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? u m a a r r 

frOft.»* Staal Industry in Thallatyl 

Panerai situation and ourram stàtua 

1. The present steelnaking capacity in Thailand ie estimated 

at about re)0,OCX) tonna« .innually «nils« the ourrant annual 

orada «toel output ir. about ¿9¿,000 tonnas yielding (at tha 

yiald ratic   of 77    } tha finished steal output annually 

of 380,000 tonnas comprising- non-flat stasi products (ttaal 

rod*, barn, ate. 1,    Tha total consumption, however, oorreepende 

(non-flat ctoal product»!    to -\buut 0.6 Jiillion tonnas aramally 

•t pret»ent|    tha diffaranca in oade up by inports of ovar 

0.2 million tonnas of non-fl-it steal products armunlly at 

nraFant.   (Chapter II, pan« 4, % 6). 

2. In ths raise of flat staal products, tha currant consuaption 

annually of about 465,000 tonnée is baaad «holly on importa 

(correspondIne to druda *teel equivalent of 603,750 tonnaa 

at 77" yisld ratio). (Chaptar II, paraa 8 to 10). 

3. Tha total consuaption of finished staal (flat :>nd non-flat 

•taal products) is currently estimated to ba about 1.03 «illioB 

tonnaa annually (corraapondin« to orude staal äquivalent of 

1*3 "illion tonnas). 

¿.    Th% estiaates of futura steal deaands hare baan variously 

aade (flat sad non-flat staal products) to ba around 1.3 al 11lea 

for 1975 ooflpflsiBf 0.7 Billion tonnaa and 0.6 alllian 



tw .f „o«-a.t and flat ,tnl prod«*, ro^^lroly, 

tU eorroopondi«, fi«•, for 198o ^ ^„.^ u ^^ 

1.9 aillio« totmo, (1.1 BllUon ^ 0#8 ^^ ^^ 

r~P#eti».iy of «»-fut *», rut .t-1 prod^et.) *« fOT 

19** ta tot*! .V million tonn«. (X., ,1Uion ^ j BllUoa 

*•«*. ro*r»etir.ly of «m.fut   u*, fUt „t#tl „^.^ 

To mint*!« th. avrmt .t-l o*p«city, .to* „orA, hw to 

b. h-rlljr inerti,    i» 1970 ,bout I70,noo to«-, of tool 

•erap *oro inporfdi/ *u.t ^ 197¿ tM- f^ ^ ^ 

230.0OC tonnM.    ^ln(r 1973, ^g^ twm^ ^ ^ ^^ 

"•TO i>port«! at  , oo* of ovoP 40 .iUio» UT«,    j»^ ^ 

fl«t ta. nonth« of Vm?Cl,w tomm 0r Bt^ ncrftp ^ 

i-port«! a* . oo,t of 9.O5I .illion IT«.      ^. tot«! üw* 

UH of th. ,tMl product, including 3t.ol ^p,   rUU ^ 

rm^TUX. .f.1 .roduet« i. of th, orti«, of 250 «illi.» (*, 

fo- TO «tf «co-*. Jon *iulon ,*, ,er 1973 ln ^ ^ ^ 

•t~l prio.    hi:;« of 9t«*  nPMuctr ^ „CMpt    ^^ th# 

fi»t *o ««th. of 1974, ta. ooot of .iwl u^. .pp,^^ 

«0 *ilUoB mt „Ht „* for tuo **i. of 197á| ^ |lw to 

lik.ly to touch .'Cc   llllon TT».    ^w 0T1 w ^^ lf| 

P~*U» fiv yo^.. p«.ioáf w . #mim m tolUri 

*• bin f*r t-i lin>trt8 iBW ^^ ^ thi- i .^ ^ 

forth.r rin« «urli* 197^ 
III, 17-J3). 

1/ «t a, av.ra4. oo., (cr) of Kr Tr? per tenM wr ^ ^ 

tf « .» ^mÄ1 o^ (cx?) of U7ml m ^ in^ ^ ^ 
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5«     Caaaláaroé la ta« aaova oeBtaxt, tha «xpaaaioa or Thal 

ira« uà ataal lndaatry RMdi u critical study and appraiaal 

an« fallow-«* nctlon on th« bft»iB of t*ctune-«coi»ttlo utillaatlan 

•f lacal rar attarial« for th« iron «ad ttMl induntr? «upploMBUd 

hy th«ir iaportt to uoot th« n««d« oí axpaadia« daaaatic «tool 

aarfcat« and to off-a«t th« inoraaain* iaport bill« of «taal 

ecrnp «cd ««^»lly laureling iaport eoa tv of junporud «t««l 

na« MM)  product*.    Th« corroepoodin« etrala oa th* prie«« 

l«viad for locally iud« «x—i product« (noa-flat) bara, roda, 

llffct «aotloa* is «raat|    tha «ta«l prie«, «f Thai aad« aon-flat 

et«*l ?r«4tictp  i-» o* the ordor o." JOG-35C 'JC3 par teat» (la 

«aulvalant ¿uht} ooaparad to «a ov«r*4« of lpC U¿$ par **—>r 0f 

Thai nan-flat «ta«l producta (in aqulvalant Baht) darla* 

1971-72, har«ly twonty-'our nontho bio*. 

ÇaTTtm rtatm md aaallmhlUft 

C.    Iron ara ¿oposita la Thailand ara vidaly «cattarad bat aot 

of hl«h «rada.   Tania dapaalt« oaataia peasibl« raaantna af 

40 allliaa tana« with Iran ooatant ran*«« fra« 40-*tf. 

•ala dapoalta ara (a) Up »ari - 7 atlU« tana«, aaai ay 

taa siaa Iraa «a« sv>«i Ca.   («)   >—w— BÄri . b miLli9m 

taajaaa «ad (a) Laoi - 27 allliaa taama laaataá raaataly la 

taa aarth aaar tha tiakoa« rivor *aft th« aoanaary aith Uaf, 



300 ka amy îrora Bangkok.    Thoro aro no knots» deposits of 

high «rade coul  In rhailand but thoro ar« fair r«Mmt of 

lignito o: I'orUary ig», BOM of which huvo proportion of 

sttb-bituainoua coals.    The priacip.il Ugnate boaria« sedlasattaiy 

basine are ,*t li,  ;ae ;*>,   ¿ao f-ot and . ung ir. ths north and 

Krabi in th« south.    TU UUk ci the lignite mined so far 11M 

at Krabi which a.* _ oUorn ic vtlus of abotit 11,COO UïU/lb. 

Pao use of these lignitos as driod lignito or lignito char for 

ootiaiurgical purposes, suoh a« apongo iron production ha« not 

boon investigated exporiaentally 0n Pilot ìOant ecalo so far 

A all.   (Chuptsr IV,  p.*ra« 23 to 391). 

Major aromen«. 

7.    :¿uJor probi««» Ricins the iron -j*ä stool inîuotry in 

Thailand ore r«my i*£ corapl« and poco iaport.-mt questions that 

to bo anewerodj    som typical queetione roíate to tho folloni«*! 

3. &}   should Thai stool industry bo fully iutogruted, i.o. 

rt?.rtinff froc salting of locU iron orar (with or without 

taoir prior beaefioiation and aggloaeration) and/or iaported 

iroc oros/poliotB und ¿ollow convenUoiial process rout so 

(blaat fumaos or sleetrie saeltiog of pig iron • BOF steol- 

mkias) using iaperted »t^llurgical coal/coke in an integrata* 

stool plftnt looatod at a ooaatal sit« in proforones to as inland 

•itol   What would bo its capital costs?   What product nix should 

bo proteo«*?   Should oloctrio smiting o. pi* im bo utriartake»? 
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What would be the  electric power  tariffs  in years to come - 

it  IB high at present at 0.4 - 0.6 Baht/KwH.'   Doer, the   integrated 

iron and  steel  plant need a deep  coastal  sea port or will  a deep 

jetty/belt  coveyer system do at  an existing medium deep  sea 

port auch  an at  Sattahip or should a new deep  aea port  such as 

at Laem Chabang be put up about   14 km South of  Siracha?    What 

are the capital  costs of doing so,  i.e.,  of conventional   integrated 

cycle of  iron and  ateel  production?   A pertinent question would 

v« o  ü  u-      ì- medium deep 
De - can battanip be used as a convenient  civil ian/oca port  for 

industrial  usages   including import of raw materials for  the 

integrated steel   industry?    What  are the objections to  its use 

as a civilian sea port  in normal  peace time and conversion to 

defence needs in case of a War,  a practice normally followed in 

many countries.     (Chapter VI,  paras 45 to 57). 

9» b)    Can Thai  lignites be used for sponge production using 

local iron ores after prior beneficiation/pelletization or using 

imported high grade heat-hardened  iron oxide pellets?    Pilot plant 

«cale investigations and trials would be necessary to determine 

the technical feasibility of sponge production based on solid 

reductants  (dried  lignite or lignite char).     It   is well known 

that many of the  eolid-reductant  based industrial sponger/production 

plantB in different  countries have either failed    or permanently 

closed down badly whilst one or two of them are  now reportedly 

1/    Sponge with a high degree of metallization over 90< which 
ie suitable for direct steelmaking in the electric arc 
furnace. 



« xurn'.*? >Am co; .«•<       ¿«i    tran«* nrttA^cM<¡M eobV «r«, 

rmpvrfá  ' W>í tw« »n-r in «*«fe pr«si«*iT known »bout «IM eort 

e/' eV^t  -ivi»! fi.roc;",       -or. ;nieh hi$\.\y c*t.%liÌB«i «pono i» 

•lee?-«e «-r  'u-n-irc'- rt    ^ nomai "«nr eortn.    If «M war« 

to -«n    M-... t«.'i:.¡f.i : •'Mfi.fcllity of apon«« produotion in 

'1*8*1 «r. b,.«*c ...  4¡w ^«ipiit» Oï   ¡»ilôt plant netti* in wti«»Uom 

i»o.!«d u,'.  j^-r.ni: real« taobno-ooononic fa*«ihility aad 

i-a»:'' <H   •.»*   '^rf  »ri?!   ./hrf.»^ on iceaptabl» erlt«rU ani 

.ct.v  ,î.,      .<J,J,V.  ,,  .;.;1«r,   ^   .^y^nr^l   Mt;>«ctr do rw«-l ¿atallaA 

«.. .... n.;:.,     w. »•..--   ..i.oskion wuid b« - should Thtài.iaiitì  iaaort 

«'. 'r. s,-.,-, o-,   /,   . ...vC> Brwf,; iron rri,:;l>,»äOT ('JYT,^ ytdrt«, «te«), 

«c'a ut   \-em a iMfciwurlac -.oua.ry a.ÄM   Trvîo-^pi^it i**aaaa»l« 

pria-, ¿«v*.';.  ic aaUUtata/r-i^r-laaant hifhl/ «rueront» '.»portai 

**#«>  -'en-,    -'^.a •: T^ll-a*»  s    «rf «miithn "!>*• IT^H^» ^radaotiaa 

•oeeJ «-..i:. on *.he :;Vl   iroeceo ara*   . * *o, ni wh*t eo«ta? (Chaptar T# 

i-* r'    ">'* --^w'il* *>« th.  -»roáucf  .Äx o:   ai lntafrataA ar 

a mir-'.wUjFwtoä etael plu* -    •?.•.* «m nan-'Ht ateal pradaata? 

Ir tho>   '  vt srtaoï  -»redacts ara to b« produced what waald »a taa 

ac©»: toi* sta« o'   the Urtafrvtad iron MU rttal plant «ad tf taa 

nili     on» nillioe or 1,5 aUHo« toaaaa of fl»t ataal pi M—UT 

What «,** ih« e***«* •iiEîsb ¿f fisi «iaal ¿redt«*« ia the abeeaaa 

of s ship building Indu-v-y  «m/or »_• «stasatila taâaatiy ia 

ÎH^n.-fl« téiicfc nMd cold rtaal coil/strip for tut» bedlaa «at 

^   £*'""*» i- «•*'t«*V «wttUfcf «p * Mraat K«aaat„_ ,_, 
Plant bkMd on a aiMtt di-aat raftaotie» praa»— with «a 
iattui aaaaait* «r • miiiê« 
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Btaol plat«« of vtueying lanftha cad width« 'or »hip building 

«id anfinaarìi* industri«*.   Or nhould the intagmtad «tool 

plant produca both fl-».t etaal product« and non-flat etMl 

orodustn  (mir,   .«irtiorr.,  atruoturala,  aa.wsf  'aodiua aaetiow,  «to.) 

fe-nod a.g. on :: univa: sai i>ioo«in«/alj.iibirv- railing Qill and a 

combination nill  for uta«! platt*   \BA hot rollod uta«l ooila, 

ollowod  jy .-. cold  ataal  rtlli^vf »ill  "o- cold «rtrip (coils) 

bwidan th* strwstur.-.l/n«pcinnt .-joction Willis ^r non-flat 

»tool p-^odue*,*. 

11« d)    '"bit wrruld be th» mo*»-»  or*tlMan location #or th« Mir 

int#»jmt*<« atoal plant?   Whr.t would b* th* cot>+r o* transport of 

rrsw nrt«ri-üs (cor* TWIT- ton/itóle)  in otire o^ «n inland aita? 

«hat would ba tha tr-wport eo«t* of «upt'lyln* tho Tivai attal 

producta to tha domo*»tie n»rktt«i in Th^il-iad?   Ostium» prica 

lovols will naad to ba dataraiaaA nad ~.?plied in practico ¿a 

%lao th« protactiv* tariff naadod by tha indiffanou« atoal 

indurtry (cuatone    duty on tha lwoortad ataal oroduota and/or 

subsidy for the export of Thai st«el protfue.n}.   Thasa question« 

m«d * datailad «tudy and rational an*wr*.(cUpW „If ^ 4)# 

12.    Capital invoartaam naade of ihm now intaeratod atoal 

inrtoatiy would naéd to ba .icsoacsad both in tanae oí  forala* 

axokama ani local currancr raquirananta.   What about tha aar Ita 

of tha axiatiap rtool indmrtrj'c propoaala whioh «ra *a«ad oo 

ravorwa lnt««ration and iaatrJlatlon of a «aid «trip «ill fallawod 

lator by a bat «trip «ill?   What would bo tha ral.tad ospitai 

«M in-built proavo t tan oawta?   Protoetiv« tariffa and aubaialaa 



•«• ^1   — 

oat 
«ill DNi t« bo workod/Wor« raofc prop«««!» oan bo aoooptablo. 

UM oxaaploo sad oxporloaooa intor *li& of South Koroa, 

Tavolarla will BMd to bo <<uott4 and appi lad to tho oxtont 

poeattla« 

1}*      ¿bo abovo quootion« «od problaaa vili nood to bo 

ai—Inod throat* a doUllod oonaaltaat** «titty lnoladla« 

eo»?ronon«ivo unroati4%Uou« on pilot plant »calo on Thai 

raw aatariala for apoajo prodao^lon baood on solid rodaotaata 

tdriod llcalto or ll«aito CTAT;.    In offoot tuo «stiro 

»traVagr OJ  th* plaaaiaf and «sposa ion of tho Thai «tool 

ind»»try km* to b« formulutod for ibt BOX* docado la ooaoroto 

tors* which Ua to bo roaliatioally liakod with (a) tho exlatiaf 

hoot amrkot doaania aad pattern «od thoir fataro projoctioao «ad 

(b) with poaoiblo asporti.    DU.« «trato«? ham to ho liakod on tho 

oao hand with po aatlal uaoa of tho Datural roooorooo «ad looal 

Thai raw aatorial» for tho »tool iaduatrjr aapploaaatod and/or 

•mbaUtatad by iapartol raw aatorials.   Tho int«rpolatod ooot 

of foot« of thaoo fpotora hava to bo itadiad bota oa capital 

liwaa t—irt aad plant oporatioea Inai adi n§ prodaotioa oaoto of 

tho «tool praaaota«   (Chapter 71, para». 45 - 57). 

14»     altoraativaly, it will «aad «xaainatloa how far and to 

what ort oat, tho oziatine wholly aorap-baood «tool aaltlag 

plasta la IWilaad oaa bo atroafftaoaod thrau«* oAditioaal 

»aal paaat/Ufra-oiraotaro faoilltioa aad aii-aiTol to tho optlaaa 

Lly pooaiblo«   Pi—ti ••* **•• 
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of these proposals will need to be ratonally and judiciously 

outlined but not on any empirical and ad hoc basis that appear 

to have marked the growth of the Thai steel industry so far. 

15.  Regional solutions should also be examined based on bi- or 

multi-lateral co-operation, regional steel industry and trade 

possibilities. So far these factors have played/somewhat 

insignificant part in the growth of the steel industry in 

Thailand. To what extent can these factors be harnessed to 

the mutual benefits of the regional countries? These aspects 

will need to be studied at length through an International 

Consultant's study and report. (Chapter VII, paras 
r,8 - 6]). 

16.  Another important question relates to the production 

of high priced alloy and special steels in existing scrap 

melting electric arc furnaces in the country (that are imported 

at high foreign exchange costs) which could replace or at least 

supplement most profitably the relatively much lower priced 

common plain carbon and mild steels with almost the same inputs 

of scrap, electric and manpower besides the additions of requisite 

ferro-alloys. Where should the balance be struck in these areas 

which are most appropriate and applicable to the Thai steel 

industry? All these important questions need to be critically 

examined, clarified and decisions taken through a UN financial 

consultant's study and a detailed report. So far there have been 

a mushroom of ad-hoc studies empirically commissioned and business 

motivated and tailored to limited objectives and scope of work; 

however, there has been no single study and a comprehensive report 
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«fcioB «IM at — —ria« «11 ite 

and para—taf to «Babia tao plaaaara, loonoalato aaá tao 

lato» trial iato ta tak» jadíela«« aaá «all plaaaaá 4—lcloao aaá 

laplonoat ta— on a oyatoaatio asá tiaa phtooá »aal«» 

17*     Tbt qaootlo— of flaaaoaa aruch M laport tariffa, «spart 

««baialo», capital for—tics «ad of infraatraetara faallitl— 

iaolaálnt latar alia tra—part, aarvloaa («atar, ail, g—, pavor) 

Uk«fc<> s« «aoá a oaraful «taáy tad rat láñala« 

,}, Tan Iren aaá ataol foaadry iaá—trjr (aaaia dapondoat upan 

ippfaprmt« aalt la« faallltloc) alo« raqa.tr«« aá«a«at« litaros— 

«rlth th« Iros *ni et «al iniuHtry la the oountry. 

