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B.R. 'iM
Senier Interregional Adviser
UKIDO :

™ role of an irom and steel industry in develoving regions ard countries
in preseting economio growth in general and in catalysing the growth of irom and
steel dependent light, medium and heavy engineering and consumer industries, has ~
been referred to in this paper. The theme that establishment of an integrated
iron and steel industry anywhere and more so in a developing country, requires
specific parameters and prerequisites to be met, has been elaborated whilet the
necessity of regional self-sufficiency in iron and steel end-productnr related to
diversification of the steel industry, om nom~integrated basis has equally been
brought out. Gemeral statistical background data have been furnished on the
sudbject.

References have been made to the rele of raw-materials' processing imocluding
agglomeration, pelletising etc. of irom ores ia genersl and their status im

* This is & summary of a paper ioouwed under the same title as ID/WG.14/62.
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developing countries in particular. Iron ores processing for home industry
or export can be valuable foreign exchange saver and earner for developing
countries and their establishment should be encouraged. Reference has been
made to the cost bf these operations vis-a-vis technological processee in-

volved.

The important role of United Nations Industrial Devolopment Organisation
&8 an instrument for promoting the growth of iron and steel industry covering
technical feasibility, pre-investment studies, economic appraisals and over-
all evaluations, has teen discussed in this paper. Collaboration between
UNIDO, Regional Commissions and related United Nations bodies, has been
stressed for undertaking the above studies, as also for pursuing regional
assessment of raw-materials' resources, market potentialities and optimum
techno-economi: integration required. The lsverage effects of these projecte
levered through UNIDO assistance to developed countries, can €0 a long way in
eettling the thorny questions whether or not, a developing country or region
should set up an integrated iron and steel industry or a net work of its con-
stituent production facilities on reverse non-integration basis such as, the
merchant and light eection mill, cold mills for flat production etc. based on
imported semis. Each case, however is important enough to be ad judged on ite

own techno-economic merits.

In some quarters, a view is tenaciously held and persistently advocated
that the developing countries could import all their iron and steel market
needs from advanced countries instead of endeavouring to bs self-eufficient
therein. The fallability of such a reasoning has been touched upon even apart
from any emotional approach tc the question of setting up of an iron and steel
Plant in develop.ng regions. The savings in foreign exchange resulting upon
the home production of indigenous steel on integrated or non-integrated con-
stituent basie, cannot be overlooked whilst the indigenous stesl production
costs ehould indeed lead to rational decisions. The procees of such reasoning
and of eteel industry’s growth in developing regions are of relatively recent
origin by the chain reaction growth is very much in evidence today both in
developing countries and those highly advanced. UNIDO's pivotal role im
bringing the two together is important and has been fruitful since its recent
formation whilet much more is hopefully projected in the years ahead.
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Introduction:

In the newly emergine naticns we iovelepiny cowntries, the siitua of ine
dvitrialigation in meioured sonpar o1l core By the magnitude of heavy inductrdte
prewth rather than hy the Advpera’ ot aedzon and light engineering industries e’ 9.
caloring to the needs of consuncr iniwstriess Tn t.° levelopment o vngircor i,
heavy dinlustriea, the vosition ol ivon ard ctoel Lnluowy la indeed wiidque
since i1t messures up to the nationsl and ininutricl (vestige v ovavn o “"basie®

heavy inlusiry and proviles the csiential emin o gerersl egincerun s, siruc=

ture.l and ancillary intastrics ancludin; in come canad skip Ludllin s industry,

autoinobile cunineeriny: and a lLost of related -evelop ont nrojects.

Tuterated Iron ona Jteol Tnducdry 1 hi cbly enpital antensite = indigencus
or irported, sustained by bal-nced avplication of thc l-test "tochnical Jmows
hew' in the background of centinuous scientific unl teehnale ienl ianovations
taking vlace the world over, and muiriained by tionwanic of workers, trained
technicians and supervisors = 4echnical and manceirianl - o1l devetel to the
tao's of bualiing the basic "Saze" for enginecring Inontrisl convieres, es-
sential in eras of peace and indispens-=ble 1. imrs ol war. (cenmle porrth
of sdyeneed countries durlss the desnilss sone=Dy tas followsd th: wvove dictim
in the background of ‘‘prodvce or perishi' - 1n o fow canes
dicenous ora reservec and availahility of ropudaats raw oo dorinls A0 feed the
wichty Iron and Stoel coupleves, ~ueh w8 in the crie af Jrpan which nas bhuilt
Lor stoel industry from almecst o ocerateh sinee the rmd of dorld Cor vT te
currently over S0 million tone of crule ~teel outpnt a year, to Le the third
leatine steel protucin emmirs of tie worll lespite an alioeh totol lac. of
insigcaraen paen otepials for diver oo stecl preinctbilon t..in o ccny soenent Lon
heor, aaecnplished uoins v matorials almost «3oily imprvted fres eow triex fay

Y owrie thousnnis o ilin awaye I the case ol aivanco’ sowatr: 3 such us t.e

USUR ani the WSA, the two siot ates) profucers of the world, inr. wnous raw

Matorials reserseas hova mere or lesp balsucel tie srowth of their s tec) induntry
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surpleémentad in the cuss of the latter by imports of iron ores utc.y raising the
I ateel production curwves to over 1G0 miilion tonw a yeur mark; resulits of un-
1 Ceast ig nolcutific reseurches into irea anu steel producting technolozy and
' appli.tious of latss+t sigineering technalosicul tnnevatloos bzzked by ever ine
' creswig fiow of sapital finuncing, ressarcu sngenuity and human skil Ly have
'

coupleicd the picturs of thaip givantic scoremic crowth and wiginsy iniugtrial
deval: rmaeat, ALl couintrias have Lodav ~ealiced the importance of well-kmt hervv
iron i wteel Bavse to et the chai: roucti o1 prowth o g7o00dary @1d proces—
Bing 6iuneering industries which have 4n tandon forued tho vinews ni frage-
worr for tue cossamer iudustries, Such titeprated »conemic growth and develop=-
Mt Are the fruits that newly developinuge countries aBnire Lo grow sn Lome soils
insteas of importing them as "canneu', acd {§ished steel products and roods

ard of cearse, grow thay iuBLy 1L Ltay havs to meet tho demande of easdable
liviag standerds ot home under tne impact of iacreaus g litul oy and industriali- .
2ation within acd to survive the exterzal 1atarnational ecoiome trace and
comPetition without, whilet airias a2t favourable trado baliasces in the overall

economic growth,

The iron and sirel Lidastry aasywhere cannot be left to the vagnhries of
icternational trade BEIBOURNS dL LLMON aavaricwente that te d to rise and
fall iu tha Dackground of world'y voitieal che@s-board. This than forus the
basis ou whinh the growta of iron and viwel industiry in developing ccuntriea
has breu and pother shouid be plan-ed with the ob ectives of achiev irg speedy
telf-sufficieas;. 14 woold be Grrceand that ncetionar growth of suckh dynamically
Plained i.ductrial eccromy, dotpite Loute shor.:.ma8 of troaned paciclists and
Gapita!l fuady, boiu Ludigetoar ang foriiza, vepreverts a £rowth "on cnelg oua
i08:" and noi necessurily 01 the ciulches of wmporved mecchandise and finishad
€00dst this then furs tae perinciple of Lhe iong range ains and shost teorm
obieciivas to atiiaisg self-sustuining provtlh leadiig to Lhe economic ''{ake off"
stage. Variouw deweloping countries of the wuerld ars in difterant Bstagea of the
200 towerds speady Lutautsinligation baged o the estahlishmunt of ioma iroa
and steel iudusiry, Such enonlc and 1industeval growth his 10t boern without its
taiz of sweat aud toil a0 7ot Lhare could be latile doubt abaut tho ultaimate
coal of mlf-roificiecny i1 ipor and stnel, prowidig tho problews ¢f establishe

ment, growth a:id maiatenance of the iron and staec) industry at its prak opsrat-

TR

1ms,}g“;,_um&'i-%y-.ﬁ&;-"ﬂﬂ&b&m. < A N A N 7




it o

P

AR A

0k A

1D/Ma.14/62

$hg

{onal efficiency are squavely fasad and uot 108t eight of in the mire of vestus
interests end contreverzizl erliess discuseiona. The iron and steel anduatxy 7
meny develtping counteics prasents & vasi apoecirin daproting various highlighte
of wiidsne arbficulties and of national achisvesesta which this peper swaks o
analyne in ordor %o illiastrate the comaon probleme, “ifficviiies wel .o jestlves
that confront the growih ot Lhair iroa and sveol induslry =nd the drvalipmiunt of

ancillary ergineariag aa¢ COo6mY LnAusirLes,

Irou ang Steal T duatiy it Deviloping Sow:'riss

Whiist tie basic facturas L teviinking the farciopment of iron cna siee)
industry relate ii genseal ke toshno-gsonomic sraluation and fangilbility of the
projecis, the spariric grcunis aan critaria tur the proraciion of ateel industir.es
in differaut develup.wg cowitcies qaries cver 2 wide costoxt.  1n eeusence, for
the esiablishmers A0 1o 724 stael 1udact: @ ir develspiag ceantries and ite
contimous expansin ia advanced Douwrtirier, Lhe Followine inheceiat fuotors are
involved whitk nead Tas, SedUontMLe APRraTARL -

a) Wee sraniiation of tha csod tor an iran 276 ateol foduut:y 1n o de-
veloplag vountey - if 3% e just.fied considaring the indroenors maw watesiale!
rescurcas awl long range yasartc <0 Proai [ ton ard plael plast o ec aconomi-
zally ectablishad aid opesated, th- L.digencue reaQurces of raw nateri: le should
corvespori to at least Ju-&hH yoare resdrves and contiuous mppiies wnised the
industrizl and sconomic Aavo opment of the vwountwy ir hignly advaiced which could
warcact and support ths Steel industry hesed wholly »n imporiad caw xaveriale
auGl az «u the cave of Japan.

