G @ | TOGETHER

!{’\N i D/? L&y

=S~ vears | for a sustainable future
OCCASION

This publication has been made available to the public on the occasion of the 50" anniversary of the
United Nations Industrial Development Organisation.

’-.
Sy
B QNIDQI
s 77

vears | for a sustainable future

DISCLAIMER

This document has been produced without formal United Nations editing. The designations
employed and the presentation of the material in this document do not imply the expression of any
opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development
Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its
authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or
degree of development. Designations such as “developed”, “industrialized” and “developing” are
intended for statistical convenience and do not necessarily express a judgment about the stage
reached by a particular country or area in the development process. Mention of firm names or
commercial products does not constitute an endorsement by UNIDO.

FAIR USE POLICY
Any part of this publication may be quoted and referenced for educational and research purposes
without additional permission from UNIDO. However, those who make use of quoting and
referencing this publication are requested to follow the Fair Use Policy of giving due credit to
UNIDO.
CONTACT

Please contact publications@unido.org for further information concerning UNIDO publications.

For more information about UNIDO, please visit us at www.unido.org

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria

Tel: (+43-1) 26026-0 * www.unido.org * unido@unido.org


mailto:publications@unido.org
http://www.unido.org/

A

Sepr

Distr.
LIMITED

0524/

+ United Nations industrial Development Organization 18 September 1973
' ORIGINAL: ENGLISH

Third Interregional Symposium
on the Iron and Steel Industry

Brasilia, Bragil, 14 - 21 October 1973

Agenda item 10

THE STEEL INDUSTRY DEVELOPMENT
IN THAILAND:

by

Xasem Balajiva
Applied Lnientific Research Corporation
Thailand

|

R y The views and opinions expreesed in this paper are those of the szuthor
and do not necessarily reflect the views of the gecretariat of UNIDO. This
document has been reproduced without formal editing.

1d.73~6490




We regret that some of the pages in the microfiche
copy of this report may not be up to the proper
legibility standards, even though the beist possible
copy vas used for preparing the master fiche.

I p————




Introduction

Acceleratod economic and industrial development during
the past decade has resulted in a markecd increase in local
consumption of iron and steel. Practically all the domestioc
demand was met by imports until about 1966 when local produc-
tion on a limited s.ale began. Until now local production
ineludes concrete reinforcing bars, wire rods, angles and
strips, steel pipes, galvanized sheet, and tinplate. Such
products, however, are nade from imported raw materials and
represent only a srall part of the total market supply.

The bulk of the iron and steel products required are still
imported at a huge cost of foreign exchange.

The rapid growth in domestic demand for iron and steel
to meet the national economic development goal, coupled with
the increasing cosis of imported steel, mainly due to the
general world sbhortagoe, have led to a serious consideration
of future plan for the developmoent of the basic steel in-
dustry. Such basic steel industry, however, is highly
complex and the economies of scale call for large investment
programme requiring substantial outlay for infrastructures
often beyond national capacity. Vhilst small-scale manue-
facture of specific products is feasible in the initial
stages in a developing country, there comes a time when the
demand volume has increased and technological, economioc, as
well as political considerations influence the establishment
of a large integrated oporatioﬁ. In this transformation
process, conflicts of intorests between small-scale manu-~
facturers and large integrated mills are likely to occur
without long-rangc forward planning. A careful examination
of the techno-economic feasibility of the future expansion




programme and of the various factors involved as well as

national benefits to be 2xpected is therefore necessary for
Thailand,

Domestic Steei Conaumption

The growth of steel consumption in Thailand up to 1967
was relatively small and reflected a slow rate of economic
development and a heavy dependence on import, The import
rose from 160,000 tonnes in 1957 to ebout 650,000 tonnes in
1967 whioch,together with a small local production in the
latter year of 76,000 vonnes, reprssents a per capita con-
sumption of about 21 kilogrammes,

By 1968 there was a sigiaiticant increase in local
production to about 330,000 tonnes, Since then the consump-
tion of steel products as represented by import rius local
production rose sharply to about 500,000 tonnes by 1972,
Thailand per capita consumption (Table 1) compares favorably
with some countries such a3 Sri Lanke, India,and Indonesia;
it is slightly lcwer than that of Brazil, Iran, Maluysia,or
the Philippines but substantially lower than that of Argentina
or Venezuela. Per capita consumption of developing
countries, which is related tu per capita income, 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 otner imports in
the form of machinery, equipment,and vehicles have signifi.
cant steel contents, lowever the steel componcnt of such
imports is difficult to measure because of tho varieties of
design, alloys, and special steels used, Tt can be expected
that the volume of this material, vhich is substantial, will
increase sharply as more primary steel products become
available,
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Projected Steel Consumption

Future steel consumptior, which is relatsd to economic
growth, depends largely on the gross national product growth
and population, Several attempts have beon made in the
past to estimate the future demands for steel in Thailand,
8ince Japan which 1is a major world steel preducer and
exporter, and has for long years dominated the Southeast
Asia rogion, the Japanese estimate may be regarded as a
reliable indicator of the potential in this area., The
latest estimate of the demand in Thailand is shown in Table
2, whioch su;gests that the demand, on product tasis, would
be about 1 million tonnes by 1975, 1.5 million tonnes by
1980, and 2.2 wmillion tonnes by 1945, It will be noted that
the flat products represent over 40 per cent of the total
demand .