19»     Ä« «inorai exploration aaá prevlaf o—a a« «f Ira« on«, 

ooal (lijpait« roooare—) ahevld «• ooatlaao— f—tar— ef aa 

«rpanálng eoe—a/ aaá oleato »ava to 1»« foooaaaá oa a loaf tora aaj 

«all aaotaiaad baela« 

ttfr Itaaota 

(tìfc&j. «r VIZI, paras 62 » 64)* 

20«     a)   fiati—tlaa ~r tao ilo—arto for «toal praáaote oa a jraarlj 

Vulo for ta« yeare 19Ï5 - 19*5 «•vwrlNg asaaaa traáo« «f oto«l« 

(fiata, asa-fia*«, «tr—tarala, UJat aeotieu).   Tai« aaoaawaoat 

—«14 bo o«««á OB tao oatoaarlM aaá typ— «f et—1 ralliaf «alio 

retatraá ova« at taa «al—raal oí «oi««/alaeol«i «Ul, na«e1atl— 
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atroetaral allí, hot and oold oent loaras «trip Bill, ote« 

21«     b)    ^«clonal aarket needs have to be eatiaated fer the 

uteel produote«   Goat« of transparut ion to feed the rational 

narteot« hev« to be broadly outlined« 

22«     o)   Report poMlbllltlM bund ee outaally aooeptable 

bil.teraT, snilttlateral nnd trade *n*angeaente should bo lalloated« 

23*      d)     Peohnological nudit of tbo ourrent stool production 

oapoclty should bo ¡aedo Including plvnt «ad equlpaent «dor 

instillation and those -lro*dy ordorod bat ûw»itin« rooolpt and/«*r 

iu*VUlatioâ», vit Joguing cf the   Mr.Uable pianti -md thoir 

equipaent will nood to oo dono with a view to thoir °ull capaoity 

utilisation« 

24«     o)    Technological «adit ahould inoludo tho protection 
aahlered 

levels eurrontly^vio-oHris tho established «tool oapaoity aal 

deltaaatioa of tho pooolblo teohnioal and 

'or mador utilisation of tho Ina tal lad »tool oapaoity, o«g*, look 

of raw aateriele, etool serap, oto«, depressed aarket oeadltlone, 

plant labalaaoe, product oa ooota aad tho prlelaf systeso, «to« 

Remati«* to aeaiere effectively tho foil utilisation of tho lattali«* 

oaotoolty oeulA bo outlined OB » prajaatle beote alea* with direst loa» 

aad poofllbllitloa of aaro «ffi«i.«a% pleat eperutieas far atoUoria* 

•••I— protaotiTity, e.f., eoa tho existla» rolline •ill« «*»!• 

a aar« dlvereif lad raaoe of ettftl rollo« protestar 



I? 

25.     f)    •** aataruü, ntaftiaa (iooal «ad iaportai) Mí taalr 

tr^Mport eoat* *« u« plant'» proai««« inolaila« mu frwiafct«. 

OB» Of \hP r-iln r-w  storiai«  •**   iranaat  w«d vi« %hm «t«l 

•or*F Ceca   «•}  ia.^«d) 8toul4 V« hUhllattad leadla, i^. 

prio* imi« (:•> ,    our,ene/ cal  'ortiga «cornac). 

<?*-,      *-    <tad'*«* ** th« NrneM «od thalr OMí« - iaolallaf 

^v*rf „M«T, a*..- «ad eu.    a».^ iitfiacX 0B gt##1 p,^^^ 

»©•t« mU rr»-xi te* '«« i«aît «„.th. 

"^* *    v" '•*' tî•i, :"f*»«í" r>r«ro»Äln for th« •*r-n>tim 0f 

Krte'*'    /J*   <w*Iw«l« **o*Id arfar «hoir own »»latlam aad 

piam thtrofcr MMd OR «oan! uefen» woiiiiilr rational».   %OM 

tt««i pmhwt* «fcuü e»t W. M.mim^ «r»d»»ad i« »an«* 

«aald ^ríoroo n««d iaportai    tai* «apa* should b« fall, ^lprt< 

«• to «hat »tool pradaet aiz would b* «ayaad tko r«»«a/o»»t»it7 •* 

•»•a i.** •xi.uxmévj TJwii itMl Üiduotí7 *n4 on «ait |iiii 

28, i)   tn tlw e&M or ta« «rtabiiahaaat «f «a iatacjat«* ira» 

Md. «tool plant *a ïhMlaDd of «n opt Un« capacity, ta» naanUm 

will rally c*v*r th« f ollcviaf t 

29. a)   Soar* of ««lag UoM raw «Mortal. mlUkU «a* •• 

»•J. ll«nlt« ««pavita, lraa ara* to tat art—t "TIIMI inaiainMi 

Jwrtiflal aat *«• «** «f iaaarta« raw aatarial«, •*, al* a*ait 

iwa or« «ad pallata rahaifM Jaartoalia, Mia, 
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ouatoia tao otffieloart operations of m iiitofratod iron ¿ad it Ml 

piatti in TlsU—d.    AM oost in roroi*« «colui«* of tas import 

Of requisito rem autor ials will nood to b« teohno-o'iOBOuicUly 

Justified. 

30.     b)   vkoioo •>' tooaaolocioal processo* for iromukiag 

•M ••••1 production inoludiA« coatifluoun oasti»,  o¿  bloo~« or 

billots ual aloha,    (,«?¿tul ¿ad ^"oductioa ooata will b« «»^.ntd 

**r OMOa oi   turn ;>roo«*»«» *\ ai..*r«*xi isvoU to ju»U*y >u. 

ooloctioQ oí  tho opti«» prooMf! floKthott.    : iti on jatorlfU 

b^ljjaoo "ill bo 4)rop.irod   or *ron  ¿ed ••jto»ia-j.xn¿ including 

affectiv« utilisation o.   too by-produeta *ad for tbo individual 

•tool rolllo# oillo sttd fialshoi shop«. 

31*     o)   ¿opilad report ca too rolline «ill» to produco :or 

casaple about &0^G¿ or tbo total stool output as flat products 

(aot add oold rolled,  oo ¡Ao, ubcot*, strip, i*k*lp und »tsol pistos)| 

¿ad tbo b.;L*nc* to roll structural product-nix including b»*as und 

aodiua HOOUOAS, aoreaaat sdii ltjht seotloao, s.w.'-. Wr« ud 

wire rods, ets.   Alternative anhomori of produci-eia «ill bo 

*» relatiem to tao oooaosdoo of scale «at 

32.       d)   3tody of tas aurket requires«* a and taeir futuro 

prejeetlsas «pie 198e «ad 1*85 (iaoleAia« peeelsle oxports to 

1) oasi taeir allena oat «ita ta« imofr&tod stool 



pleat *r ;>pod»r>t-«iï.    7h« loal  .«J international parie« etruoture« 

vUl ü« ermineti cor.**bma*xv:? *o «oraaUte Inter .aia requieIte 

«irttective tullir vt ul-idiat, t~,<ort UJUS «ai trad« protection 

uad Qovenn*.^ u«e#r;Lvw (r.u. react«, etc.) that aajr t>e needed ut 

icori duriJVft the Initiai y.»ura ò    li» rteel ploat*c int««r*t«d 

Opcrivtiotü;., 

3Bt      •,    s««\ uuit.itl« locution       tlw> intCaT^tcd «keel  pl*nt 

will íK» «vcinr*' ln*-l\iM*W -  mediw. '»«p ret ooactal ìoc tto« to 

'. 3..-lt.¡t#  i.u   i... -.-'tv  ¿>    tili'.   i-Mf -n;-te.*i..lBl    tAo ;*>» :   fl-nUv; 

lac -v ..>» ViU • « • .:   .v  w» t»>^»iiw-«<.ünoJi -11/ ju.u;.ed   irw'vvilof 

3/,      .'',      mjaclut projection*,    or the uncgr*t»c  .ron erse .veci 

piati will b« ^itr-iored oovcriïv; inter alla oapi' ^ *md ieveetnent 

«MÍ!.  inclwU.i?- 'orcipï •roh.uve, each fio*  jwly*ir.(  o^c: aiíonfcl 

CAí ¿.-ilmeiMJKt cosUt    ***• c' c ..-lt-1 rinnacinc »ill .^«c be 

rcoofliuca&cxl. 

3^,      -      òener i t.«» io*tiOik' 0: tkc ¿teol ^i^it  d;ulT>i'onl 

lncl»dL>n; ain. ili-rier .rai -¿enrice:; (>0W, vrster, ¿\A*   -ûd  -ir) wül 

oc dr..*a up« 

i6.     h/    la pr«i»pu^ the «bove detailed report for *he «etcblifehewat 

ef an inte«rt>tec Ví«O ¿**Jû «te»! i»!«»«* "* Th~il*aa, previa   .cenatoci 

fejusioilltcjr reporte preparen iatei  .*!**• by VBTDc, i^ü'?., ..ru;?;, 

Tipeiii «ai oUter eteei survey aie»ionc vili i* taken ffclly int« 
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37.      ?&• íAOVR r.tvíy rtä iotr.íleí". r*iwt «-m to flnaaooé by 

VDP/Orm» w*or tfao CoaHrr Program (in ) of Auil*«i M* 1« 

Ottlmto* to ooet d«t.HWR 1^0,000 to 2C0tOCC IT4.    It tthtalA tokt 

•is to olfht aoatfec to to ooapletod by a oonpotonl TootaUol 

Coiwul tint's ' irty'orfanlMttion with ÜTIK)'* tochni<v 1 numi ma 

bi^ticïmr^ing,    ?ï\* rwport of tfcia «ü-uSy vtll thon *»* «vUlaslo to 

tko !»?!> aad the Jowi uamt  'or furHhor foUow-u? tot ion M 

appropri ito« 
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k.     

1. 11- «rwth of %*m I«» «•* •*••* ***** 4» Äall""d 

duriiif ih« iMt AiKwd. and it. «pM-i«» h*. *•» %*• «bjwrt 

01  o«»l*t*W »tali» * » *•—*••. **- *•*•*** l*-ltP- 

^ c»*il, *W »nd «•»*«• *•* i*«r~*. «A crg-li-li«- 

on* %* *-> uutLti^i- WW i. -t-yu* tb. «p-i«« «f 

t* W tm» - *-l  *••-** - ~" Wift-ally i. c*- 

n^ uw **>i« *-"*•. •"•*•"«»« «to «u* ii*-try M 

,    l ,, «a**.**«« tk. rol. «d iprüM of **• iJrt.fr««! 

*..  uH a*«l i^TI    i« M*it#M«f th. UtWr, «DO 

sOMgbt to pr«vi«. MMWW» •» •"*» 

«pilori.« » TMlmieal ml-«««» —— ««**• «*• «I«*««* *r 

tit« (tow»««* bodi*. «"d i*. 

or*-H~tl.n, Til. •*• ÜPlUá *>i«rfifl* K«*«u*k Crp.*.«!*» 

of «tail«*.   OPl» r««*li «. TgnC. twfct-1 «wf*«— 

„«•«il - «Mi .f . *•* ~ »•* *i~~i. *«. l~«i- 

•f tu. I***»«« um «I •••o fian i» »Olà«*,   â — 

«M nt#««u <m> ***#* "*AF f*rtMP •"•"^ *• "rll-r 

WOO p***«**^ t-fl«-««i*J «»• «•«•rtwl 

M. ti 

fMM.1 Mta-%17 «/ «!•• - 

1/ tat IMP* «r IM-«I 
fami IN« M* M«*1  
a», IUB* Ulta*» - *•• VF*« 

%• «Mil«* Ir« *•* 
ir?«« 

VU« 
«? «•• 

«r 
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interrataonal technical   consultancy services.     Furthermore, 

US Koppen; study of the  regional  steel   industry supplemented by 

a Japanec'j AIDC  steel   study and finally a comprehensive study-' 

and a report of the  joint  UTITDO/FJAFS steel   industry mission 

fielded early in 1971  to  the Mekong Delta  riparian countries led 

to a series of chain reactions in the  imperative need to expand 

the Thai  iron and steel   industry and plan  it  rationally on sound 

techno-economic   linen   instead of its bourgeoning on impirical  and 

oà-hoc basis.    The  interest of the IBRD was  aroused du^r.^ 1974 
the 

which ¡sue i'iored on request of the Government,/industriai ^ctoraì 

2/ 
Vision,   the tern.., of reference-7 of which  covered the Steel 

Sectoral   Study;     more  specifically,  the problems and study of 

the expansion of the Thai steel   industry form the basic objective:-. 

of the steel sector study undertaken by  Mr.   B.R.  Tlijhawan as a 

member of the Industrial   Sector IBRD Mission led by Mr. Jivat 

N. Thadani,  IBRD,  which has resulted in the detailed formulation 

of the  "Terms of Reference" for a comprehensive- Technical 

Consultancy Services  Project,   for implementation by UTJTDO under 

Thailand's Country Programme and financing through the  IPP of 

UNIDO. 

1/    Report of the UNID0/HCA7E Iron and  Sxeel   Industry Survey 
Mission to the Pour Countries (Thailand,   Laos,  The Khmer 
Republic, and the  Republic of Viet-Nam)  of thr  Lower >konr 
Basin,  led by Mr.   B.R.  Nijhawan,  Senior  Interregional Adviser, 
UNIDO - August  1971. 

2/    The Terms of Reference are appended to the full Report of 
the  Industrial  Sectoral Mission of the  IBRD. 
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ït would b« observa tbí.t ITO»''    IniUal concopt of 197^ 

id proaot* .such aa international taohnioal oonarultanta ' atudy 

for tbt expansion of Thai steel industry including inter .-dia 

the antablirthoonl of an integrated ataal plant haa wlthctood  tlm 

tact of rumerouo «juiainutiona and stipulations.    It will -.ot  t>« 

possible to raí or to oil tha nunaroua papara,, a on« vary recent end 

others of hiatTl--! and general tachnical interests preparad 

by and f*r tha Thai ataal industry and linked with oöuntry'a 

4»" ",i1 Opaent  r-l*"*»       H''.l   up",,   the  r   : r.  es.f t„ .   ,-'   ' h> •• - >      '••••<.• 

) •     u";e..  U.    . ~~p  .• yt - vo n^ed   * i ra   >>,r/tll"    ••*•"    .-.i   t:.^   . r •      -t.-.-i 

ii.e1'.   '   ' -,u: •    tt  >i.'io- ??• ' cr : '-    :• .*: f r.^1 f,   *;'••'.     ; 

se'v"   v' -v,-      ;fcii of  <    ^vneral  concept u.tl   ohirM:n:    :;¿-. :.•:       •   r 

-•.lignei  to specific   issues  and  pricticai  objert ,v • ;      it: 

cas^s,   these  studies  h ive covered the regional  coun+r", • 

overall  and  bundled  basis vis-a-vis  the.r steel  indur-t*-. 

Thailand).     Tri   ine  ca.-e,  the study covered   the rtr-el    i ' ! - 

the  four  'lpf.Man cour.tr íes  of  the  Lower Mekong :f:sin   .:    '. <-.',••:£ 

Thailand.    Ac   .-.;ch,   thi   imperi'¡ve need to undertake  .-    >•-'    • 

atvid;.'  T. depth  of the  expansion of the Thai   stoe:   indussi    '   ->.   : 

its master   plan aeci:'^ more   loutr.The   IBRD m.s.sirr.  a. a 

action  to sponror   i   comprehensive  technical   consultancy   ft,: • : 

specifically   ta   the   iron and  steel   industry   in Thailand,    •••••    ''.- 

fore,  directed  to meet  these lacunae. 
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lU CORRER STAWB 0* SE  IRC« AID 3TFÄ. 

a«     Too wrroat «M« of «IM Ine and «tool ¿aiuotry xn 

îfcailand ih* ì>««ii vaiow4;   urtarpretau.    „orr«c,>©nüu^ te OB 

iv«r^|a JJWOJU 0i^wt.i ^u, O.   ^ ' o: 71? . j.n^a i:^ ,  tfe« 

najimoavtioa ».  natiti iocrou**d j¡y 1«   par y«ur.     YovtaMag 

«oployuoni. to ovar 1C,*,J^ wo.-i.or ( 7ií*¿ ..leel ìnd^. kry .tue 

ta« —maxi? iub«taati*l  .'or«!«* uxc^o*,-« through ia,x»: t- 

•«fcatì.totiaa.    Ovw 10C aillion U5* u*v» )>MD imwttd iy Tkai 

iafttatriUlct« i« «quita j?urt»*v«hip with th« Jabato««, ir ¡urt 

¿JuUoa iavwrtorai    th« .'iuii ìioliuig oorraapands to   ibout 70' 

•f tao Oì#IU1 imrestaaat.    DM.ittt t«* •BC«UT^:1<ì aconouio 

olimi«, only ta» tao lurfoot fi,», a.". . t««l ^»d    I-co 

W« «ayroMol jviadlc*lly iatoatiomv. lo oxpuv! '..io*:   c^ltlw. 

»oro ara ma/ oatttralot« to ti* «xpaaslOB of th« «x latin* «tool 

•»Iti«« «al ralliag eapaoity io ta« ceantry avica *« «aorta** 

of n* «¿.tarlale bwàcsaijr tha «tuel ¡.rer-v -¿antly 1-sportad «al 

pria« ha« rlaon paaanaonally durtaf ta« l*«t «i¿atao» 

i, r«fraetorl«a, «lootrodoo TOT  alactric are  ^iimM«a ovt 

tao oao aajor baale «ai th« 1 laida* faotor i, ta« lack of «rim«« 

»al oaaltal.   Ta tai« «T^ct, the »lealm ma rapaatedly toU 

taat ta« (MTonamost will hawa «« aoolot tao privato ««ct«r io 

•apitoi foraotto» taro«* oqalty, loa» or appropriât« Jolat 

flaaaolal oollaaorotloa*   IV« «rovtà oí too l»*i atool ia*atti7 

aat follMoM «jajrlrlool «ai Alojolatoi liao« doooit« 



(1ESPJ, *.HCS  JOT).     D-Plf «»••• pMltm •«•fWrt. «* S**" 

lak- * *• C~.r»»«t,  *• «mall .t*l  .tft^jF M* —*• 

i,l«.  \- •.*• «W* of ifc« nwü •*••*- tolun.y **• •• fM "•* 

liWl  ,,r(^«i ,»od  th.  w«1   for  H     •=   .-Ml» r«oofni»*i •• •••* 

.. ? i «»r 
U 

ft*«  «ax» 

-***«iii««d «fir« 

0*lv<aus«a pi»« 

Tin »Ut« 

17 

4 

im», .t> 

X ,ooc 

Ik. tata  i»r»*-* 1- >-» •"«»•* ** *"" 2,§0C r,3imr' 

**• a«, M *l*l«W* «t—* *• I0»000 •°rk^*     n-X 

Üitai.*r7 ^ 1*11-* pro4uc#« «©«tiy ooa-TUt W        ***• » 

it, pNMt caroli? tP t*«l ^0,000 t«-e/aw«.iiy b«*«* 

„ .erip-.M«é «t-1 «XtUf pi«* -** •>"*rt'; « mU'"* 

f^BWJW MIA or .1» »t«*l r^lll« •!"•• 

MiBlstrjr «f 1Hm*ry 
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4.      The  maximum annual  rated steel production capacity 

to-date     (1974)  has been asse:-?:--od at  ^G.oon tonne:-, of  non- 

flat  products   mostly steel  barn   for H.C.C,  work   .    He. ever, 

the effective  production has been nowho-e noar  tras  figuro 

due to  var-'out;   constraints surh  as shortage of  raw isaterials 

bas.call v  th»-.  steel scrap whic  has largely to be imported 

to the   extent  of over 60$ of  its-   requirements,    "he production 

>-.   •     Vi,       •       ->•     Trt,-    r,r,-;f-    of    r.r.'"'"     ."     .'.','-'ri     tCM.f.       .     ..•     '''." 

c :'   •;'.(< i   .,.-+<.   m   -l'.L   -'lectrK.   '-i     :'i.'   • •..   ''   •••• -¿''     •'••-    >'-'•- 

»v.-roll ii.(-' opacity has had to depend upon the va,- i'.-.•!-,  c: 

f  •   :•    <-r. .;    ..   ;   1r,:<- - " it lorV    4 "   -^    'or   Mv-    u: :   /   '        * -. ò 

biliets.   steel   scrap for direct   re-roll mg such as olt-'in,':; 

from ship plates from hulls of the scrapped chips that   .¡r'- 

broken  up for  their scrap values.    The   following tabic?  furr.:.-.:, 

the data concerning the steel  production capacity in the  count 17; 

Table 1 
Production Capacities of the Steel  Mills 

uOi-.jJDJllÛS 

tr.vìa   Ltfct*!    Ou. 

