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ABSTRACT

The iron and steel industry 1s a basic industry which 1s instrumental to
Thailand’s competitiveness in the future. This Is attributable to its broad application
in various related industries, such as automobile, electrical appliances, machinery,
etc. Due to rapid changes of the steel industry in global market and the
unavoidable ellect on the local industry, the guidelines on basic steel industry
development therefore need to be revised In pace with such dynamic changes to
help strengthen the Thai economy in the world market.

In this study, steel products are categorized into three groups according to the
production process as follows:

® Primary raw malerials include sponge iron, pig iron and scrap.

® Semi-finished products comprise ingot, slab, billet and blocon.

® Finished products are products manufactured fromv semi-finished products,
or called hot rolled products, and downstream products produced {rom hot rolled
products.

Based on the study of the iron and steel industry in both the domestic and
overseas markets, it i1s found that there are certain changing situations that resull i a
subsequent change in the global steel industry structure. During 1980-1993, the steel
ndustry moved compatibly with the changing world economic environment, that is the
steel industry slowed down under the world economic downturn and expanded
concurrently with the world economy. It is evident that during such period there were
three remarkable changes in the giobal steel industry structure as follows:

Firstly, the production and consumption in developed countries, particularly
the large manufacturers, reduced during the past four to five years.

Secondly, the production and consumption in developing countries in Asia,
- the Middle East and South America scaled up continually which resulted from
acceleration of national development in order to serve the economic growth.

Thirdly, the increasing production volume of developing countries still lailed

to olfset decreased production of the large producers. The overall industiy at present
theretore remains stagnant.

Besides, a study on the changing situations classitied by the production
process is also conducted with the remarkable results coming out as follows:

Primary _raw_materials This group comprises pig iron, sponge iron and
scrap. |t is found that the production of pig iron is on a downward trend in the global
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market on account of the reduced production of the major manufacturers with the
close-down of old plants. Another factor is the lessening popularity in expansion of
the conventional production. Export of the pig iron to the world market therefore
tends to decline continually. As for sponge iron, the present utilization of sponge iron
as raw material is minimal vis-a-vis the pig iron. Besides, the production is in a small
volume and mainly for local consumption. The export volume is accordingly rather
low. Nevertheless, the production of sponge iron has expanded at a higher rate and
the utilization of sponge iron as raw material has increased in recent years. The most
popuiar raw material is scrap. The study indicates that the world scrap shortage is
becoming intensified. The scrap acquired from own resource or return scrap and
prompt scrap have tended to increase at a decelerating rate. In the developed
countries, the scrap from the steel smelting and production process is lowering as a
result of the development of the production efticiency. On the contrary, the volume
of both types of scraps from the developing countries continues to escalate due to
expansion of the steel plants and ineflicient utilization of raw materials. Meanwhile,
the supply of obsolete scrap is anticipated to grow continuingly in line with the
consumption of various steel products of the world population and at a rather high
rate in the developing countries with satisfactory economic growth which helps boost
the purchasing power or consumption of the population.

Among all primary raw materials, scrap is in consistently rising demand while
the supply becomes limited as mentioned above. The demand comes chiefly from the
development of the existing production to the Electric Arc Furnace (CEAF} process
worldwide and also from the accelerated development of the developing countrnes
The Asian countries rank third in scrap consumption, after Weslern Europe and North
America. The scrap consumption of these countries is anticipated to rise rapidly n
accordance with the economic expansion as well as the development of
infrastructure of each country in the region,

Semi-finished . products The world production of semi-finished producls
can be considered from crude steel production condition which is summarized as
follows:

The primary crude steel manufacturers, ie. the US, China, Russia and Japan,
have scaled down their production whereas the producers in Asia, the Middle East
and South America have boosted their production. South Korea, India and Brazil have
successively expanded their production capacity, enabling them to become the world
top ten producers of crude steel. Additionally, the production structure has changed
tfrom a few number of large manufacturers with massive production to a rising

{21



number of small producers, or from the OHf and BOF processes to the EAF process.
Moreover, the production of crude steel in form of continuously-cast steel has become
increasingly popular compared with the ingot product.

Finished products From the study, it is found that the production of
finished products in developed countries is obviously different from that of developing
countnes. Developing countnes still concentrate more on long-shape products of
commercial grade than flat-shape products while the developed countries will produce
the two products 1in almost equal proportion. Moreover, developed countries have
tended 10 upgrade therr production through adoption of more advanced and
sophisticated technology, thereby increasing the value added ol the products
Meanwhile, the developing countries have expanded the production base in a bid to
accommodate their industrial sector growth and attempted to manulacture and

augment a wide diversity ot flat-shape products.