%) Phe study of mirkel requirements for iroa ad shoal prodicts in a de-
velopiug courtry anu how suck newxds are curraantly met witly {vis, through imports
or howo proaucticn). Survay of economics of markst neads io relation to the
fiuctuations in dewmand within the caveloping regions. Stdiss on the developnont
of nons markat in rela:ion (o possidble exportis and thail concinacus growth
potential.

¢) The ~tatus -od stanized of continuona geologicel and minsral exploration
end proving of "esoromic @minilg' reserves in respect of iheir quality and metal-

lurgical charactariotica.
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4) ‘Biudy of speciiic parametern governing the looation of a steel plant
in a developing country and comparsson of ialwd vie-A-vas coastal sites.

Cost of transpurt of puw PRIIrAlY 2o wne arte aod nndling fasilities at the
$we ends, The status of rail and road tracsport aysisme and tbeir overall per
ton-mile,

@) Choice of tacinology, alte.wative iron and sieal-making poocenzocs and
status of i~digenoun "tachiaical knou-bow availabls within a developing couutry
for tron-miking ard etscj prxtaction

t) Sigze of a- ivos and stoel pians Feasibility and soonomicg of integrated
heavy nteal irduRiry vis-A-vie smeile - slecl plants, Stugy of guvarning factors
in 2ach case to etcrw pe the Luaitial sige of the plaat inoorelation to its ex-—
pEnion posatbilrties and Li-tuiit growth pateciial ovop sancessive sational
devaoloprania nlanm.

) Supily 27 eapital Plant asd emuisnart hosh lediganias and import-
batad, A rindy of ~€isvact Mpites coet edructura of the Steal indugtry in re-
lation t9 the availaiy. ity o1 meiocAl capital fanancar and foreiga exchangs
Feuarvens sup;lamentud Yy intamaiissal bi-op meliliateral aid, loa-w and/cr
oritical anvlyvecu o1 trase faetore 11 cedatin: tao Eisw of the plant wi'l need
t0 be dona,

h) Study of virneray 200 yeu kage deals viged.vig split-up contracts based
on tho miximum usage ~f home ferviitieal Bractiun and irtegrated cperation of
the iron aid steal Planis, Guaunieaa for the plast e in-built cvapaocity for
acbieving rated praduw:tio) suerld ve i3 luded,

1) Altainment of Ortiduwa roaversian and rorpreharyive production costs
for different product-mix Poari 1y 47 m2ad the :.aternal wurzet acd ruling expoct
prices,

5

J) 3tesl plant'm nffective maintenunne and Pupnly of spares aud extres
should be sunvred pasticvularly for developing souitries whioh wou'd bave to
oriefly import them.

K} Maipower rorqarements for various uniis of the plant insluding super-
visiory aturf. Trairiang of skillag inbour, techniciane and artigans for inatmm-
aentation and oparatisan eoutre) B20ald be provided fac,

1) turvey of vwwiship, hnging and auxiliary gervices, medicasl facilities
and labour welfare ani t8, elc,
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m) The plant's main and utility services, euch as watar, gos, aslectric atc,;
saclamation of wnter, each of thess services will be intagrated with u« master plan
foc the plant's fulure expareiosn etc,

Following auxiliary factors will sezd %6 be studied for the are1 and stesl
induatry in develceping countries:

i) Regional aleel markes w.u-~veye a¢ their proracsions wiil need to be
carried out wel: in advaica.

iv)  Apart from the rre:tion of the home murket and/or foraign e:zpert trads,
how far doag the growtl, of steal andastey ratue the C NF, 4.d weounon.c wealth
of the couniry?

111) How dosp the growth of tue steel industiry roduce the impoers bill of
a davelopi g country, poons be mpirt-suhat:tation a.wl aftest iivs trade bDalances?

'w) ‘‘hne contribution of rthe =teal 1:¢18try tu jatical prograary of economic
and industrial cevelopment shouwid oe .omprehapgively atudied,

Tt wi1ll noed to ve smohauized that i such techno-acrnonic atail e the last
word would hardly have been #:.d., [hs proceas of such apprarcal of bagic issues
peovides the bzia for -dustowcloziaiicn pla i of bhe develrping country,
regloaal factors a:né -zeog of L poolitulie develoyi.y cou iy wiil darfar from
e arga 0 tie othar,  Tha ursortince asd vel i of such i ter-rerional studies

vid aneveys of bavic thiames ca: .ot be over-emphasized, 4t tho same time, the

- Pl aepiratioas foc aron aad steel production caniol be altosethar ignored,
£ not whelly accanted in terms of the developing country's resources of men,
S0ce A materiniv,

I exaainiag thece Bibjiectu, 1t 15 essential 1o study whether devaloping
countoied shonld et thoir requsremeats of iron and steei products through an
interratsd heav: s8tv9el plut set up on au intarregionul basis for th: intar-
rrpincal markets or shouid ersh regior astablish amall stecl productiioan centres
ave . AT the latier do 10t meeh the requicite teuhro-evonomis justilications,
Al iilustration of this i1ssie would e the need tor an iutagrated steel plant
for Magirab in Africa vis-d-via reiatively smaller staal production vnitse in
each of the constituent Africar courntries, A: interregional siwel 1. dustry
weald nend the jutegration of repional market requirsme:ts :nd poolirg of trade
i) enpital resources ~ it wouid, however, be = step i1 ths right dii-ection,

Bquelly important i1 {53 to detormine whether the stezl inductrice of a
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doseriisul ¢ telte Thean oritesi: ors importa:t ure inporisat for devoloping
Crnarivs, Pactiernore, Luoch e caas™ amel) plorts, Ly virtue ef chalir

drow.m o en local row nate-ials ard equgrly 8o Tecd oy tle rauon ] markods

aoudy irimise the heavy leman's on ranl, roe’ aod emua reaiion ©ovters

art whick in leveloping cowntries =ither ¢ ot wocgure v 4 e task or

ar: acately strainea in the backrround of chein roaction vhertags M caji-

tal anvestment foo rail crotens, »olling stock otu. Tie plure for an irtoe
sreted DLt Maving eere an cut et of W C,OG toarn per year shou.d inclule

11} provasions for deubling .t5 capacity; suct. & wnit plant cun inelule
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2 blast furnace for iron-naking rollowed by LD stnel-minving unit along «ith a

gacchant bar mill. An .ategraied pla:d of this typu hat been coaelracted il
81 Foulodh 11 Tunizia. The cunpirative coav of prouuction hae bae: astimated it

1275 pounds per ton for a lGG.0UU toa noan acd 1)/% pownde pei torn for 4 mriddon

tone per anum integrited plant,  ITuring the 1000 vears, Lk, 1004, }9;5,
Lualve medium siged Stesl Flaots have veca cxported from the Uk- 1:030 cost
betwes: (.. miliion to two millios Wb Y te Toraa, 3pein, Bulgadoia “olowl.an,

Shana, Yupoelevia, veteraela, Mrkoy -l caudi arabia o the totni vaiue of themd

oxports was ovor 5 wiilio poucde,

Scwe devaloniag countirlas, despite an ex~aadiiviy puor 1-.tesral margot

desnd, aspire foi n. anresmaiid stent ~lant of nothins iess tha, o miilion tons

aunual cipatity; the -umtiiicasion foo the latier as Supriaesaare ceeatly ofteed
by the kigh suveel production ool Timres oo tne onbilits to connete i the
intarnatioral o pori markets therelw 3. wha onecnce of &1 1%ernal home warkati,

