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In the Luet decago, oteer coepsuption in Lhe ECACN region (excluding
Juprn and Au L0 lia) dpereoncd froe 36 oadtldon to J6 million tons, that is,
feam 10 ke per caplta to o nere 13,7 &y an unosticfactory growth rate of
Gob per vent rer yeur, lrouuciion of steel within these countries has been
cnly two~tpdnds of reguirencrto, raoud»ine magsive, continuing imports,

Bxports bave beon mar inal,

iwughly, “heue ceoumitries have about 10 per eent of the world's
total fron-ore resouress (o ainst Lhis, they produce 4 per cent of the
worid'y steel am iave 55 per cent of the world's population), Coking
cogls are not plentiful aix. countries starting au integrated steel indwstry
must rely on importuer coil and also large proportions of imported iron ore,

¥ini mille of 40,200 - 200,000 tons per yoar capacity, based on
arc furnaces, arc bein, Ludlt in many countries, Due to vagaries in prices
and availatllity of steel cernp there tms Leen much intermsct (and some raw-
materials testing) sor production of metallized peliets, The unhappy
axperionces with scl ¢ reductunt prccesses and the hipgh prices of paseous
reductant s Lave hivherco Leon major ceterrenats in establishing sponge

iron pliants,

Jrar anc Jouvti Forea have recently joineu tie ranks of integrated
steel procucers. 'l banic oxyren process can be expocteu to increase its
siare of Lotal stee! proauetion frow the present 11 per cunt to about
60 per cent in 1%:C, while cpen-hearth output would drop from 64 per cent to
17 per cent, The share of electric arc furnace steelmaking could rise to
22 per aqont.

Indonesia, Thallcnd,end Philippines will soon have the requisite
level of demanc for a 1,0 to 1.5 million tun lutcproted steelworks, but the
major problem in insballing new capacity is Lhat of financing, loreipn
excnsnge requirenents are hich due Lo bhe fmport of practicaliy all equipment,

e ensineeriny gervices,

Iy 1980 stoel conunbion in the WAk rerion (excluding Japan amd
Australie) is expected to rise to “U million tors, an average increase of
9.0 per cont per yser, hLowver, indipencus produatior mny barely reach 65 million
tons, he addilice of elowt s million Lornw e.eel capacity per year will itoelf
roquire concartec uffarte by the countries thauselves, Logotler with unbiased

techidcal assistance d wnpoort from Lie internsticnal steel community ,

' nancing agencicg, and b United hatione,




lugreductdor

Expansion o1 the 1ion an. steel jnvustry has Leen Loe sub ect ol
continuing discveuinn am active niauning in tue develonin tiath count.r.ed
duriny Lhe last nec.de, Chere has Deel, o Frowing oppre et lua of he
nead for an a@nur-d Kiivenous Myl of sveed U econar i c oprogrose Ja
bo ne acceleratuc, Apart 1o the wrowtn ufimveid proviceu, ‘1ere 1. Lie
better utilizatiut f domegbic rerouree: ane the eunloyuent penembed
i1 Lhe entire choin ol activities uet i metion witl the irstueilation

of & steel plunti.

nhile tre nued hed now beon cenerally reccpnicod, profresy in
building nev sLeel capaeily s been slow, Ir. suae instenices, the
.somplexity of thc techmi cal problcuc seenms to 1uhibit action; 4n others,
there is the impression tual the country stoulu wait a few wore yoars
_until the marke’ Justifics a .ulti=million ton steelworks as anythine
snaller is likely to o uneconumdc. Hoth these atiituces are perhaps
‘due to the conflicting advice thal govern: semt s aw outreprefieurs &t timen

recoi\re from various scurases,

There are,of course,mony real di fficulties in exparuing steel
production in Aisia, Apart from the major problen of arranring Tinance

for the steelwor“s, therc is the gevalopnent of infractructural facilities)
apain, meny countries now have tiie reauisitec level o1 steel denanc but
lack the coking coal ad iron ore resrources neeced} trainable nanpower

is ,;availab].e but the necessary skilis anc technolorical inputs have Lo

be arranged.

This UNIDC intereregional symposi therciore has an ilaportant
vole in setting the probleas in their correct perspoctive, in pointing
out' the technological options now aviilable,: ik in ~ivin, unbiased

tnf‘onnat..\on to developing countries,

The rCAFE reyion includes Japan and Australia, both of which
nave well developed steel industries, Statistics for the whole region
tend to mask the rather unsetisfactory status in the other countries,
A distinction therefore needs to Le mmde Letwoen the countries which

have per cupita steel consunptiond unaer 300 kg (referred to 8s group A

in the discuseion below) and those with higher consunplions (group 1Y)

/ Consuaption
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Progres: in Asia is ween in jerepective wiern ooupared Lo
other develo, ins restons, L. Lim 1960=1V period, latin Americe irncreased
ite per capita steel censumption frow 39 kg tc 70 ki amd Africa (exeducing
douth Africa;) frow 10 k¢ to 12 g3 Asla (emelucing Ja;an) rajeed fto
consumition row 1U kg to 19 e,

Vonsugti 4 LY products shawe no conaistent pattem: in tiw
Asim oowitries ag 1% ir influerced iarguly by loeal factors, such ae
te etepe ot deveintmain of the ralliay ayste, whwithor or not Lhe
sounmtry L. an otl ;rocucer, and vigtimr uhe ecuonowy depents cn mining
or agricuiture, 1In Lim onse of typical ocvuntries in the region, the
WALn con@mption iteme arv sections w sheets which topetier account
for 50 o 70 per cert of total (“atle 2), Use of flaL jroducts has
increased wer the yoars while trat of reilway nateriais ani sections
ohows a decline,

Inconestia g;zg; 3 3 2 5 b 44 17 10 1
b | W i 7 18 1 2 3
Thai land }1955) 9 18 3 4 b 6 9 -
1962) u - » 5 37 u L -
Fhilippines émsf 13 1 1 5 37 e 21 -
1962 20 - 13 ¢ 33 6 »n $
Iran “’”f 15 ) ] 3: ; %_} 19 3 2

%3
¥
»

Soures* Moric Prede i Stec] we! Steel Dewid in
beveloping Cowmntriee, ECh, 1968

In the group A coumr: o8, the sls.e of Wndirenous production in
total eonmmprion has Actually declined to umer 70 por eent, and substantial
‘onnuee calinue to be inported :

A s

Pmt"ﬁ“. Iinim iﬁul 1’.3 w.? 25‘1
Consumpticn, muillion “ons 16,5 22.9 3.7
Preductior o3 par cent 75.0 79.0 68,5

of conmmpLio

Afrion: ams Middle kast rpioans Jepwd mope heavily on imports; howevar,
latin Ameries procuc: s & muah larger proport.ion of i.s needs,

/ In most




1 most of te countries, hivee procuction mocts e regul reamte
cf only bar jroducto am, te sa e axtent, » Palva 00d sheet arg Lin late
basud upon fmported th e Cil swrip,  Bxesplions are India wxi Chine whioh
have wmge stidues 4 progno jon o Ariually all celarorics ol v -ucte,

ACSnng LIl stee] procuctlii

Table : atewma toe romth o stee, rpocuetton R Lie BUAFL
countries, Of the cownir.oe ir yroup 4, only five = Chine, lraias,
iren, Malaysis, wvi Sout! uree - hive inteprlen steel plants starting
with iron ore, another nirc Lo ove vemi-interr Led rlenle Lased on wrc
furnaces amu bLareroliice mulla, widie the rret have ne prisary steel
production at all, Whin tle whole re.don s coreidered, the growth of
the steel industry from an culpwt of 38 aillion tore in 1900 Lo 15 million
tore in 1970 - a rate of 10, ver cont ner year = appears good,

Inkie 3: ¢ yetion in BCAME resicu
L .

