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Introduction 

Accelaratod  economic and  industrial dtvelopment during 
tht past deoade  ha» resulted   Ut a marked  increase  in local 
consumption  of iron and  at «el.    Practically all the donaatio 
demand wae met by importa until about  i960 when local produc- 
tion oa a  limited s^ale began.     Until now local production 
include» concreto reinforcing bara, wire rods,  angle« and 
•tripa,  etaal pipe», galvanized sheet, and tinplate.    Such 
produots,  however, are made  from imported raw material« and 
r»preeent only a amali part of the total market «upply. 
The bulk of the iron and steel product« required are «till 
Imported at  a huge co»t of foreign «exchange. 

The rapid growth in domestic demand for iron and atael 
to meat th« national economic development goal,  oouplad with 
the increaalng costs of Imported steel, mainly due to tha 
general world shortage, have  led to a aerioua consideration 
of future plan for the development of the basic «teel in- 
dustry.     Suoh basic steel  industry, however,   is highly 
oonplcs and the economiea of scale call for  large iaveatmant 
programme requiring substantial outlay for infrastructure« 
often beyond national capacity.     Whilat small-scale man»- 
faoture of «pacific produots is feasible in the initial 
stages in a developing country,  there comes a time whan tha 
demand volume ha« increased and technological, economic,as 
well as political considerations influence the establiahmant 
of a larga  integrated operation.     In tMs transformation 
prooass,   conflict» of interests between small-scale manu- 
facturera  and large  integrated mills are  likely to occur 
without  long-range  forward planning.     A careful examination 
of the techno-economic  feasibility of the  future  expansion 



programme and  of  the   various  factoira  involve«! aa  well  as 
national benefit»  to  be expected   is therefore necessary  for 
Thailand, 

Dome a tic Steel  Consumption 

The growth  of ateel consumption in Thailand up to   1967 
was  relatively  small   and reflected <* slow rate of economic 
development and  a heavy dependence on import.    The import 
ros«  from l60,OOO tonnes  in  ¿957  to ebout  650,000  tonnes in 
1967 which, together with a  snail  local production in the 
latter year of  76,000  tonnes,   represents a per ospita con- 
sumption of about   21  kilogrammes. 

By 1968 there  wac a  aipjiifxcant increase in local 
production to about   330,000 tonnoB.    Since  then the conauap- 
tion of steel products ae  represented by import r AUS  looal 
production roes   sharply to  about  000,000 tonnes by 1972. 
Thailand per capita  consumption  (Table  l)   compares favorably 
with some countries   such aa  Sri  Lanka,   India,and Indonesia; 
it  is slightly  lower than  that  of Brazil,   Iran,  Malaysia,or 
the  Philippines  but  substantially lower than that of Argentina 
or Venezuela. Per  capita consumption of developing 
countriest  which is  related  to per capita  inoome,   is, of 
course, low compared with those  of developed countries. 
Thailand's low  per capita consumption nevertheless indicates 
that there is ample room for expansion of domestic demand 
in relation to   the  general  economic growth. 

In addition  to   these  steel  products other imports  in 
th«  form of machinery, equipment, and vehicles have signifi- 
cant steel contents.     However  the steel componrnt of such 
imports is difficult  to measure because of tho varieties of 
design, alloys, and   special  steals used.     It  can be expected 
that the volume   of this material, which is   substantial, will 
increase  sharply as  more primary ateel products become 

available. 
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Table 1 

lotfil lionsmiçrtioji and Per Capita Consumption of ¿»teal 

Li ¿«»looted Developing und Dovclopbd Countries 1970 

Total Conaumr>tion Per Oocita Consumption 

kUo^amej 

DatalODini: Countries 

3»286 Argentina 135 

Bruii 6,Ou8 64 

Uri Lanka 94 8 

India 6,432 12 

Indonesia 432 4 

Iran 1,240 43 

Malaysia 368 36 

Pakistan 696 6 

PnlUp pines 1,351 35 
Thailand 743 n 
Venesuele 1,614 155 

Developed Countries 

Australia 6,130 489 

Ifcderal lfcp« of Gûnnany 40,603 656 

Japca 6^,602 676 

United Kingdo» 25,539 456 

United States 127,304 682 

USSR 110,234 454 

Hot»       Bata are in tanna of oruàe staci äquivalent. 