Taking into account the structure of finished products consumption, it 1s
evident that the shrinking consumption of the world's leading 1ron and steel
producers, ie. the former Soviet Union and Western Europe, will bring down the per
capita consumption of those countries. Although the global steel industry as a whole
rermains inactive, the consumption of the developing countries is following an upwaid
trend with a considerable growth potential in the developing countries with low per
capita consumption, such as Asia, South Amernica, Oceania, etc.

South Korea is selected as a case study on the stee! industry development as
it has simitar fundamentals to Thailand as follows:

© South Korea and Thailand are the two countries in Asia with good
economic growth potential, basing their economic development on the industnal
sector and export.

® South Korea's production structure during the 1960's before its set-up of
tully integrated steel plants was similar to Thai steel industry situation from the late
1980°s to the early 1990's. At that titme, South Korea had only rolling mills and smali-
sized steel plants for manufacture of downstream products,

© [n the early period of industrial develo;:n'ment, both South Korea and
Thatland faced shortage of ron ore and energy required for the production, but were
abundant in labor force with low wage rates.

® The number of population which is a vilal {acior creating the demand is al

about the same level, recorded at 445 million for South Korea and 59.4 million for
Thailand in 1994,
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According to the detailed study on steel industry of South Korea, it can be
concluded that the consistent growth of the steel industry pushed up its total value
from 1.5 % of GDP and 6.6 % of the total industrial sector in 1980 to 2.4% and 8%
in 1994 respectively, thus taking South Korea to the forefront of the world suppliers.
Moreover, its steel comsumption climbed up to the sixth rank of the world, as fueled
by strong demand in the forward linkage industries. Its per capita consumption rose
from over 500 kg. in 1991 to 606 kg. and 724 kg. in 1993 and 1994 respectively.

The study reveals many remarkable factors that contribute to the uninterrupted
development of the iron and steel industry of South Korea as summarized below:

The first factor worth mentioning is the Korean government’s active role in the
set-up of the first large-scale fully-integrated steel plant, which has been operating
successfully and profitably from the very start of its commercial production to the
present. This is attributable chiefly to the strong governmental supports in all aspects
as reflected in the steel industry situation at the early stage of its inception as
follows:

® The construction and operating cost was low. The strong demand {or steel
arose from such industries as ship building and automobile at about the same time as
the emergence of the fully-integrated industry. The public utilities were complete
from the full support of the government. Apart trom the government’s promotion,
there were several other factors providing advantages to South Korea over other steel
producers of the world, namely the consistent and robust technology transfer Irom
Japan, the continuous investment in production efficiency enhancement, the stalf
training, the research & development, and the gradual establishment of export market
base after a few years of the production commencement.

® The similar characteristic of South Korea's steel industry to Thailland’s that
marks the most significant change in South Korea’s steel industry stucture in the past
14 years is the highest degree of importance attached to the tlat-shape products
which tend to further increase in volume since they are utilized as raw matenals in
almost all potential industries. Still, the lack of development of special or higher value-
added products is a constraint on the Korean steel industry. However, a plan has
been set for the industry to be developed to produce ;nore diverse and sophisticated
products as well as higher value-added products through development of steel-making
technology. The domestic demand for crude steel in 2001 is expected to reach 48.4
million tons.

In addition to the similarity mentioned above, Thai demand for iron and steel
also moves in the same direction as other developing and newly industrialized
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countries including South Korea. Thailand's demand for steel mounted continually
from 4.52 million tons in 1988 to 10.97 million tons in 1994, representing an average
growth rate of as much as 159 % per year. The key factors contributing to the
steadily high domestic consun"nplion of steel are the transtormation ol the country’s
economic structure from agricultural base towards industrialization and the emphasis
on the manutacturing sector which uses steel as raw materials in a high proportion.
Considering Thailand's iron and steel industry situation hy the forward linkage and
backward linkage indices, it is found that the use of local steel as pnincipal raw
material in such industries as fabricated metal product, machinery, electncal machinery
and transportation equipment will remain in a low level. As lor the construction
sector, the demand for steel can be fulliled by the local supply in a high proportion In
this regard, such indices closely reflect such a situation of Thai iron and steel industry.
The main products in this industry are the downstream finished products with long
shape used in construction works, such as steel bar, wire and P.C. wire As regaids
the {lat-shape finished products, especially hot rolled and cold rolled steel sheet largely
used in varnous manufacturing sectors, ie. automobile, electrical appliances, machine
and agricultural machinery, Thailand can produce merely hot rolied steel of certain
grades whereas the high grade hot rolled steel and cold rolled steel are still to be
imported in a large volume, reaching 3.5 million tons annually.