L

ToaT — e A 00

Burma - 2 30
China 9,000 1,200 17,29
Honp Koy - 80 100
Indie 3,8 6,292 6,27
Inconcaia - - 10
Kores, Rep, of 50 192 Wl
Malayeia - - 30
Takistan P U 16)
Mildppines - 8% 2%
8iigapore - 70 A0
Thailam - 10 250
Viet~tan, Hep, of — — ——
Total: 12,348 18,962 25,095
firoup 3
Australia 3,73 8,400 6,822
Jnpan 27,138 hl,161 93,322
New Ze.lar — —ol 1%
Total: 2,89 16,649 100, 344
OTAL kCAFE: % ahgv P
TOTAL LCAFE dkadhy £l Mladad

wource: Ul Statiestical Yearbooks and countr; date




The Jajwione sieel irc ot 's oulstanc.t ™ ad ‘v wel!l
nown,  stemi production haa eXranced ‘roe J0 miliior tene to YT al]idoer
tonn in the Jart - ccaaw, et 18u Aemene roted wle g rossitie eren
Withowb & rivcmbloimic babe, At ralia o AGe BAJOE slreles bn cvalo, ~

amt of its 0¥ Wl con. resources, v lan ouitle. L rteg, Pevor el on,

int when Japan, wwetrolingr.s few Lenlaa arv reoved frm
thoie totals of the ;. ion, the cutput hae inorersed al ahout 7,5 prr eeat
PO yoar, froe 12 =1ildon *ous to andy 25 afllion toms, Guina a..' l.dia
topether account for practically Lhe whole of tlis Lo age Uicrease, with
obhera showing ver little :ruwth,

Actus. prauuctaon has citen bean muo, less Lrn ratec capacity
da tu various reasons, for instun'e, slump in comsiruction in Thei1lam,
anomalies in tariff structwre in Fhilippines, wd labour probless in
India, This wder-utilizatiom of cepacity lue bew: & chronic w fortunate
festure whish puts & great strain on the re, ion'e limiteu resources,

The slow proprecs tomarus self-sufticiency in stec. is incdicated
in Table 4, .ith two excejtions, nll group # cowtrivs producc less than
half of their alre.q) low steel ruvau.remut e, vhile mw; had no primery
steel production at all., This unsatizfactor: jesitior will cinpe by 1990,
though not as fast as it swnould,

daRle 4t Proportion of do.est.c praiuctior o apparcnt
conuisaption in selected EC.iFL countries, 196G exd 1970

—— — ; ion = 1001 —
AR
.M
S A
Bures - 3o
China 100 ™
Hong Kong, - 15
India & 7
Indonesia - 2
Korea, Rep, of 20 Wb
Malaysia - 36
Pekistan 3 %)
Philippines - 17
Singapore - 22
Thailand - 34
let=Nam, Rep. of - il
Sxeup B
Australia 92 110
Japan 112 134
New Zealand - — - - 21




T production ud smiere of Lhe WCAFB countrive in the

el onntexr is Shoan bajoae

el Yub, A - L84, 04 - oyd, 0 -

ECAFE count ries L35 5.8 1,9 Lol 25,10 Le2
(greup A)

All BCAME countries 1E,.2 1.4 65,61 Ly s 125,47 2.3

There nes Luen oniy a awall rerwase i1 tie share of the
&roup A countrie® altnouph tre whole sCAFE res‘on has recorded a paina,

As alroady noted, steel inaustr, expas.on has Leen haupered
by lack of demanc, laek of rav materials, aig lack of jimance. Fer &
country whose [ross rntiomsl preduct is under five biliion dollare,
it 1 extrewly ai.ficuit Lo reise auy & tali Lilliorn acllars for a
major steslworks even wimn oliua@ comitions may warrant this,

Eraduct ami _grocess petieme

while most cuurlries prouwce bare ano rods, facilities for
hot rolle tlit provucts et cvallable in ching, Ind:n, South Korea,am
the Philiprires, Frocuction of 1llo; awl speqial steels has mue goed
Progress in ‘nuls, am i befn- etartea 1, Irern, south Korea, ard the
Fhilip dnes,

In these countries, the numbear ¢: elcctric are fumaces is
large but their tonnage outrut js muali in jruportior to the open - hearth
anmi basic axypen prudesses. The presat suare of various jrocesses 1
ostimated below (exclucing Chinmn), §n 1Y7(, indin, oouth Kores,amd
Phlippines Fad open-heartis, while India a: .aiaysic hat Lasie ORY ;N
converters, The lurpe exialli» open-heartn »aeity 4. lxiis aceounts
for the hich preorticrcate vare of this process, awever, Ly 1980 the
plotwre will chii.e markedly, wit! ciwctric are Duntce wn. basde oxyren
process Lot overtakinge (1e overn-hearthy

) Ferceitape slare

bBasic oxy:en proceas 1 60
Open- hearth 6l 17
Electric arc furnsce 1y 22
Otheprn .} _l

Totals plee 100




b S 1

e present status of Lie irun s stev! o wustey in
inuivieual cnvrtries is briefly revioe. in Aroe !,

- i A 1 Vi i

heny countries L7 Asia nove ot yel bacr folly rcovered hy
kwolorical cappiiy AL exp oraLior,  hestit mural aurveyr 'ove Cgicated
a00d potential reserves, ‘At progestin wors neets ‘o be rreatly inereased
if tre countriss are tc inmall interrated Lron wa atees plents Lased on
their own aincral resource:,

mongly, t'w counlries (0 ;roup 4 have aucu! L wr et of
LU wria's total jroy ere re.ources of sbout BOU billion tons. (Agali:st
tuis, they produce 4 ner cont oi worrk.'s steel rau lave $¢ per oent of
the werld'n ropulution), The bulk °f Lle hi;h-prade ores am in India,
nd tc some extent in Lie Puily ines, afgianisten, e halaysia,
Bxplorstions in [huilwa, lrw, s oursw mve fnoteabes ;000 geposits,
8lthough most woulc neeu bemiiciatior while othas are in inaccessible areas,

in addition timre ure iarke reserves of eumplex lateritic ores =
2,000 nd1itoi tone Ln Priliopdres au SOC millfon tom in Dwwiesia,
together with titaniferious napnetit: sand: in Piilipiines wed Indunesia,

Taking Lhe ares as & winle, e juesent irvieore perition
carhotl be cuisiuered satisfactory, In the comiiy yeurs, new irterrated
steel plant: in South Kowwa ane fhaiiana would l.ve Lo aepena, at least
initially, on importe ores, slsth; mruucers such 16 .alaysia wsy
face cifticulties i Jiminy replavesnts for tiw r depleted reserves, In
lndiu, major probless wv delugs ang hiph o le o {wplesenting wining
and aggloweration pro‘ects,

With regarc to goidn, SRal, tiw josition is mimiler to that
ol {ron ore - deposits are there but muc wore rospuctiiny and uines
developneit are neadeu, China Lls U reserves, . an uonosi'.s Are
fair, depusiis §v. at larislan @y “biLappines need cunciverably developsent
work, while fn otle; covntzies collng cvalf wre pawril., m ouna,
Altho , h sub-Lit b Ouiis an. L1/ tes are avalleble,  tnder rroup o
aastralia las artensive 1cserves of powd qality coals.

/ Availabllity
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Availaiilit: of linestone, Jolomlty,and refractory malerials
i meaalty in he revion,

8 Aelh G e e cowlt i oamany couwntricr ac Loe econiic
adela oo B0 eloctioe B TR0 e REYE G Pl we LDV il

toe eetoblisimat of 2 T awber o "and coce mille®,  dowever,

ddactua $o 1 Ll Bvo del MLy s price rooay 7 Gp are major
eblae, (;Meabiy, rroce of Lo omes cerap (Caindy Tree the Vb oanc
Avetralia) ot et apo ol tO ueled., while dny, woona sersp is

~arally ¢ 0 Lo W bom, wr as e L 10 Lo Indil,  ioWRVCER

Yocal sorep  amrntien s Jasiter une countrae: el as Thailww,
sinapoire, ani (alayuls b ve aureey sterted using fooreasine proporticas

of iaporte. screp, . lope ‘o Wb witn growisn praauetion of molallised
pelleta, the neices o baporte seral would rot rise much over pruent levels,

while eicotric furwce o eclmariy, ic advancing replidly,
eerd fpocs seeliow Yo ot yob ond'e smels rorresy in the Warl. coumbries,
dimre are LVidlet Lot oy plais Taocla, lran, calnyeie, Tmilow,
south hores, but iy any lerge, sed-inte, ated trowucers prefer to put
thetr lixmiter func s tn gxpuakicr of are furaice (nd conventional ingote
Lommiry facilitiees,

s Fenure jo nogl countrs:r s the [rametation o1 cyjacity
tna larye rsabrr of 80l clmeacte re-colling mulis, rany of which use
only rercllable sopap e ard ocpiate eurt i o, fey are atle to campets,
o, priee, with mdorr b wilia Cow to low Inwour waices o o ovupricnds,
allhiowsn jrowet peitiy 8 ol uneatiafuctery, Lhan this frasasetation
axteis to “alsantian, Linplote sinlg, s eolc 10V 130, it ap ‘ravates
the prot.dees of ouality v eai 2L, ueiliation ad also prevents Lim
lastallstion ot & et opt e -utsed unit,

imerest v prodecliog of pre—meduccr ore is Wy hy  Countries
in Lo Moo aWe et eed cdler o en Lheir ores et Lave Loon
reluctant Lo dne' vl tiy oy Aoty D2 bhie veor weprfortance of bhe
exiatln. Ll plant « U Lot Rorea e fea Lenize, Theal wd, lnia,
vt hepea,ang oL ne s me e 0 vent gt i Ga0 Lepresuutton ~nsed
prodeebe, a8 20 I o bow i Bt Lo e et Uiy wer s there wai Xd

ie over cne mililon rru ot Lvtalliieed pad bt capicdty no bl recion,

/ o btreadly
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To broadly estimste the economics of using pre-reduced
materials in electric arc furnaces in this region, three altermative
routes can be compured up to the billot stage, namely:

I - Use of metallized pcllet (tnsed on solid-reductant process)

in arc furnaces with continuous casting

II - Use of metallized pellet (usin’ pasious reductant)
in arc farnaces with continucus casting ’

I11 = Use os scrap (no metallized pellet)
in arc furnaces with continuous casting

Costs of inputs under present conditions in a typical Asian
oountry can be assumed as followst

Nagnetite finec (60. Fe) $ 12,00

Canl (s ash) 9,30 (860 kg/t sponge iren)

W}" per million koal 2,20 (k.s il kdlﬁ
sponge iron)

Rlectric power, per kikh 0,0.5

labour, per hour 0.65

On Sis above assumptions, mreliminary estimates of costs for production
of 200,000 t/yr of billete are gi n in Table 5,

Due to hirh reductat cmstes ard investmnts, both pre-reduction
routes are approxiiately $ 10 per ton more expensive thun use of 100 per cent
scrap, wimn scrap is purchased at § 50 per ton. However, use of sponge
iron would be more eccnomical than all-serap when scrap prices rise over
$ 65 per ton, Murther, this would have the advantages of lower fareign
exchange oost ard better utilization of indipgenous resources.