Siaiù li-or.  ar.i uttel 
:o. 

t-K. 

Capacity 

tûl.lifcS 

HC, 000 

rocuc tiur 
to-...ea 

/lc-ctrio 
Mel + i nr 
Furr.ace 

5 x 2ÜV 
140,000 

122,000 

-———— 

uíui¿;kcic 3tt.cl Ce. 

Lan()ko'.<   -'ro:. c-»à 
Steoi  Co. 

i'iiai-lr.clii   Jc. 

òlx ot,.er Oci^nico 

.Cti-1 

70,000 

cu,.,0CC 

60,000 

7I,OCJ 

2 x jCC 

97,GtX. 

i x : :~ 

rollili, 

?i;.,JO0 

3 X b¿ 

I¿¿,1~'C\J 

1 ä ¿T 
l/.,OuG 

i:;^'A;v 

Vctril 

iUL:
t\.\Àj 

S-7.KX' 

"1 
7C,GGÜ    ¡ 

 J 

I/,U0 

Lu ,vA.U 

6<j,ooc 

,000 

30,vX^   ; 

Sj,OCC, 



,!.       '¡'ho  following Tabic  provider  thr   Hut   of  plani L;  u-an,'  ; 1 it 

av-'uetr;   (.•• .Iv.iniKcri!,   tin  plate)  a;;   veil   an   ;   olu^aa'  of   • :-avirv 

i rorj   m i   r 11 ni t 

\_iri'J¿iil':.'f. ?Ì2ii:'.'iiiL.sJiìil.£.^^'ction & preces siri" fa calniep 

t'irm 
Estimated 
ca or city 

'•.   i -' P ;• 

Typo of ¡¡ri Huct 

•    .v   '.:'I      Í  Co. 

' "•. S.  .*511. e >  .'.. o. 

' >   'i Ir-an h. Steel Co. 
;   ai.v.u;-. c'eei  CO. 

¿' '.ni;]   ..< lian Steel Incl, 
'..a-.iori Metal 

: .ai .'-teel industry 
1 iiai-Indid Steel Co. 
Other- 

íi.'. i e-': et i Pipe Industry 
r¡ !    i billeri e an Steel Work 
o-•'.'•,san,.; Panichakarn Co. 
Cat   iJricii- Co. ,   Ltd. 
oai)L:K .1- Steel Pipe Co» 

i '..'it ì'nioi   Co. 

C'_l v 'HiZt r s 

a I;Iì;P..:!Jì  T'hai  Co. 
'1 i'.'iJl.aid Iron Works 
Far T a-.t Iron Works 

'1 in-filate 

1 hai  1 inpiate Co. 
Expansion project 

Pipe-fitting; s 

': •'•  i ¡ -/v i'i¿tin'¿5 

Ca :" ; tags 

ív.iyal State iv.iihvay 

¿¿ 000 Pip iron 
(for foundry) 

140, 000 Bars 
120, 000 Bars k lirçht >trls 
70, 000 Rar s 
84, 000 Bars 
25, 000 Light strlt-. 

3, 000 Bars 
60, 000 Bars 
50, 000 Bars 

60, 000 Pipes 
55, 000 Pipes 
20, 000 Pipes 

3, 600* Pipes 

.1 •* ". 

2,400* 

70,000 
60,000 
24,000 

16,000 
(55,000) 

120 

4,200 

(liOt capicil'-; 

Galvan sheet 
Galvan &heet 
Galvan sheet 

Hot-dip plate 
Electrolytic tinplate 

Steel iitlLr.p, 

Grey cast-iron 
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6.     Aaothor aajar oaaatmlot to local «tool lud«.try', growth 

io tao oaat of oloetric power for olootrio »re otooiœakisif. 

Trm aa oarlior rifarò of o,4 3aht por ¡C«fl it haa now roportodly 

rioon to 0,5 3aht por X*H i.o. fron '¿0 «il8 to 30 »»lia which 

le indood a hi^ cbsrg* on th« doaottie stool promue«*«. 

?•      Th* following Tablao próvido %h» baaie data and atatiitioa 

oomonlag tao yearly »too*   pwdwrtian and iaporte/oxpert* of 

•tool to Thallaae apto 19 

Se ïahts * l WS 



•;\ble 

Qtnntity and Value of "totl   Products  Imported to Thailand 

IT60 -  1?-P 

'T - t. 
ToUl 

To;.; 

t ,<-\¿J 

1963 v;j,*-i2 

±96/4 1;^i,ii7 

1063 Ií5ü,i..l6 

l'?06 216, 2.12 

1957 267,M|2 

lr6G 2""7  l,7"7i 

1969 37/,122 
1970 332,9],:' 

1971 ?.C('tr-hii 

1972 ¿+6U,¿17 

.îi.Ç.5.1 Jj.2n_iLjoL .kL?.al 

2'.    ],0':0 '-.vnns nt. 1,000 -o^e rUt '», 

'V0',t9.:9 5I(2,1M ''39,221 0 7t 70( 

://.,-r.6 •>-/V^7 538,^33 1,007, i",^') 

':'^,7P'L 2 9'? ,3^5 fi22,772 317,30!, 1,00 9, 9.07 

¿+15,929 2?,",3GO 757,630 361,612 1,17.3, ')r9 
'¡.9 l,^c 06,910 660,513 371,027 i,i' '•;, '•: ''• 

¿,-90,296 2e0,237 931,308 ¿j 3^, 673 1,921, 00'' 

6//, 903 3?:9,167 1,?92,39P 605, •••,.-9 ">   l.'il 3 •"> '' 

82ii,202 l\?7:W~. 1,398,320 691,368 2,222, .   )'-:' 

P.JO ,070 J, "O    '-"11 V39 5,020 6í
:
.7,13¿J 2,22% :-f) 

1,07%67H 32f,r/.|0 1,222,305 666,762 2,297, °7r' 

1,17¿!,¿:23 2YV-0U 896,277 576,050 0,^, _,00 

1,21?,600 237,798 1,092,000 506.482 ¿,30U, '00 

1,^33,700 182,080 1,09^,000 647,467 2,727, 720 

Source:    Depirtment of Cur.tom 
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8.     T*o f»<««nt rtoolonklaf oapaoltj la «tallad U ont tantôt 

at aiMut ^ofOCC tonano riMHdl^ -M 1.1 tao nrmrt -nanal 

•«li litt* PTrtart 1« «Wat 494,000 team rloUlaf («t tao 

yioU rati-, AI 7?;} th. riniaaaâ «ton} «*,»* nanaally f 

Tftcyif.? >«nt>« oonprieiaf nMt.fle.-t *tool producto («tool 

r-oAr» t^t*, *tí>, \    DM *tr**l   onriMption, twwtvw, «on poppata 

inorWlf. a-:*«; proftacU'  to íJH>H\ Cf. «Uli« tMM oanantily 

*'. praa*»lt    lü* ei, *-'%r%piim '..• nado nj> by Inporto of mr 

0.? »*.ISOB tou.'»-  .1' a»n~f-*t otoot ^rvteeia «anaUly at 

r»r*»oirt,. 

In t\# CAM of fiat «tool 

11/ of «bo«| 4¿%00C 

(oorroopoaAinc to orano »tool 

TTi ylolâ roti«). 

la bañad «noli/ on 

•f «ÖJ.T50 «t 

IG.      Ino total 

stool T>r«!h»!itn) i« 

( 

•f Xtaoanal >««*1 (Hot nal nan-flat 

ly aotiaatod to fco «boat 1.03 •1111« 

to orato «tool oo*i*nlom* of 

1.3 millón 

11. 

). 

Ino ««tinto» of fatare ttool éonaado ama toon "i. i r*        \':y   r\ ; ^ rp *"Pr¡ t     'i ,nr 

(fiat aad non-flat «tool »rodante) 

> far 197* aaaorlolag 0.7 Millo» 

of non-flat ani flat «tool 

flfara* for 1*00 aro 

(lai aullo» and 0.« nUllon 

fco aroond l.j wklUm 

ma o.o mliioa 

to Win! If» nelllon 
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Mi flat ataal prat**»; *mà far ÏW, %• total 2.5 ailllaa 

taa*M (1.5 «UH« oad 1 al 11lo» t«DM roapaativaly «f 

aaWlat «a* fiat otoal praaaat«).   To mutala UM oarrart 

stool oaperity, atotl acr*p ha« te bt beavi!* iaparteai   In 

1970 utomt   l.?(t0OC toon«* of  »ttal »rrao war« ictp«rt«Ì% 

•allot la 1*7<* -bio fior« W*M> ovar 2ÔO,QQO tanna«.   DwUf 

W7S* iÄ5.c*91 ta— of «taal aorap were iapartad *t a eaat 

•f ovar 40 a.Utoa (MS.    Darla« the first two aanth» of 1974% 

ÄV-01 luían a*- «tool «arap aar« iapertea et « aaat of 9.051 

ftUliòC U9t,    rA# tttoi lapart bill of ta« «taal preaaott 

Uoioung ri»*«.5  1 / -ao, flat« and oaa-flnt* «taal preaaet« 1« 

J¿ ta* 0*01 af 253 aUliaa mi far 1972 oad «re»«*« 300 «Uli«« 

UCÎ foa 1973 lu vie* of the «t««l price hike of et «el predaci« 

aaa Mnp.    Darla« the firat twa aeatha ef 1974, ta« oeat of 

«tat! lapart« appreaehad 60 al 11 ion ist «arte «ad far tao 

whole of 1974, tal« fifara 1« likely te toaeh ¿OC alllioa OM. 

UM» OD aa avara«*, U taa ¡waoediaf fivo y«r.ra •  period, orar 

• billion IR daller« repraaaat tao bill f«r «taal iaperte lata 

ItMdleai «ai «hi« figuri will farther MM «arla«   -       * 19*>. 

]/   At «a 

tV   «a» 
(CIV) «r 109 OM par 

(OIT) f 147*1 «• par 
•f «t«al 

M «f «t«al 



-io- 

li«      ft» ftllavlaf «AM 

•lu ivrart «1 *»U 

try,   *• •*••» ria« u 

U atoaa balavt 

ta 1971 ara atrtiaaa* la 

araalaai af ta» Thai IIMI 

»tart ten«» arlaas 

âvaraa» it i?71 15Ö3 Ünkt/tM 
m               m 1972 1420 «         « 

Jumuay :?7J íejé «           m 

lauraa 1973 2013 «                M 

Aar il 1973 204Ô *                « 

July W7J ijoe n            n 

aajaat 1971 1924 m           • 

Saptaabar 1973 as? *                N 

Ovtabar 1973 2159 •                * 

•avaakar 19T3 ¿943 N                  « 

Daaaator 1973 2721 N                  • 

JaaaMTAaWmrjr 1974 194a N                • 

1971 
1971 
1971 

>•    1974 
fatal valva «f rtaal 

ta 197) a« aa 
•r 215t Bat«/ 

l*a* atoa* mi «1/ 
fatal «alataf ttaal 

4aa.aairaa.1974 
Na.1974 

«IF 

;ir 

13ÍWW/ 'tajaj 
CIF) 

• 147.1 OH • 

200,730 
2*.*M 
X5t9ol 
•1,507 

787,424,197 la«ta 
(J9,J«1,210 OM ar 
aa/ 40 aUlla»0a1). 

M9f.549,5M a*ti ^ 
99tfl»»5)i laMf ^ 

aO flUliam 
MaUliaa 
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13«      Tiff m »M« ttMl import «MUíA jroar u&dwr foroiftn 

»id «bien rmm§m tunUXlj \i¿i* tb« «qui valant of tax in« 

2HCtJU> Ubi  Mid i*  tfcua ©ni/ oi ia*»r»n.ftíU  vttlu«.    tit« prioo 

o* »tool *cr*^ li »«txil rising «t««vly.    In January  ^nd 

oonowy 1^74,   ù,^u7 «MAM of *t«*i «xr*p wer« i.ia^ort«d 

»t *» «o*t of ov«r iu.no •lllion 171   »t U7.1 l".4/tonno ¿Ir. 

la f«bru..rji  i/e«, ilt.*/T Unni of  «tool «ei%p nn ioporkod 

•t H. oott Oí  .VÎ,ùC3,'/HC 3ohta » 4.4X3 ml KOB û-,   .»t 139.7U3I 

uor tout» Cil .      during 1372, *«W1   otool   ioport Mil aMOVHtoi 

to tho oqftiv&iont «'     ^^ alllira USf incl*dln# stool oeroo. 

1,.      The ¿riet* of locally produced «tool I arc/rod* are 

controllo! by th» Ik>e.r<J of ¡¿vtttaoirt to n ttuximm ceil im 

•T-f»«toryj    tho retailor* aro ¿loved to rotûin u roaooiu¿lo 

profit la fixing tho rotali ¿rico.    Tho wholecalo ox-factory 

r>rico* of Thoi utool aoa-»fl»t producto AT© shorn bolowt 

Tubi« ¡io.G 

.oda/W* ly©*   W70 W7i   Jujru   •"**   •1>t# "*• *y°s>   **fu   i^x   197J   1973   19?3   l9U 

rtW'-tMìt 
¡>.S aiL dia.rod         - - 3507 *1¿7 ''947 ?0OC 
"    •     •   coll       - - 3407 4047 4Í47 6900 7727 

í *• 323c 33C7 3307 39*7 4747 6/toc M3o 
? •• 3133 320ft 320P 3843 464Ô 6700 7000 
1? •» 2642 29IO 2910 3^0 4350 6400 6700 
IVI» » 2745 2610 2810 345O 4450 6200 6260 



15«     AM» «to ofYoot« of «to rlaa la «te orlo« of 

t«aal oeras WMU a»r« ito» » 100* Ulto 1« «M arlaaa of 

ta« hoao proAioM rtoti tor«/roao in «to «evi« «f • «laajl« 

jmr.   Ito oMMuir hu« to4 «• poy la oarljr 1974 «to o«vi«al«a« «I 

oaaat S90 ött/«aam for otool nitAtr« «f %} M Alaf    thia 

orle« IM oían«« daatt» ©c «tot it «M tu» te thraa year* «arilar» 

?ho 1*'"«  »twl production adét tto ri»in« OMt« of inportod rlaal 

•ama to al« «tool pruUetlon *•»*« (ootlaa«at to mill 2yXM/u 

«mermtlyi oni nao*** i« an t# «to «aaanaaar «to too «a pay far «to 

co"wx>i rr*d»t or  'tool rad»A!U'* for r.c»c. building ináaatry, 

* prie» «toid in 40C ' alitor than «to« 1« «M «too« to faar 

took.   Hilo ikon to litorolly «to prioo «aw to« «a pay far at« 

hrvtag «n intoffrntaA Haal infcartrj in a Aortloplng 

«toaj>, it couli voli «anfani «o «to rifioi y&riatlek* «f 

le arltorla* 

IC.     Bofor« «• oaa« «a «to rtniy of «a latofr»«o4 ira» aat 

»tool tndwrtry, la« «a aaa «h« faraoaata af ««aal aaaaaayllaa 

la Thailand «aioli «aro aada «ta« yoaro to*k for «to 

7oar(a) end« bj trarlo«: badi M inalali««; TüfTDO/lCAfl 

iaátotrr aiooioa.    It «aula I« «««at lad to* i amrtoily i «ai ta«4a 

*ad «raa tov« ttoaa fi«aa«l« toam la «hair pQaaH— «a 

to oaai «y «to folloaia» i 



tu. 

• iî - 

Current     ;««!   "«sumi» <md  "utur« "t«#l 

•;' .rk«t   >ro>1«etion0 

17«       Projection* mat-» b*  t/i« ^Hrx,/',,;.^^   t«»l  Ii*to»trT  M»rv«y 

"1 «"«IOR in  'tvait,  1971 co^«mvivr th« ror«e<i»t o<"  "utui • »t««] 

T. vj-.** >->'t«rn ir.  ThriKivJ  i»» th*  "V»n^ mp-thod  «'•# rhown in 

^Mf ^o.   '"-  *** ? *,v!   "1*nr*«' *>• It ^ -und 3. 

1<\      lx uoii.J be oj *rv«£ th.t  t>«  ^'uil ate«: condurr* ion 

fft-«CS*t«   h*r»  3.:.*r   r«::-\,tb]7  ~*--.i^\-   U-no   'ï^or*.    l'IT-      ,.• 

v   'jai •.*••«* t:,.it   4h« '  -fil    = ,oV  ¿oa* (Hjuilly    •••>    * ••••    ir^   - ••"- 

• Á# >.foj«-: r  oiSH  by   í.h*    rwnd sw.hntì   ir«      ««x1, <vt  « .«*   rvw« * 

t   Jí.U» ••     p;.xj«at c^jna,-<4W«r  it««l   m Th»U*nA.      Atreví,tinnii 

w»r. !W¿#. ;or i97!>  utd 19&- Aft«r Mfeuinhlnf th* r<i*r«*»i«« u^t 

calcmlalod UT th« l*i»t «<?u»i<« Mthod.    ^ th« hi«tortc*i 4«tA 

ivailftbl« «r* only for nin« ,mr»,  th« «rtripoUtio* «riU b. 

•ffici«»t «n*tf) 'or i?7%    Application o1 th<tr«nd swthod to th« 

presti»». f<w l?vJO «ad i#K m o«t»«id«r«id «rro.««»*«  m „i«„ 

of  th« rath«r nhort  feri«, o:   historial d*^.    'o UM e-ilouUtlom 

ar:   -.vie onV ^r 19?:   ,' Al *cr 1?. =.   "or the cor^, riñon with th« 

vmlU o' oaleuUtío» * th« «l«*tioltT «wtSod .    rn* inulti a~« «« 

foli«M»i 

•limi«» •jwt of th« ŒlDO/rCAM. Irort «nd st«d Inftmtty *««*? ttLwi, 
U tk« IW UMBtri«* (Thailand, Uo«t Ita Kteor PcjwfcHc, «M 
'l* ?»poblic of n«t-Ä«) o* th* 'Tvn-   ««kerçr !fc»<r.t 1*> oy 
*r. I,K. Iljh«m, f4»i*r Iat«rr«fi«M4 AftvlMr, «inx? - 
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Table No. 8 

Forecast of steel consumption by the 

trend method 

Forecast of 1975 (l) 

Unit:    Metric ton and $> 

of which of which Forecast 
percentages percentages of 198O 
of flat of non-flat (l) 
products (2) products 

Thailand 

y « 564.2 /    78.25* 

(1) 1,268,000 

y e V7.09 /    O.2851 
(2) 39.66 60.34 

1,666,000 

20. The "trend" method was followed for the short-term forecast of 

•teel consumption for 1975.    As for the breakdown of two categories, 

non-flat products *«U flat products, the forecast for 1975 «as made 

only by the trend method. 

21. For the forecast of steel consumption for 198O and 1985,  the 

results of the steel intensity method were accepted because this 

•ethod is considered more applicable for long-term projection in 

developing countries. 