Som-oel    United ioti on», Ötatiatiocl Year book 1971* 
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Projected Steel Consumption 

Future  steel   consumption, which  ie relatad   to  economic 
growth,depends  largely on the   gross  national product  growth 
and population.     Several  attempts   have benn made  in  the 
past  to  estimate  the future demande  for steel   in Thailand. 
Since Japan which  is a major  world   steel producer and 
•«porter,  and has   for long year» dominated the   Southeast 
Asia region,   the Japanese estimate  may be regarded as a 
reliable indicator of the potentiel  in this aree.     The 
latest  estimate of the demand   in Thailand is shown In Table 
2,  which suggests  that  the demand,   on product basis,  would 
be about 1 million tonnes by 1975 #   1.5 million tonno« by 
1980, and 2.2 million tonnes by 19*5.    it will bo noted that 
the flat products represent over kO per cent of the total 
demand. 

Present  Stool Production Capacity 

Local production of rolled bars and small  seotions 
really began over 20 years ago when a company now called 
the Slam Iron and Steel Co.  pioneered     manufacturo of 
reinforcing bars in their early small mill.    There aro now 
11 »tool mills in operation In tho country and In addition 
thoro are several  secondary steel-product manufacturing 
facilities for wires, nails,  galvanised eheeto and pipe», 
and tlnplate.    Of the eleven mille,   five have aloe trie 
•orap«moltlnc furnaces and all but the two major companies 
have re-rol ling facilities.    The main producta Includo 
reinforcing bar«,  vire rods,  pro-stressed concrete wire, 
mad small sections.    The est Ism ted production capacities 
for 1972 are «Ivon in Table 3. 
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lrouuctio:'   Gû>.. ,ci-Lits of ti, e- Lecci :iiia 

Cotr.peuùea Capacity 

roüuoliur, 
to:...68 

jleetrie 
l'Urna^« rollin¿ ïotal 

G.S. steal Co. 140,000 3 x 20;.' 
140,000 - 140,000 

Sia» Iron and Steel 
12»>,000 

2 x 30T 

97,000 - 97,000 

Baugkok Stael Co. 70,000 1 x 2CÍ 
L.5,000 25,000 70,000 

Ean^kok Ire:, end 
Sfcael Co. 04,000 

3 x 5i* 

42,000 12,000 54,000 

Ïhai-Iûài* Co« 60,000 1 x $1 
14,000 lo,000 30,000 

Six otuer Ooopanica 71,000 - 69,000 69,000 

rotai 5>C,C00 J*>,000 l."2,000 460,000 



Although Ohe total mi» «„.city ..as b.en estimated 

at 550,000 tonno*, tua «fictive ..pocii» for standard- 

„i»!ity produco ,. r«XJ.y uh*.* ;'«,,.H,0 ••<•"»« « ^oduCed 

by «,. electric »t.«J-».leine fur-os.  Th. r»-oHinS capa- 

city, on the other to«, «a« to .ol, on availability of 

ro-rollin~ mirléis at r,..•.bl. prie vMle supplie, of 
11 , „,,.*><- ar^ U3UR2 1V limited.  The v/orld- billeta ^n the world urrKOv ar« «^,ul- 

wide shorta.« or „toel «en.rally in V>73 ha« no doubt a6ffra- 

vatod the difficult!.* and much of the manufacturing capacity 

is likely to be further curtailed in the tature /oar.  Under 

such oonstrai.ts, tho doni«etic production capacity xs not 

anticipated to be beyond ab:ut 300,000 tonnes and Thailand 

would have to continue to import considerable quantities 

of stesi products irom now on. 