As the steel industry in most of the LCAPE countries is still
in {ts infancy, there has yet. been littls adverse impact on environmert ,
When nev plants are being planned, there iz a temptation to postpone
pollution control equipment, Undoubtedly, as steel production expands,
close consultation will be needed between imdustry and govermment to
protect the enviroment, and at the same time, to permit steel to be
produced econamiocally, Are furnace plants in XKuala Lumpur and Singapore
are already beiig required to install fume-cleaning equipment,

/ Teble §



filuet onsts 1y allirrative precoss routes
R SRR

I=apoi ¢ aren 111-A11 serep

Gy . .
.

I=sporyce irou

Eae K] 1

T

Serap $ sponre (YU, de totul) LIV FHr 10030
vaiit ol 1ion
coneatt.rution, pelicti i,
aru reauction (500 L/ /day ) 14,5 15.% -
Are furnsces (D=0 L) and
continuous vasting 1.9 dald w
Total: ¢ 21,8 nidl v 28,5 =ild v 7.0mll
MIDOYWOL, PEEIQUD 6450 630 »0
sRonce irop (1nelucing,
concentration & pelletiming)
Ket naterinls ocost 32.11 =79 FY -
Cost above iRals Sekl N
orks codt i smGi fmm W2,87 e T -
Fixed churges (depreeiation
at. 7,. ani intercst at &x) 1N ] M.l =
cost ol sponge
(incl, rixed ot rmes) 534,37 51,77 -
(includine
sonb inuous castin;)
il aturinae cost PR 56486 9.5
Power .- elcetrodor L0 L. M.N
Cost above afh Skl Jal
.0rks cost ol bLilletes 61,40 o' N 80,00
Ficed ehurges (ueprunintion
at, 7, ared Interest at bu) 1L 0 Mhaall el
Cost of biliete
(inel, Iixed c'arpes): ¥ 95,49 $ 94,01 v 84,56

/ iatur situvition




lahmr aiiveiion

Tie esxpericrce in wet noutries is that witl vell=des! e
respiinet anl tratolne ororrassaes, all eate ora g ol aanpower for tin
fron o steel frwiuelry in atla ¢ be resly otuinea, labour coste
are sill low compmred tu tle ‘ruustrialised oo 'rive, but then uo are
labour productivities, lurest atuites, for istance, have votimuteu
avers ¢ labour coet, inaludin sialarios ug all ierquisitec, in cami-
integrat:d plants as fullowsl

Lnav/nentl,

Sirgapore It
i layais 0
Rores, iep, of 130
Theilnu v
Paili pines Y
Instonesis u8

Proguctivity i semi~interater plants punges fras 350 to
L0 inged tome per man-year, while !n fully tule;roted steelvorks it is
7C to 150 tons pewr xan-pear, i conteast, apgot ton proouction por
man-pear 48 250 in Japun. A inlerestan: oasc is tie new Pohan lron &
Aeel 0o, South Kores, a rillion 'on flat preciwcts plat which expects
to employ a sbaff of only sbaut 5, WO,

Dl saxslormental Lichlans

Tie kimd ol dirffcultice ww otstocles beu:; faced in tiw
egongon of iron enu s'eelm king are typified by tix examplos of
three asian countries = Lidin, with vast mariets, falr rew meterials,
W% & welldeveloped incustrial base; uowl horea which hac a poor
asteriais endowmant tut 16 pushiing ahead with steel amu lsavy iidustries)
ad Thailasw whieh has o relatively ssall warket, inadenuate mineral deposits,
but 1s now plannimgy an intepratod Meel industry,

dmiia: Ivon and steel production has Lemn running st abowt
60 per sent of oapscity, Altsourh Indian ore has sativfactery iron contents,
{t s an umesirable hit Adumina-silica ritio, Couls mre hi’i. dn aoh
Wy oven aftor wanlity, proauce coks with avout '2=25 per count ash,
Cousenuent 1y, tiwm alag ot inolas blast fwrnacer has han wiwaina content
(up ©0 77 per cet ) w thir incresses sl viscosit; aw resulis in AR
irn wAlysis of up tu 1,7 per eent silicon. To eounteract this, dolamuite
i used at some plante awd tla, diluteu with quartsite, This in tum
oauses hupqh alur volwmos g low furnice odtjut,

/ There are
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There are av pavsert 20 clast furnice in opwration - throe
with workiny volucg of o090 cua, yifteen o1’ L,000 cugn, five of
1,700 cu,m, i theoo of L0000 eng, lotsblast Laaporaiury avers; e
wbout 80¢7C, iy injeetion b tern onerally diseostinued due Lo

high ol cestu, Danber preportics vinles foom 20 to WU per cent,

n osteelnlin, opensheartis rar; 2 in size froe LU tons al
Bourkela to 500 tons ot ‘nilai, Threeo plunts have LD converters -
itourkela (4G-00 ton veswelsj, chautravathi (172-ton vesced: for alloy steels),
am .okaro (10X =ten vesseisn [ tle [first sty ., 250=ton vewsoele for
expansion), .o nirhesilico: hot welul wed puor refrictories have
caused aifriculdties in lin.n life anu productivity of the LD converters,

Some 160 electric urc furnaces arc operating in India, most
of which are undeér 10-tor. capicily, «hile the lergest are the two 50-ton
(18,750 kVa) units at tle wvurgarer alloy steel plant, klectrie furnace
steslnuking in conjunction with continuous casting at new mini-steel
plants is expected teo rise [rom the presemt 1 million tons to about
2,5 million tons by 1975,

The currcit protleans at Indian steel planis ure to increuse
the jroductivity of their iacilities amd reduce production costs., najor
efforts are bel n; vade, for instorce, to improve blast-furnace output
from the present. level of about 1 tos per cu.m, (as compareu to over 2 tons
per cu,m in Japan! un recuce the prescot tap-to-tap Limes of about

60 minntes at Lie iL converters, Au ecually pressing jrctlem je to cut

down the oost of conastructin: rev stecl caprcity in lndia,

There is no doubt that Indiu lus built up considerable capacity
to desipn, manufucture,yw construct nuw steel plants and expana existing

ones, Vith adoption ol up-to-vate hLechnolc -y aid with the relatively |
lower oosty of raw materials wnd labeour which it stdll enjoys, the industry

has & great potential,

south Korea: fhe norean steel incustry in 1971 (before tlo
Pohang interratec plant, sturtod operetions) was chiriaclerised by a
steiking imlelaonee bet: cen uheelaking (905,000 t/yr) anc rolling: mill
copacities (7,200,000 t/yvr), rewiring the Biport of substantinl
tonnagen ¢i samis, worcover, 23w other developine countriecs, llere
vas considerable framnersabica of o wcit s in 17 steelwakdng sbhops (which
Jncluaed a ocaadl 70-~ton oponsbicortiy, 30 Berncner converters, and numerous

arc furniscos), wxl O coldin mills,

/ The
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The 15 million SL uirecet reduction kiln/electric suslier
plant at luchon stael was intenuod tu pre-recuce marnebite cucenlrate
rellets using hivh=ash anthrecite, am snclt this in a 28,000 kVa
reduction jurnice to prodvce liquic iron, lul the ;:lnt could not Le

mido to opurate conbinmuousiy ot roted eapacity am was shut down in 1971,

snotlor provlen nes been tlat most of bLhe horcan steel industry's
production facilities were cuite old = 90 per eort of its steelmakin
furnaces and rolling miils hud been Luilt before 196C. Thic hirh proportion
of obsolete equijment widich results in high production costs will now
change with the comnissiondiy of tie 1,000,000 ton Pohary plant (POSCo)
and the expansion of vurious semi-integrated planta,

POSCo will te fully cowaissioncd in 1973, in about three years
frow date of equipment orders, which is a rood performance, Tiw plant
which includes one 2,60L t/day blast furnace, two 100 ton LD converters,
blooming/slabbin: 1ill, 60 inch semi=continuous strip mill, 132 inch
plate will,amd a billet mill, cost $ 310 million, a-air & reusonable

investment . Irormaking it Lesed almost wholly om imported raw unalerials,

PO2Co is being, expurded to 2,6 million tons by 1970, am again
to perhaps § milllou tons by 19C1., 4l the sawe ti.e, a sueong na jor
inteyrated plant is Leiiy: plunned, st this pace ol expansiorn, forea's
steel procduction coulc exceud (U kp per capita by 1961, 8 ma jor achlicvemsnt

for a developing country wiuh practically no raw materials base,

Thailaw: Thailend las no intepratec plani, althoush Siam
Iron & Steel Co, has three 20-ton charcoal hlast furikices for foundr;’
iron. One of the protlems of the Thui steel Limustry is the under-
utiligation of bar-rolliny, will cupacity. There ure [live sani-integrated
plants of which the largest = (O Steel - hus & capucity of 120,000 tons
per year, In addition, thcre arc six rerollers, riving uh agpreate
capacity of 600,000 tons, wihile current bar demand 1 only half this.
There is thus the need to Giversify output, Al:w, as scray prices are
rising, o scrap substilute such as uponge iron 1s required t be produced.