Table No. 9 

Forecast cf steel consumption   (conclusion) 

Unit:    Thousand metric tons 

1975      1?80 1985 

Total Flat Products 

Thailand 1,268.0 502.9 
(39.66/.) 

Non-flat 
Products 

765.1 
(60.34^) 

Total Total 

1,828.0 2,445.9 
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' 

22.  The estimates of steel demand made by US (Koppers) in I968 

are shown in the fallowing figure No. 4: 

*'ig« N°' * 

PROJECTED STEEL CONSUMPTION IN TH/ I LAND 

thousand metric tons thousand metric tons 
i.'V'O  1 

¿,czo — 

Total Steel Consumpt 

Flat products 

3, OOf- 

Ai( 

¿—i—i» i-i 

»1*1 65 70 75 80 85 
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23.       Estimates made for steel demands by I985 by other bodies 

are also given herewith for comparison,  (Tables  No. 10,  11, 

Figs.  No.  5,  6)  the objective being to demonstrate clearly that 

ty 1985t  the demand and consumption in Thailand of finished steel 

(flat ,.nd non-flat products) would exceed 2.5 million tonnes. 

In the writer's vl.<w-{ the consumption op finished non-flat 

and flat steel  products by I985  in Thailand would er^ed I.5 million 

and 1 million tonnes  respectively;     this  is borne out by the 

accuracy of the forecasts made in early 1971 vis-a-vis actual 

con&'.-nption    figures  for 1974-75.     The writer would venture to 

ep a step f'irth-r and emphasize that the country should gear itself 

and plan for somewhat higher steel  capacity for  1985-88 corresponding 

to 2.9 million tonnes of finished annual steel production comprising 

flat and non-flat steel products;     this calacity can only be achieved 

through the establishment of the integrated iron and steel plant  at 

a suitable coastal site.    In order to promote serious study and 

planning towards this end,  the writer has prepared the schematic 

quantitative flowsheet, Pig. No. 6,   entitled:    "Integrated Iron and 

Steel  Industry in Thailand based on imported raw materials  (iron 

ores and coal) supplemented by local  iron ores and fluxing materials". 

1/    Report of the UNIDO/ECAFE Iron and Steel  Industry Survey Mission 
to the Four Countries (Thailand,  Laos,  The Khmer Republic,  and 
The Republic of Viet-Nam) of the Lower Mekong Basin,  led by 
Mr.  B.R. Nijhawan,  Senior Interregional Adviser, UNIDO - 
August 1971. 
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1/   A report on the Iron and Steel Industry in Thailand 
- P. Veerothai, Metallurgy Division, Department of Mineral Resources. 
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Tatofratad Ira« 

. :•  ri vor     •>,    • i,-.   - 
24.      ~«b*a*tlo qpaatitatlvt flowehooV ror ih* XatOffrato« I: 

*** •*••!    orko *t .» coaet»l locution with «un njunuil capacity «f 

tairhoé  "-tool ProducttOD by 198« - F9 of 2.9 «illion l mani 

{—rr^jmmAing to 3.9 «illIM Mm 0f or«*o rtool baao* «a M 

ovar*11 vtold r*tic, 75* flal-ho* to omd* ototl) oovpriolaf 1.7 

Billion •<*»••» of flat «tool pro«**» ani 1.2 •ill ion tomoo of 

Baa-fUt  *-t«ol ->rodw*t|    tht lettor will bo aupplaaoatad by 

about 0.6 «111to« •ornite oramai ea;iacltj mf ma fl.l at«*! 

preéurt» owrrmy «rivtliy to givo a wtal 1.8 «Ullon toaaoa 

of MBxflat «tool prodatte by 19»VSti.   Tao»« faraoiate aro 

lefeitlofttaly yot roalUtleally baaad oa aetaal ataal i «a»I toa 

fl*ar«o «arti« tho iMt taoaaola Tteilaat. 

•£•     ¿aaaaltUaJL ^1V*» tho «tool eoo.iac.tian/produc1icn figuro* of 

TaalUat 1962-1970 laeluAinff tho ir bronk-vpi    ta« "igurmm for tao 

•oro ourront yoar:  Art ¿ivon in tho tort of this roport. 

26,      ''«lectori   oomwlc Indicvtionn for 7h*.il.«ad fro*i 156? te 1974 

•x» (Ivon la Aaaoxur« II, to protrilo tho coaoral bâokcrvaad to 

•teal lartaatr/*« plaaaal «rovta. 

27«     latía«aii ZII ¿rot tao roUtioaablp batvoon tho st«#\ Taiaitij 

aat »or ««aita AP 1B »sloctei Aaiaa ooaatrloo iawlwsla* Taallaaá 
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IT. 
> 'M ' !HJJT aV Vi '•. U !•»*;•< •IVafc^THa*^'^ 

28.   Tho iiHUtM of rut attortalo far th« iron and «tool lataotry 

•ti. ITO» oro«,   i©r.ls,  'l*w   *•« crrtllaod In Kmwnr* TV, from «ala* 

it O*JJ t* «Ut«)  in .» not ihoU th*t roooarooo of adoqaato (qaalltatlvoly 

tal qaantltatlvoly) r*n» attortalo to rapport MI fetofratod tran «al «tool 

industry oí an üUMAI oapoolty of «vos »»y 1.5 allí loa toanao, oro 

not availaolo io rhAtli-'i.    la» Thai  iron oroo uro too loo graia aa* 

widoly 41apomo4 to aorit anooobly *t tho »Ha of Ih« tntogratad 

•tool pl«Rt|    forthoruor«, thoir pronrod roaarooo oro too •»•jri 

• aorit otaplax ma oaotly alaoral fcaaaf to Lot loa and ag|loa»r»tloa 

(?olloti»tt!f ; troataaatoi    tao Ut tor oa toaaaa-aoaaaaio ¿rovaio aro 

not foaololo. 

¿•),     Tho rooaureoe of a sultablo foooil fool üni roduct^ct likowtoo 

for tfao lstogratal «tool latastry dot»t axlot in tao oouatry. 

Llfalto dopaalto aro widoly soattorad and aaaa of tao aajor lignito 

doaooitc haro villi to bo oooaod a* la tao ooaatry.   Aodf la any 

oaoo, lignito la of llttlo oa« for tho oparatloa» of tho iittacroto* 

irom «ad itool Lndnotry.   7*on for oolid roaaotont »Mod dir«* 

rodant« proa— ta aratmoo oaoafo lraa, tao probat ol raaarvaa, 

osât %t llanto alala« •aoatlty aad   ^mal t tjr-oioo «at of M pai olii 

lo« tooaonrtaro aaraaalMttoa of li#alto aovo attll to to lavaatiaatai 

oa polot/toaaottUl aaalo aal tortai iiaaiotnlly aoalaataW   laa 

«•allatto atta, oaaaat far aao na» ltdPita, ara totally 

la aao 
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30.      ite MM f*r tb« MtabllabMat ta raallaa* »f aa latacratat 

ÌKM   M* «tMl  plMt  baa,   tjMraf«fW,   U M ballt  MI   iJBMTta«  FM 

•»««rial« HéNIì^ «rad« ir« «r«/pall«ta «d •atallarriaal 

«*" •' •*** •»»M     fM«Kmt«l7 tM «»ali« af  tba fW» 

«•1* ba readily ama««* fra* IMU M! AM traila «Mtfthi 

lattar ita« AM trai la.   Sata lami* a** AM trai la ara Mpalrla« 

allliaai af ummm «f tb«« aaaaatUl rm «Urial« ta Jap« al«« 

wit« BraaU aaá othar «Mutria. U ««tala ta« Jaaaa*« «nraat 

120 «Uli« tawM anaml «*«*1 «at pat.   »alla« 11M « taa 

-©«ta of «ab «ajar «pali« ta Jap« «t ««04 ••»«•Ujmwlj 

•baraj ta« particularly «tea« taalr daaaai far taa TWl latagratal 

rtMl  latest^ Muli ba 1«« taae MM 5< «f tka ' g    ni I«MII. 

Ib* prlMa af taa»» raw «tarlai« «sparti ta Japa* vla-*-rla ta«lr 

«tmality (aaaaloal aai pby«l«J .Mala*») Imi ba« w«ll «tabliabat 

ta «m»l« Hai «t«al ladtMtiy t« aoaaat taca*   At ba* 

•mié wrvrtà» tat latlftaWM ««ni» «f flwda* «tarlai« 

llMitni, 4«1M1U, flaaraaar, «ta. far ta« L«ta»ia%ai «tMl 

)• 

*• «fM>«at 31.     TMM vUl M 

M« mt'^ally, 

Ü. Ai« brtap «M*MM C«awüMM> bafara lav« tt tM 

MPP&T f m» »Urial« ta % «Matai .ita, aat •!mil, » «, 

Ma MBJ* «ItaabiM 
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IS*     Jn latafratad otoal plant baood ohi.fl/ an Inoliti 

NM attoria!« will fair-olaod oro oarriara to ii iport 

largo t«M«H of «-H, <ml( «io«   MBH thomjat **• airway 

taon ¿von to a AMP M» port i» Ibailaná, oao aia of wfcloh oould 

bo to wrk« tao latafratod itMl plant.    ¡iatWhip ^r\ oauU 

bo oonaldaron for ottoh * vm* with appropriât« -ni  r|wii af 

ita bortala« faoilitioa.    ¿rtar ail a aaval part oufat not ta 

aaay lt« faollitiao for total national boaafita and aaraal poaoo- 

tUH WfM la tao aalikaly ovoat af a aajor War in ta« ara. la 

i*lea oaaa a paaoo tlao ooa port ii roadlly nwwniliiiij to war 

tiao roçalranaat«. 

M*     AMtaor ora« Si-Rooha 130 Ka oowta of feagkak hua boon 

nmatlai lA for looatlaa of tao otool indartrj.   Sat it will ant 

fro «atabla boaaaao tao ooa alone ta« coaat »t Si ROCA* io oo 

onallow that a ragioa of 10 aotor «opta ooa only bo ronchad 

3-5 ** fra» tao ooa faoro«   Coaotal arta aoutbward iron Laoa 

Caabaa* «kwrt 15 KB ooaa> of Si taaha aay bo aaro worthy of .tody 

waoro tao ooaot io oitaatod rol&tivoly soar tao d«op »oa ot orar 

IO notar Aopta* 

35.     la talo oaanartoa, it i» oaaiilni that tao hoary aoot 

•f parltiac »» » âaaa ooa part aaoald not bo taant on ta tao «tool 

*ia*t aar abati* tao lattar wait for tao faraor*o Aovolopaaat. 

Äo rapar» arañaron by Danlol aaa* J< 



(o—arar» at. w/u/n-w - atgii—i umili—n af tat parta 

af aattaaip MI o» Wtm •»* af «rata 9) a*» AM that pataatuiitiaa 

af aattaaip ta Mr«* M a aaap MM part aaltaala fir » ataatal 

lSlafVataá ataal plaBt.    It MT&t* «1M« »taéy. 

36* DM faaatlaa af iaptrtat rav aatarlala far * attutai Ufaatry 

rah M taa irta aaa ataal, vary oftar nlM a platten af aatUaal 

fatila«» «at latararta awl «a iaaaa la aaia af attar tatlarataa 

ma »tarlala, a» aattar aia lav §raa> aad aatallwfLaalljr aaaataptaala 

taa lattar orala Va« Xf taart at«ta—1 fraila« aaft aaplratlaaa ara 

aaffUUatlr aaaaafaa, tat iaaaa la iaatarily aala aat that I apart ai 

ran aatarlala »HI astili farai*« —Haiai trarli tan amilat 

Hjr faraattlaf tatt Taiti ara iaaara a trai? arativa farai*« 

»ili apriti tata, aa» »Ullas OH alaaat arar? fira yaara 

ta Iapigi ataal far ita itati laaary iaiaatriaa aal ataaaatrai   tkia 

tllllaa OU aaalá «all arala itaalf «aria*» tat fatar« atlf 

ami aartaialjr taia rar* karr/ iapart allí arala at arai far 

la« taa lattata* tram aal ataal latailry la taa arartrjr.   MUt la 

la patitati tàlakla* a «laaaaoiaaata ata* aat t árlfUff 

ita aai tlaalr attUUat tata ta taa aat 

«alar tratti Kant tara faara aaak ta aat aa aa lataaratai ataal 

at »tarar érapltt aajartiaa» fraa iattraatlaaal fiatarla* 

tala attutar «at tiaaly tiara Parrar Stati 

Piar* la tapartrtljr aat tf taa lavart la aapital tart par tarati 

far fiat ataal in lai ta, af taa trarr af 300 Ori, 
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with ooart •mediation of IM« than IC'oof the original figures« 

Xt wai» % wise .und jsdicioua decision for Poh&cg fiteel Plant to 

invert aoKt of it« imn or« requirenenta whilst oontinaing te 

««port «JVÎ «urn foretgn mrohanx« on tho export to Japfin of It« 

etlioeaun T, jyr-T AT.f iron <v«.     ^hfn^ fteel "liuit  le reportedly 

going in for exp*ui*ian :ren Its rreaent ore ni 11 loo ton to 2,6 

»tilion ton >nmi-»l capacity whilct rico considering ~nother 

integrated «ron .JV' »teal fiant -   i ^roopoct tbi'i. it« beine 

velooamd lijr urtustriol entsrprene«rii/'"irv¿nolflg agenoiM that 

had our HOT apposed or we.* illesi-: to the original adllion ton 

lntegr*t*¿ u-teol project a+ "ohan^ of rsouth Korean Government. 

JT«.« Thia thon is the haeia for fresh study in niailand and 

dynanie planning for tho integrated «tool industry whieh th« 

oountry soroly needs»   And such thinking and planning would a« 

fully in lim with tho pol icios of international   financing 

Instltutione whifih eoli for ooononic priorities and reasonable 

roturas and Mhich it stated to nenn that oaoh project should not 

only bo sound and prof i tabi* IìUBìIMMM; hut should .dso benefit tho 

oountrr in sono fora, auch ** Sjosroaiving national incone, earing 

and/«1 «nming foreign exchange, pr»noting innort substitution» 

westing owple/nont and «kill» in tho developing oountry.   An 

intomationnl financing Igtnay to etatnd to supuoit proposais 

tnat insole« the tramfer o' toohnologlcinl, naaageri&l and other 

skills for inoT—1ng srsdnstitritgr fren tao eoennuieelly 
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3?«     Thar« evi ho Ulti« -Homrto or 4oobt thM «hot Thai latofrotoá 

«tool intontir*« pro Joct Iona «^foctivoly aad ?rn«ao.tle«lly aoot 

tho ^V>vo Iwide-nf A and objoottv^r,    ?o thooo «ho will «till 

flottbt *ho ««-onorile or tochnicnl vi"Ava «i  ort abl lrhityr the That 

lnt«*r itti «•.••l ìnrtoMrr, tho »-opl.» or tho not Ww doari* 1« of 

vo^tort inizinomi intoroot« - intornf.1 ¡ìnd/or oxtormo.1.    Tho loot 

cuw^ort  "or- th« ;>..-*  intoMrr.tori »ioni pre loot oonoorno tho aVooo 

•oí pori la ^vuliM|    "«ttahlp'o doop «atoro «od ármtt previa* 

tho   •* vir  UM'Woa« 

y?»      ìJS i^or*laf iron oro« (high grade), Thailand viti noi aorro 

r,   <-t~.-;' io.-, x-xt *h'? .-ttl*;    thi- 1- Uliatrut«*! *>v tho 

o." t-.i-ìalTs iron o«o hotfowri rtloctod oonrtrton *VM» the "Oftro 

\')r"  \rA 1}V - "nblo So,12. 
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4c      %c «>*bj«K)t ^   ->or^ i-xjTi ;>ro4\»tío» i» Thal Imi through 

direct redaction b&ané on -«el M "«duct-ant viz.    'Aai 1lenita or natural 

ffci/miphih:! tuns leen cronpuy u»i for sonatsoe row.    "pone« iron 

pfoduotxorf iÌTc.ni»; the rwi.sirn or tha roltabl« Tail rtdnctairt ba 

^.vro^irttr:.- .;«tílací.   -:#»d on it«  technical «uoceRf   ,nd eoonoaio 

Viütili'iy, • A)., no-   .-ep.i.;,,* th« naad of tha In* «grutad rleel industry 

In '.VUiiad ¿ut ••.•' m.:;«i<..4*nt  it.    "ht us* of lignite (drtad ll¿nlta 

-M- Aißtti»n «.;. ;   iU:rctiy rodue#d uponee i"o" stasUminc h¿# ra- 

rrt;>\K'.  k Viii>   -4i /v;,'u:v C*'   '. ...1. 

i*.:      ' • C-í i,--.--!   *'-'  ', %>-i!.t'- 1,:-.:,   T.  ir.d' i?*rrJL  ecaia rujrt .;.*«*:. t  tha yilat 

pXiíW fíí3'..*-v   ii •.%•»;• •.-.-* *i<Mt- on T;;i  iron or»w   (r*;t«r .i" i er banafIciation 

and -í^TI.JCWT',•-» ,-m) %»! '."lai lt^it«e (driad or as ehar \ who»« raoults 

«Mat «tabiIah (•:..'    Technical aruoca«* of th* tachxr-losy   .-. taraa of 

U,    troubla .>»* uai oomimiotM operation« ovar r«&«onai>le  ;*ric<i«, 

(n) qusJrty of tha »pone« «ad i*» uniformity for oentiiaaoua ataal- 

M«a»ë and (. l) attain—it of ratad oapooity and aoaaoalo productivity 

«k« ivy v."ï«pt->.b.• prodiiotian ooota of tha apon«» producati and of too 

«U0I saa« 'rom th« lattar, " Ik« raoaart reportad poeition th*t th« 

laal&aá ft«««i PUr* Wa now taraad tho oeraer «dvera li#Bit« is 

for apeajc« production ta cowtarad by eoa* in rafarria» to li#ait« 

baaed avenge plant in Tarlarla ** okapi« i» haTing beat «crapped 

•oea after ita operetta««* 

; { ; •(-•'•• 

•r'c;-; i" ' 
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itì dir^ntty r*lut log imported high grade Iron oree/pollete to produce 

aooapt.irle apon«« and the SUM soy hold good for beneflol&ted/ 

agflooernted Thai iron oros»   However, the detailed pilot plant 

•o«l« tort Investigations and their positiv« resulte met eatiafy 

the above oritarie on techno-econontc parapetara bafora venturing 

w» «atvie« up an industrial éponge plant*-   It tua been reportad 

that the Eav Zealand directly raiuoad apon^tf/acrap alactrlo aro 

fumane aalt conato*« 9OO-950 Ktfl par ton of ataal node la hardly 

MJVVU to boost ih» *I*u»l lignite basad aponga project conn idaring 

..: -x aar.    **& is 'Itici  1« currently supplied reportedly at 0*6 floht 

*tì*< ,   *J 4»rtrio fumaos steel ot&ers«   fte quest inn of 

h.,*. . »i 4.. rY.tH for aponga production in Thailand also sarita 

CnrtW artudy subject of couree, to tha stipulât ion that long 

t«ra firm contracta for naphtha supplies era available and conoludad 

<i>l in tuivanoe.   Evan el loving for the incmii la naphtha prices 

t ? jvm lOC/i, of its earlier pria«* e year back, ita «so for sponge 

pro&otlon vltb high degree of nateli Isaii on say on Investigation 

La aoorjcolo and coapete «ell with imported steal scrap prloes par 

tanas that have oroeeed the I40 OBS nark early In 1974 and nay rise 

to I50-200 œ$ CIP early In 1975«   to sen-It further atudy sponge 

production ooat eat laste sec bean outlined harawlth based en the 

-virent escalated naphtha prloes«    After all aoeeptable éponge 

hu to replane steel sorap as tha netting etook for the electrio 

aro furato« and tha relative prioes of the two for rteclcaklag 

should give» the final reply about their oho loa. 

if     At   thin stage,   there are no   techno-economir  Ani x available 
to   justify the  establishment  of a Sponge  Plant  based on Thai 
lignite (dried  or  as char)  .and  local  and/or   imported  iron 
ores/pelletn.     Even the Thai   lignite resources  have yet  to 
oe  fully proved both quantitatively and qualitatively vis-a-vis 
sponge production.     In so   far as  sponge production based on 
natural gas   is  concerned,   it   may well be that   Thai  steel 
industry imports   its sponge   requirements  from the sponge plants 
based on natural   gas that are under establishment   in the Persian 
Gulf countries  or  Indonesia.     Thai  natural   gar;   resources have 
j.et   to be established and proved. 
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Al.    Vh« «t««l «era? i«port«d into  rhailand now coat» ov«r 

1¿ : 'J';i/t©HWi    T*"»    *»*vy «crap if« th« counir/,   If  avail*©».«* 

ic quot«d at th« «*viv*l«nt oí" áO-lOC USì/ionìt ir» th« "*«  i 

£_id «h«r« ie« condition     it» \• n>t¡***irie,  trinsport and d*iiv#r; 

will   «id «neth«T i'^-^mz'/tona». 