A feature» of «he Thai steel industry so far follows 

an early pattern of some developed countries.  The fact 

is that, of the total rolling mill capacity, only 60 psr cent 

is based on electric steel-wakine, which enables control of 

the process to produce steel* of the required standard 

specifications.  Re-rolled producta, on the other hand, 

bava to rely on assorted raw materials, the quality of which 

cannot be controlled and ii«nco tho quality of the steel 

produced,which is dependent largely on the raw materials, 

does not frequently fulfill the standard requirements for 

many construction and engineering purposes.  The prospect 

of ».«ting tha demand for steel in Thailand even in small 

sections is therefore not so bricht for several years unl.aa 

„ew manufacturing capacities are generated.  Brief descrip- 

tion of two major roll ir* milla xn  Thailand may now ba 

recordeo, 

O.S. Stael.CojMJpnnY. 

This is a Thai-Japanese ¿oint venture which started 

production in 1906 specialising in continuously rolled 

round and ribbed reinforcing bars up to 25 mm. diamatar.  It 

i. aituated about 27 km. in the southern suburb of Bangkok. 

It has three 20-tonne electric arc furnaces (7500 kVA each) 

and a total production capacity of 130,000 tonnas of steal 
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ingots per year.  The stoel scrap raw material include» 

about Pj  per cent local scrap and tna rest is imported, mostly 

fri -n U.a. A.  The ingot a which are 100 x   100 x I'jOO mm are 

reheated in an automatically discharged furnace and rolled 

to finished products.  Some oï  the products also include 

wire rod, email sections, and »mall-diameter steel shafts. 

The company eirvlcys about 1,100 people, 

Siam Iron and Steel Company 

The Slum Iron and Steel Company is located about 

120 km. north of Bangkok and has a modern steel rolling 

Bill.  Its  current rated capacity is about 125*000 tonnes 

per yoar with two 30-tonne arc furnaces (10,000 kVA each), 

a 3-strand Concast billet (100 x 100 mm) casting machine, 

and a Schloemann rolling mill.  The steel made from local 

and importad scrap is quality-controlled with a Quantovac 

epectograph (Model 31,000). 

The company also has three 20-tonne per day charcoal 

blast furaaoas supplying its own foundry, which has also a 

wsll equipped steel casting foundry. The total work foros 

at SISCO is about 1,'tOO* 

The *->rld supply-demand situation, on t .« other hand, 

suggests that, with estimated total world dsmand of about 

980 million tonnes by 1980, the production will probably 

run short of suppl* by 30-60 million tonnes.  In Asia alone 

excluding Japan, Korea, and China, the total demand for that 

year is expected to be about 36" million tonnes. Thus if 

local production can be assumed to reaoh about 10 million 

tonnes, ths shortage in this region will be of ths order of 

26 million tonnes, while Japan will probably have a maximum 

of about 30 million tonnes for export to the whols world. 

Ths shortage of steel generally and the inevitable pries 

rise would hinder economic growth and development of domes- 

tic industries of Thailand in the developing Southeast 

Asia. 
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Expansion of TU«  SïOJI   indu*try 

Goverum m t   pû l j cy_ 

Industrial   development   ir  Tuai .land   has  up   to  now been 

in  the hand,  or  the   prxvate  seotor.     To  promote  and support 

the   industrial   development,   the  Government   hao   «et up  the 
Board  of Investment   in   lv39  and  the   iron  and   etoel indu.try 

tu  accordo« a   high priority  in the Third  National Economic 

and  Development  Han,   iy7¿-U>?6.     •e  basic  Promotion pri" 
viladges provid«d by BO/   include  exemption of import dutiaa 

on machinerie*  and  equipéis,,.s,   and  a tax  holiday period of 

5 yaars from the start   of production.     In special case« 

import duty  ie   also waived for  some  of the raw material«. 