“hree palvanivers, with 1& lines, lave a capacily of 200,000 tons
per ycar, am a tinplate nlant with liot=dip amu electrolyiic lires has

a capacity or 65,000 tons,.

/ 3ince
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winge 1964 stuien 1ove ks oor F M Hasglaled 1beel
plant,  lerlier, tie low stec. ceax rouk not Jus' LY ortises eow  paeert
80 TrooESBus, 4 LW cont .t ion | cioase Loe oalioneton sark -
WE awy Apprcael 1o L ior Lans b DY e Lotepr te plom o rei

betiy seri:. cly ome i verdd,

It ae Lue w4 aelier Y oNep.wrd 1oR3€2 e Lk ned
inberrutea atee]l plist <! 1 o ntle 1 va ¢ pect@®, This causes
difficullie in aLiracts, L 4 Rassave fLiwnce reruvirec Wi profitbeld Mby
is Yikely to be wimtiract ve, partic lari, U tiw port, huwin,and olher
support factiities are wiaw '€ e unert ke & Lin sstrepronear,

Timesconue 1o, e olid joe for suitolde finmcial
ellaboratars ivve becowe o lesacge in v a8t o way of Liw
Asdan countries for an Lnilegratea deal fn.uetry, 1 tis case of
the lasslan plat 1 lra:, Lle proble. was ul. el eoly revolves oy
sals of natwral a8 o tne Suviel U on, M le Lhe Pohary plant w:s
finunces partly throwh Jepan reparetions, Tt is wertd noting Umt
in both cases the pimits were evemtually tullt A et forespr equily
particimmtion,

doel _mwisss

Almost om-thirds of Lw sterl regu. ralit s of U growp A
BOAVE countriss are duportes, malnl: frow Josn an patly froe sustralis,
host ermany, Uk, 'a,ami V3o, »oonbuic develoww it 16 Uwse countries
is Liwrcefore b ected Lo vome uxbent Lo varistions in prices ame
av.ilnbility of wtedl o1 the intemssional warket, su wl! us Lo
diffioultieon in balanoe of pagmciti cue Lo i wrial Pecurritg cost
of ovar § 1,000 million for stoei imparte.

Dars amt rodn, Llw sai Lyort (e, vere avallalde fyum
continuntal souroes at [,0,b, prices ¢t avot § 80 in Ve ssrly sinties,
rislng up Lo + 13U in 196570 are uropps: 1o arewd LMD in 19%),
dhen ocoan am lnlaw feel hte, cutua, tias litg coele, cle, are advied,
selliny prices rise sulst. .t 1L, 0 inttirce, un La ¢ MU per ton
in a land=lockw coontty vueb w8 o f nante Wi

/ T position
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The position is more diffieult recanving import of btillets,
not-rolled ¢0ils, anc other earit on which the steel processiny plants
are largely depemiont, ~hen the rariket wab buoyant such materiale were
prectically impossille to s:c e, causuy vonu juerable cisruption and
waer-utilisation o iar re-roliing, (alvanising, and tinplate-making
esgaeily. At other tires, Lillel. .ere being exnovted on the basis of
marginal pricting st ¢ 10 lower thin home prices,

Qene rally, neices Of stecl frow Japm were lower than from
otier countriss, for instunce, U mr cent lover than U5 imports into
1% ) muw..

Domestiz prices in the Mlic countes have felt the pressure
of risin, preduction costu, as also in tie dovelopec countries, In
lasia, tor instance, tur prices rose to Rs, 877 per ton (US$ 117) in 1970,
an increase of 75 per cerk over the 1961-70 decade, lonetary compensation
per wnit of lalour is rising mire rapidly thm labour produstivity,
Preduction @ots in lrdia are gemrally of the same oruer as in UK or
Jagan, while thay coulu be lower due Lo 8 Letter uatorials base and
lower labour costs,

18 cownries with semi~imtegrated plaits an re-rollinc wills
dopmudont upon imported billets and screp, domestic prices were gonersally
M, aml were emparable to imported steel dwms to protective tariffe,
freirht ol hamiling cherges, Domestic ber prices vary from,say, v 130 per
ton in Thailona and PRilippines up to & 170 per ton in Indonesia.

Demestic preduction ewuts are rieine not only becuss of the
wward trend in skilled lalour waros ai bensfits, but due to high
investapnt costs in plant expansion, lov equipmert utilisation as well
o risi ng @ets of domestic wnd imported materials am supplies, There
is an urget neet for et reduetion,

Ixade_in_manl

During the last decade, the group A BCAFh countries ave
beon net importers of steel, Imports in 1960, 1968,and 1970 are shown
in Teble 6, In spite of scute foreign exchCe aifficulties, imports
have inereased almost threc-fold during the decade, Three countries
are importing more than a million Lons of steel sach, anu the number of
sountries importiiy ovar 200,00 tons por yeuar has ineroased {rom

five Lo twalve,
/ Tabla 6
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t Imports of steel by HCAFY countries,
1960, 1965 ad 1970 .
(thousam tons)

SRR

UL I || W /.

Trop 2

Afghanistan BG40 1545 Lol
Burma 76,8 9644 47,6
China - - 33027.8
Hong Kong 81,5 13,8 439.1
India 1,184.9 892.5 1,597.1
Indonosia 20,5 253.9 422,4
Iran ﬁ26.8 558-6 1,3150‘6
Xores, Rep, of 83,6 1.2 791.3
laos - 0.5 _ 6.2
Malaysia 104,53 8.2 325.8
Fakistan 2.5 658.8 506.0.
Philippines A4 $30.9 579.1
8ingapore - - 696.2
Sri lanla 7.0 6h,d 954
Thailam 167,86 353.3 652,9
Viet~Naum, Rep, of 68,8 106.9 239.4
Geonn B

Jamn 638.3 ledeo3 b3
Australia 663.5 624,06 809.5
New csesland 222.6 493,8 m,z

MAL m‘ A.%3.9 5)53003 120079.9

L

Source: Statistics of Liorld Trade in Steel, United ilations

As 1s well knovn, steel consumption in the developing
oountries doss not fully reflect the dowand as chronic balance of
paymnants difficulties tend to restrict stecl imports, This unfulfilled
demand forces conswrers to twn away fram steel Lo use of concrete for
buildings, including factory structures, Foreover, import statistiecs
are not complete ad often do not inelude steel importod as part of
turn-key projects arxi defence roquireuents,

In some countries stringent protective neasures are applied
also to safepuard the domestic industry, In other cases, differences
in tariffs have tended to cucourape import of semi-finished products
such as billets whilc loenl cajmcity lies partly idle,

The pattern of imported mroducts (Table 7) siows a pre-ponderance
of flat materials, which are currently not produced in most countries.

/ Table 7
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Jteul tubes wnd fittinge are bein: fapurted in lavgs lonnagus by
oil-producing countrics sucl, as Iren =nu Indonesia, sus to the

gup Letween steslnacin: ane relliig capucities, {inportc of ingots
anc seis iu alwo siiatentairl, liv wouth Kores, fur inswnee, slavs,
billets, onc @ik eod) wecountor for 65 p v cent ol steel imperts, a
proportion whioct will osvl.ine will, the cormiscionin: of thoir own
intogretoeu plant, .

fiw proportion o wrricus products in total stsel imports
is aivwr: in Teble 8,

Table g1 Prouucy patters of steel imports
in Orou; & countries, 1967 and 1970

(por cent) —

A7 AR
Ingcts ani senis 16,20 15,83
hallwe' treck raterials 1.81 lJ4d
lisavy sectlons ‘ 16,5, 6,05
Liont sectinie 10,30
Wire rods L,lg (98 T
atrip b0 2,7%
Flates Y.18 18,00
uisets L 27,00 23,00
Tubes & fittings 6,05 11,3
nire . hed3 2,12
Tinplate 9,65 & 55
nhcels, tyres & wdes 9.8 42
Totels 100,00 100,00

e PR——

Exports froux the group A countiics have hithurte besn
sporaulc wi dnsdgnificamt, Inciu, for inst nce, hac ceretully
martwros & soou export, merkel in 1969=70, but has reverted to the
status of net Luporter due to its own ristig dewsics and undG epe
ytildzation of existing cupnciiy, south iKozes Lau mode notebl: strides

ag In tie next flve yowre in likely to eelrge ha & major stecl exporter,

/ Countries
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Countiies such as Thallamd currontly mave surplue mpacities
in bar pioducts and hive exported tw.ll tunnrges, The teek of
resoustructing the countrie: in the indo=Chima peninsuls 1+ expected
to give a bunst to the eaport efiorts of meighbouring cvuntrie:.
Ly and large, their own needs contin.s Lo be 8o {ar in etcess of
loonl production that =iporis can only oe mrginal. However, in the
long-ters view, it is logica. for Asian ocountriss with a goot resourcs
base Lo process their own rae mteriils o iron And stesl products for
export tou tha developed ard develop: ng countrles., Juch sxport swbstitution
would not only benefit their econcmles, but & 0 make for & mwe ratiomal
allcoation of ekille anu & less pilluted snvirowsent in the industrial fioed
ocountries,