1t woild Be of 1ot eact for them 1o a0%e Lot 1 tha UOA, thw tollowing

Stee: Finuts hav . les: Laas PO it net Tonn aamal capacity acd this 18 the

optimum aiza of « stee- Il b warenh cucs 4l ool ne ~ustified on techio-

aconomie gronnds for ma:y of ‘he ddvelopiny sountilus .
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Surpe-t ¥ocid fronds 1: Teon and 3teel

Fx‘odur:t*on 2" ‘Prads

T™he world vide stee) purdacticn during 1960 toia)led approxisately
518,000,000 tene Tepresenting an incresme of atout 17,00.000 ton: yve. the

1965 figure, Leading producers over i, Riilic.a net tone are we fllowste

TARLE &
te] (tons) A963
N4 134,000,000 10, 400600
USsH 166,000,006 10 ) 300,000
Japua ‘ 51000 . N 4 59000.,000
oo Oewany 40,000,070, 4,000,000
" 27,50, 000 3}, 200,000
France 21,200,000 21,600,000
Ital, 14,300, 00¢ 13,900,000
Poland 10,400,000 11,000,000
Curoda 10, 400,000 1,000,000
Csechoslovakia 10,000,000 ),480,000
Belgius=laxenbourg - 134200, 0w,

T™e Buropean coal and steel commnity, despite drops in steel roduction
Ly Weat Gorwmany and France, aatchad the 1945 productior of 94,000,000 tonsg
the drop was made up by inorcase in Italian steel production. US shace of the
oxport market showed a decline in 1966, falling by 204 below the 1965 figure
of 2,5 million tons and compared to the record of 7.9 miilion tonm .n 1940.
On the other hand, imports 11to the 'ISA of steel products provided ‘or the
86c01d cOnsAcuU’ive years more than 107 of the stea) consused 11 USA. Impocts
iato the USA in 1966 totalled ahout .5 mallion tone, 1,0., up by 1,1 millioa
toas over the 1965 figure. Moat of the 1aported toanage, ohiefly fi'om Japau,
wus nade ap of hot and co0ld rolled shoetes and wica rods. The impor .8 into the
UA were obtained from Japan \4738), Beigium-Luxenlourg 156, Wert Go wany 108 et-,
Tue-thirde of the faported hot rolled sheets came rroa Japan,
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The shifting patte:n of world steel lrade of'fnrs scopa for deap thought und
scientific satudy. The aaveloping countrias are Decoming lees dapandent on
? importes and the traditional prodicara ace axceading thayre home demans patter,

Te list of steel prodicing vountrige conatimes Y6 oW loaprte prebloms viterent
i.. the estaivlishmest of & haghly copital-intaisive steal irdustry, ﬁ@ring the
last decade and a half, tpa sumbar s itcrezsed from whout I Lo over 6C,
Aaongst the noew antrics 1 .to the fisld of pteel produstion, whe jwvae 2ithar be:<n
prodaction or have facilities undar coacimiction, ara various dove.opiy:
countrien ruch as ™inasic, Alieris, Pakista., 4he hilippines, Toew Lealand and
Iadonesin, Others sariousls censidering seiting up fucilities for steel poc-
duction are Libarin, Afchanivman wug Adtaodn, wlang with gseversl of the newly
emOrying Airican count iae i vae sackaround of urge to vidustriciize daspata
aconoaic  and capatal detuniincisg,  World stesl pousduttion 1 the ragt half oo
dose yearu has iraveaned Dy Liuyuod 00 foos, Gy 19V, bae weeld tutald o

ateel productiocs will excaed o0t miildon Loas w0l Ty L3, the figuce will
toppie the VLU millins Yont morx, " oasiterivg that she world's stecl total

production irn 1350 was 210 @i lViooa wone aad oo wltiron 4eas 1 106G, the

ocurrant rate of -werali miowtl 13 rnotb anly phescme-wl, ot will alsc mad.taln
1t8 upwards curve: s classittostion tresds,  Feacor L hudy aviing plaas to be '

conpetitive 1 a wor.dwide javas abionel scale.  The Frooch Fifth Zconoaic Plu.

ailme at o nnnuvod outpud of e omailhon torrs by 1300, 1n a determiuga effort to '

centraligs fucilitios ano =~adite producticn costs, tha Friioih Guvernnant is ?

N ;
aaccuraging Jirns Lo merde aad roduLe Tagh eaaryy  <id hracsport cogts,  Soviet '

stoel output in UG tetaliaed abool Do million *ond L.e,, copreserting an i.ae 3

;

crease of 6 mililion torw over 1908 706 wituhie Lhe giowin carves of tho pre-—
ccding vears, The currve.n Sovie, (ive=year pla. aiwsd at a figare of 1iG million

tons by 197C4 pig iron at () million tens, rollad stesl ICT7 million tons and

s%eal tuber in which Soviey e was peen a worid .exder at 17 mrllion tons

also by 1970, LDeoxypron giteel-rariag 18 to wicreasss 5 folde uod electric

. B . .
ateol-akiyr Ly L9k 1o the UiSa. I order v projsct those auid, ‘the plait

previding for the addition ot 12 wew bluab {urneves, 30 L.D. co-varters, 1C

slociric stoel-making ~lauts aad W rolline 0d tabe Giie. CXveun convertar

sseel-maki g produation oy 170 will ve about 5y i.2,, Jver U million tous

comparod 1o 4%. 1.€ey 4 Akilina tone in L9659,
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Spaiiny which procated § miliic . ton, in Wit, is exnmandir ite facilitias

’

to tasget 14 million tore within che text five recrg.  baly 1e, for the fis~

timo, o .ot stcel exporter 14 17200 o i Ml stalodig niraasced ol Lasegtas
ag plang call for =i 1 traowe in €upudity to ogered o6 mLiiac. teng b 10T
with hote renuiramenis ociuivec ot 18 mitlion souw 5 yeors i, Gy Wtwad e @
subsitartial exporter 1 3108 procu:is. Tiey hage 2vael cyucity wis jens
thar @ wiilion tonn 3 yz.o a decaae 50, is toushring a firmuce 91 7 millron e
1200 Additionel heavy eur"téinu yroewrmtently uosdere ey Lot ludin toe et bl
g of Hokare gb: gl sinat Wit Sov.ot spsiatasce wiby ad asatticl s.d dtimte
capacily ot 1,5 and 9.9 miiitos o0 ool gitial cosvectivaely. The Tfaw.

1

yias call for =l amoaieios Ta08 iosecad of ;olva ied, Colines 1, view of fn
chiracde gherdoese of wi ¢ saipoling - 1r thin frsla, oo gidepab™ e research o
doveloment ween hove ten s kove 1. Sadis el tne Botioaal wet ] trvcal Laberatopy,
Jamshoadur,
irocvetion v Latsa averjca ke doubled 10 the isst six Jaore ad cvuld
souble St.eif agat Ly 1 L, The expac8:03 placs hare o) awed 4w oWing to
snnriage of coplial, out wRe iorg Lepw i ivesimeat vehential is oronlelng,
Faxic, atta. @ed a risa of ovec Lol oraduetiol 1.0 . sver She - w3 Fipares,
Lo ooy Whe @1nnl Jwy dal stec, Wik ot Sapron Yhkaa bogna opar bl
i Deptamh p 160 w0d B bees desiz o2 o have the 1 owosat vroa lction coge puss
bagrot ton 1A 4he world ~ ils vitim: e 2vuing rradectios Capacity 411l axeceed
million tow comvarad to 4he cument capacitr 09 (o5 miilior -ane - thia
"ot ke axhenxive oo af conputer production covirole.  Japinera prodiuatron
PArD g L excacded Nomuilne. tonm, i.we.y rfogs by o Aiilion tons over ihe
0 Thwee 1 d the o)y acle) targats exozed 70 million tons uy 7. The
srrarsion plass sall for 4 clate malim, 2 coid strip miile, 2 adanless tuoo
w11, n hot sbtrip ait)Y and a lexge scotien miily all to be coapletad withio tha
wexb couple of years, ouwincniag staei-naki e presops i Japon, vasic oxyg 0
stael-making furnacaes exces’ 4) 1n cperaticn - Javai s rora bigio oxypger
Leils 2oiverters 10 opacating thas: aa; othas gtasmiarnge a1y in the world,
N 40 1e Dy 0Xean furnaces whilst 1a av usi to.ouyre, 12 JS Las a
edpa over Japan, with 26003 nilidos doqs ot ol v ral o to Japan's