Present Steel Production Capacity

Local production of rolled bars and small sections
really began over 20 years ago when a company now called
the Siam Iron and Steel Co. pioncered manufacture of
reinforoing bars in their c¢arly small mill, There are now
11 steel mills in operation in the country and in addition
thiero are several sucondary steel-product manufacturing
facilities fur wires, nails, galvanized sheets and pipes,
and tinplate, Of the eleven mills, five have electric
sorep-melting furnaces and all but the two major companies
have re-rolling facilities. The main produots include
reinforoing bars, wire rods, pre-stressed concrete wirs,
and small sections. The estimated production capacities
for 1972 are given in Table 3,
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Although the tolal maximuin capacity has been estimated
at 550,000 tonnes, tha effectlive napacity for standard-
quetlity products 18 readly whoit 3PG,I00 tonncs as nroduced
by the electiic aieel=palking furnaces, The res-—olling capa=
city, on the other hond, aag to wvely on availability of
re-rollin~ matariels at rrassnable prloes while supplies of
billets in the world nrrkei are viunliy limited, The world-
wide shortage ot stcel genernally in 19773 has no doubt aggra-
vated the difficultiece and much of the manufacturing capacity
is likely to be further curtailed in the future year. Under
such constra tg, lthe domestic production capacity 18 not
anticipated to be heyoend ahoub 300,000 tounes and Thailand
would have to continue to import considerable quantities

of steel products from now on.

A feature of the Thai steel 1ndusﬁry so faxr follows
an early pattern of esome developed countries. The fact
is that, of the total rolling mill capacity, only 60 per cent
is based on electric steel-waking, which enables control of
the process to produce ateels of the required standard
specifications, Re-rolled products, on the other hand,
have to rely om apsorted rawv materials, the quality of which
cannot be controlled and nhence the quality of the steel .
produced, which is dependent largely on the roaw materials,
does not ffaquently fuliiil the standard requircments for -
meny construction and engiaeering purpones, The prospect
of meeting the demand for steel in Thailand even in small
sections is therefore nokt so brighit for several years unless
new manufacturing capacities are yencrated, Brief descrip-
tion of two majov roliirgz milla an Thalland may now be
recorxdeu,

Q.S.‘gfeel Company

This is a Thai-Japansse ioint venture which started
produciion in 1908 specializing in continuously rolled
round and ribbed reinforcing bars up to 25 mm, diameter. It
i1s situated about 27 km., 1in the southern suburb of Bangkok.
It has three 20-tonne electric arc furnaces (7500 kVA each)
and a total production capacity of 150,000 tonnes of steel

e m ytmaits ReiSIE



ingots per year. The atvel scrap raw material includes

about 23 per cent local scrap and tae rest is imported,mostly
frim U.S.As The ingots which are 100 x 100 x 1500 mm are
reheated in an automatically aischarged turnace and rolled

to finished products, Some oI the products also include

wire rod, small eections, and small-diameter steel shafts,

The company ernlcys about 1,100 people.

Siam Tron and Steel Company

The Siam Iron and Steel Company 18 located about
120 km. north of Bangkok and has a modern steel rolling
mill, Its current rated capacity ie about 125,000 tonnes
per yoar with two 30-tonne arc furnaces (10,000 VA each),
a j-strand Conoast billet (100 x 100 mm) casting machine,
and a Schloemann rolling mill, The steel made from local
and imported scrap is quality-controlled with a Quantovac
spectograph (Model 31,000),

The company also has three 20-tomnne per day charcosl
blast furnaces supplying 3ts own foundry, which has also &
well equipped steel casting foundry. The %otal work force
at SISCO ie about 1,400,

The world supply-demand .ituation, on t..o0 other hand,
suggests that, with ostimated total world demand of about
980 million tonnes by 1980, the production will probably
run short of supply by 50-60 million tonnes. In Asia alone
excluding Japan, liorea, and China, the total demand for that
year is expected tu be about 36 million tonnes. Thus if
lo0al production can be assumed to reach mbout 10 million
tonnes, the shortage in this region will be of the order of
26 million tonnes, while Japan will probably have a maximum
of about 30 million tonnes for export to the whole world.,
The shortage of steel generally and the inevitable price
rise would hinder economic growth and development of domes-
tic industries of Thailand in the developing Southeast
Asia,