Qutleck on demand and _saesciby
~ Table 9 gives estimstes of dommetic stesl domnd in
solected countrise,

Takle §3 istimated oteel demnnd in selssted
BCAFR coumntries, 1960
(thousend tens erude stesl)

ﬁ Urowth rede

Chipa 28,000 22,000 50,000 8>
India 10,000 6,000 16,000 I3
Indonesia 750 750 1,500 133
Iren . «y 300 2,700 5,000 0
Kores, Rep. of 4,700 3,0 8,000 8.5
Malaysia 600 500 1,100 110
Philippines 1,100 1,100 2,200 5.0
Singspore 7% 700 1,45 8.5
Tailand 1,060 640 1,700 0.7
Rep. of Viet«lan,
Khasr Republic & laoe 330 200 610 7.3
Others 240 LR AR 4
Tutal:s 51,990 39,570 91,560 I

eI s AR NI cnmaman et

/ ™ol




Total sotiuted deanni of 91 aillion tow by 1960 for
Proup A eountries regresents an svera g Lucrease of Y,6 par oent
par JOAr, songarsd o an increase of £, per cent over the 1960-70
perded, Comswmption in Japan cen Le expected % resch 105 million

was and in Awirelian-leow cesland 1l million tons,

Thus, consumption

in U otal SCAPE reglo: may weil be over 207 millien tons by 1980,

Ewven in 1790, & large oumber of ECAFE ecountries will eontinue
@ Mve par eapits reel consmgtions of under 20 kg (Tadle 10). In e
W0-00 perted, Un number of group A countries whish consume mere than
20 kg will have increased fror three to a total of ten,

Zakia i

Progreess of selested ECAFR sountries in
per capita crude steel coneunspti

Por apita

Over 300 kg
20 - %0

0 - 300
0 - 20

Atgmaistan

indo wele
Koren, kep, of
Bepsl

Pkistan

Phill ppines

Sri lanks
Talilmnd
Viet-dan, Rep, of
Othere

Singapore
tiong Kong

China

Iren

Kores, Rep. of
Yalayeia
dlippines
e lland
Agnnistan
burma

india
Indunesis
Khasr Republie
ace

hep}

Pekistan

Jri Lanke
Viet-lanm, Rep. of
Cthers

Singapere

Homg long
Korea, Rep. of

lren

Chim
Nal aysia
India

Tiland
Viet-lan, Rep. of

Afghanistan

ladonesia
Khmer Ropublic

Pakistan
el Lanka




Domestic production capacity will continue to be far short
of probable requirements, Due to difficulties in reieing capital,
organising infrastructural faclilities, negotinting btechalcal colluborstion,
ad s0 on, tie gestition period for new integrited ateelworks in
developing countries is unduly long, cften ten years snd more, Therefors,
unless & project hae aoved alroudy into the project planning stage,
it 18 not likely to be in opsration by 1980, Of ocourse, & large anumber
of semi-integrated plintes could fructily much earlier,

Integrated steel projects whidh huve fair chances of
meteriulising in this decade or in the early 1780s are plants of
sbout 2 million tons each at Vishakapstnam and Hospet together with
subetantisl exransions at Bokare and othwr existing plants in India
(for which $ 5 billion is being allocated in the Fifth Plan, 1974~79);
plants of atout 1.0 to 1,5 million tons each in Indonesis, Philippines,
and Thailand; expansion of Pohang to 5 million tons and a second mejor
steelworks in Korea; expansion oi Iefshan also to about 5 aillien tens
end & seeond m jor steslworks in Iran; and poseibly plants in Fakistan

end Slugepore. In addition, major new steslworks and exmansions of
sxisting plante can be expected in Chinma,
These, togsther «:h semi-integrated plants, could double

eapacity from the 1970-level of 30 million tons to about 65 million tors
in 19680, an increase of three to four million tonw per year for all
developing countries, Howsver, actunl production may be significantly
lower. This doee not take into account exporte to countries outeide
the region. Even 8o, there would be substantial net imports of

20 to 25 mlllion tome per year by 1980,

Anyasieen's requiced

A total investasnt of about $ 10 billiou would be needed
for iron and stesl industry expension in the ECAFE countriss in group A
in this decade. This in tum will require competent and intensive
plarning efforts in each cowntry, with substantial technical assistance
from international agencies, The costs of mistakes in planning will
be high. Further, construction custs ln this reglon have been rieing
at 3-5 per cemt snnually and delays in luplementatlon will add
substantislly to the already heavy investment burden,

/ Intemational




lntarmsden: 1 eo-ppiivbies

The prolleas of teshtology transier and {iranaial purticipation
LNBL NoW recsivo rven rriater attention. lrosentl; Jajan hes Lnvestments
in some 3O ircn and <Ae ! prodects o Lk precion, minly in Tailuad,
Philippines, Indonesia,&ni Milaysia, alt: the oo o ception of Malayawts
in Malaysin, the investamsnts n-e ali i secondary steel processing ventures,
such as palvaniring pieits, for «hich the sewis are penerelly supriled
from Jupan, This jaliem will unduubtsdly chanyge in the [uture,

Also, it is now revogaised thit tne coat ol a steel protest ean
rise by about 1C to 1S per 2ent 10 1t Iy tied tw credit from one country,
and developing countrlss would be well auvised to place orders on competitive
bide from selected suppliers in two or more eouatries wherever pussible,

In principle, wusi.ierable economiss could be achieved through
@ integrated plinning scrategy for steei development on a regiomsl or
sub-regional basis; in pinctiee, nrogrese in implementiing euoh mu.ti-mtisnnl
venturee has boen insignificsnt due w0 the political, tarill, eaplepusat,
financing and mevageami problems involved. A recemt ECAYL study hae poimted
out the viability of a 250,000 tons per yeir billet pioduction plant te weet
the short-term requirersms of the Indonesia-Philippines sarket, starting as
& comsercial project in Indomesin, In the five countries of woutiieast Asia
alune (Indonesia, Malaysis, Philippines, Singapore, and Theilans) there {s
expested to be a shortfall of half million tone of billets by 1975, rising %
1.6 million tons by 1980, after taking into acoount ull preposed enpanaions,

There are other less complex aress of reglomsl so-operetiiun,
such as the recent treining of lranian persennel at Indis steslworks,
research dnd development on comc~r. proviens of rew materisls wtilisstien,
Joint mineral rescurces prospecting, ad 80 on, A good example is e
formtion in 1971, at the initiative of KCAPK, of the Soutdh #ast Asia
lron and Steel lInstiiute (SELISI) st Singapore. Six countries of the
sub-region, with Japan and Austrulia as supporting menbors, now Mve 8
forum for exchange of tachnical ideas. By its publications and seminars,
SEATSI lo playing & e.gnificsnt rele int his dovelopment of the Aslan
steel industry,

/ Consludien




Ssaslwisn

™e g8; Detawen »toel domnnl and indigousus preduction o
widoning at an slarwir; rete Lu the deveioping countries of the
BCAFE region. Soee enuntriss do 0°t Mve Lhe regquisite mrket,
mteriale, and infrasbrveture nveded for establishing an Lutegreated
iron &l steel industry and Nave tiwrelore wisely epted for amll
seai-intagretad plants, supplousniing their needs of flot end ether
emeial moduots by Imgerte; other csuriries now Mve strong cases
for imstalling v willion ton integrated plants bt sre uperiensing
eifti euities in isplemmmtation,

Wth oonserted offeorts it should ot4ill be peteible for this
vogion to add about thwes millien tome of stesl eapesity per yenr
wp 0 1990, \nd oven mare in the yoare ahend. This thould b eonsidered

o0 ¢ slaimm targes.