Varying degree  of protection lor  the promoted industry i» 

excarcised such ae  tax wall or,  where  it  is considered 

•saantial,  import embargo.    ForeiSn  joint ventures ara 

welcome and generous incentives are provided particularly 

for  export-«riented industry» 

It has baeu recofjni*ed that  expeneion of the iron and 

steel industry require*  greater incentives and co-ordinate* 

effort« between the Govornment and  tha private sector. 
Tba  latest Government nttempt to promote expanaion of tua 

steel industry waa  shown by the BOI announcement of 9 Apr-1 

1973,  inviting applications for aettia« up new flat product 

»ills consisting of a  r>O0,0O0 t.p.y.   old-roll mill, 
700,000 t.p.y.   hot-roiJL mill, and  1 million t.p.y. iron 

ataal-aaklng  plant,  leading   :o a  iully  inteGrated steal 
complex by about 1980.     To lighten the burden of the capital- 

intensive programme,  more than  one company would be permitted 

to  operate on  the different étape*  so  long ae they are eituatad 

in  the same   locality approved by BOI.     This  is  to ensura 
that a maximum degree  o* integration and economic development 

of  infrastructure  can be  effected.     In view of  the heavy 

commitment  involved,     BOI has  offered an exclusive right   for 

•ach of the  mille  as  a  eole producer  for ten years from 

commencement   of operation. 
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*    Although  the   Government   policy   to   support   tlio   indus- 
trial   development   by  the   privato   soctor  he a  ceneraily  been 
on provision of   the  infrastructure   facilities,   in the  cose 
of the   ateel   complex  a movi    is  beintf  maüe  by  ÜOI   to   initiate 
a definite plan  by  tho Government  to  provide  a  deep-sea 
harbour  for bulk  shipment,   suitable   industrial   ulte,   hou3ing 
development  for  workers,   ami  the utilities and   land  transport 
facilities.     Unlike  other   countries   in  the  Southeast Asia 
where   the çovernaents  ìmve   taken  a   l»adinß rolo   in ttie 
planning and  in   tho  investment  programme,  the Thai Qovern- 
»snt   so far seems to prefer remaining  in tho  supporting role, 
nevertheless this would already  involve considerable Qcvern- 
•ent  expenditure   in tho  infrastructure development  urogram«*. 

following  ths Government  announcement of  the  invita- 
tion,   four applications neve been  subwittsd by  the privata 
parties and the  consideration d*ad-line has  been sot by HOI 
at the close of  1973.    I" **** *f tlî« potential additional 
support by the  Government,   some  of  the projeots applied «ay 
need  certain ravisions to  enhance  the viability of tha 

propoaals. 

Kj^-».*»»  ef the «listing industry 

Apart frasi tha aajar expansion of the ateal industry 
tfcroti*n establishment of flat products capacity raferrad 
to above,  there has been  »owe expansion plan by tha existing 
steel  sdii».     Up  to 1972  production of the smjor steel ailla 
and ra-rolime »ill« *»• *••"» confined largely to r.inforein« 
bara.     Inspita  of the overall  shorten« of steal products In 
Thailand there was an apparent  surplus in small round bara. 
To alleviate tha  situation  tie  two major »ill»  have planned 
diversification to other products hitherto not bain« pro- 
duoed  in the country.     Since  tuen there has  been shortaga 
of »tael acrap  and rs-rollin«  »teck and several  re-roll is« 
«ills have not  been able  to continue  production throu*» 
lack of raw auterials.     Ths drop  In supply of round bara 
in tha country has therefor, delà,.*, the dlv.reifieetion 
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programme  of   th«  mu;,or  r..i.Lls.     budor   prevailine  conditions 
regarding  world   «c-ru>   3u!n-'y,   little   expars ion of   tho 
existing prodvctivm can   tl-orafor« b*»   expected. 