The study on the production situation of Thailand’s iron and steel industry is
classified by production process into primary raw material and scrap, semi-finished
products and finished products as detailed below:

® Primary raw material and scrap As there are vyet no local
producers of sponge iron and pig iron and the prices of primary raw material and scrap
are still different, the local producers of semi-finished products, mostly billet, almost
entirely' rely on local scrap as raw material.  Meanwhile, the shortage of local scrap
has currently become intensified with the local supply growing merely 18.3 % per
year. The imported scrap therefore exceeds 1 million tons a year. Moreover, (he
production of another semi-finished products, ie. bloom, also chiefly depends on
imported scrap. Therefore, the scrap from overseas sources will play a more vital role
in the domestic iron and steel industry.

® Semi-finished products The commercial production of the semi-
finished products such as stab, billet and bloom which are”further used in production
of finished products has not yet been initiated. Only billet and bloom are produced,
mainly for seif supply, whereas the production of slab which is used in manulacturing
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plate and hot rolled steel has not yet emerged. Therefore, slab 1s still to be imported
in a large quantity, accounting tor as high as 1.5 million tons in 1995, However, there
will be an upcoming producer of billet for commercial  putpose with a production
capacity of 1.6 million tons. it is theretore expected that the import of senu-finished
product with {lat shape, i.e slah, will be on an uptrend upon the emergence ol several
newcoming manufacturers of hot rolled coil and plate.

® Finished products They can be divided into two groups, namely long-
shape products and tlat-shape products.

Most of the long-shape products are steel bar, wire rod and P.C. wire. Al
present, steel bar and wire rod can be produced from both melting turnace and hillet
rolling or scrap cutting. Certainly, the quality of the products produced trom cut scrap
and rolled billet is different. Those produced by cutting and rerolling of scrap 'are of
irregular quality with high impurities whereas those produced by billet rolling have the
quality depending on the raw material grade. However, the current local production is
lavorably sufficient to meet the demand and tends to increase further to respond to
the additional demand.

The muain flat-shape products are plate and hot rolled steel. At present, there
are only two producers but two more are expected in the near future for the hot
rolled steel production. This industry is currently encountering a sharp competition.
Whenever there is the excess supply in the world market, the local producers have to
suffer trom the market dumping from foreign competitors. Moreover, the current
export situation Is quite tough due to the quite high production cost of Thailand and
the dependence on imported slab. Local produclion of other products such as
galvanized steel sheet, tin-l[ree and tin plate can sulficiently serve the local demand.

® Casl steel This is another type of iron and steel products which is guite
ditferent trom the long-shape and flat-shape products as it will be difterently shaped
for various applications. This product requires pig iron as the primary raw malerial.
The expansion trend of this industry.is promising due to foreign production base
relocation to Thailand and high growth rale of end-user industries such as automobile,
machinery, cement, etc. At present, the local production can meet the demand of

each end-user industry in a high proportion of up to 60-70%.

Although Thailand also exports the products, its role as an exporter is still of
little importance. Most of the export items are products of the forward linkage
industries such as steel pipe, galvanized steel sheet and cast steel product whereas
the tinished products such as steel bar, wire rod, hot rolled cpil, structural steel are

{25)



exported in a little volume depending on the local market situation. When there 1s
high local excess supply, the products will be distributed into ASEAN and Indochinese
couniries.

From the mentioned iron and steel industry structure, the production structure
of the industry can be concluded as follows:-

© Iron and steel products which cannot be locally produced comprise pig iron
and sponge iron which are the primary raw materials; slab which 1s the semi-linished
product and all types of olher semi-tinished products with high carbon content; and
the tinished products such as high carbon steel wire and cold rolled steel sheet. All
these industries lead to a great number of forward linkage industries and are
instrumental to the national development as the industry structure begins to shift 1o
the flat-shape products. Moreover, these products are also crucial for the qually
control of steel products from the melting process, resulting in more diverse types of
the forward linkage products.