@lllion tone, Jetwa:. them (he Lwo conutries accuant Loo 530 of the worid
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tutal L.D.oxyre: convarter cieslenaking e Tha B.ie3.0. nations avo capidly
pushing ahead with LeD. oXycea steal-mahipg crpacity. The pressul total of
27 Lelle oxygan sterienaki o corvacters with o ancaual cadaoity of 20009 willics
vigy 18 18w thaa Lthe corvesrpondiag ancual copacity of either J apan or the
e There are over 220 L.D. oxvie. shacl-mirning convarters iv wao the cughout
the world tolav with 2 total anaal oubtput of 120 =iilion tcq of steel and
thane e on the iacrease, 590 ot Jsuan't total is 6% af ad.e million tous
mresl outnut was peoduced by the LoD exypen steal-makig procoes canipared to
ddess ia 1504, By comparicon, this figwre was  only 17,05 in 0% and 14, ia
1G4 in tha UK, the figure was 14.0% in 1965 and 3,0} in 15€ 4y and 11 Franoc,
the figure was 13,10 1 1905 and 1i.20 in 1464, In 1956, SeK.i. becans the
rirnt Japanese gtesl-mekac to enploy L.D. oxyeen cteel-mukiag te chnicua by
conciuding oo agraemant Wilh the 2,0, Compa.y of instria - tiv holder of the
patent of thae L.D.oxypen stecl-making process. These devalopme.ts hava auabled
the Jupaness tod.r te notd over 2‘_‘;,,3 of the total veluae of the iron and stael
trade {u exceediny ovar 1¢ million tons export fijura i: Lslh, Oy dastination,
Japanage exports heve nmainiv shifted to highly advasiesd coantidios such 6 She
UOA and Duropaas countries uslike the past when shipments were made chiafiy to
Jouth-Best Asia: countries., Particularly, ine US have becone the larcest mersol
for Japinere axports, importing oser 4. of the total Japanaese zxports,  Ia
tachnological srheras, the coie ratio declined from the average 14 LA SNy
Yo avarwse SU ke i 104 aad an avarage of 503 kp in 1965 whiiat the =1l tiae
.owest touched 4%0 %, This n2ons a romarkoble ratioualizadion ~ttal wed 1.
Japan unend of tha US and Duropes.a countries where more than ¢ Ui K¢ coka raty 18
8till the averuse, Mules 3 «:d 4 provide the seneral steal productioa tra ds,
vf other gstenl-prodveing couniries, the overnll trends m.y bhe seen as

follows in relation 19 1965 praduction fipures: -

Australia 5> million tous

)
Sweds - 5,2 " »
India €5 " "
Canada - , 9.3
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‘1 TAZLE §

it 1952 Price = 100 - Sten! Prices l:é.ces

' 195% 195G 1964
UsA : 11 147 L5
India ' 137 152 161
Delgium , 114 127 123
Weat Qermany ' 102 114 ) Voo

{ Uk 96 G4 91
Japan 9 87 15

The above figures z2re illustrative of tho dispropartionuie rise in steel
prices in some countries,

Table ¢ gives the world production sf crude ste:l and castings for dife
. ferant years,

i
I
f




1:-'} 'ni}. Li/ v,

Page 21
TABLYE
WORLD PRODUCTION OF CRUDE ITFEL AND CASTING: .
thousani net tune
Jeontries 194 1768 E ';fc’z_s 162 IS
North Ansrics 1;21,456 136,27 VT{LL’ Wb, 1 1t 80
e P .-~ - e - w--._..f,*.. .....‘,'J.,....
United Stater™ 131,462 1::1,0*.% a6 AR DY TR LY
Caruda 10, 004 9,111 1,% 1,703 ¢ A5G
i Lalwn anaricy 3429 as? ‘___,_J_'(}l RS O TEe Y
¢ Argser tina .iﬁ. i,394 58 Tiv 42
3 Brazil 3,2 3,61 Jed ,3 P INE B R
Thils 4"0 a.14 e :
Jolorcia 268 S
ouba 50 ")O
Meiico 2,685 ¢, 560
Peru Lo 70
; Venszuala R 43
‘ Gthops 5% “6
Y
Surope 273,863 250,914

Woctern ENrope 42,887 RSP
RCSC 2Ll L
Belgium=-Luxenbg., 15,1% 14,043

2

4

1

] ' Ay oL

France 21,609 1,806 15,,5!‘ 18,507 13, 375

! Nest Germany 47, 535 {160 11,850 45,994 3(, k1))

Italy 13,930 0, T9% 11,196 10,75 10, O

) Netherlandr 3,457 7,930 o, 882 24299 G172

Other Hesterr Europe 352 ﬂ'%l 3;% 3,656 38,6 ;{ 33

‘u'tri‘ :2— [ 55 1 RFPLH -}‘f\ r 25‘1 ) o ~.Y’ 4
Denmark - 452 437 196 A0S %6
Finland 381 392 €9 365 328
Creece 235 23] “ T 72
Irsland 22 2° S o4 15 45
Norway 156 579 599 € 536
Portuml § {s)] 276 285 102 5
Spain 3,810 3,333 2,756 2,424 2,565
Sweden 5,208 1,947 4,278 3,379 1,920
Svitserland g8 380 355 34 27
Turkey (L 446 ADG 234 335
United Kingdem 30,247 29,378 2, 703 2,550 24,736
Yugoslavia 1,940 1y852 ! ,750 1, 758 1,689

frucludes vteel casting prodnetior which iu reportudt dimestly 4¢ irean of
Cennus a: foliows: (thousar:: net tonn) 19€5%n,n.; L364-1,360; 1,73-1,332;
1908=1,3143 1961=675,

So u*cnr. From variovs nalicnal arc irternaticual statisticel Nblications,

Corttd ovarlegf
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joble § (.ontinued)

106!

Serntries 1465
Bgmt oo Zuroge <1202
Duisoria Oy
Greal.ollovanil 9,.;1 <
Gat s Gernany 4,233
Hungary 2,71
Poland 16,013
Rumania 377"
JusSR 108,305
airigs 2t9§9
whicleals 113
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The following T-bie Noo7 vutiives the werlu's erade steei outpat 14 Ve
Jhoviing a speclacular cise is Japasese sicel prodaction frow G3eh midiion 1.8
it to O8e million tona 1o 157, reneesasting u. antoud: e rise of oved
¢+ Steel proauction 1o USS. rose Jrop (07 0 miliio tou. an 10w be 1120
i it01 tons ia LG0T, whilst .. tle Uiited Sfates, abrt Hed) drop i steai
prod .ction took placa durisg 1997 (12,5 aillion tous) ~ver the 1 ¥/ sisal

nratuztion fagurea (13441 million o),

ggngg,stecl Froduction Trands
(millica of net %ons)

1554 165 1966 19¢7(Prelimi~
mary Letimat,s,
IR

USA 127.1 131, 5 134.1 126,
sanan 4,4 19.4 3.5 O Wl
H.%rmany 4le? aleb 3'09 40.')
W T d W.e Tec 26,40
Mrace 21.» ol.\; 21.6 21.?
<Yl un-Luxembourg 14.6 152 1440 1567
) ‘y 10.') l309 1500 1705
lotheeiands 2.9 3.4 1,6 3.7
RRRE 3.7 L) 10745 11240
Utrer Nations 1340 (V)Y 163, 7 107 46
Total dorld

Steal Production 479.0 %:del 1%, 5410

Li US4, o018 of the notable dava.opae .ts 1. steslemakiiy prodictios techniquer
it the drop in open hearth steel outpot (which has held its -rouwnd ever usorae
“nan helf a ceatury) a.d the rapid prowth 1m the L,De oxyse: sierl magine

mhpacity ad of the electric ~re furnace eteel muking poteatianl - this can be

re«a from the following Tabla:-
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eleotrio power gensration and these vhe have hitherto been habitual exporters of
stesl sorep to countries like Japan, The future role of these small yet inte-
greted steel Plants is important in countries where conditions are optimum in
relation to the market needs, power costs, sorap availability etc., Such Plants
have been in successful operations in developing countries such as India,
Ceylen, Singapere, eto.eto, ’

on St

The established iron and steel industry the world over is passing through
o paried of re-organisstion following the impact of new technological inmevat-
jens all over and in the wake of developing oountries setting up their own
steel production units and reversal of the earlier trends of balance of trade
such as in the case of Japan, USA, etc. The iron and steel industry of the
United States has designed radical improvements in the constitution and started
nodernisation investments at a high pitch since 1964, Investments made in 1965
amounted to about § 1,900 million, exceeding the earlier peak year oapital in-
vestaent during 1955. These investments spread over all manufacturing process
geared to the adoption of new processes and squipment such as, heavy oxygen
L.D, converters, contimous casting facilities, fast and highly automatic heot
and oold oontinuous strip mills etc. The leading works such as Gary Steel
Works of the UB, Steel and Sparrows Point Works of Bethlshem Steel Corporation
will assume such big scale producers as to exceed 3 million tons output annually
in each case during 1967,