4;.,     .h* production uost «•iiswt.« o<   by>iig* production l^íd oa 

•o-. l*t«d nAphth.1 pricot of U- 11 p«r barrali  (o»\«;*.p«»rt  to ite 

• .-1*0:- prxct c '  ¿.¿^  to  y.    'J:/   ?«r ',.,r.:'*UÌ, wor-V.t,  •;   .  .    >or*l 

7'.  %t "H U."/'oon«;    to  thin if th« nortual ov«rh#.ui eo»fet 

top-w-1'tion ¿nd  int«r*st on ax«d and w»-kw c , Ua\ nr« *do>¿ 

UP o/arjJl  ;(ie« nay b« arowid >û USÎ/toras« or ir,  .n•• ta»*«  U&c 

*.har 1-T.J U:V;'to»ui **ich  i« *»11  b*low th« i«port»«i  «t««i   ««rap 

pHcaa and irateh«« th« local »crap prie««. 

4j,    Adj\id*-«à r«aIt«tio*lljr, th« industrial production of apon««. 

iron in Mailand lnvolVM «any variatela* an* quit« a f«v une«rt.\inti«i 

al©«it not r««ard«d by •«»• a« inauraount&bi«. ¿V --***»  ifc 

will not l«ad to th« fO*l of ««tablUhinf an int«er.rt«d at««t 

industry '« th« country!    at bMt it »ay only BUi>r>»w r  **• current 

st«al a«lting o*»p*city tn Thailand.    Aa «vch, it is ut^ngiy fait 

th.it la« «mphuai« should ©• on th« ««tahli«hB«nt of ua intajrvt«! 

et««l induutry b.-sod on i«port«d raw a»t«ri*lo u\ th« court ri    tfcl« 

obj«ctivt aad th« looatio« p«r •• will a—A th« oone«rt«d »t'.«at ion 

of th« int*nwtiooal oonaultanti. 
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T flvva «to Ilo« of vr—***ÊB*im ma áirwt 

pl«at* la «to mrU. vi* Mitt r^tmnUmU valla« 

TI fflvw «to U*av« flatol »le««* «f cpMf« plaJrta 

bM«d on §M &n& aolld r*duo««n«a «to« ar« «iwrrtlnf un 

ito« ara In álffaran« a«a«aa of fatniblllty, ntfo«ia«loaat »1—If 

aafl laplaaavUtioni    i« is pesatila «ha« MM of «baa vili to 

drappté «ai mi las«all«d« 
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TL,    Th»i ?\—l Irtmmirj - Q»p«, <Y©bl«iB (Äort Tona uà Ut* owpl 
^ tHolr D»».U»U toUtlff _  

4%      It  la not for th« ftr»t  UM th*t th« «*p«, «fcort Urn and 

Ion« ran«« probi«« faoin* *»• Thai atool lnáuatiy art itt «*P«Jiaio» 

%r« b«in« outlinrt anil th«ir p«Mlbl« «oitttiono r«i«rr«d to.    Thl« 

na» bom att««ptofi «*rll«r »t diVaraet  Ton»»» and platfon». 

Kev«YOr,  no thin« h*«  roaultod th«r«by «xc#pt painloM 

ra?«tition of th« la*«««.    It  i. for ta« fir*t UM tà»t ta«   VSM 

baa ttopprt 1» U atrty «»• !••*•• «4 foe«" attention on DM«loi« 

«elation« r*cin« th« Thai atool Industry.    *••©•• «f *»• *"*•• *•* 

probi««« th«t roquir« anworo «r«i 

Vu »)    ~Houl<J Tfcii «t««l  induitry *>• fully tnt«£r*t«d,  i,«. 

nUrlae froa «««ltin« •* loool iron or«» (with or without th«ir 

•wior bonofioiation and a«*l<HB«ri\Uonì «id/or iaporto* iron wrmf 

?«ll«t« -»nd 'ol low oonvontional proo««* rout«* (bl tot  "urna««) or 

•luetrie «»ltin« of pi« iron • ^ «toola^cin*} u*ine importo* 

«Mt.aiui-«iaal  eo.ii/o©*« in un iatofritort «t«*i   >l.*t looatod *t 

*. oowtnl «it« in r>r«r«r«no« to *n ini*rt «it*"   «h* *°*1A bo ita 

cipit.il coït.""»   Whit produot mix «hould b« n~9Attcad*    Twmld oloetrie 

onoltiiur of 9i<? iron bo undortakon?   '¿hat would b« th« «lootri« 

pw«r tarifa  in yonro to ooao - i* in hi«h at prjwont -it 0.4-0.6 

3aht/5CwH.    floo>« th« ia*o«ratrt iror nnd «tool ,il«t nood « earn 

MMMIIH port or will a 4«wp j«tty/Wt o«nw »y*to» do «t 

an «xi«tln« ¡artiua doop «o* port ««eh %n at Sattnhip or «homi* 

doop •«* port raso to «it Usa Caabas« bo pwt «p abotn 14 1» 

I 
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South of E      cha?    What are the capital costs of doing sc,  i.e., 

of conventional   integrated cycle of  iron and steel  production?    A 

pertinent question would be - can Sattahip be used as a convenient 

civilian sea port  for industrial usager, including import of raw 

materials for the  integrated steel  industry?    What are the 

objections to  its use as a civilian sea port  in normal peace 

time and conversion to defence needs in case of a War,  a practice 

normally followed  in many countries. 

47.      b)    Can Thai   lignites be used for sponge production using 

local iron ores after prior bénéficiât ion/pel let izat ion or using 

imported high grade heat-hardened  iron oxide pellets?    Pilot plant 

scale investigations and trials would be necessary to determine 

the technical  feasibility of sponge production based on solid 

reductante (dried lignite or lignite char).    It  is well known 

that many of the solid-reductant based industrial  sponge-'production 

plants in different countries have either failed or permanently 

closed down badly whilst one or two of them art now reportedly 

turning the corner;    their sponge production costs  are,  however, 

reportedly not known nor is much precisely known about the cost 

of steel made directly from such highly metallized sponge in 

electric arc furnaces at the normal power costs.     If one were 

to accept the technical feasibility of sponge production in 

l/     Sponge with a higli degree of metallization over 90$ which 
is suitable for direct steelmaking in the electric arc furnace. 
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Thailand b&ood on tho rooults oí  pilot plant no.*It  ir***- . *.• -.u* 

usinf Thai iron oroo «ad lignito, what would bo th« corr.«-«^..^ 

scaltd up industrial seal« tschno' ooonowic  f«uiuiu/ .,t*-'    .>#v-, 

(oapita *örf oporational} .»djudfod on  iceoptubls c:   >*t> .    t,á 

ratio»*lo.    Thooo ?roblos» and important aspeóte do IJOOO   .Ht alad 

«xanination*    Anothor quostion would bo - should fhailws!  isport 

•pong* »»d« k>y tho fasoouo sponfo iron proooaso«    Hït .     4-n, «to«), 

pwtb  m freís n noifhbourinc oount-y •.(*,   Intonasi*   at ro^onabls 

prlo* Imu to cubo t i tut o/suppl—wit highly sxpons t v*  i.-;%..rt*d 

•tool ocra?,    "hould Thailand ioport naphtha  for »^r«,* '..-t^ action 

bi«(Od •»£,.  ou tho HTL procooo and if w, at what UöJH' 

43.     o j   What should bo tho product adz or *n i.nntl, ».   .,•*•- 

a ne»-i»to«r»tod stool plant - flat and »m->fl*t sto«.:  .irod > t«' 

If tho flat stool products aro to bo produced vhat wo¡ d V« tit« 

aoooptablo siso of tho lnt«frat«d Iron and stool plant and of tho 

•ill » ano uillion or 1,5 Billion toónos of flat sto*    '^'wu'' 

What aro tho aarkot dosando of flat «tool producto ir  tho ai««no» 

of a «hip building industry and/or of auiôaobilo indw.    -,   ui 

Thailand whioh aood oold stool ooil/strip for aato-oodiao and 

•tesi pi atoa **f varying longths and widths for ahip ' iw 

and «ofiBOoriD« industrio«.   Or should tho intogratwí    ' ««; 

plant produco both flat stool product» and non-flat »«*-• 

products (rods, soot ions, structurais, boons, nodiiu •«•»"*. sto.) 

haood o«f. on a wnivorsal bloos&ng/slabbia* rollio« *u       a-.;  .? 

nsnUnstlon «ill for stool plate« and hot rollad stsoá     <•«. 

follow«! by a oold stool rolline •!!! f«r oold «trip («»ila) 

t 
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ite a«r««««r«l/«ar«baat tartlaa «111» far aw fiat 

49. *)   Uh«« vaal* ba «ha ata« »ytlMi laaa«laa far «ha 

lattar*«* a«aal pUatt   Kb*« «aal* ba «ba aae«a of «raaapar« af 

m aatariala (aaa« par «aa/allt) in «aaa af «a ial*a* ti«aT 

ab*« mU ba «ha «f—part oart« of aaaplyiat «ha Taal «««al 

tintati I «a «ha liait«lo aarkati la ThallaalT   Op«la*B prloa 

lavala «ili aaafl «a Va dataraaaai «al appllad la praotloa aa 

alaa «ha pra««a«l*t ««riffa aaaiai by «ha laaifaaaaa a«aal 

Hiiilij (o«t«aat *»*? aa «ha taparla* a«atl pr**aa«« «ai/ar 

aahaldy far «ha tapar« af Thal »«aal pratarta).   Thaaa <«aa«laai 

aaa* a aatalla* ataty aa* r*«l«aal aataart. 

50. Capital l—irtaaat aaaáa af «ha aav latafra««* a«aal 

«a ba «aatttti bota la «ana af farai«« 

liai i www rannata* •.   Uba« abawt «ha aarl«a 

af «ha aaittiaf •*** lai—«ty't prapaaala vhlak ara baaai aa 

i—araa lat**T*«lta aai iaatallatlaa «f a oal* «trip «111 fallava! 

la«ar by » ba« atri» «Allí   Uba« «aald ba «ha ratto«* oapi«al 

aa* lavali« prataatlaa oaa««T   FratactWt «arlffa aai waaldlaa 

«ili aaaft «a ba mikmi bafara tata prapaaala aia ba aaeap«abla« 

faa IT—ri ir aai txparlaaaaa ia«ar ali* af 8aa«h Kara», Tajaalarta 

«iU aaai «a ha «aa««* aa* appllai «a «ha 
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t .tic*-  Mr.   d   on   '-oli1   "•'.'• ' ..'i:t ~ 

;-\     T*- of'Oot  thf   -ntirr« 

c: ., .:1.;i.';¡  üf  tvo  Thal   : tcei 

;   (ov   :hi'  r.f-yt   drr.v-'c   in cor.-.re*e 

•..:.ally  li'^.cd VìI "li  M<   '••'-  »'•'•-• 

•• n,  .-.'. *  :v'''' y   'Lì .ir ;    •- '•./ •"•'•'; 

..p -,   - r v .'•(-;    ' <.K   t'-   bc   1 •.!"..•• 1  or 

;      :    ^\'   I: .i ara]   r-      a, e -•  <i. '   'o   • 

Thai  TPv r.->+."T-ir,ls  for the  cteol   ii'dustry ".T.rr-mc.- + r-.l   "V0" 

j-.;V.. u   .:'• • :  '"   ••'•" erpeti   Tei./ rnat '.'T i al r-:.     ì'W    •'i'»   r^al >-••••     ^'il 

rf'rc^ of treno factors have to te studied both on capital 

ii-iV--r.Lrr.cr'.   :>M   .. • L ru ¡ t  operati o.r.   ir ."Hiding pr^d'i:. tir.:   •rc.'-ts  oí 

tho  steri   pr-'dut M, 

:.••-'.      Aiiemati-vly,   xt will  need examination hr.w far and to 

vi: ^   .-'X'.     i-,   ''-•   •'"'•'.:: tin." Kh-ily r.cr  -. -b:—    -L"-'0   :^brg 

piar U   :>. Thailand can be strengthened  thrcuívh  additional 

equ;    • •.r./.î:; .v.-structurr facilities  ?.. i   JM' ."i¿r :   -o  ''"^  vptimv 

extent Mrhr.o-rconomically possiti"«     Plann:.-.-: a'.d  tir:   M..-.-ir:.T 

of tJ¡'.-. .   propor.alc will need to be raLonaiiy at,,  jvd . : ;.,u-;ly 

outline  but  not on anv empirical and ad hoc basis that appear 

to hav, ;r;rkrd the erowth of the  Tail  steel  industry so tv.t. 



«,}.       Regional  solution:;   : liould al :;o Vìe examined  based on bi- or 

multi-lateral co-oporatior.,  regional   üteel  industry and trade 
a 

possibilities.  Go fir thei;»j factors have played/somewhat 

insignificant part in the growth of the steel industry in 

Thailand. To what extent can these factors bo harnessed to 

mutual the benefits of the regional countries? These aspects 

will need to be studied at length through an International 

Consultant's study and report. 

54.  Another important question relates to the production 

of high priced alloy and special steels in existing scrap 

melting electric arc furnaces in the country (that are imported 

at high foreign exchange costs) which could replace or at least 

supplement most profitably the relatively much lower priced 

common plain carbon and mild steels with almost the same inputs 

of scrap, electric and r anpower besides the additions of requisite 

ferro-alloys. Where should the balance be struck in these areas 

which are most appropriate and applicable to the Thai steel 

industry? All these important questions need to be critically 

examined, clarified and decisions taken through a UN financial 

consultant's study and a detailed report. So far there have been 

a mushroom of ad-hoc studies empirically commissioned and business 

wise completed tailored to limited objectives and scope of work; 

however, there has been no single study and a comprehensive report 
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vàio* »IM At feimwrinff all ta« ooapl«x and lntor wron quart iona 

and paraaatara to «nabl« ih« planati*«, ooonoairt» and tfa« 

induiitri.il tat s to tak« Judio i tm» «ad wall plantad decision» and 

iapivmmt tao» on a «yat«natio and tin» pnaaod ba»i«. 

Y),        üb« qUMtiODS  of 

«vUidiM, oapit¡*l fornatton and of infrastructure faciliti«« 

including iator Alia transport, «orvioM («ttt«r, oil, fa«, power) 

iikt*¿o« &«**•. "i c-r*"ul study and rational». 

S6. ti« i-or and «i««I foundry induslry (ufnln d«p«nJ«rrt upon 

ApywTOpriut« »»Itir* faciliti«* (aleo require« adäquat* link»««* 

with foe irati *s*i v\—\  industry in tb« oountry. 

;?,  The nlaexal exploration and provine «won M of iron oro«, 

coal (lignite roBourc««) »nould b« oontlauoue foaturo« of on 

expanding loomnj and «igat« BAT« to bo fooueeed en a long torn and 

wall «urtained baa is. 
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53.     Ro«ioaal indaotrlal projoet» la dovolepln* coantrloo 

fcaoo bMB diooaoood and proaotod on papar rol&tlvoly far «or« than any 

taagiblo aotion tnk«n «n thoir practical roalioatlon«    toglonal otool 

latatry projooto havo boon no oxooptioni to this «onorai nüo|    tho 

oabjoet io M oaaplox «o ito objootivoo oro doolrablo*    3aao iaply 

o ragionai projoct to doaoto eortaln aandatory trado obligationo 

and/or ooanoto by iaplicavion undofinod aaotrictlom on froo trodo. 

San» («i«)aniarotandinf« aro not jontifiod.   nocionol otool projoct« 

la dovolopiaf ooantrloo ohowld bo woleoawt   thooo b*ro a food aaaoaro 

of la-bnllt flootibility if tho qaality, qo&ntlty an* tho oolllaff 

priooo of otool oro aatwally oatisfaotcry.   Ragionai trado ooald 

oo rog*rdod ao too oqalvnlaat of a proforrod nomai trodo oyotaa 

botvooa tho rojioml ooaatrlaa that «ill ononro profitablo a?***! 

trodo flow*   Rofional otool orojooto eaght not to bo oonfaood with 

trado liko that obtaining aaonf tho Rnropoan u mimmi aarkot 

loo or ta« LflPTA (hatin Aaorioao «Too Trado AooceUtioa) 

Latin Aaarloan ooaatrlaa« 

59.     !*• WlDO/lSAfpViro« and «tool lataotry onrvay adaalaa to 

tho Laaar riiim Boote manti loo fooaoaad »ttont Ion on tho «nbjoot 

aal hléftllfhtai potanti al rational otool latootry prejootot   tai« 

aloolon «ao fallava! «p by «AF* Raglaaal Jtooi Billot *loolan (197))* 

1/ ftaaart of tho WWO/WUV Iron and Stool Iadaotry Sarroy 
Miooioa to tao Faar Coantrio« (Thailand, Laoo, Tho Khaar Papabile, 
Imo Rapatila of U«t-aa») of tho Uavar lajhaag BaoU - Aagaot 1971» 
lot by ar. B*F. lijhawai, «awlor Intorrogioaal Adrioor, WDO. 