Expansion of e 3tmal JIndustrey

Goverumrent poiicy

Tndustrial doevelopment ir Thailand has up to now been
in the hands of the privato sestor, To promote and support
the industrial devciopmont, the Government has set up the
Board of Investment in 19350 and the iron and stsel industry
is accordud a high priority in the Third National Economic
and Development lkian, 1972«1976., The basic promotion pri-
viledges provided by EOJF ipciude exemption of import duties
on machineries end equipmer:, and a tax holiday period of
5 years from the start of production. 1In special cases
import duty is alsoc waived for some of the raw materials.
Varying degroe of protcction for the promoted industry is
excercised such as tax wall or, wiere it is considered
essential, import embargo. Foreign joint ventures are
welcome and generous incentives are provided partiocularly
for export-oriented industry.

It has been recognized that expsnsion of the iron and
steel industry requires greater incentives and co-ordinated
efforts between the Govormment and tho private sector,

The latest Government nttempt To promote expansion of the
steel industry was shown by the BOI announcement of 9 Apr.1l
1973, inviting applications fer setting up new flat product
mills consisting of a 00,000 t.p,y, cold-roll mill,

700,000 t.p.y. hot=roli mils, and 1 million t.p.v. iron and
steel-making plant, leading ~o a fully integrated steel
cowmplex by about 1980. To lighten the burden of the capital-
intensive programme, wmore than one company would be permitted
to operate on the different stages so long as they are situated
in the same locality approved by BOI. This is to ensure
that a maximum degree oF integration and econowmic development
of infrastructure can be offected. ™n view of the heavy
commitment involved, DOI has offered an exclusive right for

each of the mills as a sole producer for ten years from

commencement of operatzon.
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° Althoush the Gouvernmont policy to support the indus-
trial development oy *ue private sactor has renerally been
on provision of the infrastructure facilities, in the case
of the steel complex a move 18 being made by DOI to initiate
a definite plan by the Government tou provide a deep-sen
harbour for bulk shipment, suitable industrial site, housing
development for workera, and the utilities and land transport
facilities. Unlike other countries in the Southeast Asia
where the ;overnments have taken 2 leading role in the
planning and in the investment progiramme, the Thail Govern-
ment so far seems to prefer remaining in the supporting role,
Nsvertiieless this would already involve considerable Govera-
ment expenditure in tho infirastructure development programme,

rollowing the Govermment announcement of the invita-
tion, four applications have been submitted by the privats
parties and the consideration dead-line has been sot by BOX
at the close of 1973, 1In view of the potential additional
support by the Government, some of the projects appiied may
need certain revisions to enhance the viability of the
proposals.

mum of the existing industry

Apart from the major expansion of the steel industry
through establishment of flat products capacity referred
to above, there has been some expansion plan by the exiosting
steel mills., Up to 1972 production of the major steel mille
and re-rolling mills has been confined largely to reinforcing
bars. Inspite of the ovarall shortage of steel products in
Thalland there was an apparent surplus in small round bars,
To alleviate the situat.on tle two ma jor mills have planned
diversification to other products hitherto not being pro-
duced in the country. Since tnen there has been shortage
of steel scrap and re-rolling stock and several re-rolling
mills have not been able to countinue production through

leck of ravw matsrials, The drop in supply of round bars
in the country has thsrefore delayec the diversification
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programme of the mujor e Lls. lader prevalling conditions
ceardiny world scran anpply, little exparsion of the

existing prodrection can therafors be expected.

Raw Materials

Thailand has scattered res2vves of sows of the main
raw materials for the ircn and steel industry. These ine
clude iron ore, limestone, dolomite, mansanese ore, fluorspar,
and refractory f{ireclay. NC coking coa) has Veen found but
substantial quantity of nigh-grade Ziznite is available which
could be utiiized tor appropiriats purposocs such as for power
generation, steam raising, and direct roduction of iron ore.

ron ore

Of the total scattered reserves of over 80 million tonnes
of iron ore throughout the country, the combined reserves
from 5 depoaits,with iron content in the rang 40=-50 per cent,
total over 60 million tonnes. Sevaral economic factors would
have to be carefully examined hefore tihis 1roserve could be
utilized. They could neverthe leas be considered potential
sources for a future exploitetion plen. Initially it may be
economic to import the iron ove or pellets vhile world iron-
ore supply at ressonable internat_onal prices is available.
The economics of import of iron ore and other raw materials
would be greatly influemnced by ths Government decision to
construot a deep-sea port to handle buik sea carriers.