In Barope, mergers of the large enterprises have suoccessively taken place,
There have been amalgemations of Thyssen-Rheinroh (with capacity of 8 million
tons per annum of ingot steel), Roesoh-DHE - Hoogovens (10 million tons),
Rheinhausen-Bechmen—-Verein (4 million tons) of West Germany, Arbed Hadin of
Luxembourg (5 million tons), Usinor Louvrain-Escant of Prance (6 million teas)
stc, These mergers are promoting gigantic scale operetions of multiple emd
products,

Quite recently in France, an iren and steel S5-year plan aimed at the
centralisation has been anneunced to form a concersed oco~operation systea
amongst steel preducers. In West Jermany, there is s move towards formation
of a syndicate %o sell reolled items, i.e., a ocentral organ of the cartel with a
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funetion of joiut eellink. 1 Indic, euch re-avsanisation 1x helng initiated
right froa tha start, sucl ac she roce for matiing wr an tntugrated 5.9 million
tors per anmur stsel ¢ plex 4 Brke.o wnd oo the &a'es nide, ~he establisheent
¢f a Jyiat Plant Comsitter »eprasenting the oteool i,duatyies an privats and
pul ' ic ascicre fiv veicg Sixat:ior of the maitiyie product imx ond prometion of
sqies wWithin the couiti s and for s1ypmig »p of the axporie.

erant dovelogmesta in the wori. et o3 markete iadicate o [rcgressive
inerezss in etuel tr.iv and 1ieresaiag cownetiiion ausgst the werid's steal
exp i Log countrias., liere ia ar Jicreasing tendancy for the stes indusiries
of Ly advanced conatries to ceqtiye by lding up thaur coupetitive power on the
in*em.tionnl market through moda-nizat o~ ar nlind aqipment and Ty re-crgani-
ration and macacsment of ‘helr wfuoal ;e st y., Thevo hag »lro bea substantial
progress towaris che gosl of sicel imneovting couttsiay to ach) ve rzlfeguffi-
oiency in uweme steel prod-ction,  Thars hez alao baan faip pragseis in the
Keunedy licund recstialiong aiaed -8 wop ss. v ~hoard tariff ~eduitiong, Tha:g
three factors poi:’ 4o tneyasiag wrtennity of comnetition amerigst wteel prow
ducers and exportars who are ~oriini e teade ecforta $o rerafoscy their compe-
titive power by uxoe imior ot tapitel og. rmart aud rolying on grealer ompasein
on researchos und developme:® work o 8toe’~mak rg. The spray steel-msiing
proceas succeesfu.ly aevoloped %y 20a%ioh Iron and Siwel Rasearch Arsosiation
ie &1 iudicetor of tha tempn of 1era r-i 1n orodicting techrulogy of stoel,
Likewina, the pneumatic baeic air aide "L, precoss sucnéaeNul 'y developad
at he Nativcal Metal burgical Labratoly sn Indaa todicatee ths jeogross made
1N vesiarch and J9e 310uaus 6 Wort Uy 9<e9les ki e ovhick pay fid poential apm
plications in developing coatr a0 far gmall oo ie steel vrodoact. on,

Agoordiig o Japanese cirslen, thair aves) vxpocte o W~ s Ley export
murkot, should b. in auproeriste 4men 45 et te with S denands and at
ALPI Cpriato st bie prices 40 Liwk o oh aevte sen cripitoty pe US noonomy.
Likewise, exports 0 aovelopi g cor. triow showl 2lio be wide ~u a banis that
will ascist in thesr uwerail aco mic Aavelopmast . Ard ust from the sxport
of basic stesl product wav, 1t .8 aesip hle to Nmist Vinishod and products
such u#e plart, equ.paeni w0 Wb inary tor v e N8y roed tnildiog and pors

facilitiee, Very often, *he furaign 8X:hange eud<r ' these iaports gy

developing covatries represents 2 auc or omstac!c io thy export trade, And in
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such cases, Japanens >ffer ertsndad credit fu-
and barter excharge payments,

11it.e8, deterred prraent baais

About TV$ of the Jepanaza uteol ex; arts have
be:: 11 the term of waeic steedl products whitat ¥:h g made up o steel
fa!ricatyd poods,

Tonceriiag worid otes maet, the Jegeiisation tur Beo 1Al o~operation

and Twvelopnent h.g privted ol that thuce 3o - 1e0d for some forw of .aterma.

“tionel co-uperation wnd pLAnInZ to astnulish - pPTOgramne or ﬁjvntiug_'mp;.]im

oanad o reaso:ably acourate wmaiatian of SISIAREN. P
The above trade pattora cun 1m0 L ox walany 17 relatioy te aport and

expuit of raw maieriale for the Bteel rnlustrv inc ludit® iron oe. reilein eto,
An aliumtraticn thereo! is pravided he the Japaene ¥iniatry of D' .tercation-’
Trade anu I.dustry which has irdicated thay duriis the ISV

fin‘a iar yesx,
Japin will have imported over 4.

million wous of 1von ore sd 4, mil o tine
of pelleis valued it 57% mallion dellars as arclysed bBel owi-

ARLE

Jron re Inpor s by Japan

Southeast Asia T 465,00 6,600,200
india 18,131,000 10,600,000
North Amerdica 3,45, 000 3,400,000
vouth Amarica 14,710,000 15, 50C 00
“frica 4,072,000 4,000 (iX)
Angtiolia T 449,010 7010040
North Kovea 94666 .00 L YSRUSY

ine: ,USSi and
China -——— ——e.
o rAL ‘ 43,955,000 47 000,00,
L L
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*Concerning tha moet cecuat poviod, low coal forervgn steel producis have

been exyortac to United States muosikets durdug L

115 miilion tong and saocou:

Such imports, ia fazot, have

Tre Ztaff Jt.a; o Lhe

uaportz totailed a record

tad oo 1200 wex ceat of domestic cterl conswaption,

Aot Goubled every thras yoars zance 1999.

(\

3

omimintes on s oo

Jod cd States Senate

points oul thot fnnords Lltlaatols vouid "reach such high peremntices of the

markets foo certain gteel praducts to pender thea uagrofiiabhle forr the

domestic i1adustsy to make,.

foture aatioal ordeal 1f such &4 niphov straiamic inau

permittad to drift irte oven partial decay.”

e Blady aloo sys "I meass courting a possible

sty a5 gteel should be

Ay as all s foreagn stesl

imported by USA? Wor:d produciion figures give part of tie rewor =545 mil-

lion tonu during 1967, a two~ard-one--haif- fold irvarsase sinee 199C, Right

now more than 6% nativar ars producing pteel and muwyw weie more than they

can uee. Laat year, 49 of tham scut atasl tu the Unitad Stotes with Japan

being the dominant exporier,

Burthormore, by 1,73, tonat country's plainsrs

oxpaot to bs able to produce 17 percent wore raw stevi, u total ot 100 millior

tons. They cetimate Jhor thoy will aeed about (0 aillion tone of that in

Jupan, leaving a: excess of 30 wmiliion toue few exrort,

Inies3 conditions

change radically, thers ie sve:ry reedo1 Lo expach mich of the evceaw (then,

ag now) to find 148 iray to the 'mitad Stotes,

aatioas are orxpawliag holw

*Geoelways - luach/apral Ll

FMeaat

«=r Toreigzn staeulmaking

ivon ond st iadiasisries with export Wth"
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fith sieh ad nstion ts 2atinated, the dericat Lo Luis Couater 3 3teal trnde
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UNIT)'s role in providing aseistance t0 the
; _(_l_:—'outh of I_r_‘:m snd Steel _lnduatry An

% Developi:g Cmndriss
b |

i ; WIIDCte basic role i the deveiuvpuent of Tron and Steel Indusiry is more
! of a promotional vhar:cter rather than of capisal investment. The following
i areas are broadly concerned in which UNIIX has been and is in a position %o

; provide technical asristance to developing countries:
E? 1. Technical fea:ibility pre—investment anc techno-~economic studies,

2, Appraisais nof cavital costr, adgotiation of Contracts for iron and

steel plunte in develsping countries,
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3. Projectio. and Proujact evaluations incluaing expansion and moderniza-
tion of existing fadilitios;

4. Promotion {developing, impleme:ting, evaluaiing) of iron and steel
iudustry projects;

5. Development planaing on & national, regional and interreginnul levels,
6. Tachnical appraisal of raw-materials including banoficiatinn; Il 0w
meration of iroa ores aic,

T. 1Iron and stecl production technolopgy, salecsion of technological penms..
268 snd aquiprnent; naw metihods; quality of producis; techno-ecoancmis avaluation
of competitive processes and latest iniovations and theiv i_m,g!lementation/adap-
tron with suitable measures in developing countries.