/ tenss
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Iron &« gteel Jroduction Faciiilics and

Fytury fqens of 4. ak'n Goal

ixigtiig facilitles for iron uno steel praducti .n together
with pluns for expansion are bricfl, outlinea belows

0

Alghanisten

Ther: 48 2t pesent. uc irn o steel producticn facility
in Afghanistan, The Covarua-nt hks beu oty iy tie ut1lization of
the tiaji-Gak iron ore deposit for establisning wni integrated steel
plant ncar vamian, ab.ut 45 ku frow tic acposit, The deposit, at an
altitwie of about 4,000 metros along ths wat.rshed of tie baba mountain
range, ls reparted tu huve a potentisal roserve of 2,000 ndilion tons,
analysing about 6U% Fe, P silica, 20 alwnina snd low phosphorous end
sulphur, Coels fur ookl cre aveilable in the Sobmesak and Laritur
fields of the uargug coul region i, the ball province of afghanistan,
about 200 kut from tue proposea ateal nlint site, Coul reaerves are
estinated at 80 million tuns, inciuding <0 willion tons of proved reserves,

The Soviet Unilon made a prelininar, stucy in 1367 for a plant
to procuce 140,00C tuns of rolled products and 300,00¢ tons of billets
per year, osubsequently, a roport has been prepared by a suropesn
consortium, Tus vast natures pas deposit and low level of acwestic
datunu (current Luports 15,000 tons/yeer) would point to the poesibility
of & sporge iror beveu peration,

Y

The only stesl plant in buwrma in Ywana region (Insein), about
20 Jm from Rangoon, ies been in operction since 1957, Its muin fucilities
ircluoe a 12-ton electric arc furnace (capacity 22,000 tons/yeer), rolling
ndll (capacity 40,000 tens/yerr of mercisnt bars and svall slevs), sheet
mill (cupacity 8,000 tons/year), palvonicing plent wnu wire procucts
plant, Luu to shortge of Guiwetic scrap ond difficulties L import
of Lillets, plant producti.n hus been low,

Plans Jor expiroing sno diverwifyiw the lron ona oteel
fnuustry wre veing prepurcu,  loteatindl iron ore reverves are 45 ndilion
tone, with proveu reserves of 10 mbidion tns, Ores ars usinly limonitic
with 40 to 600 1r « content, Small lienite sme coxil:, coll deposits
are alsc available,
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Horg Kong Lus fowr leaciry, proaicers = rujl Marden Co,
Chiap Hua Iron & Steel woerks, St J4ing Co and Shun Fwx Iron Worke =
which have arc furneces anu rolling wiils for producing vars, Iu
addition, there are 25 other rerollers who use meinly hieavy plite

screp froa saip-breeking operations, Total capocity is &rouw

400,000 tone per yeir of rclleu steel products,

lwjor pipe producers are Long Kong ‘‘ube and Metsal Products Lta
wnich manufactures weluea and upiral pipes from §* to 60" dia (capaeity
30,000 tone/yr), and .ong Korg oteel Fipea Ltd (capacity 6,000 tona/yr),

indis

As Indie is & large producer in the ECAFE region, the pece
and menner in which the steel industry has expanded is of interest, Incis's
First Five=Yesr Plan (1951~56) aimeu &t increasing capacity of the existing
plants = JLiCo from 1 million to 1,3 million tons snd Jf§Co from 0,3 to
0.5 million tone., In tha Sec.nd Flan (1956=61) priority wes given to the
steel inuuetry, with the object of reising capacit, from 1,5 to 6 million
ingot tons, Thruo nuw plints were tuicen up, et fourkels, dhilal and
Rukapur, each with an initicl capscit; of 1 million tons, At the same
time, the T1lo and [ICo plants expaunaed Lo 2 nillion and 1 mdllion tons
respectively, The Third Fyan set b modest terget of ralsing stoel
cepacity to 10 million tuns by 1965=(6, by expansion of existing plants
and the setting up of a new flit producte plant at Lokird. lowever,
the installation of Bokaro wes delaycu end existing plents could not
be operated at full capscity, uubsequently, therc wis an acute short
of steel which continues curing the current Fourth Flan (1969-7),

hpart from the integrated steelworka, tiiere are a dozen major
non=-integrated procucer: based on elsetric furnaces, Thuru are four
major alloy steel proaucers = the Lurgapur plant of Hindustan Steel Ltd
(eapacity 100,000 ingot tons), Mysore Iron Steol works, bhadravati
(capacity 160,000 ingot tons), hiwhindra Ugine nesr bombay, snd Guest
Keeu Williaus near Calcutta, Total 2lloy stedl capacit; at present
is about 350,000 tons, which is being iurther expandea, In swiltion,
there are sume 200 re-rollin, units which utilize billete or re-rollable
scrap to praduce bery ana rols, flats ard light eections,

/ The installed




The inetullied cupscit; is sliost: bewow)
Inssallec capacity

on tens
BAMLACUCSER
Tido 2,0
1IMGo 1,0
w;&ﬂlﬁ 1..
bhilal 249
burgopur 1.6
Mdax_ates) unlits
hrgapur alloy ateel Flant 0.0
Wysoie Irun & steel norie 0. 11
Private sector wnite 0.1
Secondary producar. Rl
Totals | N
L ]

e fpkake miosliixis (indtisd sapasity 1,7 millton tone)
started prouuction in 1y72, and L4 eurrwuitly beilg expardet to & sillien
Sons, at the seme tine, two new stesl pl.aite of abowt 2 ailliion tome
sach wre to ve fustallea ot [gauat wnv (Aphalaiban °nu on alloy steel
shant of about yuarter million tuio et salem,

Fotentis. reserves of hi hi yracve irin oru in Indi:. are showd
¥ blllion tons, Its huru coal reserves of 125 billion tons are the
fourth largest in the worla, bwt eoculs suitable for cokking are only
3 billion tone, Among the developlig Car. countries, Imtic hes 8
§o0d rew mstericlis buse for fiuigencus steel prauvuction as well ae
for exports,

Indenania

with the stabiidsaticn of the Im.nresian stonanyy , Uwn domamg
for steel can bLe expectod to rise, HoGuU.Zw.ente are nOw sround
600,000 tons pr yoar bt lasel prouustion wue only 10,000 toms in 3971,
kixisting steel feciliti+ s erut

(1) " Iwar Ljakartsa, which has ote J0-ten open
i wos 89700 mills (capacity abeut 30,000 tome
annually, ;
(14) Qiasarte lron BIequcta With oms 5-t are furrece;
(14) with one 8=t arc furn«ce ans plans for

odd snother =t ani twe 30t are furnsese;
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(iv) Qegigg wita plins for instulling a 8-t arc furnace;

(v) Uk W.ich operates two galvenlsing lirey with
A capacit, of 20,000 tons/year un two-sulft bosis;
(vi) g ' .ich has 8 capucity of about

’ witres/day of conduit paper anu furnitwe tubes
ol 1,800 tons/year of nails,

the three prcjects for Lron and steel provuction planncd
in the 1960's fe vo not 1.ode proyress, nanely, pip iron plant et
lampung, swatre (eepucity 35,000 tons/yesr), steeluwcing unu rolling
wille at Tyilegon, Central Jave (cepscity 100,000 tons ingut steel),
au Kaliuanten integretec steel project (capacity 250,000 tons ingot stesl),

The 1Tjilegon project hes bea: tuken over by & mw company,
Sapliadal, which plane to oumplete a rod wdll and light section mill amg
vire drewing plant, A wpirell,~weloeu pipe plint hus boen coupleted
with Duten and Fhilippine collaboration, A colu strip rolliyg mill ard
o fqrge ahop are being plennes wit. cssistince froa Japanu and australia
reapectively, Kracwtau hiy plens to instali an integreten plant of
about 700,000~ton cepacity by 1960,

&

In the last doceus the econoiy of Irun has recorded spectacular
growth wu steel consumtion has rises (ron less than islf-million toms
in 196C to 1,3 miliion tons in 19N, 1Today Iren hes » major iron amk
steel industry wiu ohh includes the foliowing:

ARxi bishr ataaikigcka. Jafabant work stertec on thie projeot

i collaeborution with the soviet Union. The initial procuct-mix

(500,000 tong/ar) erviusageu 25C,000 tong of structurils, 140,000 tona

of beru ani rocs, 70,000 tons of billats, end 10,000 tons of hocps wd

gt rails, Tie firsl blest furnice cvumencea jrouuction in Lecenber 1971,
follewed Ly the LL-converter, sontinuous casting shop ani rolling mills,
Iron ore is supplied frou the Chogart deposit, sbout 550 i fram the

pPlunt, It is expestec tmi cnl will eoms [rom the Xemuan deposit,

700 iev. awvay, Worx on the expansion of the lefamn plant to 4 nddiinn

tons by 1978 is now in propress,

/ lrenien




{mnisn Bolling Mille Cos e Irenian Rolling Kille at

Alvas has three units. The first was set up in 1967 for producing

65,000 tons/year of rounds and sectione, followed by a mill for

reinforaing bare (capscity 85,000 tons) and for wire rode (eapacity

150,000 tons), An electric arc furnace steslmking and continuous

oasting plant with a capacity of about 200,000 tons hae also been installed,

dums Pioe Nili: Thie plant, inetalled by NICC at Ames, sonsists
of a large mill (450-1200 mm tube 8ise, 90,000 tons/year capacity) and
¢ smll mill (150400 mm tube eise, 60,000 tons/year capeity), 4 new
®ill to produce 12-100 mm diameter pipe with espaeity of 50,000 tons
por year is being planned,

Alaa Pioe and Rolling Mille: DEDI heo installed & plant

at Alnas (40,000 tans/year eap city) for 25 o 150 = diamster pipe,
A marrew strip/skelp mill with capscity of 300,000 tons/year has alse
besa installed,

Samate Industrial & Commsroial Co: Sepanta located at Tehoren

Sanufsetures grlvanized sheet (15,000 tons/yesr) and welded steal tubes
(35,000 tens/year).