puel

It has been accepted that netallurgical coke and
blast-furnace smelting of iron ore still romains the most
sreliable process for large-scalo operation. FKHowever, limited
local market for steel and limited world supply of coking
coal would make binst furnace-oxygea steal-making for Thailand
at o scale of about 1 miilion tonnes a doudbtful proposition
due to high initial investment cost. Altornative routes,

which have in racent years gainel increasing acceptance for

small-scale operationa, have widencd the choice of fuel and
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ene. gy such as natural or ovil refinery gas, nnpohtha, 2lec-

tric power, charcoal,and lignite., As more of those -lterna-

tive processes become available for integrated or semi-integrated
mini-mills, as has been proved in many instances, a plan for

the development of the steel industry for Thailand 1is a

matter of economic choice for a particular situation.

Evidence available todmy sugpsests ‘hat a direct-reduc-
tion process could be economic four the local size of the
market. Since time is still needod to establish reliability
in the use of solid reduction for sustained operation, and
Af opportunity costs are taken into account, direct reduction
utilizing imported gas or naphtha could be considered a high
probability.

gtool scrap

Steel scrap is perhaps the most important raw material
for miniemills in a developing country., World crisis regarding
supply and cost of steel scrap from international sources
could hardly Jjustify it as a basis for future expansion of
the steel industry in Thailand,

Pactors Affecting Plans for Thailand's Basice Steel Industry

Althougi:. Thailand is essentially an ag: icultural country,
steel 1s undeniably one of the most ewsential elements for
the future development. 1n view of the increasing local
demand while the world supply will be limited at least for
the next decade, a definite plan needs to be formulated
witnout delay if sound economic and iniustrial growth is to
be maintained. Flans for tihe establisnment of the basic
steel industry in Thailand are subjected to several facscrs,
Some of these major factore may be considered as follows.

1. Establishment of a basic steel industry is highly
capital-intensive with low return rate, requiring long-term
security for the investment. Such large scale enterprise
in a developring country is beyond the capability of the
private sector alone. Since the country cannot develop with-
out steel and eince steel will be in short eupply in the




world mariet it woun.d Lo Lop wcal tnat th teovernment must
share some of the irvestment inveo.ved, Vhe indusiry, on
tne otier hand, can offer 50 mun . natioan i beno.jts. varti-

cipation by the Covernment could Ye i tvo furms -

a) The Coverament unoncriniea ful’ responsibility
to proviue a2 deep barbour, s industrial site,
workers' housing, utalities, and “ronsport facie
lities. Investment [or thesec could rclieve the
industry of about .0 per:cnt of ths total investe
ment cost for a 1! miltion tonne capacity,

b) The Government couid enter into joint venture
with the private sector in the project investe
ment, Such participation would have a considerable
impact on the confidence of the private entrepreneur
and on the security of the project regarding raw
material procurement, market egsurance, the raising
of funds, and the protection nesded,

As stated eariler, the Government policy in
this mattour is under consideratinn and the indica-
tion is that a fovoureuvle view av least regarding
provision of the inftrastruciure tucilities will be
taken., Nu Jdoubt the necessity for Government
involvement has been recognized, iu view of the
undesirable consequence:r if the industry is not
developad, Whaiuver decision tinis will be, it is
likely to be adopted as part of the Mational
Economic and Development I'ian continuing beyond
1940,

AR S5t st
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2. Technological devolopment in steelmaking process
today has established that blast furnace-oxygen steelmaking !
Procesas and the direct rveduction-electric steslmaking proceas
are alternative and comp'ementary routes, depending on cire
cumstances prevailing in a particular sitnation, Selection

of appropriate technoloyy tor Thailand requires skillful




consideration of feasibility and economics, In view of the
liniited ca, ability and oxpericico in this dii1sction Thailand
would requirec a:nsistcnce trom international sources, It
hardly needs to veo enphasized that a hroper decision in thie
direction is hecessary for the loag-taimn i-lan,

3. Implewmentation ot & steel project involves not only
ability to operate tle stecolmaking plant for a particular
production programme but also capability for engineering
design, and research and development study necessary for the
advancement and the expansion of the facilities to meet the
increasing demand. Such facilities for training would neot
be available in the early stages of the steel dev;iopm-nt in
a developing country, Assistance through bilateral or inter
national arrangement with countries Possessing long experience
would be required. This matter should be part of a national
policy for the stecel industry development in Thailand,

hs Although the steel project could initially be set
up based on imported raw matorials, its viability would be
enhanced if indigenious raw matoriala,particularly iron ore,
oan be utiiized. Knowledge of the local resources of raw
m.torinls_~n Thasi land is far 1i.om complete ar.l a positive
Plan to appraise and to develor the available raw materials
needs to be defined in the Government policy,