8, Production of ferro-alloys and re!-ited techrcliogieonl porecesses,

9. Naiirg, shapiig, crolling and treating of eteel. Choico of sieel rolliug
nill equipme:t.

10. Provision of ischriical vrainaing.

11, Marzet surveyr a.d pro jectioas for devclopiag countries and regions,

12, Provieion of farsiities fn» mwlallurgsal testiag, devalopment and
regearch including Filot Plant installiations. '

13 Pormulaiion of 3pecial Mud ir. o te raYated to the devn.)opmeat of
ivoa and steal i:udustry for developiag countries and regions.

14, Techni:ai aseistarce *o developiang countries through Spacial I.dustrial
Services and UN Tech:ical Asaistaice and regulur Programmss to developing
countries,

In promoting and andertaking akove technical acsisiance pro jects, the back-
gronnd supporting studies are given equal importance such as an che following
a8pacts of Iron and Steol Industry's growth in developing countr.es aand regions,
(&) Ore maio basic issue for the establishmant of iron and steel industry
revolves rourd the rasources and ressarves of raw materials in different zountries
and regions and very ofien basic data on the depth and quastum of deposits of
4w materiile resourses are very scaniy and unproved, It is tharefore, neces-
fary to undertace national surveys of raw materiaie for the es.aslishment of

ivon and wmteel imiuetry in develpping countries in which the UJIDO car promote
and the advanced couniries czi cc-opesrate on 8 plauned basis,

(b) Ioee the internsl a&nd/or neighbouring market paltsrn jvstify the

IR
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installatior of {atograted iroa ard stweel vomplox 14 a dovelopung country or
should it bo chiefl: Laesu® orn expost ootantial of maltiplae product rax. This
issue iws interliked with the marlet =mwveys of tns multiplo z*rbdoc'.-mix ot
stoel industiry which have not 80 far been conducther on any weli-nlawncd basisg,
The importance of s.nk survaye of irier -] warke’ pattarn: on ragiernid heses can
hardly ba cverestira‘ed. UNiY promcims euch veieicl Autveys of gorket pattern
through working geoups sestings or othaswine wiw- w ot the progjaciisg of the
demand pattern of tua marhets over Lk ~ant daca’s o ne,

(¢} Fernipz the most wmportant cousideratio: Lo va dobated woui¢ be whether
& daveloping couatry vhoull hive a awll iron and stenl plant or an iritegrated
iren aqd stesl industrv of a mi'lion lo.s outpuat anuadly or its ru.tiple. In
diwcusning thie issue, it would he necessary to stalv yarious paraieiers
g3verning the lovatic: ¢f a stwal plaast in 4 deve) oping ceuatry and comparison
of inland locitions vis-2=vis scattar tiwoe, el ated vo this lusue would be the
status of the ccet of “ransport of pav-nalisciaia 1o Jhe site aud La dling facilie
ties at the two eads w:cluding the ot tus o »a:l wid vood tiranspurt syntems and
their ovarall cost rer ton par mals, o the axamiration of Lhis basic issue of
the size of the sicel irsagtry, o clbedv o difTerent parwtters wil: determine
the anitial eize oi tie plaat i rasstiv. to {8 exponsion pogsitil’ties and ine
built growth potentis? cvar oir oaipi o 7w coent mTac webad les, UNIDO will
undsrtake sush surveys through spacific weriing grouns for differeat regions in
co-vperation with ochor Jrited Nations frovnien iasiudias the egio.aal Economio
temiigaiona,

() Ansthar importurt fucun™ velstes to th» chocce of technulogical
procssses for iron and 1tesl-rnking wlint n develnpiug sountry zhould adopt for
the .induatry's tachno-ecoromic sucesrs; should the choice be 1he coiventional
prozess of iron-smeitriag in a blast furnace or direct reductio: proecses, or
the new spray steel-iefining process or ihe I..D.ntoel-making, LD-AC steel-making
or the pneumatic basic lined convert.p steel-making nrocess more suited for
e3ail iron and ateel incustry. UNIIO can promote the surveye for jdicious
clioice of technological processsc through working groups on a ragional basis
bazed on the availability of lignites, coals, i.s. fomsil fuels or gaseous
fusla o oil resources :.d related to the iature of iren ores and fluxes

available. In a very tangible way, advanced countries can aseist the developing
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contrism in wdertaking ticae survoys thro. £h WNUD0 tor the chiice aue detuiled
fomrilation of leclmolesical arosensus 1deally futvad for diflepent devoloping
peooong and countries,

{e) Reforunce har 52 ceady eeu made Yoyl ecrartial oritericr Wwholnexr a
oo oxing counts v oshnald go oan oo turniehny pucitare insteliations or aplit up
b vlant tnlc Lonstituent wiitr Wl tien 60 A% for their i tanden inita” Lo
tious utilising marimun indigenous denign and {abricatang >apasity. o ex-
pe.wacee of lndiar gad lmamilden ¢osel Andur iriet would jruvi.iie ilinaorations
dorenl and in undertaivg those Sltudiegy VL2 war i eod.aboritior wit ad .
Jarza' eouBtries pisy a major role,

) an inpertent decisior o ne oftes tidwen i whother tie s trsd andunrtes s
ol & dirveloping covntry chuild instal! centinucus ma'ls or "jehtir g" nop-cone
unone mill irsalletions which goul scel more manual cont ol ard anaratione.,
Jog the intermal demand vetten ir devreloqine sowt~ op 1ty axa¢ -t patential
Jag ify the most medern highly i-atrumental and - smate consrol riilz er shouled
a developing countr; iustail o 'ang gephiaticated Lut rore ru;ced and manua L iy
or«ratad hand mill suci. as fer gheet ralling of ctesls, Apert fror tne fact
taat the modern rurtinaous hut and ecld reitrg 3trip 0ills and icontio.l inatale
lztions repregert gtatus syibe.3 of a gteel iriegtry, the inain is.ue ig whethep
1t s justified ir relatin, ¢ TEVeLof e eyttt rancutees 3 radntone ce
feeidviions and econtiranuae spare servieins so umpsrtaot for such avbomated mill
orreationss  The cuntinvear rolijng ilis are highly caypital intaneive but l-se
Labour intensive nnd hence judiciouz vecisions are reeied y Whethor the ctesl plante
in diCforent rogions clould be capitel intensise or labour intevs:ve dopending

urol the recources of caypitul ficmee, men and matoriala 1n a deve lopin:: countvey.

I wonid be necazerary ia the sanm coutext to inst: tute "elficiency surveys" on
3 broad~trased meanure of the tecinolozical elficiency im teras of economic PrO-
ductivity of the stesl irluctry in dspf arent regsions which UNIDC :thould promote
torough the fovmntion of woriin: srovps and hol lirg semanars on the sut:jccte
(8) The status of aron and steel indusery inevitadbly ¢svers the role of
auriliary plante to deterine ite surcess cuch as iren and stee: “ourdry plunta
vhioh vary in status in accordance with tawe of demand an? su.ply. Thece
bas1c parame teys ésuld ‘e well exaninel by NTH) in enlis) mraurm with advanced

fuiniries preferabiy through forming working groups oa tia subjuc e
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The poocass of examinaiion uf tiaure aasential asé all pervadiing criteria
18 self-generating giving rise Lo frash icsues ac.narten i1 . chalt reaction
giowth of industiia. tachuclogr man 4 Uan0 s3c i amLe davalcopment, Ar open ayd
Wwiil need 1 be xept ai tie cane tine, to beur Li wial thu radivigual iaciors
and needs of & parricaize dovelcping roustrr which Wil differ fca 00 reglon
to another, ‘Pue imdortaace aud vaiwe of :ach ioterraric al gtudies aud surveys
of bagic 185u8s 2aarob, thursfor:, oe ¢ver aiphuigiseo.

Ir many of iresy fietdu, UIIDD buu 3iresdy been very attive ¢nf inetrums o
ju promoting the catablisnmant of iron nd sweer udisiries ia developiag
countries anca as 3¢ Sauth Kores, Tidenesia. FRItirpites, dalurtis, atc.etc. It
iz equally hopai et in Lhe peass akead, W LV role in orcviding tecrnical and
proveticazi asmistaice 10 the irar and steal < oduetry of davelori. g countries
will be rutually rewasiiog Ol a0 L2CCCASIAE S0 D {4 thig coracstion, ab ir
gratitying that UN/DX'e -asistar.e in tue above fields has bec: 1.1y appreciated
and there is ro doubt that agaally 8> will ba the case on an sver ircreasing

meas.re in the yeirs anoad.

Jone Curraat Iron aad Stoel Deve;oggentb an

pl Uil LGB

Aol WU L9

»

T¢ will hardly be posnibie to ~ov=r bajk of the relsrences to important
current developmsntr i1 iron and etesl ivdustry pacticuiasrly in relation t¢
developing ccuntries but an attewpt will he wale to highiight a few of the
fmportant oneo iu these fialde in the overall conkext of th: slec. industry's
‘lobal grow'n in ;reneral.