2/ BAR Tinnì- tf¡B(8)Ao, 2 Jananry 1973 - Ragionai Stool 
iUlot Plant - Ranart af tho Report Toa« aa itegiaatl Ca-aoi 
far »tool Ullot 



but practio.-air wttunf **• otrn» «at «f ihm — f«r «awt In 

frwrtaim* Aloa««.!*«* «Í *»>ls «itu»tlon i. not llk«lj to ah*n«» 

p«rc«ptibl^ ir. tb« r«ft*onfcbl« ruttar«. 

ft,      ^« '««unti ^««1  Bill^  *roj«et c*nUr«d around •> c«ntr.*l 

loca*ion for th« product ten o'  «t««l bill«*« for dl.tributioß 

to ww o' th« i*uf.ftml *mntrt«r * TC*IT. {nam FPCAF) Includiti« 

ThAtl«ad ***** « « l«rt*t»*rt of t,<S 42 «il li« <««tl««*« in 

Tn?1 ror th. ^ entier o" «t«*l VUl*i«. •mti»et*»*jr c««t *«*» 

lf.rj~l'ÎO s» blooa« *JkAï wU b« roll«* *c ^*1¿5 "• •*•« **U«t«, 

«•',,      Ukf^.M, - .<*flcmvl cold rolling 'Ut prod«** .-i*«*;. «AH 

v«a <ac^«d.    lb» *«i** *»***«*«* ^"V fw r«fiomi Co-op«r*-.iim 

,^o.vi It» ^wly F«port lo. !C (ftw«*«r 1972} oonriv l> »   "«T*»* 

for ^»filami  .^»ration in tí» fi«ld of rtwl predwrUon,  t** 

«apla»l«ii« ouvert to tu« tuo r««leml «t««l pro***« r«farr«d 

to ftbovt.    H*w«v«x, mtfcfcv t«afi*l« h** »o for r«wlt«d ow i» 

«x?«et«d to ««vg» <mt of th«#o d«Utar»tl«m in «*• rmMommhl* 

futur«« 
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7ÍII.    Terms  of Reference   for  an   International   Consultant's  Study of  the 
Expansion of the Thai   Iron and Steel   industry  

1. Steelmaking capacity m Thailand   in 1974   is  reported at  about 

5^0 000 metric  tonnen   per ye,3.r of barn  and  light   structurais,  based  on 

imported scrap,   proceded  in electric   furnaces.    There  are eleven firms 

in the  industry altogether, of which only six are  considered as major 

producers,  with  capacities   in the  range  of ?S,üOO   to  '1 .".0,000 tonnes  per 

year.     The other five are small  plants with a total   capacity of only 

about  50,000 tonnes.     One company (Siam  Iron and  Steel)  also produces 

about  20,000 tonnes  per year of pig  iron  for domestic   foundries.    There 

are  also  six manufacturers of steel  pipes,  three producers of galvanized 

sheet,   and one tinpiate producer  in Thailand, who depend  entirely on 

imported   flat   rolled  products.    Their total capacity   is  for about 

375,000  tonnes of  products.    Thailand  is  reported  to have imported 
r;rri,171   tons of steel  products  in 1974.     Although  this  represents a 

6.9% fall on the  previous year in tonnage terms,   higherprices meant  a 

35.5% rise  in value.     Significant quantity increase were recorded for 

certain items;    however,   steel  rods  imports rose 105% and bars were up 

«3.8^,  to 44.027 tons.     The overall drop  in import  value primarily 

reflected a 27.9% fall   in prictj and a H.6% fall   in steel sheets 

requirements. 

2. Actual production of non-flat  rolled steel  products in Thailand 

in 1974 is estimated at  380,000 tonnes,   equivalent to about 495,000 tonnes 

of crude steel  (based on a 77 per cent yield ratio).     This fulfils only 

about two-thirds of the countries demand, which  is placed at about 

600,000 tonnes of products.    The difference - 220,000 tonnes - is being 

met by  imports.    The total consumption of non-flat  products thus represents 

a demand for about  700,000 tonnes of crude steel. 

3. Tn the case of flat steel products,  current consumption is about 

465,000 tonnen, based wholly on imports.    This  is equivalent to about 

665,000 tonnes of crude steel  (based on a 70 per cent yield ratio). 

4. The total  consumption of finished steel  (flat  and non-flat)  is 

thus  about I.O6 million tonnes,   corresponding to about  1,4s million tonnes 
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fkntr.d projections  for futur? yr'.rs hiv?  z--->"  "ll'--' 

„,:.v..     -nd as may be  easily predicted,   inv: vr:^.  r<u:•-*••'-< 

 , ^?'..-,r    dtoer.itn?, or.  the assumption:;  :vil-> re-'-""-'"  '"r >' • 

•-.-ci-"i':  ,-ectorn.     The most conservative projection MOU
1
.: p 

.-. .-_•   ...   ^bc;i:, 2 -ill ion  tonnes crude  steel equivalent,   n:;:r 

^;-on  torr.*s crude   rteel equivalent by 1^85.    Tri ose   ^','.1 

.      - . i- •   - n  Ih» ritió of  ii3:í)0 for   flit  tri non-fi- preach 

-  .,.-   ?..; t.:-: conclusion  that  (1)  there vili be a need  lor A.S 

•"o" r reduction of non- rolled product:; •J L 

• "I  -  .^ tonnes,  ana  (ii) fov  --"-" 

r-.ar<et  renani for over 0.7 .-.il 

.--..,   -h.3   rurr---r.t capacity  for O.;? million 

•-•-     - - -,,   there vili  b 

_   _   -.;-.   -..ir.st -in e^tinated consur.p-ion of 0.^6 ni 11 i "r. tonn-.-,   LU 

-  .>   .-.-,••;-. ratos for denand envisaged  ir   these figures  a- v ,u -  t  ;, • • 

•• -   -run for non-flat products and about u percent per  annua f tr IV-.L 

~,i-:-d  r,-odacto;    and the average rat? of growth wor^ out to -a  l-:t. 

-, ;-.-ent por anrm.     Ctner estimates,  which a- based on aoniwS; -.:•- 

oi-uinlnn  -actors,  estimate the demand for steel,  express! :~.   f.-.su* 

a:, abo.it ?.S -7.1 million tonnes by 1?30 ana m  the n.ve of  3^  - - 

nUJion   tonnes by 1?35.     Dividing these overall p-ojeotio::"   .ut:   -^  • 

parta,   for flat and non-flat products  respectively, ve 5»t tria  t.How 

projections. 

uv 

(in million tonnes) 
i960 nro .ject^i Der.and for Steel: 

Total  - expressed in Crude Steel equivalent 7.$  ~ 7.1 

Flit rolled Products  (including pipe) (0.73 - 0.7o) 

Mon flat Products (including alloy-steel)    (1.15  - 1*23) 

" c 

"* .6 

(ü.í?. 

(1.69 - -.07 
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!  ire  rather roa-h projections,   cased on      nli^'^s of steel connu~.pt ion, 

-rawth  and population  growth du-isí   the past délaie,   -in-.i assumptions 

r-"-ii„^  futu-e ^rovitn rates,    fhere will b-- :i?ed :V~ further r---findent of 

v.-~:>  figures,  for ourposes of plann:".-   a  detail-d st-a^y for developn^.i 

of  the  iron  ma steel  industry in  1V. LI => :i 1 ;    bat t'^v serw a useful pur-pose 

„  ....J   (•,„ a3  ^v,0/• inuicate the din^nsions of the prrólírns involved.    In 

---- ect of non-flit products,  for which  c.asac: tv exists  at present to the 

• .:t-nt of  about; 551,\no  tonnes per year  (finish-d product)  there will be need 

for  at I'.'i.-it about 1.1 million   tonnes per v-rar by l?o<;    and the d-nand could 

oe  as hi~h  as   '..';  million tonnes.    For flat rolled products, 'S, o 

"-.-./,   tr.e Q.enôr.c  :.s 

is ¿J high  as  1.2   nil lion   tonr.es,  b;. 

e:?~.±arv tserati^rs  only,  dependent : 

likely   to be  at least  about 0.7 million tortues,  and 

anc  ?:c: 

~:rt3 of plate, sheet,   coil, 

The Gov?—-.rnt  as  «ell  as  sene private ir.tere-ts,  particularly 

tre lar;:sr companies presently involved in steel production and processing, 

aave teen anxiou3,  for the past several years,   to develop a rational and 

efficient  strategy  for the iron  and'steel industry in Thailand.     Some studies 

r.  v? oeen nade, under auspices of ül.'IlO,   Z3GA?,  and other international 

.:-ncies,   as well as by steel industry- interests  (e.?,. U.S. Xoppers)   in 

recent years;    but the Governa en t fait  the need for a mors detailed study 

at this stage, with the object of providing ¿uidar.ee  for policy as well as 

specific decisions  required to develop  the iron and ste-el industry speedily 

and efficiently.    Funds  for the  study would be provided by 'JilDPj and the 

3ar.:< mission was asked to advise on the terns of reference for the study»    The 

nission'3  review of facts is,  therefore,  very brief by design;    and it is 

intended only to provide the background for the terns of reference proposed. 



•'O- 

• tin,-;  prw: 

• ,. r   raw 

r:- 

•*. in-,1 

;' :>vL  bii'J ini   :. :.;>it   •--;- 

.:•,-•>'.],•  on   tao     -''to!'   ;•. "1. r.c-ip,   '"ma   t. 

of  1:.;;C"-.ó  an. i   "/-.'~.L3,   J 

.:*"  ir.r,o r tod  ao^-it  3t;%l 

•:  rtpiily  in roc vat, yearn,  in  revenue V)  th-  r< 

-n-ri-^s,   includ'.n.-, the naior steel produci-:.-;  o 

;  r. a tur .a lly aria ? about,  the advisability of ":: i 

r its needs oí'  non-,'!:'   o.:) --.'. 

C-J: C 

oí   serio 

,   -..; .-.trie?  li-:- Kor vi,  '. -wa::, 

arrer cu?.r.titi-.>3 o:'  scrap st^i 

>at   xoo.-vn^   to i 
1 <"•••-     Thailand has  to  canaio.••• :, 

,.   • .....•-.-...Vìò,  MS  iv;  dï.tani »ouId be¿in  to app-oach tha  vil:-.     -^ vii; „-\ 

rrat.od :r-:-l  planta,   starting with iron ore,  becor.e f-i-iol- 

:• . In considering  economically feasible choices,  Thai'. m-I :,v :1 Ì   . 

;i nur-::1, dosire to use  such domestic resources as my be available  a t 

r---. •• nab'i.e cest.     Kr.o-.-ra  iron ore ^posits of suitable quill'-,,    v'   ...•   -' 

:. ,. /    b.on  eati-ated at about U'O million tonnes,  of wnich about 2V 'v.liaoa 

-   an-s  ar- report?', to  bs located at, Loci,  in  t.ne nortr.em p:-     •:    ,..- 

e----,-/;     or.'-.- about  ?  ni 11 Ion   tonnes are estimated at Lopburi,   :,':••-? ~-..r 

o.V" >',: o'.IG are presT.tly undertaken for the ¿iam Iron ana St--?i  ,,o,   > ., .. 

It. is  likely that  the  logical  choice fcr an integrated  stiel wo.-ks   .'oï.:i 

be .-, lenificanti/  affected by  these snail deposits.    The  e/p.u ita t:..o -. o:   . 

domestic  iron ere   reserves may  depend on the  cost of  transport   to a  seas: 

location  at which all   the requirements for a modern steel plant can be. 

efficiently assembled,   in order to produce.steel at internat i.e. .-ally 
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co-patltiv^ cost.     Utarnativeìy,   ttv- JOTS tic   iron ore may be usable  ir. 

smaller pi.1; or sporge  iron production facilities, if suitable fuel at 

viable  cost ein be found,  nei1*      trie i rem ore  deposits. 

o, Thailand doe3 not have any reported coal deposits  for metallurgical 

industry.    Lignite r.'ser/ea have been estimated at about 235 million  tonnes; 

but all   the presently exploited reserves are committed for power generation. 

if more  lignite can be mined economically,  it nay be possible  to use it in 

..-.all. low-shaft blast furnaces for pig iron production. 

It sro pears,   the.-rjfore,  t'ait for  the  major raw materials needed 

•'or i.t-a-el oroduction,  Thailand will have  to  depend on imports.     In this 

^•it-xt,   a seaside location would, prima  facie,  appear advantageous.     Actual 

jit e selection «ill, however,  need detailed consideration of a larga number 

•ji or-ysical and cost factors. 

il. The 3anx mission has attempted to discuss all major questions 

related to future expansion of the steel industry with the relevant agencies 

In Government and private enterprise interests;    and all the points emerging 

therefrom have been kept in-vlew in the draft terms of reference prepared 

l'or a detailed study, which  follow: 

12. Terns of Reference for a study of the prospects and strategy 

for expansion of the Iron and Steel Industry: 

(i) To assess the demand for steel products for the year3 l°75>-3;>, 

covering  the principal common grades of steel,  e.g., non-flat products, 

structurais, light sections;    flat-rolled products, plate, hot coils, 

cold mill products, etc.    This assessment should serve to determine the 



"i  ; 

v. ir."    .l'I,   L. ' raptara"1..    "'-" 1 »   hn-, .and  ".Iti   "i"'/:': 

. ;':\  o : Gil,  p^ulat ion,   ;" rev in.-, inr-.-n-r. •../ o:'   :;>,"   .    c   - •. 

¡¡J:^  of développent,   ev:.,   as  well aj r,;:r.i--'". v-...,i.-;  d 

•-:r. ;:-.ir.^ ind::j,,rie3,   prices,   etc. 

"o  r.s.'.eso  the current-  s'.-rei  production capacity oí'   *.rv 

r;.n-.\  and ecu.cneno u-. i.-r installation ar.d/or oru .-"••". 

•"I'll *    n "i "v 1 -   '--.cluie a trch.Tjlu ;ic-l   aid.. %  o: 

:.,air.ed,  r-.r.i :".a,ior reason..;   "" > r ; 

7î  de^.errarne the real  viari-? installed capaciti e~   of  the :': 

.".'.Hsurij for ":r.eir effective  utilisation. 

: . To  review  the  rource"   ar.u prie-33  of  the princier. _   r-'.v ~v. •--• 

e; e-a, and d-3temine vae trends of costs during the past 3-5 years. In:.; 

,••.,-: -v rfill inelude imported steel scrap, domestic scrip, incoes •;: .; ;•; 

-.3 ve 1.1   ¿.c. power, water and faci. 

("/} To  evaluate t-ho proposals presently available   (in   th-; H->-.i": <.r' 

Tn'f.?.'i"~ii-"rú3  ar.f: with the leciin-j r-.a.nufuoturers)  for axpans    -p.   c" th-' i:A 

.-. 1   ,"..-."'j   in run try in Thailand,  ar.i chemin; which,   il' any,   ir-.:   ..: .• v 

v ;     :  ..*-.:-'! prennets at internationally competitive prices,   t, L-: inp.  i .„j„ 

oT ci. f.  lar. led cost of imports fron  the leading e^ort narkots,  e.:»., 

(vi) If  the result of the evaluation envisaged above  in  ne^'tiv^ rn 

or positive for sone steel products  and negative for othern,   th-- "e-n-u '.', 

Will 'e-d,  in respect of the principal products for wh-ch r no peonen^- 

viable  project proposal is presently available,  to dove].ou 

at ions,   based on cpecific techno-econcnic data,  for  the  prod ioti. ¡ri/Vae;... 

the orincipal categories of iron and steel products  for which the projec 
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d--.,.::i'q. in V.. - ;.vr'od   \():',")-':.'',  uould b^>   In   exc^.is of the presentì/ ir.3talle(i 

vi 'nie capaci ti>;.s  of  the  industry,   as assessed in pursuance    of para3. 

(:),   (i:)  v.id ( L i L )   -ìIDM.     ,";;•; Consul tînt,   ."houli,   in the urua.ìS of 

do'/t'.opinj rrjce-roer.dati^nJ ,   review  the alternative  stratégies  thai nay be 

avallóle in  r;-?pecT, of  technical procer.nej   and plant sizes, keeping in 

vi-w  the dr-'p.ariùj proveced  f'/^ l/8:í,  and with due regard to  the  needs of the 

ex4 r.-„in» incustry.     The question of supply  of raw materials for  tie existing 

•-1.-C y ri y furnuces,   and the  i-plications of  manufacturing sponge  irons will 

be  Cii'iidered. 

('."!-' To detemir.e thi appropriate capacities for the principal sections 

o:'  V.-- Plant's),   the processes to be employed,  and the starting principal 

r '.   -. -tjrla" 3  re- uir L- :. 

(vii.-!        To examine  specifically  the scope  for using available dmestlc 

raw -¿teriáls,  suer,  P.ò iron ore,  lignite,   etc.;  and to the extent that 

i-ports would be necessary,  identify likely sources of supply ,   ani estimate 

the quantities needed,  and c.i.f. ÌF-r.-.e-i  costs. 

(ix) To recommend the appropriate technological processes  for iron making 

and  steel production,  including casting of blocns or billets and  slabs.    The 

reco-'.nendati.crs will be erupt-reed by rough  estimates of capital  and production 

costs for the available alternatives,  as  well as technical data  on -ateríais 

balance and generation/utilization of by-products. 

(x) For the process  route and plant  equipment selected,  develop 

specifications in  sufficient detail to- enable the preparation of  estimates 

of capital costs,   to  enable the Government to make judicious choices. 

(xi) A3 the product nix which is required to be produced will have a 

significant impact  on the choice of rolling mills, and hence influence 

capital and production costs, the Consultant will, keeping in view the 

volume of de.-nand projected (for the period 1Ç3C-3?) for various proiuct 
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--••>..,   r.'co a.neni th,; appropriât- product nix to be air.-d  Tor,  with t'v.; ob.- - . 

>' •¡'.-'.raisin-  the capital and production cosas.    Alternative   product-.a .•.••.i 

,.'.'.. be  e-o-ú.n.'d in relation   to   tne  available  a.>cf.no-eco.ii>nic   cholc-s. 

;••   :v ; .-hora list of possible locations  for the proposed ste-1 p'..:ru, 

.1  ci  exo-aiuid (includiti,;  suitable   coaxal locations,   to   facilitato  th-; 

,: jrt of basic raw naaerials) ,   and  the aajor cosi implication.,  of available 

.•VTi.,J..,J -..-ill bo assessed,   taking account of the needs   f<->-  infrasamiati-   , 

:>: . i  ani   ra_l  facilities, viater and paver supply, town and housing fir7.1ire.-1-n- ;, 

-.-..:       sii a  r.uiaaole location   chosen. 

'-'•'-an :ial i1^ ' : caicms   for the procesad plant will be prepar-d, 

--   --.a-  ina^r-ilia aha investment  cssts (chewinc; separately  the foreign 

...•:..•-.-.:   a-i -lenisti:  cur-encj  requirements;,  -aerationa! ar. i maintenance 

. ••• ac.   rr-iitle r.cies of capital   financing,   caca flow projections,   estimates 

w;   --^a:-ev?n peana,  and the  internal  rate c:  return. 

,.:c.v] To  the extent that financial costs ana revenues  (referred to in 

•„a:--.,   (xdiii   above ao not reflect appropriately the economic  costs and bene fia.:, 

„..    c.i-Terenc^s will be estimated and. analysed with a view to  provi.lin.; 

.     -:•• ant Inf ornati on for appropriate; choices. 

(,r/) It is envisaged that  this   study should be completed in about six 

naaahs  tine;    it may involve  about 30-3? man-nonth3 of experts'   ti ie. 

(xv.i; The consultants would need t;*o or three conpatent counterpart 

officers,   to be provided by  the £01  or sona other Governati•>     agency, to 

r-lo  in the collection and analysis  of relevant data  »ri.thin Thailand..    At 

J east one of these supporting  officers should be familiar with the naricet 

for steel products in Thailand,  and would help the consultants in their asse^snen" 

of demand;     another should have knowledge of the existing manufacturara of 

iron and steel products. 