Studiss have been made by UNIDO on plants for production of
8lley and spesial steels in Iran, as well as on ferre-alley plants.
The establishaent of & oold rolling mill for ssnufacture of sutomebile
shoets, starting with imported hot bands, has been wider consideration,

Khanr Jasuhlis

ruaumnnnu.unumolmhmc-mb-
Mmuomuﬁnuputydmm/mmmpm“
5 tows/@ay for smsll sections on single-shift besis. It ganerally
Pells serep steel plate out into 1 a, lengthe,

There are & fow saall stee] Processing plants, such ast

(1) =~ iron castings and mciine parts for sugar and
induetries, pidks and shovels, ete.

(14) = @hlvanised sheet (capaaity: about
Fifollang - sivnised shee wrking) |
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(441) Swax Bigb - barbed wire and mils (cupseity: 3,500 tons/yr nails
end 1,500 tons/yr barbed wire, on eingle shift)

(1v) Sakorams - nails, barbed wire, wire mesh (ospacity:
3,000 tons/yr nalls, 200 tons/year barted wire,
600 tons/yr steel wire mesh, on singls shift)

(v) S8enly ~ iron oastlng (three 600 kg/hr cupolas)

As proposed by the ECAFEBAUNIDO steel miseion (May 1971), a
merchant mill (22,500 tons/yr capscity) is plauned for installation
at Kampong Som in the Reconstruction and Development Plan (1973-1980).

Kocea, Bepublis of

Demnd for rolled stesl in Kores has risen from 136,000 tons
in 1960 to 1.6 million tond in 1971, lowever, total indigenous steslmeking
capacity was around 900,000 tons, although rolling mill capueity was
over 2 million tons, Thus, considereble tonnages of semis and products
were iaported,

lashen lren. & Stegl sgrke based on one 70~ton open hearth hes
& oapacity of about 120,000 tons of atesl, It is planned to expand

this to 300,000 tons in 197374 with installations of two AO-ton elestric
are furnaces, and to holf-million tons by 1976, Inehon's project to
produce pre-reduced iren ore in an SL/RN kiln for smelting to liquid
iren in m electric reduction furnace has been closed down since 1971
due to technioal and economic ressons.

There are 17 plants with steelmking and 62 with relling mills,
including 42 small section mills, L sheet mills und 2 plate mills.
Companies such Dongkuk, Keukiong and Hankuk are expanding their capaities.

T™e nev Pobang lrop & Stesl Co in southeast Kores will have
a wapoity of 1,000,000 tons of stesl in 1973. About 80 per cent of

the iren ore for the plant and bulk of the coal will be imported.
Pohang is to Le expanded to 2.6 million tons by 1976 and psrhaps

5 million tons by 1981, At the same time there are plans to build a
second sajor integrated steelworks on the southermn ooast,
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lalarsia

During Malayai.'s First Plan (1966-70) the desand for stesl,
both sections and flate, has ineressed substantially and s surrently
sround 575,000 tong, ludigenous brmduction, howsver, was only
160,000 tons in 1971,

The main produce: is the integroted i
4t Prai which hig o current steol sapacity of about 120,000 tons psr
Yoar. It wae founded ip 196, with 51 per cent- of capital from
Malaysian Government and the bulance from Japrnese companies. The
min facilities include; two 200~ton charcual blast furnaces (capaeity
120,000 tons/year), two 12-ton LD converters and one 10-ton eleotric
8rc furnace (capacity 120,000 tons/year), together with plowghing adll,
continuous mil), cross-country type findshing mille, a b-strend Olesen
sontinuous casting uchine has been installed for 100 s $9 billets
with eapacity of 5,600 tons per montli. The expansion of Malagnwats
to produce flat produets is being studied,

dnted Selsrols Staed Ul in Kuale Lxpur e sne 10-te

are furnace, an old 6" - g rolling mill Produsing about 8,000 tons
Per year of flats and rounds, and a now mill with 14" roughing stands
&nd 10" finishing stands, Other woducers are Db Yung, with one 3eton

nd one 6=ton arc furnsca, MEMM (one 10-ton are furnaes)

and Southery (ome b-ton arc furmace),

The cupacity of 6.1, sheet uills and pipe aills apre reported
to be a8 follows:

Capaeity

dbeet ailly

Federel Iron Works 23,000
Southern Iron & Stesl Aorke 12,000
Malaysia Galvanised Iron worke Sha000
Totals “;m
SR

Malaysia Galvaniged 36,000
ICC Boon & Sheen Stee] Pipes 12,000
Steel Plpe Indwtries of Nalayaia 44000
Total ¢ 62,000
SR
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Presently Nepal has & re~rolling uait st Parwwnipur near
the India border (eapasity swout 13,000 tons/yr). Dus to difficu’ties
in importing billets, plans are Wiisrwmy to adu slestric ars furmeces
and expand mill capacity to atout 30,000 tons. Current imports are
around 30,000 tons mer year of iron and steel products.

Nepal Mas been coneidering the installation of & e‘eel plant
®inoe the discovery of the Frnulchioki ircn are doposit 20 years age,
A recent investigaticn by BCAPE nas indicuted positive ore resouress
of 1,6 million tons, Wdth prebabls and pcesible resources of amother
1.4 million tons. Typioal ore analysis 49 5Gi Fs, s 5&0’. b u,o’.
0,0665 B and 0,018% P, Tests on this ore at listurel Netal lurgieal
laboretory, Jamehedpur had given sstisfactory results, Sites nesr
ammmuuuumuunarmm.mudmmm
ave been coxsidered. e we of charsesal blast furnses or elestrie
smslting furmace for iren sking arc possibilitios, Major preblens
are the lack of electris power, smrooal sources, and adequate traspert
facilities,

Daidates

There s no integreted steel plant in Mukistan te &te. There
are about 120 re~rolling mille besed en serep and billets, with an
SAEregate capacity of abeut 300,000 tame. Nuch of the apeity s
unutilised. There are a few elertrie are furmsces for steslmhing,

A plant has aleo been installed to produss sbout 20,000 tema/yuar of
alley steels.

Flame fer inetallation of an integreted steslmrks Mave boen
under study for som tine, 4 1,000,000=80n plant hes desn viswslised
8t Karachi based on imported rev saterid o, based on eredit fros UGHR.

The Kalabagh steel projest is ampected %o be besed on low-grade
8iliesous ore (30-35+ Fe) from the Chichali deposit in nertiere Pakiotan.
Potential iron ore reserves are estimted ot 400 million tome, with
proved reserves of 125 million toms.

Pakistan Industrisl Uevelopment Corpuration has preposed
setting up pig iroa plants of 80,000 and 30,000 tene per year in
8ivd, Beluchistan.
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Dermnd fop ctoel rose sleadily from 684,000 tons in 1967 to
996,000 tors in 199, dempiiug Lo 686,95 tors in 177, Alrost
65 per oent of corswiption hus beer L flat productr for mivanised
reofing sheet ami tin plate fous eannad products.

At present there are niin w-Jur seiti-intagrated stesl mroducers
making smll iugots o screp in electric arc furnaces, and 32 relling
mills preducing roun's fron imported and locul Hillets. capseity of
existing faciiities and 1970 produstion is &8 follows:

No. of  Gapseity Preductien
mu’._m_mu

Neel ak ing 9 340,000 107 ,000
Sar relling aille n 1,400,000 82,000
Shest rolling milles

fot rolling allls 1 300,000 140,000
Cold relling mtlle S 520,000 3%, 000
Shoet grlvaniting 8 420,000 133,000
fiming plante 2 137,000 96,000
Steel pipe & tube mille 7 101,000 30,000

Futh of the capucity his been under<utilised dus %0 [luctustioms in
domand and substuntial etee} imporis,

Currently, ibllinuines ilooming Nilla 16 the largeet steel

produoer with a eapacity of 100,000 tone per yesr frem tup 4O-tan
oPon hesrin hl'mm.

i) has & sold reversing
sl with a eapacity of 140,000 tonr per year and hot dp and olectrotytis
Maning Lines with capeity of 77,000 tons per yesr,

Alima_lniocrated Sievl iuil Ing UIASMI), which took over relling

aill facilities fro. the Naticnal Shipyards amd Steel Corp, now Mae cold

tandem mill (N0,000 tone/year), esectrolytic tinning line (70,000 tons/year),
blooaing/alabbing alll (1,000,000 Lure Lear) and steckel mlll (300,000 tons/year).
Beek integration to u sapac) Ly of abcut 350,000 tons hss bean tallked about,

™e lilgen locatic: hes the advantage of port facilities ang abundant
vower from the tgdroeieciric plant at iaria chiriotdni Fulle,
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The Board of lavestment is considering plans for a ma Jor
1.5 million ton integrited frun and steel works to oe compieted by
1980/81, An integrated plant with oapacity of 2%, 00 tons hae also
been planned by Santa Ines Steml to be located at lLaguns de Bay
near Manila,

Maxgele Stesl Corppration produces steel ingots in six are furnaces

for rolling to wire rods (cspacity 76,000 tous steel per year). Christins
Sbemioal industrick produse some ferro-alloys.