Worid sioel prodvcition beaad on the nresc.t trende of it® growth, ie
estimated in sous quarters at 500 mitlica tons in 1970, The estinates for 1919

ana 193 are 7:2 mliion %ons ana 50 aillion tune respectivaly. ‘‘he regional

breal:dow: estimctas are show. overlsaf:




TABLE 15
m Steel Production "g;l' Etw

1364 and forscasts for 19ju, 1475 and 1940

(#Fitlior Tuns)

Region

Wastern Burope
Zastern Burope
Norvh Aparica

[atin America

Aricag Middle Eust and
Chine {mainland)

Far Bast and Oceanla

Total

19464

124.5
112.3
123.4

Be0

3.7
62.1

¢3eel

1970 1975
54,9 168.7
164/169.0 210.5
140 ,4 163.?
16.8 30u2
545/ 18e5 15.6
95,1 121.5

5TV 2/554.% 720,0

10/MN0.14 /6>
Fage 3,

1990
1801
245.0
185.4
48.9

26,0
140,53

83¢.¢

The world production of iror ore, concentrates ard agelomerates has deen
regionally estimated to be the fullowing for thne 4r-nde ahwad.

U5

Cantrelly planned
egonomy counitries

Asie, Africa
Oceania

Yestern Europe
South Axerica
Canada

Total

TABLE .

¥illion of Grous Tcns

1450 1954 1955 1915
9 dla3 37.7 92
4.5 "05.8 198,3 236
76.9 137.1 138,1 105

e 42.1 53.6 80
3.2 31.5 34.2 58
242.3 550 T 589.5 122
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Likewise, the world iron ore pellat capacity continuss to expand as follows:

l!'la EL:“ l"'
Ee;let Flant (jemting

u - 3"' ? 3 O( 0000 ‘
' - H a 7 - ¥ I“

Canada 229525000 Annual Capacity
Other Countiries - i, 5904000 (gros tons)

Total D4y 01500

Rl let 'ieats under Conetruction

L' - 12y TGl
cm - ~-I', “-}‘ -U(}U
Osher Countries - 11, 270,000

Potal world, undur erection - 32,020,000 tons

Potal world, opecatiy ud wiaer
sorstiuciro. - Ty 13,000

World wide growth o oiron ore, 1ls oeneliviative and ogzlomaration facilie
t$ies have preceadad st r~ucord rates dueityg chesast few vaers and will eontinue
$0 thus expainG, The ceat of w1 dran e pelletining project ranses from 3 29 to

(G0 racuires

¢ W per wnnurl von capac.ty degending pua whethor or nct tha pro
railway transeoort, towsship, post and coek fucilib e ate,

The éavelopings oucirles Lo szoral are pih 19 tha ragcairces of rawe
moterials for ths iren oad atecl iocustry tocliadrug iren o-a wbicn present an
hithertc untapp ‘¢ potential for ore palizilel.y projecte for experis of pellsts
to advanced steel producing countries of the worlid., New iron ora pelletizing
plaate in dzveloping couwntrics such 3 in Inaia, Phaipriias, drezll ete,
illustrate thess upwards dyaomic trends in the acosamis and industrial growth
of tho dovslopin:: countrieos. The following Table (5 provides the list of the
pelletizing plants est:hliched i. different parts of ine wurld ac it stood
during 1900~£7.
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T™he physical form of
Jected for 197. and 197
following Table 1Y,

iron ore consumed in ma)or aceas in 1964 ad pro=
5> (miilion of watric %on) is tabulated in the
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The following is - Swwmary of - ihe sutimated operating costs par gross

of pellets mude by the ssablished Proceares viz:

8. Horisonta} Urate
be Crate Kiin
S« Shaft Puruace

ZABLE 20

Dapating coots go- Gross Ton

of g:l}ato

Horizer ,al Crate

&.‘ ( :) - ety ~~m~

Supervision 30,006 G.ing
and Clerical,

Direct Labour »14C e 1OC
Labour 12 Maine

tenance and Fapajy « 450 o UL
Materials . ALl

tenance and Repadr, 0270 « 510
Bentoenite « 225 0225
Muel o 300 « 310
Power o250 o 200
Other erpenges NS 0 50

M Mt oL T P,
» la%29 ¢ 1.43¢

(1) Without hearth ang gide layes
(2) Wath heartn and gide layes

The following Table 21 pregontg +ihe production data and
c¢oots for iron ope pellese from selected areas and plante, -

Grate Shaft
—%ln__ _ Pympos

3 Cubs $ 0,066 3 0,066
W 158 « 180 «180
u'?ol '1% 0190
0290 « 270 0270
0225 « 225 0225
30 «300 «225
&0 200 « 260
GO0 080 «080

5 1.A30 3 1.51 ¢ 1,49

estimated




Coupany

Cupaciiy-million tpy
Invectmant-sjnillion
roduct ‘uFe
o 310,

Ore mrade . ig
Ratio of concentration

Vinin
<tripping .
Yefliling
Blacting
Loadiug
Jadlage
Mocollaneous
Ta%il  3/ton ope
8/ton pellet
¢/unit Po nat,
Benefioci:tion
Coarge crushing
Pine crushing
Concentration
Total $/ton ore
$/ton pellet
¢/unit Fe nat.
Azglomeration
Regrinding
Bbllotizing
Total  $/%on pellet
o/wiit Pe ngt.
«treral contg
Ovarhegd

Loading and stockpiling
Rail trangportation (Privat)

Total  %/ton pellet

¢/unit e nat,
~ Franchise pPryents
Royalty

State and local taxes
fedesral irxome tax

Total  3/ton peliet
C/unit o oput.

elected wean

wrie
kining
1043
435,0
62.,C
8.0

30.C
3.1l
Co:t

3 tou
Ce20
Qe 09
Qe 03
0,07
0.14
Co0%

0.64
1,98
3620

0,10
G, 16
0e53

0.84
2,60
4420

Pellet
1.1%
1415
1,80

0.45
0.15%
Oe22

0. 82
1.30

O30
Cel9
Catlh

l.4
2,20

JRECrVe snpire

«4(1! I’l.g CQC. Io
10.7 3,6
3670 100,0
61e0 63,0
300 ?00
3¢.0 34,0
3601 2,61
Cot Cout
$/ton  $/ten
Gl 0,05
0.09 0.0%
Cel0 c.o7
0. 0‘5 D. 07
Geld  ¢,06
Ce 0K G, U7
Q.54  0.37
1.62 0. 66
2,70 1,50
0,11 Ce?
0.17 -
C’. 55 C‘. 38
0. 83 00 95
Za49 2,47
4-. l o 3. 90
Pellat Prliet
1.15 1,25
190 2,00
0040 0' 45
0. 15 0005
0039 . -
Ce94 0450
1.50 0,80
Cedd 0,20
OQ 61 1.63
2430 2,23
330 3,50

Harng

1.3
37.0
60.0

860
3340

2,15

Cozt
$/ton
Cell
0.08
Ce 09
C.08
0.08
Qe O7
Oe 50
1.0%
1.70

.03
0420
1.03

l..41

<e78

4460
Pellet
0,65
le30

1.9%
Je30

0.45
Ce 05

0450
0. 80

0.40
0.2¢C
0s91

1.5
2.50

gocts for iren ore pellets fron

~ravel 'q Repub: ic/ Carel

CQCI;':-.
Za4

720

63sC
7.0

38.C
2,01

Coct
$/ton
Ce 20
Qo1
Q.11
0.07
0,15
Ce 07

0. 70
1.40

2,20

0,03
0e2C
0.89

1,17
234
Je70
Pellet
0.96
l.4C

2¢36
3670

0.45
0.0%

Qs 50
0e 30

040
Ce 26
0.97

1.57
250

DG, Ly e
Page 43

cangda

’
-~

wWue bec
Tolell Car ;1 nw
505 Ja 0
255.0 450, 0
650 (5.0
540 3,0

370 3.0

2.21 20"1

(o1
3/’@)1’1
Ced
Co 03
. G
Ca 07
C.17
0. 0
0.6
1,73
2eTC

Cel2
Cacd
0.4¢C
1. 00
le40 1,52

Pellet FPoliat
0s65 Q.70
1.59 1.70

2624 2,4¢C
3040 3,70

CeH5C €, 50
Qel5 (.15

bdd 0’4 EI 'l
Ge65 1,02
.00 1,40

0099 -~
0e31 *2,5%
#8061 *#(, 07

1.91 1.39
2,90 W50
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Mwoftization
§/ton pellct
¢/unit e nat.