MM* 
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AKNEXURE I 

Steel   Consumption/Production Pigures of 

Thailand for  1962-70 

1.      The   iron a.nd steel   industry  in Thailand was started in 

1942 with pig iron production ir. a  cmal i   charcoal blast  furnace 

and a re-rolling mill  Degan operation in 1962.    The  present 

products  are   in the  form of bars and rods  for consti ictiorua 

uses produced m scrap based electric arc furnaces.    Pig.  1 

shows the  steel demand by product  groups for the years I962-I97O. 

Consumption of flat products  is quite high due to the requirements 

of cold-rolled sheets for galvanizing and tinning.    Almost 80 per 

cent of steel consumption is in construction activities comprising 

mostly RCC   steel bars and rods. 

2. Pig.   2  also shows the  steel  imports which have declined in 

recent years due to the Government• s policy of banning imports 

of some steel products and  imposing duties on others. 

3. The different forecasts of steel demand in 1975»  1980 and 

1985 have been made by various organizations, missions and experts 

on iron and steel.    The latest forecasts of finished steel are 

1.7 and 2.3 million tons  for 1930 and I985 respectively.    The 

market for  special and alloy steels  in Thailand is expected to be 

70,000 tonnes in 198O mostly comprising low alloy constructional 

steels, besides small tonnages of nickel-chrome and ferritic 

stainless  and tool steels.    It  is  estimated that about 100,000 tonnes 

of foundry pig iron would be required by 1900. 
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Fig. 2    Steal consumption by Inçortj 1965 . 1970 

(in 1,000 m«tric tons) 

#  *    TOTAL CONSUMPTION 

O »   IMPORT 

A »   PRODUCTION 

HQJ£   Export of each year vas loas than 5 »000 tons* 

à 
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'cetra economic in-í.icaí-. ions 

MV,?'.:<" n 

Grci-t, !^tion;.l Product in ]9/1 arr/ji.ted to 144,'¡G0 ni! lion 

h- ht, an inerbi-- c:f ?,6ll ni 11 J. on baht over the 1370 figure cf 135.349 

or f.t n   rate of >" .3 per cent. 

TnV.lv:  ].  :-hov.-r GL?, Oli?,  National Income and Per capita GNP  (1ÖC7 - ] 07] ), 

(Millions of b;;iit) 

"T 

i'".-nr 19G7 lD6r l?f") ! 1070 1371 

G^r'^'iti^irtduot  ¿DF)|iœ,294! 31.6,774 ¡12ñ,566    ( 135,949      !   344,560 

firosr.  rational product   (ON?)'; i0o,462 '117,046 ¡120,792    | 13C328      j   144,590 
• li1 

National incora 

Per bonita G'I?   (Paht) 

89,594 95,345 l 104,5*1    ¡110,598     j   117,175 

3,nl4 3,71? !     3,171 !    3,311 !    3,527 
i j j 

Income per capita in 1971 roce to 3,713 tant, an increase of IO4 baht 

over the 1970 figure. 

Table 2. shows major percentage distributions of GD? by industrial  orif.ir. 

Indur trial origin                 j    1967 

Agriculture                               ¡    32.0 

1968 

31.4 

1969    : 

31.7 

1970     j 

2*.6      j 

1971. 

2Ö.6 

Wholesale and retail trade   1    17 5 17.3 17,4 18.9      t 
1 

18.2 

Manufacturing                           ;    15.4 15.3 15.4 16.0 16.3 

Services                                     !      9.7 10.1 10.1 10.4 10.6 

All others 25.4 25.9 |      25.4 26.1 26.3 

Cress  domestic produce,   (GDP.JlCO.O 100.0 !     100.0 
1 

j     100.O 100. ü 
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2. In 1971 the Lhare of GDP coming from agriculture wis 28.6 per cent 

the rano percentage an of 1970. Agriculture still amounted tu about one- 

third of total GDP. 

Manufacturing sector ranks third of GDP and gains further Importance each 

year.    During 1967 - 1971, TiumnfnoturioR giMvaii ra*~e »«j* J 9.?,  7,1, .11.0, 

10.0, rt,5 percent, in 1967, 1968, i960, 1970 ar.d 1971 respectively. 

In oddl ti on to the incono approach and the product approach, the structure 

of the economy oar. be described in tur?» of tho expenditure approach 

(seo Tabla 3\ 

J 
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tuble 3. Domestic Product 

(Millions of baht) 

1967 ¡ 1968      J      1969       !    1970      j 1971 

Hot doneetic product at factor ,                    ¡ I                   ' 
cost     ;   09,426    ! 95,073      104,355     : 110,219  • 117,145 

i         i j         ;        I 
Provinionn  for domestic fixod 
capitili consumption 6,313 7,543   '      0,Ml     •   1°»193   i    L1'3/'3 

Indlmct tnj cr 

;•."•>:•, '','-.-•  r-"i^. prc-flfit tit 
'Mir;:- ù ¡.rie« :; 

12,555    •   14,150   '    15,330     j   3 5,537   I    16,072 

- ~ - \ — I-"    -   I   - 

108,294      116,77/,   .12^,566        135,04 ¡   ' 144 »?• 

Privato consumption expenditure',   75,231        80,803        86,415     ¡    92,008  ;    9G,9l7 

! ! ! 
oS;:SltS"r•nt CÜnE,,npii0n !   l0,36O    '   12,736        14,058     |   15,5^9   ¡    17,329 

Gronr  donor tic fixed cnnitnl     I \ 
forwUon 24,927       24,477 

Incr-.;if-   in ft-.e'e? 

Export of noodf ¡aid sorvioes 

L»sr.:  Inp^rt of ¿oude and 
fl.TVlCl-fl 

Si -i ti r ti ci 1 di f e ropancy 

Expenditure   on Groff  dora.rt'c 
nroduct 

30,774     j   31,024  J 31,552 

75fí     i     1>955   !      3,7rX)      !      3,166   j 1,861 

23,300    I   21,425    '    22,729     ¡    22,720   1 2^,055 

I'll 
23,704    j   26,159   \    27,937     j    29,316   | 2~,735 

-    57>.v    ',  -1,546      -1,163       !       - 42   ! +1,5,A1 

108,294    ¡116,774   '128,566     | 135,949     144,56 
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About two-thirds of total spending was devoted to private consumption, 

but one-fourth to capital formations, both private and public, the reminder 

(about 9 per cent) constituted general government consumption expenditure. 

The amount of goods and services exported as compared to the Grose Donostic 

Product   ( a ratio of about 19 - 20 per cent)  hat increased only a little, 

but in absolute terms, exporte increased from 22,720 million baht to 

25,055 -li ìli on b.iht in 1971.    Even so, irported goods and services still 

exceed those  exported, particularly because demnnd for capital f;oods to 

increase production capacity in the country remains high.     In 1971, imports 

(excluding Military goods) arounted to baht 29,735 million» a rise of 419 

million or about 2 per cent over that of 1970. 

THAILAND:    SELECTED ECONOMIC INDICATORS 

(in million baht) 
. .         •        . Peuentaft thante ovtr pretoui ye*.' 

'•*"'" 
viu w i» IsVJ» 

7972 vr,\ 1974 

Total expenditure on GDP at current prices 156,542* 18»   16 204,617 8.3 17.6 III 

Of which : 

Private gros» fixed capital formation 

Government gros- fixed capital formation 

CDP (lr»62 constant prices) 

21,653 
10,810 

132,336' 

24,468 
12,600 

144,24ft 

28,872 
14,950 

153,320 

4.8 
-0.8 

4.0 

13.0 
16.5 
9.0 

18.0 
18.7 
6.3 

Of »huh 

Construction                             

Fxports of goods and services                .     .      . 

Imports of goods and sen nei  

36,229 34,908 42,100 -5.0 1U.2 5 5 

25,109 
7,204 

32,539' 
35,375' 

27,871 
7,636 

42,710 
44,855 

30,1011 
8,100 

47,650 
53,200 

11.0 

4.0 
22.9 

13.6 

110 
6.0 

31.3 
26.8 

8.0 
6.0 

11.6 
18.6 

Balance of payments on current account  (not 

in. li.ditU'   transfers) -2,816* -2,145 -5,550 — - 

1;,IM,  1 .'.ime ..:  pas menti.   ...... 3.991' 1.800 __ 

Change   in    money   uipp!     (including    unir 

Consumer price index" (1V64 65 MOO) 

12,891e 15,20(1 13,000 24.0 22.8 16.0 

119.5' 137.4 151.1 4.8 15.0 100 

Internat,<<nal  rrs<r\es  (million SUS) 819.8' 

"['     IV  .•!   1 

9936* 1.096.1' Î.6 21.2 

v„,, ,         [i.'i •   i -:. .•  :    •: v trotn the I'c .•..•in.-.  F.- -i, .m. •     M,„-M •r C, -*,„.• r.e      luti 

x ,,I1.I             :'i   ' -      :   til '   !' ,nk   ot   1 <• • 
•' 1 s-mi .-. 

1   i.î       1  .I'll le , .i:- l ;.jr< .as'- 

* l'ori Casi 

p;...'.| • 

* Actual. 
" January ut seit. 

* Asfiace for thi se T. 

'October 1973. 
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Raw Materials Resources for the 

Iron ani Steel industry in Thailand 

General situation 

1. Table 1 shows major raw material reserves needed by iron 

and steel  industry.     Iron ore deposits are widely scattered and not 

high  grade.    Deposits  contain     oossible  reserves of about  40 Million 

tonnes with we content   40 - 60 percent.     Three main areas of deposits 

are: 

2. a)    Lop buri  with 7 million tonnes of estimated reserve; 

3»         b)    Kanchana buri   (5 ni 11 ion tonnes) and 

4. c)    Loei (27 million tonnes). 

5. At present Lopburi deposits are the only ones which have 

been actively exploiting supply to SISCO charcoal blast  furnace s. 

Largest reserve deposits  are in the Loei  area located rather remotely 

in the north relatively near the Mekong River and the boundary with 

Laos,   some 8OO km from Bangkok.    Most of manganese ore deposits are 

in the far northern areas of Thailand,   requiring long routes to reach 

destinations.    Other  primary raw materials come from flux materials - 

dolomite and fluorspar. 

6. Coal reserves donot  exist in Thailand;    lignite reserves are 

estimated at 235 million tonnes.    Iron ore mining rose to 0.75 million 

tonnes  in 1965 which dropped to 543,I80 tonnes in 1967 which were 

almost wholly exported,  based on Nakhon Sri  Thamarat deposit which 

is now exhausted.    Thai   iron ore production dropped to 41,591 tonnes 

in I97I. During 1973t   it was about 36,300 tonnes used exclusively for 

SISCO's charcoal blast  furnaces for iron production of foundry grades. 
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Vable 1 - ""i£JL^. • • -1    n(,,-oT-v(> 

;  Potential Reserva 

ì 
i 

J 27,000,000 

j 7,000,000 
I 

6,200,000 

5,000,0)0 

Production    Years of    i 
i   Fx'oùuc ti er. ' 

Grado n, 'T:r>r 

i over      500,000 

I over      200,000 

over      200,000 

Iiinpun 

Chianr - Hti 
! 

i 
K.-nshan-.l-.urì      ¡ over      200,000 

ì 
Koh Slsh/mc ,     j 5,700 

Chonburi 

Zlffi^nLLi 

I.nnyihun 
| 

over 5,000,000 

ì 
i 

Ratburj            ¡ 1,000,000 

Potchburi 1,000,000 

Kanchanaburi 3,500,000 

Um.Us; 

Lampant 120,000,000 

Krabi •          100,000,000 

JL-rr„ a i       i:,,--<»,ooo 

-      J\     Fe 54-67 f T'ot prodvoirv 

170,244       1958 - 60 

128,768 

50,2*0 

1965 - 65 

1963 - 69 

626,190,'   1*2 _ 69 

Fe 44-55 ? Producinr, 

Pc 50.60 £ Und'T e- i'-itl 

¡Low prude, not 

.producit. ' 

*Not prodivinK 

i 
'¡Produciti;; 
I 
JNot producir''. 

MgD CaO SiO^ 

20,Ö 31.9 0.J2J  Producing 

20.5 31.6  1.1 i  !!r.t proiuoi^ 

^2 \ 

75 - 05 A   -Main producing 
area 

01,440;   1960 - 64   ' 75 - *5 c/    ¡Producing 

53,320 1965 - 69 Producing 

Not producing 

1,255,5P9:  195* _. 69 ' /,000 Kcnl/iy, Producine 

933,60*1  ll.«4 - Cr> Ì43O0 Kv.l/V> Fr< ^;-': • 

ì : 6000 Koal/",; Prcdu-^ in 

! ! \ ! 1 I rv.ar futur«. 



- 85 - 

1. The accompanying map shows the iron ore and lignite deposits in 

Thailand. 

Iron ore deposits 

2. Iron ore deposits are reported to occur in a large number of areas, 

The aivailable information —'   regarding reserves and grades of ore 

occurring in different deposits are as follows: 

Reserves Grade 
•000 tons <fj   Fe 

Chiang Mai 1,000 69.3 

Phrae 5C 71.3 

Kamphaeng Phet 157.5 n.a. 

Loe i 27,200 52.0 

Nakhon Sawan 37 50 

Lop Buri 7,000 48.4-66.4 

Kanchanaburi 5,000 34.0-42.0 

Prachin Buri 21,620 15.0-40.0 

Chachoengsao 5,000 25.O-35.O 

Chon Buri 55 52.9-68.3 

Surat Thani 50.1 49.1-57.6 

Nakhon 3i Thamarat 2,000 60.0 

Satun 13,000 23.0 

Tala 54 

84,956 

25.24-39.4 

1/    Source:    Mineral Resource Gaiette 
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• IRON ORf OCCURENC! 

* LIGNITE  DEPOSIT 

IRON ORE AMD LIGNITE DEPOSITS IN THAILAND 
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Nakhon Si Thamarat 

3. The main iron ore deposit so far exploited in Thailand is located 

at Nakhon Si Thamarat in the south. The annual output has been of the 

order of 0.5 to Ü.75 million tons until recently and the iron ore con- 

tains an average of 45 % of iron, most of which has been exported to 

Japan. The original reserves of iron ore at Nakhon Si Thamarat were 

estimated at about 2 million tons. This mine is now totally exhausted 

and 00 there is now no production or export of iron ore. 
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Lop Buri 

4.        The iron ores of Lop Buri, namely in the Ban Hua Wai and Khok Sanrong 

regions, occur as snail lenticular hematite ore bodies with some magnetite. 

The mineralization of  oontact-raetasomatic type near the margin of diorite 

intruded into limestone.     The Ban Hua deposit has been worked for some years 

by the Eastern Mining Development Co.;  however,  since 19i-6 there has been 

virtually no production.     The Wick Samrong deposit is being worked as open 

cast mine by Siam Cement Co.,  end the ore is used in its blast furnace in 

Tha Luang plant near Saraburi. 

Non¿_D-.-. 

% r^re are a number of  snail iron ore deposits in "n area about 40 ion 

south-ea.it of Chachoengsao,   ? town in the eastern region.    Apart from the 

Nong Bon deposit others are practically of economic importance.    The major 

minerals of Kong Bon deposit ore hematite, magnetite,  liraonite and some pyrites 

occurring in sedimentary beds (or metamorphic  segregations) in a series of 

amphibolites jnd mica chists of Pre-Cambrian age.    Three beds,  averaging 1.5 

to 5 m thick, hav. been identified.     The ore is classified into types  - oxidized 

and unoxidized.    The oxidized ore,  containing mainly magnetite and hematite, 

analyses  57.Ut Fe,  O.tfi Un,  6.« SiCy  U& Ai?Cy  0.02^. S and 0.07* P.    The 

unoxidized ore,  containing magnetite with pyrite, averages 57.9^ Fe,   0.$ Ma, 

Ö./iS SiÜ2,  3.5S  AiO  ,  3-66e? S and 0.11e, P. 

6. There are seventeen iron ore prospects in Loei province.    Of these, 

four measure over  150 n horizontally.     These are Phu Lek, Phu Yang, Phu Hi* 

and Phu Ang.    The Phu Yang deposit is  a bedded replacement within a  roof 

pendant of a granodionte stock in a series of metamorphosed sedimentary and 

volcanic rocks.    The iron mineralization at the surface is hematite-magnetite 

having 1.5 million tons of proved and probable reserves with  an average iron 

content of  6?../+ per  cent.    The lower magnetite-pyrite zone has 9.25 million 

tons of proved and probable reservjs having an average iron content in 

magnetite of 45-9 per  cent.    Possible reserves are 3-5 million tons. 
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7. On the top of a hill callud Phu aia there are two outcrops of high- 

grade magnetite ore 250 metres apart-    These are the  surface expression of 

dipping tabular magnetite -,oncò.     Massive n.a¿3netite also occurs as boulders 

on the hill  dopes-     Igneous rocíes aro rot  exposed on the  surface,  but 

granodiorite was c acoun&ared in drill-holes.     They are noar the Phu Yang 

iron deposit and .-.aa therefore be  considered part of the Phu Yang Iron 

district. 

v-, Phu Lek lies  at the concai.b of a granodioribe intrusion extending to 

the   south   and eis',  of the ^-pos/.t      Tac eurface expression  of the Phu Lek 

lit :\. jit cor.'./'.r.r.s of palones of hc-.al i to-m'^nat ite bouldtrr   >"\xpo:;»*1  al^ng a 

•.U'ike ler.jth o*   500 mcir^ò-     Tvcr.ch'.ng and  -drilling show? i the presence of 

a norlhw-.st-d\ppi i£, zone of iron i.lneralization 6.7 m thick.    Proved and 

probable reserves are estimated be  be ;:.00,000 tons.    Ihe lower slopes of the 

hill will be covered by irater  ".iter the  constriction of the proposed Pa Mong 

dam,   and the prostet \r.l~. be or a sael'i. Island. 

'?. The ¿:on deposit at P'nu Anrj   onsisbs of  a surface  cover of hematite- 

magnetite could^r3 and o"bcrops underlain by ?  series of  overlapping lenses 

of iron minerals alte natine with  layare of  sedimentary rocks.    Th*; lenne3 

have a thicliness of ? to 18 metros-    ïn-îy are coirposed of   hematite,  magnetite, 

partite,  and go-Mihi to in the weathered ox-di^ed zona and of magnetite with 

pyrite in the uio.-idizea son bo.ow -1 e'epth of  50 Metres.      At Phu Ang there 

is a t tal of 11.0 mi]lio i tona of ere containing a.' average of 53.9 per cent 

iron a3 oxldea, and 2-i por  cent  a a pyrite.     Of this total,  10.? million tono 

are proved or p-obable,.  and the rcTairr"."«» 100,000 tons are possible reserve:;. 

1Ü« The proven plr.s probable reserves consist of 7.6 million tons of 

oxidized ore dus 3.3 milj ion tonj of nioxidized ore.    The  oxidized ore, most 

of which lioj -./bhin  So m of the surface,  contains an average of  53, A per cent 

iron as oxides and 0.?. por  <*e¿t a3 pjrito      The unoxidized  ore,  all of which 

lies more than 50 in below the s'irface, contains ar average  of U3-0 per  cent 

iron as o;'\dt3 and 6.7 per  cvat a^ pyrHo. 
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11.      Iron ore mining in Thailand reached a peak of 750,000 tons  in 

1965,  and then declined steadily until it was only about  36,000 

tona in 1973.    The largest output used to be in the Nakhon Si Thamarat 

area of southern Thailand,  entirely for export to Japan,  but mining has 

stopped there since 1969» 

12.      At present only ^C.ÜGU sq km of Thailand's land arca   .or- a „-at, 

10 per cent of the country) have been covered by airborne  surveys.    Thi3 

has revealed some deposits,  such as the iron ores in Loei, Wakhon áawan, 

Prachinburi and Chachoengsao.    At present prospecting is being done 

only sporadically by companies such as SISCO and O.S. St  si, based on 

local reports followed by ground checks. 

