern- i1 ned s herey, the e 1 ~rison <f the costs of smr]} senlc
heestie e oluetin Vis—r=vis clies.p M .rts is not necesstrily nennin ful, The

B Y T untry unst Lo e nlitione! LY lor er consilerntions sueh rs
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the eveilability of fereion eXehen ¢ oor the c.untry's strotejo neels, In nny
ccse, iumgort _rices .- nt nlvrys refleet truc custs, Iii periors of shorte o,
impurt .rieccs ten' to sheot ug s jn the immelicte VOStewcr Yerrs,when the wepl!

a8 o whole wes short .p stecl, In Jeriods f ~m, le Su, . lies, when o Iar e
propurtion of the copreity of well Jeveloyel steel inlustrics is un-lerutilise?,
imports ten' t. be mele at wnr, innl iTices or nt tines even Lelew works costs,

But levelcyin, evuntrics ore not usunlly in o rusition to rofit froo these low
vrices since thoejr CWh eXpoert cornins nre sharply reduced in pericds when recession
ren.ers steel et teity idle in the inlustrially ~dvanee! nations, Cost eompnrisons
ore not Docesscrily venlil, therefore, when “ne juljes in terms of prices quoted for
eX orts nt any jorticulnr time,

49, Thile forei . n exchan, e shorte e rovides n impetus to loer) nenufeeture, the
foet rennins that the initicl investment on demestic steel copneity will have a
large import content - rencin, from 0 ser cent in the cose £ g ¢lent shortly

to be built in Inlia . 70 ser eent or nore elsewhore,  Even rojular operrtions ey
cell for econtinuel forei n exchen e ex,entiture t. service borroved erpitel, ond
oty for importe! Sup.lics anl perscnnel, For exemole, the yropcrtion of foreiym
exchange in totn] srocuction evsts wrs estimatel rt 49 ~er cent to 57 Ler cent for
seven loections stuljo! by the Ec nomic Cormission fop lrtvin lmerice scme yeors
agu(ZI). Yet a seving of this sroep in the recurrin,; foreign exehan:e costs noy
be significant enouzh tu werrnnt mrkin n be_innin; with steel proluetion,

50. Very often sncl) plonts wil) enjcy & fovioure! ¢lace, cither becouse of teriff
protection given t, o new industry .r heerus vlonning; has siven o unit nn os8uret
shrre within the larse notionnl morket, The liseipline of competition will in
such circumstonces be missin; ~n! . sitive efforts wilt, therefirc, hove to be unde
tv promcte efficioncy t. anllow subsequent cxposure to frec comyetition, Competition
is not relevant t. ecyitrlist countries nloney  therc is increesin, ephnsis uuon
inter~,lant cupotiticn clso ip vlenne! economies,

51. The quest for efficicney requires the correct choice of technolugy relnted t
the scrle of er-duetion, It nlse Gepends upon olupting o Lrcluet vottern which
best onables the LAent to nrke itself vitble, In the 1.n er torn, ¢fficicney will
be soverne! by the cbility of o slant to expend eccnoienlly in step with lcurn! ~
& considerntion recallin; the importence of retional leaycut referred t. nbove,

Lrnbour iw chenp in developin,; countries, but this must not he ellcwe ¢ result in
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vverstetfing t, compensnte for 1 ck of skill, The developrent f the fouiat

skills is o mane,crinrl responsibility which uust not be shirke ' just Leeruse it

uey be immedintely simpler to tnke -n more workers, .5 stenisria f livin

risc, lebour costs will ;. up in stcp whiech will hervily penclise “n vorstofl

plent.  The puint to note is thet the burien § surplus leb ur tenls ¢ boee i

permonent o8 bal workin  habits once reguire! set o trelition extroncly 'dfficult

t. dislodge not only within the .ne plant, but in the steel inlustry ~a - whole

becnuse of the tenlency to press for the neceptonce of the srue 1ot uP BoFss ovin

in the ense of ncwer plrnts,

52, In eunclusiun, it is necessnry t. define clerrly the respective rodes of s il

and lerge units lest vestel intercsts of one should hold beek the other, It is

nlso necessary to have r eleer iden of the uptimum ecomovmie sise sc thet n '
permanent burden of hih costs is not foistedl on the country., Even whem imitind ‘
demand fnlls Lelow the level of nn optimuwiesizel unit, plennin, at both $he

techniecl nnl eccnomic levels should sllow for exprnsion to meet the coumtry's

lung=term objectives,
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