Ruw HateríaIs 

Thailanrt hao  scatterei!   réserver,   of   aoint» of th«  main 
raw raatorlala   for tho  iron  and  steel   induatry.    These   in- 
cluda iron  or«,   limestone,   dolomite,   manganese or«,   fluorspar, 
and refractory  fireclay.      He  coking coaî   lias Ueon  found but 
•ubetantial   quantity of  hißh-griüt   Munite  la avallatala whioH 
could be utilised tor appropriate nurposo»  auch a»   for power 
feneration,   ataam raiein^, and direst  reduction of iron or«. 

|ron or* 

Of the  total scattered réservée  of  ovar OU Million tonno« 
of iron ora  throughout   the country,   the  combined reserves 
fro» 5 deposits, with iron   content  in  th©  ran# 40-50 P«" «••»*# 
total over fcO million torniti.     Several   economic  factor» would 
have to ba  carefully examined before  tiiis reaerve  o ou Id bo 
utilised.     They could nevertheless be  considered  potential 
eouroea for a  future exploitation plan.     Initially  it «ay to« 
economic  to  import th«   iron ore or pelleta while world  iron- 
ore  supply at  reasonable   international  prioee i» avallatola. 
The economic«   of import   o!   iron ore  and  other raw »ateríale 
would b« greatly influenced by the Government deciaion to 
construct a deep-aoa port  to handle bulk aea carrier«. 

fuel 
*——••— 

It baa been accepted   ti^at metallurgical coke and 
blast-furnace  smelting  of  iron ore  afcill romains  the «est 
roliable proceas for lar^a-scaio operation.    However,   limited 
looal market   for ileal  and  limited world  aupply of coking 
coal would make blast   furnace-o*y&e*i  steel-making  for Thailand 
at a scale  of about i  million tonnes  a  doubtful proposition 
due to high  initial   inveetmont coat.      Alternative  routes, 
which have  in rocent  yeara gained  increaeint; acceptance for 
•stall-acalo   operation»,   have wid«nc»d   tho  choice  of  fuel and 
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energy   ouch  as   natural   or   oil   refiner)   'Tasi   naphtha,   alec- 
tric  pov«t,   charcoBl.and   lignito.     As  more  of   thu*   aterna- 
tive processes  become availaolt»  for  integrated  or  assii-intsgrated 
Mini-mill»,   as  ha» been provud  in many   inctunces,   a  plan for 
the development  of  the  steal   tnduetry  for Thailand   le a 
matter  of economic   choice   for  a particular  situation. 

Evidence  available  today   suggestH   -hat  a  direct-reduc- 
tion procee«  could be economic   for  the   local   Sí-ES  of the 
Market.     Since   time  ie  still  needaù  to establish reliability 
la the use of solid reduction  for sustained  operation,  and 
if opportunity costs ara  takan  'nto account,   direct  reduction 
utilising imported gas  or naphtha could be  considerad a high 

probability. 

ateel scrap 

Steel scrap is perhape  the isost important raw Material 
for Mini-Mills in a developing country.     World crisis regarding 
supply and coat of steel  scrap fro« international  source» 
could hardly Justify it as a basis  for future  expansion of 

the steel industry in Thailand. 

Paotor« Affecting Plans  for Thailand»s Basi«  Steel Industry 

Al thou«.. Thai lend  is  essentially an agi i cul turai country, 
stool  ia undeniably one  of  the most essential   element«  for 
too future development.     In  view of the  increasing  local 
demand while the world  »upply will be liwited at  least for 
the next decado,  a definite plan needs to bo  formulated 
vltnout delay  if  sound economic  and  industrial  growth is to 
bo maintained.     Men»  for  tiie establishment  of the basic 
stssl   industry in Thailand  are subjected  to  several  facttcra. 
Soste of these Major factore  May be considered  as  follows. 