© The iron and steel products which sulficiently serve the local market
comprise steel bar, nail, nut and bloom which is a semi-finished product. The
production ol steel bar, nail and nut can sulficiently fulfil the local demand. Bloom has
only one user, Siam Yamato Steel Co, Ltd. It is used in the continuous rolling into
large structural steel. Therefore, it can be concluded that the bloom production ts
sufficient to serve the local demand. .

© The iron and steel products which can be locally produced but still have to
be imported comprise hillet, P.C. wire, P.C. strand wire, cable, hot rolled steel , small
hot rolled structural steel and coated steel sheet. This probably results from the
insufficiency as well as the inappropriate quality or specification of the local steel
products.

@ The locally produced iron and steel products which are sutficient and can
be exported are steel pipe and low carbon steel wire used as finished products in the
construction and furniture industries.

All that have been mentioned above exhibit the status of iron and steel
industry in Thailand. From the study, however, theré are a few other remarkable
issues facing the industry structure at present as follows:-

® Some finished products such as high carbon steel and some types of hot
rolled and cold rolied steel for automobile and electrical .appliances industries have
production constraints to serve the increasingly growing demand as the steel qualily
control is required in the very first process of the production of these products I
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Thailand still cannot develop the industry to include the pramary raw material
production, the use ol steel scrap as raw material in the melting process instead ol
the pnmary raw matenal will result in high amount of impurities in the steel which
cannot be produced into such limshed products. At the same time, the dependence
on imported slab for local production is also risky as this semi-finished product is
mostly produced tor self supply, resulting in small and unsteady volume distnbuted in
the market. Therefore, it can be concluded that the steel products ol specific qualities
sull cannot be produced locally.

® The wimportant tactor in the production of several products with high value
added such as tin-free , tin plate and cold rolled steel is the technology which is
mainly acquired either by entering joint venture or purchasing. The conditions of the
technology depend on the extent of the monopoly power of the technology owner
either on the technology or the raw materials. In case of high monopoly power, any
such steel industry will only emerge from the joint venture, such as the tin plate and
tin-free.

® The present production of tinished products in Thailland still refies on a high
amount of imported raw material. The local producers accordingly always encounter
problems concerning the stock of raw malternial and the fluctuations of the raw
matenal price, causing a difficulty in production cost control. Certainly, such soaring
cost has led to a consequential nse in the cost of such related industries as steel pipe
and container. These two industnes used to generate a large amount ol income 1o
the country but, at present, the raw material cost has become a major set-back
undermining the export capability of these related industries.

These 1ssues on both the steel industry and the related industries have
become cruciat for the competitiveness of Thailand. To make the study complete and
usabte tor analysis of the guidelines tor appropriate enhancement of the potentiahty ot
the industry, a projection on the local iron and steel demand has been made.

To project the local demand for iron and steel, the Apparent Sieel
Consumption (ASC) ' of steel in each production process is evaluated, divided into
four steps as follows:-

© Demand for primary raw materials : Primary raw materials comprise
pig iron, sponge iron, ferro alloy and scrap. It is found that demand for primary raw
matenals has been on a rising trend, increasing from 2 million tons in 1990 to 3
nulhon tons in 1995 with the growth rate of about 9% whereas the local supply can
meet only 57% of such demand. The main raw material which can be locally supplied

Appinent Steel Consumption (ASC) = Praduction volmne -+ hmport volume - Export volane
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15 the steel scrap  The local scrap supply could meet approvimately 6390 of the wotal
demand in 1995 and the rest had to be tultiled by import  The local production of
other prnimary raw matenals ot less importance such as pig iron and ferro afloy are not
suthcient, hence necessitating importation  Sponge ron 1s not yet locally produced
and the local demand s very low

® Demand for semi-finished products : Semi-tuushed products include
ingot. slab, Lillet and bloom  The demand tor these products had been consistently
growing by 9% per year durning 1990-1995 The local supply could meet 382 ol the
demand i 1995 decreasing trom the corresponding higure of 41% m 1990 This
resulted from the continual increase in demand tor slab simce 1994 Although Jocal
production of billet and bloom can increasingly serve the demand in terms ot both the
quantty and quality but sfab has not yet been locally produced and had to he mported
m the amount of up to approximately 1.4 mullion tons in 1994

© Demand for hot rolled finished products : The products of tins type
are produced from the semi-finished products, namely ingot, billet, bloom and slab
The demand for this type of products depends on the expansion of torward hnkage
mdustries which require these products as raw matenals such as constiuction
industry, steel sheet industry, etc. Duing 1930-1995, the demand for hot rolled
finished steel products had been nsing by 14%. mostly the long-shape products It 1s
tound that the local production of the long-shape products tends to increasingly
respond to the demand, up from 48% 1n 1990 to 72% in 1995 However, the demand
tor hot rolled finished steel products begins to increasingly shift to the fat-shape
products, rising from 33% in 1990 to 44% of the total demand in 1995 This resulted
from the national economic structure which is turning toward the industries with more
importance such as cold rolled steel, automobile and electnical apphances.  The llat-
shape hot rolled steel products have a large room to expand accordingly.