Philippines possssses substantial iron ore deposit - 920 millicn
tons of known ruserves, Since 1907 the Philippines Iron Mines Company
s been operating a pelletiving plant (880,000 tors/year capacity).

Coal reserves hive been estimted at 35 million tons, including 10 million
tons of coking coals. '

Sampare

The demand for steel i.. Singspore has been growing repidly
with the expansior of chip bullding and etesl transforaing industries
in the Jurong Iniustrial Eetate, Apparent consunption rese to
760,000 tons iu 1971, ol which loecal production was 146,000 tons.

Yetionml Iron & Steel Milly, the largest producer, ms two

30~ton and nne 4LC-ton are fumices, and three bar mills (capacity
120,000 tone/year) of high tensile deformed bars, flats and light angles.
A rolling mill under constructiovn would raise capacity to 265,000 tons.
with addition of & secund 40-ton arc furnage, steelmmnking capacity e

to be raised tc¢ 270,000 tons,

Other steel facilities include two reerollers and the followings

(1) dlsalmn Sieel lodustries Lid producing electrical ly welded
pips, §" - 4" alia, capacity 1,800 tons/month; Spirelly

welded pipe, 6" - 48" diameter; pipe galvanizing, lining
and related facilities,

(11) Malavols Steel Pize Menuacturing ig - two lines for

electrioally welded pipe (4" = 6" dia), oapacity
10,00C tons/year, of which 6,000 tons is galvanized,
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(14) Singasere Gelvanlzine Indwetries ldd - produces hot diy

fslvaniged shaet, 2,5 - 3,0 feel wide and 6 - 10 foet long,
capacity 12,000 tons/yeur.

(1v} L e X ard y = produses 750 tone per menth
of druwn wire & nail wirs, and 750 teus per month of
galvaniced wi~v.

i, Janka
W atarted production ut its Orwmla

rolling mills in March 1967. Tiw original plant had o espacity of

about 60,000 tons/ywsr of rolled products on s twoeshift basie, starting
wdth imported billets. The plant facilities consist of billet re-inating
furnsce (28 tons/heur), roughing mili (one J-high 500 ma stand, two 2-high
400 mm stands), finishing mill for werchant bars and sections (thres
2-bigh L0 sn, one 2-hign 350 mm, two 2-high 250 mm), wire rod mill

(eix 2-high 250 rm), wire drawing and wirs products shop.

A study in 1969 on expan@ion of the Urwals plant propesed
oW 30-ton electris arc furnace and j-swreni continucus casting machine
to produce 45,000 tons of hilleta/year. Subsequently, it ie planned
to produce 65,000 tons of billets, rising to 108,00C tons,

In addition to the state-owned Ceylon Steel Corporatiem, there
are tw privataly owned plants for galvaiised sheets, with capacities
of 12,000 tons per year and 10,000 tons per year.

3ri lanks he iron ore rwserves of about 30 miilion tone, of
which the largest are ut Kurunegela (7 aillion) and Panirendsws (5 millies).
Coking ooal is non-existent,

Thedland

During the decade 1960-7C, industrial development in Thaliand
has been repid, witi, real CDI° axpanding at an averege rate of about
8 per cent, The Third rive-Year Flan, which “egan in October 1971,
visualises an expenriture of 100 tiliton baht (US$ 5 milliem).
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Flg sren jwoduerio s started 11 1789 .1l 2 re-tailin- will was
commiseioned in 1962, Steel produstiur capac.ty wma bullt i Pupldly
in the middlewx’n, Howewver, tie-e i, (. ~inle un .nte,. sled wieelwr:r
in Pwiland. The bulk of the podustion 18 in bars and rode. Most of
thic capucity 14 in non-integrated pants wit® ere fopmace are igot
saoting facilition. In addition, there are steel pipe, plvandising and
timning facllities,

Steel desand In 1971 ws about 900,200 tens, of Jileh oniy
OR-third wis produced Indigenously. Ariefly, production facilities
Are reported o be us followe:

b alalamte  Casasink, Mx

toel bare 1 $50,000
Galvanised sheet. 3 <15,00C
Bteal raile 17 26,000
Glvnised wire [ 80,000
Gslvauised pdpe 'Y 133,000
Tinplate : 2,000

The abuve eapacitien are surrently in escess of loesl desmnd
in msny categories.

alge Jron s teql "ogmgy, icasted st Taclung, Sareburt,

about 120 ku [rom Bangkok, utilizes iron ere from Khao Thmp kwmi,:

bogburi, for iren-recing 1u cimieonl blast fu~naces. Tre irun produced

18 weed for nuing grey and sallesdl. irun castings, T sAjor faeilities
include: thres 2)-ten “mreoal bl.st furnacus, three nigh frequenc;
furnnces (100 kg, 500 kg wid 2,000 kg), thewe B-ton wiir frequeancy furmoes,
on® S-ton 300 kVA erc furnaces, teo J0-toi 10,000 kVA arc furnaces,

one J-etmrd machine (100 x 100 raa billets), one mmrehant aill (150,000 tons
por yebr of reds and light sections), one pre-streseed cunerete wire plant,
SIECG sl me founuries, grey iron, 4,500 tons per yer:, wllestle ison
2,00C bons prr your, nsteel 3, 5% Wwos per year,

It 13 planved 0 Lnstali tws 320-ton per day shareval plant
furnaces, L) eonvertars, ant add.tlioml cantinuous conting pleints,
Logether wit' expaneton «f bim existing relling wlll to about 230,70 wne
por year oapacity, rruduction in 1971 wa: about 20,000 e of iren and
60,000 tons of steal jieductys, vaprcity Ln 1978 Ls about 120,000 tons

of steel producte,
/ G Steul
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dalle S3tead Cooo itde (a Joint Thai-Japaiese venture) near Bangkok,
starteq production in 1967. 1t now has three 20-ton electric arc furmaces

(normally charged to 25 tons, 7,500 kVA transfomers) producing an average
of sbout 8 he.te per day, This plant has a rolling mill to produce round
bars (6-25 mm diameter) ut & rate of about 25 tons per hours In 1970

GS Stesl produced sbout 111,000 tons of ingots, rolled to about 105,000 tons
of finished products, Production dropped about 5 per cent in 1971, but

s expeoted to rise amin to about 115,000 tons of products in 1972,

Thai-lodis siteel Co (slso s joint venture of Thai and Indian)
has & semd-integrated plant comprising 8 5=-ton ars furnace &nd & small
opsu-typs rolling mill of about 10,000 tons per year cApacity which wae
closed down in March 1972 when their new mill with 50,000 tons per year
sapacity went into production. Considering the present duty (20 per cent)
on imported billets, the cempany is now envisaging instal ling & 20-4an
are furmace with continuous ocmsting in order to remin compe titive,

There are & few small sorep stesl melting and rolling units
‘such &8 Bangkoit Steel Ce, Round 3teel Co, Universal Steel Work ,
Bangkok Steel Producing Co, ete. which producs a few thoussnd tens
each of steel bars (6-25 mm) annually,

The Governmert is oconsidering the installation of an integrated
l.ron and steel work with an initial capacity of about 1,000,000 tons
por yoar. This my start with s cold rolling miil with back-integretion
to steelmaking and iromsaking feoilities. As the knom iron ore deposits
in Theiland are not of sdequate quality or quantity, the integrated
steelworks my nesd to start operation with high proportion of imported

iron ore a8 well as caal,

lasa

The ourrent Pive-Year Plan (1969~74) lays stress on infrestrusturel
developments such as the Nam lgun Dam. The emergency situation deters
investment in industrial development, at the same time, there is & serious
lack of msnagerisl and technicsl manpower.

/ There is
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Theve i no loosl iron and steel production in lLacs. Imports
of bare and rods nave been sround Uo$ 3 million snnually. A wire
Geving ad neil plant consumes about 325 tons per year and other
smell shop for window [rames, eto. wuusulle about 200 tons par years

The BGAFE/UNIDO steel mission in Hay 1971 sugyested the future
installation of a emll iron foundry (1,200 tons/year eapscity) and -
relling sill (about 8,000 tons/year eapucity).

Xiasclan. jenvblic of

Thers has besn considereble industrial astivity in Vietdiam
despite the disruption caused by war conditions. Two plants based on
are Zurmace steelmaking, loosted at Bien Hoa industrial sstate, 30 km
from Saigon, are m (swo 6~ton arc furmaces and rolling will,
sapacity 25,000 tons/yesr) and SAUMRIN (one l<ton arc furnace and
rolling mill, capseity 6,000 tons/yesr).

In addition, the Don-s and Vithaco plants have 6-40n are furmsces
sach and roll about 12,000 tona/yesr of reinforcing rods, Rerolling mille
include VIKIMCO, YIRITUANJ snd WX GHAU, with totel eapasity of sbout
25,000 tons per year., There are about 20 smull foundries (eapecity
8,000 tons/year), four galvenizing plants (capacity 80,000 tons/year),
one pipe and tube manufacturer (eapscity 2,000 tons/year) and five wire

draving plants,
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