13.    The accompanying table shows the Thai iron ore production figures 

up to 1973. 
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LIGNITE 

14.      There are no known doposits of high-rank coal in Thailand, but 

there are fair reserves of lignite of Tertiary age, some of which have 

properties of bub-bituminous coals.    The principal  lignite-bearing 

sedimentary basins are at  Li,  Mae Ko, Mae Sot and Pang in the north 

and Krabi in the south.    Of these,  Li, Mae Mo and Krabi have good 

minable seams.    Lignite output during 1962 to 3 973 is shown in table  1. 

The bulk has been raised at Krabi while all three mines now have 

major expansions planned because rising »f   prices have improved the 

relative viability of local lignite for power generation and even 

steam locomotives.    The average properties of typical samples are 

shown in the accompanying table. 
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Table PROPERTIES OF LICftilTü AT KRABI f  MAE NPH AND LI 

Analysis  

A. Anad^ses 

Moi3ture, 

Dry basis,   ' 

Ash 

Volatile matter 

Fixed carbon (diff. ) 

D.a. f.  basi s,  '' 

Volatile matter 

Fixed    arbon (diff.) 

Carbon 

Hydrogen 

Nitrogen 

Sulphur 

Oxygen (diff.) 

Calorific value, Btu/lb. 

Krabi 

30.3 

Mae  M oh 

35.9 

Li 

2Ò.0 

8.5 12.4 '•.7 

46.5 44.5 45.9 

45.0 43.1 5*'.4 

50.8 50.3 47. f 

43.2 49.2 ">2.3 

70.7 72.1 75.2 

4.5 4.5 5.0 

1.7 2.6 0.7 

4.1 2.0 0.6 

19.0 18.8 18.6 

11,850 12,040 12,810 

B. Forme of sulphur,   dry ash-free 

Total  sulphur 4,1 

Sulphate sulphur 0.20 

Pyritic sulphur 1,68 

Organic sulphur (diff.) 2,22 

2.0 

0.11 

0.69 

1.20 

0.60 

0.15 
0.06 

0.39 

c* *"*lyai* of/.»h. weight, 

Si02 

A1203 

P.2O3 

Ti02 

CaO 

M«0 

N^O 

K20 

P2°5 

S  

5.95 

10.49 

32.60 

O.17 

10.63 

9.47 

3.44 

O.51 

0.39 

27.20 

9.36 23. 7 ¿ 

7.61 19.54 

IO.05 18.17 

0.14 0.5O 

29.59 11.48 

8.89 3.04 

0,44 4.1^ 

0.29 
O.60 1.09 

30.86 13.28 

Sourcej    S, Rachdswong, Department of Mineral Rasourcts, Thailand« 

"Fundaeiental Properties and Utilisation Potential of Thailand Lignites". 
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1%   Low towporatur« carbonisation laboratory bonch seal« tosto on Li 

lignito »ad« by Krupp in I966 «avo tao following roaultsi 

Char yiold 95.7 $ (dry ba-i.) 

Volatilo mattar 4,3 

Moi o tur« 0,9 

Aoh g, 6 

Pixod carbon 86.2 

16.   Similar laboratory scalo toato hav« alao boon "onduct«d by th« Contrai 

Fusi RosoATch Institut«, India, and by Eastorn Asoociat«d Coal Operation, 

«A.    Th« «onorai conclusion wau that Li lignito low t«mp«ratur« carboniaed 

briqusttos could bo usod for low-strongth applications such as in «aall/ 

low-shaft blast fumacos, otc. 
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ANNEXE 

List of pre-reduction and direct redact ion 
pTl-: nts  in  tir; vmrld us.iftfi  solid ric3:-c;i-.otvts_ 

It  i3 advisable to clearly demarcate 

and understand the differences between a 

highly mctal.lizvd product   (sponge)  for direct 

st^el-rnalcing in th.: electric «arc st^ol melting 

furnaca and ¡jartly Kintal li sad product for  iron 

making in an electric sub-merged arc iron smelting 

furnace;     trr? two products are different fron 

one another chiefly in respect of the degree 

of metallization and the end-products they 

directly produce, viz.  steel and pig  iron respectively. 

This distinction" is to be clearly understood in 

view of the anomalous claims raada in respect of 

th~ir successes and failures vis-a-vis the 

metallization technology.    Direct reduction 

represents almost the complete solid stata reduction 

of the oxides of iron in the ore; the directly 

reduced sponge iron is suitable for charging 

to a 3tcel making furnace for melting and refining 

to s tool •    The pre-reduction is the partial reduction 

of iron oro in the solid stato; the pre-roducod 

sponge is suitable inter alia for ironnalcing. 
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rif''-.<:;-:T;.:cvi()ií ,;• 
a?,* PLOTS Frji ElflCTftlC SVELTIHn TOJU.'AOTSTO Pi'OI:'^ PI o IRCI: 1/ 

Table I 

plant A.1 lo.-«Uon 

Plant   . ipvity, t/y»ar> 

-    ',03. 

i"".   (U'.ÜTUr^      *,nK Iron ai,d 
¡«Iwii »irli-     J\f] Ce, 
»Vi  Greece 

- Si-.. 

iTltinr - So»;. 

- Caracltyt 

'ÍTI-. r 

rr'-radi^tion of 
l%tr: \ tic or« 
i' cperMu* .ulti 
1 ftart to »tart 
in lyM 

40,000 

1.50 m cha. 

120,000 5*|O0C 

/> n 

Raw naterttloi 

Iron ore - Quality 

toekKtanti 

-ti M 

4 cloetrif. am 
irv: furr.ace« 

2} mVA  to rrodurc    14 nVa 
ferro-m crol (15,. 
Hi) tuia ala/r(iC*í 
»'«) »Inoh le I»J»- 

2 oagrpen converter* 
(15 t cap, roch) 
to »rod je Peni 
(M-V, III) am 
•laff containing 
60^ Fe currently 
• taiai-riod out plamv- 
•d lo jriold iron in 

Uteritic nlckeli- laiieflctata* 
fcrouts    iron ore iron fané 
Ul-i»»(i)/(Jiboi«('î) p. . 57-, 
*•    33.0      M.O TiO.-lJi 
»      1.45     l.M ' 

'o°i    ?'*°      »•» 
CO      0.Û7     0.06 

» 11.7 «1 

- tiae 

rYCjftw-t and Map* 

Spar« lap 

».*. 

-Cok« reportedly 
- plana to uae 

llcr.it. fro* 

• *T»-ronracod hot 
char«» (90C°C) 
roti  ajKl Pa- 
•nricheü alav 

.•tool   Vallata 

1»«, 

Pinea ee*- 
0entrate 
»• -JO-»» 

natural coke 
r.c. - ni 
*»    - » 
Aaa    - Jl< 

-Urn 

•ro-i-educed 
rold 
charged 

IMI 

r.c.  -40* 
VK     - »4* 
»••>     - IMC 

rYe-reduca« 
hat onere** 

4.15 r dia. 

3 and 1 

1) «VA ant 
43 «VA 

and Vanatiiur, 
Cor^.,, v-'i*baiJt 
Eo'ith Afr . 1 
(U'Kit   kilna nado 
to  EU.Ì.'!  OniftraJ 

Inchon Iron and 
Steel Co. 
Seoul 
South Korra 

401,00) 

4 1* dia. 

raw 

33 »U 

Iwruprradod oi 
(ohaMBKe) 
••    . 40-4JÍ 
•10,-   lí-llj. 

«|0j-    «-9Ì« 

10 - 40 a» 

Bry lignite 
and eake 
'.C. - JW 
Aah 10 < 
•   -45?. 
Aaa - »', 
»-*> ne 

Up*« i>,' redac- 
tion, hot 
charpad 

19M 
, pre-rrduction 
; rîlro nhut 
I down 3inr.. 

l;>fl permaner tly 

litwainuuo 

'tei yg, 
T* - 3IÍ 
Aoh - le« 

3r! pro-red»e- 
tian, hat 

I960 

4 m dia.r >, 
with presti• 
«Tatn 

On* 

28 »VA 

lana aro L»*p ore and 
'•     - 5« pollota 
•jOj . 1.1*; »a - 4»-5*í 
«O, - l* 

Anthracite 
r,c. - ¿2; 
w    -  # 
Uh   - 3# 

TOíí f rt-rtduc- 
tian,  cold 

pr«-rt duet ion 
•nd   lte*l-nnk- 
irw: «hut down 
•irrt   ivi 
fwwwrtu 
*w rapurt'd 

ï>w Cilt-n-i.il 
No uni-a Piar. 
íoriítí il*-  1 

¿OC,OOO w. 
nit:kel/yrar 
t',000 tciv. 

6 old rotar;»- , 
s new rotrrv ; 

and  Eon' 

orr- ruig«  f 

Hot M »nel ie 
» old (UnVi 

2 Net« ( \S rV 
•lectric omel 
fum«.R»a 

tliVT 

G»rni«fiU or»> ronta. 
iron and rn,.nl on- 
Total con»u#ption in 
2.5 »lllion t/y 

•"okr  with oil- 
firm;  (for h«*t.r.;) 

Predr.i-rj.  prer.e--.*r.<i 
•nH »oincwhat 
pr«r«ducd rh.ar»r»i 

In the iiitiei.   thf 
plant itartrd unti 
ir.  l^é» ma or 
•vpariaion IL-OK  pta<*> 

V   Compilad by the writtr. 
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ANNEXURS VI 

Liât of World Direct Reduction Planta 

Based on CaB and Solid Reductant3 ^J 

1.      Comercial  interest in direct reduction ha« quickened recently, due 

to a combination of factors.    The technology has reached a stage where 

there is ample evidence that a number of processes are now both economic 

and technically efficient.    In addition, direct reduction seems eminently 

suitable for use in the energy-rich developing countries such as the oil 

producers which possess natural gas deposits.    These nations now also 

command tro funds to develop large-scale industries,  and appear to be 

willing to take the plunge with a relatively new iron-making technology. 

2.     In   the industrialized countries direct reduction has played a 

n.c«B.riiy more muted role,  given the existence  of established  iron and 

*teelmakin¿.    The proposed BSC plant at Hunterston and the Spanish project: 

for example,  are primarily aimed at covering actual or predicted scrap 

deficits.    It remaps to be seen whether the Spanish plants,  if approved, 

can operate economically given the necessarily higher cost of imported 
natural gas on which they will have to run. 

3.     It can be expected that merchant direct reduction plants will be of 

growing importance and that traditional iron ore exporters may prefer to 

build such plants to add value to their exports.    The effect this develop- 

ment has on the untreated iron ore and scrap markets may be considerable. 

Country i Company 

ABU DHABI 
Government/ 

Kawasaki Steel 

ARGENTINA 
Dalmine Siderca 

BANGLADESH 

Location       Process Capacity      Start-up      Statua 
(tpy) date 

BOLIVIA 
Siderea 

BRAZIL 
Aços Pinos Piratini Pi« 

Campana 

Mutdn 

Hidra* 

Midro 

HjrL 

Construtora Jose 
Mandes Jr. 

Charqueadas SUW 
8LW 

Juis de 
Fora 

1,000,000 1978-9 a«reed in principle 

330,000 1976 

under feasibility 
•tage 

envisaged 

60,000    1973       operating 
250,000    1976       planned 

envisaged 

***••* *** UP t0 »ovmber 1974   by the writer. 
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Ooantry, C>apany ù» atlan Pracaaa Capacity 
(tir) 

Start-«»        Statua 
«ata 

BüAZX:, (    nt'd) 
¿ornigli* SMWCNI Parafar 300,OOC 

JX>,(VX 
197ó 
197a 

:-El Karf 31 Baa JM4 
dM CMfM 

Hidras 4'Xt0O.'> 197a plant»« 

Uaia* Bahia HyL ioj,coc 1974 aparartlng 

CASADA 
• »1< annridf» Mlntel 

Mlnaa Sufaury SU» y.Qtw>". 1^71 
loaad «am 

1972 

:»idta -flaaca Cantraoaanr Mdra« 
XldTa* 

4 ^,0«.0 
6V0,O>iO 

1973 
1976 

aparatin« 
plant ardara« 

3t«l 0 Griffith Hin*» 
«tari«        SUOI 545»ooo i>75 plant ardarad 

¡•XJTPT 
Oavarosant in Joint • a. Dannali* 

4Ì4VM 
1,600,000 
J,4<X3,ÚC<> 

1977 
1#>2 

afraad in prln ipl* 
anvlaagad 

VStfCS TNIMM ••valfar 1à,uC<: i960 pilat plant 

(BüGSCS Kafealla «jL •yOO,OkA- andar nagatiatlan 

WÜST GBWAIY 
August Ityaaan Wtta otoraaaaan Parofar 100,000 im pilat plant 

llartnrgir ütafclMarka ««•am« NidMX 400,000 1971 •paratine 

XMXM Onljrat 
Andar« 

kiln 

5u0,C00 

30,000 1975 

ftasiaillt/ ataga 
pilat plant 
(wise P«*Ja< t) 

zs&iaaiA 
PT XNlMtaU KWNStMl Aajar-La* *n 1,000,000 1976 plant ardarad 

IRIX 
Vatlamal Iranian StMl 

Xadnrtriaa 

ili Parafar 
tidra* 
a>L 

i3t,tM 
1,f0Q,0Ot 
i,x:,GX 

197>-6 
197* 
1976 

an<!ar canatruntian 
plant ardarad 

lËik 

ina 

Al 

f.,«oo,o0o. «grand in 
J,c<J0,OO0 principia 

1,190,ox «go« 
'Ort 1974 

JO.COO   197)      «al** plant 

JAM« 
caita 

litar ai Haul« IM, 

1)0,000 
joo,c<xj   W74 

T; 

partial rada tian 

kllai 

fa 
lai 
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CwMtiy, Uoatian 

<*r) Stataa 

rtWAIT 
Kwait Inn mé fttaal Ca, 

»asco 

H?!«» 4« »aitila 8A 

sidarérri • Tanaa 
HW »AU« 
><« Stala* MMI 

F£îU 
¡léarparu 

QAfAft 
feVMMMRt in 

•antirt 
SAU1H AAAKA 
frtranLn in Jaiat 

ventar« 

SX« AFRICA 
*rt X; 

KMcavaM Staal art 
"•nadÀiai 

la »an 

Ptttftt« 

Tara© 

S1 

m 
•JTL 

VM 

4a,oco 

g,ooo 1957 

î6j,o») XyT4 
«30.000 1370 
17C.C00 19Í7 

130,%c 1970 

•t 4an4ar atara 

oparati&f 
•»•ratln* 

optratiitf 

iptratlaf 

optrating »t ra- 
** «4 capaciti 
«trlawa traaalaa 
m aantava* la 
»Uni «paratia** 

kilna plana* 

ÎJUfOOw   IJ77 in pria 1»W 

3,500,00o «Mí in principia 

150,000   I97t      apamtinf 

130,000   1974      ynrtui r*dW tiaa 

et ta 

«50,000   1970 

JC«,000 

dootooo 
100,010 

4O»,0tC 

40,0«, 

130,040 1911     tmum 

partial rata tian| 
laaw aaaa lyn 

«ajact ta 

a 
tv 

t U 

»,0*5 
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Lorati«! Pif— Geperlt/    Start-«» 
(tpy) date 

Stato« 

TMW AJÍ 

îiav? ¡tog Iron Varies in 
joint -o» 

mu LAST 
O.a. ,'Vtaal 

Gov^rra«rt in joint 

Ctovorriaent in joint 

J»; 
Í orrefeacl Ltd» 

Bs»; 

te-o Steel 

Porgetemi .Iteal Caro«   Ooergatewi 

Oaorgetowr; Taxa* BaaoMnt ar 
;tael Corp. Otórgate» 

He la fining 

riegara Matal 

Kaekelang 

a. 

a« Oae*a 

lemir 

Elitärsten 

Huntereten 

1,-yjo, •••". 

idre* 4tV>üO 

Udrà* <*»,-*>• 

-Idre* 1,a.0,)0û   ljl6 

r#r«n Steel Milla 

iopubli- :ìteel 

'J!JOT 
IJatiOnal Staal IiuJ, 

A«arie Sia« tri a dal 

' ior da Vana xuala 

rina a Mining 

Cidar 

Sider 

TU0 3UTU 
¿udnl 1-fc-vttei 

Tuta Ltd« 

Mldrex 

Ama 

idra* 

idra« 

SU« 

(Allid- 

Portland,Ore« Hidra* 

Arti 

«idre* 

Starli 

Matonaea 

y, Oti.0t 1)1! 

4**00 17T7 

350t*-« 197 i 

4O0.ÜC0 Ü71 

400, úOO 

J%.x><, 1/T5 

5 
)        i.o.coo 

fC 1509CCC \)6) 

400,000 

t.4 a» 1?73 

2.4«. 

5úC,C« 

4<*,C0C lí75 

I,OCO,úOO 197 î 

d«>,C0G 1J76 

*5,000 1776 

500,000 

»ri «50,010   OTÍ     pía»* 

clamad 

aeread in prin lpla 

agreed in prin ipl« 

planned 

agreed in prin ipla 

envleaged 

operating 

operating 

plannad 

plimt ardarad 

Hal« enmiela! 
operation (retar/ 
kiln) 

at faaslMllty 
atage 

1at otage 
in principia 
Ini stag* 

at faaaitillV 

plant ardarad 

partial red» tien 
(lnltunj)vepera*. j 
plant 

plait 

1971 
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COMPANY 

FESA I 
FESA II 
TAMSA 
Hyl.SAMEX  I 
USIBA 
FfcSA ill 

SI DOR 
HyLSAMEX II 
Krakatau-Ferroeteal 
TIKA,  Ltd. 
NISIC 
Ministry of Industry 
Ministry of Industry 

OPHATÎIC MvL Ftarr« 

LOCATION 

Montarray, Mexico 
Monterrey, Maxleo 
Varae rut, Maxleo 
Puebla, Maxieo 
Bahia, Bratil 
Hontarray, Maxleo 

WART-UP 

1937 
1960 
1967 
1969 
1974 
1974 

PRODUCTION 
METRIC TONS OF 

PRODUCT  PER YEAR 

95,000 
260,000 
220,000 
315,000 
225,000 
420.000 

Sub-total    1,535,000 

flfflMCTP »Ti flAWI 

Guayana, Venaiuala 
Puebla, Mexleo 
Kote Java, Injonéele 
Solvei1, Zambia 
Annas, Iran 
Khor Al Zubalr, I rea, 
Khor Al Zubalr, Iraq 

1975 
1976 
1976 
1977 
1977 
1977 
1977 

360,000 
630,000 

2,300,000 
250,000 

1,000,000 
550,000 
935.000 

Sub-total     6,025,000 

Jgftfc 7.360.000 

Annual retins* *•••* en 330 *eye/year. 
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