Total f.o0. benlint
../ton pellot
g/unit e nate

Tr: .ncport.; tlon

C ..c. 10 v/' 'ton palmt
';.‘otal COBv delxvored
Cuicaso o/ to. pollet
Luicalo § uut e nate

1*tsbuz '-‘x v/ton pellet

it

.,oto

Fable 21 (Coxit'ég_

3.13 246 217 2.19 2644 3,06 4425
5040 40W 3050 3070 30':'0 4070 6050
1l.22 10,56 9453 9.9'5 10,61 9633 12445
2.43 2.‘13 2.31 2.31 3065 5073 30:3
093 4693 He 50 546G 5¢55 Te23 5e2)
12 00) 13039 12039 uo|6 13.67 15056 16,22
22.0C 22..C 19.7C 2)e3V 21,70 "’3.90. 2500
16.15 15,09 15,14 15,55 16,17 1706 17472

:gég(/‘.' 24. 00 25! GC QSQ:I‘C '29” 27 ‘}(

soarsh r‘fumt Ye hate 235.0C

®» Ixeluzive ol vanacian provingial corporate iccone %ax

»# Inelucs provineial ineo.ue tam citis

Jover. .nleut.

cp collected ay tie

Jelwred. or Mreviueiil
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Ia some of the highly developed countriee, much as the Jovie Unior, the
USA, etc., phenomenal advaicas hzve bean recorded in resent yac™r ia divever
fislds of iron and steal-nac: g. Whilst it may not e poseidle o introduce
these advancee on any eapirical or ad~hoc bauis i devalopirgz lounficies,
nevertheless, one should ptody 8ucn bechn na. developms.tr wac, ciosely, For
sxample, in xrivoi Rog at tie [enir Memorial Metali.urgical Vi..t, the No,&
blast furnace, with a useful volums of #lUE cabic aetzre is rated to produce
1.7 million tons 3f iron per yaul. Phe cmsbinatio. of - iirye useiul volume,
Ligh degree oi antcration ansd wechanizabing 4111 enable +hir fur.ace tu produce
the cheapast iron in USSR at the highest labour predustioiby Tats,

™e No,I blust f\m',» 2t NXF'a Fulapars Iron Merks producsd an aerall
of 433 mesric tour 1 Juns 1067, The ops vztic o) CrE DLasT rurnaca buraen
ia 6‘,’{." gintorad ore aud 3% Vugey ore.  Toe Parmacy o aprratad with @ top

pressure of 0.4 k¢ P& uhg puT B fret), Thue cogs catld Lt ag low 38 0 kg per
metric ton znd thbe vinde il iU i1GA LS 25 Latres/mb (1C galmns,."net tun),
This furnace astabiirned 4 Jayanese peaduction racord af 2,19 melrie toaa/’cu.m
of working vaiime (596 nss tone per g, oot np hearth araa). This blumt
furnace bas a workiny votume of 2004 ol welers.

The No.l bliagt farraon nt LBAK 3rasl Worke in opercating at the pig ratie
of 2.3~ 2.4 totm‘/‘?im."',-’d:..y Jhyint wost of the iarps Aiued piagt furnaces in Japan
are opsrating at wmors than 1.9 ﬂona,";i@fda.y. The hot blast temperaturses are ar
the vange of 95".1()0 - 10(}000 and pusnible inersas=y 1o 130{30-’;’- haye bewn shown
to be possible. The use of high top pracgure of porz thin B.EY {;‘,"cuzm coupled
with now and impcuved Lypss of valve grala hawve .nd to high poodud tivity rites.
The heavy oil inject’on rate has ba:r ovec HC e/ ton of pig iroo. The use of
si:tered ore sccouts for £5% of the total charyes +hilst the use of pelletized
c~a is fast gainiug grovnd,

Current techrological developments ir the procesaping of irun Hres coutain
congiderable smphusis on pre-raduced and metallize? lumny cre aid pellets,
3igniticant develupranis un industrial socale in thase raspsnte nave tuken [i80A
very receantly in Yugoslavia, ot the Irun and Stasl Plant af Stoplje which
ptarted productior in 1967 based oo proréduced mettllic wisden 1a Totary wiins

and its smelting in electric zmeliing Yurnaces of 26,000 KW (% in number --

i o gl e -
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Electre Yenisk A 3)e Tois plant has a capuecity of WU.00G tons iron capacity

r

-

por anaum estim ted te e cort alouvt three midillion

4

vy ¥ g
TIUYLAE ¢

-

4 2]

In the same darectic . fhe mow L luwat of ligh Veld Stoel and Vanadiwn

Corporation utds ottt Lfricay we t wrto mroluction ut tle end of february 1968,
The operaiiona of i Plant ave also baoed on pre-raduction o e metallic
Purion and Lt oncltan o an olestsic soelting furocces.  More are 4 pre-recuc-
tion rotery kilns of 13 feut Jdianetler and 200 fi~long with a rotiry speed of

'

Ced0 und 1424 vevoiutb omus por mrraite, Toe oroereduced ore (roducei 4%, is

taker in refractors linad voocele to tho ecanr i olutfors of Lo olectric

-

smeltin s furruces = 4 of thas of 0 HVA rating, &0 foot diamelcrs cach, opirate
fug or a tan to tap tino of 4 hwurs to icli 60 tons mov tup i.e. 120,000 tons/ {
year of the ouwpuils 'The 1ros will Le rolined in LD oxyrer vtecl.emakin shop
tfallowadl Ly contiruous ¢.ciiv,' 0. hUoont a. 31labs (9L sl D incies square ‘

Liooms ani two 2 stroras 20" x 10" wnd 16" x 9" lubs.

The above tpicol develapments are tllucirative of the cwrrnt tronds

1
|
|

* countrieu.

which ecould fin. considerabl: fvveur nnd eosliicatiens in lovelopin,

Recextly, Seninirs and toe mical Oynpegia have centrel ro e irc role and dee

velopuieat of oreecernoctlon o0 fhe cetallic oo o pelles bardern nd eleotris
gnelting oi pig irun. Ona (4,7 ~i174an tons sutpet/ior araws Project has Leen
wider active ctudy ir Intis in resct voars based ou pra=iciuced burden for
clectric smnlding of 1ron, A6 SLeilt! Miwent Lieduetior Plont of 1ieniical size .
including electric oriclting ot diractly reduccd spon ce Lo noaring complction
i Scuil. vorea wiilet enotier wnit ic resorted to bo under instailation in
sev Sealond.

The o loplus connbrier Could be well oivisedl to tuxe anto aceount these
teconolorienl lauavibions in the product.on re¥ailiurcy of iron and steel.

Thore 1 littic dovby that tie crowth ol iror cnd atecl ind giry in de-

velopin s countrzes cotivete: and ceaprenc .sively cronotes the overall economic
fgrowtl, ool poncred incusiriglizaticn of L vcveloping resions. It is anscennary
40 encoura e cind 3tep an toooo dpar e witlir tre Tramovork of ophioum and ace
capisble tec.ume cononic parane’l o rs.,  he argvicrt tlat a develooing country
could alwa)s bwy s=uel from Llviose ! countyviez o no longer te.asle or holis
cround, anvelveo as it loon Droavy drean of fowadgn cechen e Srom the meogre

and chronicolly short resources of the deveiopin: countries. 'hat ig ttcerefore
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needed 4 a balanced tecluo—cconcrnio a;praisals and oorket evaluction of iron wud
atcel inlustry's estai.leshmr:nt and ratior..l . rowtir an isveloping resione ol the
worlde It would Le iu the intorest of as to oo miuaal geodl of tir dioveloped
and evelopin. countries alike, 1t the growth of 1ron and atwrl inturir, in cle-
velnping countrick follows such suotained and bal.nced trends In onofmr IE L
the catslytic .nd [rowotionul wele of UND 6 vouldd ur vouets M1y plegoun ar‘*‘v: vart
{n the vears ahcad as 1t ~un been very mueh so in itn early pasie
sartain (uatters alvays ioor askance ard are ieeply allermic o any schene

of neditm or Tawvy rntuistoy inc Ldinge iron and otoel progeets ir. <=raloping areuss
and countries -wd teund ofr=i-n! 4o regect any suci vontura s beins teyont the
domaing of re-ionnd nariket sotuntial and far o croind the notlonnl penourecey of

capitol funas requarale Mie va rot an alpropriate o the risht anrroach, Lany
dc‘wlopinﬁ comtries tawe outafaniinc receriz O oveloaments an sne Cields of
iron cnd stoeel incustry in tho recoenc ,‘:;:-Ls which 18 snland w henlthy cigne  Tue
Cuited hations [nwustriul sev - lopment Uroorauation will tyloce Pard to meet the
sepirctions of the develepin - ccurtrics in ilaody dravs towerds irom and steel

jndusirial self-culficiuncy bascd on gous.l Leennomcconare retionalze
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