1.     Establishment  of a  basic  steel  industry  it highly 
capital-intensive with  low  return rate,   requiring  long-te» 
security for the   investment.     Such  large  scale  enterpries 
in a developing country   is  beyond the capability  of the 
private  sector alone.     Since  the country cannot develop with- 
out  steel and since «tesi  will be  in »hort   supply  in the 



world  market   it   won ,a  b«i   LO/ ».cai   t.jiat   ti»,    i.overniuünt  muet 
share   aom»   of  tInj   ii. vp*tfn»mf   iuvo./cri.       •}:•_   im'uttry,   on 
tue   other  hand,   can   offer   »o  r*n ,  iiatiouM.   üeno.j.ts.      í'arti- 
c J pa ti on  by   tío   f.nvprniwnt   rouì/i   %jr   iri   tvo   forum :- 

a) The  r;ov«sr itamit   '.n,r.crtn>«   ful*.   r¿spon.s ibi lity 
to  próvido   a   uoep   i.arbour,   un   ir.càustvial   aite, 
worktrs»   lioítainy,   ut.U it i es, muí   tronsport   faci- 
lities.     Investment   for  theso  could  relieve  the 
Industry of about   ..0 pericnt  of   tbo  total  inveat- 
men t  cost   for a  1  million  tonne   capacity. 

b) Tli« Government could  enter  into  joint venture 
with the private  sec to*-  in the project  invest- 
ment.     Such participation would  have a considerable 
impact  on the  confidence of the  private entrepreneur 
and on the  eecurity of the project  regarding raw 
material procurement,   market  assurance,   the raising 
of funds, and  the   protection needed. 

A»  stated  earlier,   tin»  Government policy  in 
thio matter  ie  under cuna Meriti>n  and  the  indica- 
tion is   that  a   ffvourfcUle view at   least regarding 
provision of thp   infrastructure   facilities will be 
taken.     Nu   ioubt   the  necessity   for  Government 
involvement   has  been recognized,   iu view of the 
undesirable  consequence   if the   industry is not 
developed.     Vhatuver decision  tnts  will be,   it  xs 
likely  to be  Adopted as  part  of   the  National 
Economic  and Development I Ian continuing beyond 
19i«0. 

2*     Technological devoloprntrit  in  steelmaking process 
today h«« established  that  blast  furnnce-oxygen steelipaking 
procese and  the direct  reduction-electric   ste«*lmaking procesa 
aro alternative and  compi ementary routes,   depending on cir- 
cumatances prevailing in a  particular  situation,     »»lection 
of appropriate  technology  for Thailand  requires  skillful 
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consideration  of  feasibility  «,«1   economics.     Tn view  of  the 
limited  c«, ability and  oxporic ,00   m  this  dix action Thailand 
would  require   »..siatene,   from  international   sources        it 
hardly needs  to bo  emphaairod  that  a  propor decision  in  thie 
direction   is  necessary  Tor   tb„   loaC-torni  plan. 

3.     implementation  ot   a  steel  project   involves not   only 
•bilxty  to  operate   ti e   stcolmaking plant   for a particular 
production programme but  also capability  for engineering 
<»..ign,   and research and  dov.iopa.nt  study necessary  for th. 
advancement and  the  expansion of the  facilities  to m.et  th. 
increasing d.mand.     Such facilities for training would not 
b. avallaci,  in  the  early  stages  of the  steel deve'lopm.nt  in 
a dsv.loping country.     Assistance  through bilateral or  int.r- 
«ational arrangent with counts.» possessing long .xp.ri.nc. 
would b. r.quir.d.    This matter should be part of a national 
policy for th.  sto.l industry development  in Thailand. 

k.     Although th. steel  project  could  initially be  ..t 
up ba..d  on  imported raw materials,   its viability would b. 
•nhanc.d if indizione raw »ateríais, particularly iron or., 
can b. utilised.     Knowledge  of the  local  resource, of raw 
«•tonala  ^ Thailand is   far  1^0» complet. „. j a po.itiv. 
Plan to apprai.e and  to develop  the available raw mataríais 
needs to be d.fin.d  in  the Government policy. 