© Demand for downstlream finished steel products : The demand
for the first three products still does not represent the total steel demand ot the
country as there is another part of the demand which has not yet been taken into
consideration, 1 e demand hidden in the import of downstream products  The demand
for such products is quite high each year. Therefore, to obtain a compiete projection

ol the total steel demand. the consumption of imported downstream steel products s

evaluated.

In the evaluatton, the importation of downstream finished steel products 1s
evaluated backward to the demand for hot rolled finished steel products hy using
steel equivalent (SE)  The SE represents the waste rate of raw matenal from the



production ot such products whereby the amount of raw material used, i1e.the hot
rolled finished products (B), is calculated from the net import volume of the
downstream products. When combining (B) with the hot rolled finished products in
step 3 (A), the total real demand for the hot rolled tinished products ol the country (C)
is derived. Such figure can be further used to calculate crude steel equivalent (CSE).

From such evaluation melhod, it is observed that the real demand for hot
rolled fintshed products (C) has been on a steadily rising trend with a growth of 14%
per year. Moreover, although the local steel industry has been increasingly developed,
a part of the demand still has to be satisfied by import and has been growing every
yvear. Considering the long-shape and flat-shape products, it 1s found thal the
dependence on imported hot rolled long-shape tinished products has been consistently
decreasing as the local production can favorably respond to the demand and the
production of the long-shape products is not so complicated as that ol the flat-shape
products. On the contrary, the local production ot the flat-shape products is still at an
ntroductory stage with high dependence on imported products. Moreover, the
development of the forward linkage production ot the flat-shape products is also slow.

All in all, however, the dependence on the imported hot rolled hnished
products will decline as the local production will be able to meet such demand in a
higher proportion especially for the flat-shape products following the emergence of
several newcoming producers of hot rolled coils. For the long-shape products, the
dependence on imported hot rolled finished products and downstream products is
currently low. However, the import of downstream lnushed products with specilic
qualities or high production technology will still be required in the fulure.

After the real demand for hot rolled linished products (¢} is denved, further
projection on the future steel demand of the country i1s conducted by the
econometrics method using the steel intensity (SI) which i1s a ratio of steel
consumption against GNP at the base year price. In the analysis, the Slis determined
as macro economic varable representing the relation between steel consumption and
the economic growlh and the per capita income is determined as the independent
vanable. The result has come out that the real demand for hot rolled finished steel
products during 1996-2005 will continuously expand to'23 million tons in 2005 or by
7.59% per year in hne with the development of the country, especially in the industnat
sector. When such figure is evaluated backward, it indicates that the demand ftor
semi-finished products will rise to 24 million tons in 2005, ot which around 10 nullion
tons will be the long-shape products comprising billet and bloom and another 14
million tons will be the slab. Such consumption rate will bring the per capita steel
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consumption to exceed 350 kg. in 20056 Moreover, 1t s apparent that lhe
consumption 1s shitting consistently to the flat-shape products, growing lrom 55 5% m
1995 t0 67.5% in 2005 The figure from the projection 15 conipalible with the present
direchion of the country which focuses on the development of industries wiuch use
diverse types ol fllat-shape products such as electrical apphances industiy and
auromobile industry

The demand will evidently increase in the luture particularly tor slab which has
not yel been produced locally. It is predicted that the proportion of the demand for
long-shape to {lat-shape products in the next 10 years will be 42 = 58 While the raw
matenal cost in the steel production averagely amounts 1o 80% and the dependence
on imported steel products is still high, 1t is therefore viewed that the world price
movement will he crucial to the production cost manageiment. As a result, an analysis
on the price Huctuations ol each stee! product has been undertaken. The outcome s
that 1he prices of primary steel products such as iron ore and scrap, long-shape senu-
finished products (billet} and long-shape finished products such as steel bar and wire
rod are less fluctuated than those of semi-fimshed product such as slab, tlat-shape
finished products namely hot rolled coil, cold rolled col and galvanized steel sheet.
Constdering the level of dependence on raw material of the long-shape and flat-shape
products separately, it is found out as follows:

® Long-shape steel products : There are several conclusions reflecting a
change in the dependence on the raw material in such a way that will make it less
affected by the tluctuations of steel prices in the world market. The fulure raw
material demand will not expand as rapidly as the present demand and tends to be
saturated, or grow at a decelerating rate during 1997-2005. [n concern with the ability
to respond to the demand, the i{ocal production of the long-shape products will
increasingly improve since the volume of scrap used in the country has expanded.
Moreover, as the production ot long-shape products starting from iron ore numing to
the production of billet which is a semi-finished product will emerge in the near future
for {ocal distribution and import substitution, the dependence on the imported billet
from the countries with price fluctuations will be reduced to some extent. This s
because the prices of steel products will be increasingh} fluctuated In each respecuve
production process. [or iron ore and scrap, their prices will fluctuate at a low rate of
2.14 and 16 .94 whereas billet price will fluctuate at 17.23.

® Flat-shape steel products : From the local demand projection, the fiat-
shape products will become more important in the next 10 years whereas the local

production structure still ends at the importation of slab to be used as primary raw
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material. The price fluctuation of the flat-shape products is higher than that of the
long-shape products and goes higher in each process from the intermediate to the
tinished processes. The price fluctuations calculated during 1992-1996 for slab, plate,
hot rolled coil, cold roiled cail and galvanized coil stand at 295, 79.3, 639, 683 and
89 3 respectively. The high price fluctuation of the flat-shape products coupled with
the growing importance of the products and the unclear policy on investment in slab
production in the country indicates that the local producers will stil have to bear the
production cost burden if the local production still continues to end at the import ol
slab to be used as primary raw material.

Since Thailand’s production structure of semi-finished products stll involves
the utiization ot steel scrap as major raw material whereas there has been
tncreasingly limited supply of steel scrap in the world market and there is going to be
the pnimary steel production in Thailand in the near future, the utilization of alternative
raw materials should be possible. In case of Thailand, the project about to materialize
Is the manufacture of pig iron with capacity of 3.4 million tons per year. The product
will be partially distributed to other producers. Therefore, the idea of using pig iron as
raw material substitute is now the most possible alternative. However, in the use of
primary raw material substitutes, each type of melting furnaces requires different
mixture of raw materials. In this study, various assumptions are set out tor the
torecast of domestic steel scrap available in the next 10 years to see the supply of
steel scrap tor local demand under three alternatives as follows:

Alternative @ is to use the mixture proportion of steel scrap and other
primary raw matertal according to the actual production at present for the long-shape
steel products, i.e. the mixture of steel scrap and pig iron in the melting turnace in a
proportion of 90 : 10. Under this alternative, 1t is found that the total demand for
steel scrap in the next 10 years will be 4.5 million tons whereas local steel scrap will
increase to 3.5 million tons in 2005, thus necessitating imports of steel scrap In an
amount of 1 million tons in 2005.

Alternative @ is anticipated to likely occur in the present melting furnace
condition, i.e. the mixture of steel scrap and pig iron in the maximum proportion ol 80
- 20. In this alternative, it is found that in 2005, local steel scrap volume in the
industrial sector will rise to 3.5 million tons while demand will account for 4.1 miliion
tons. Thereiore, there will be excess demand to be fulfiled by imports in the amount
of 0.6 million tons.

Alternative ® is to use the mixture of raw materials based on the criteria
from the study of the Industrial Finance Corporation of Thailand indicating that the
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appropnate mixture ol steel scrap and sponge iron which will generate the maxumum
output 1s in the proportion ot 50 : 560. From this basis, the demand for steel scrap in
2005 will be 729 million tons and the supply in the steel ndustiy will account lor 35
million tons  This will lead to significant changes in the raw material dependence
structure; 2003 will be the tirst year when domestic steel scrap can adequately supply
the local demand and there will be an excess supply Iin the amount of almost 02
million tons wihile imports of steel scrap will start 1o decrease in 1998 and the
dependence on imported scrap will end in 2003.

However, Alternatives 2 and 3 will only be possible subject to the modification

ot the production technology to have the melting furnace switable for such nmuxtures
In addition, Alternative 3 does not take into consideration the steel scrap qualty
particularly the good quality scrap which i1s expected to continue to be imported
Despite the sutficient local steel scrap supply, the amount of good-quality secrap
accounts for merely around 20% of total steel scrap volume.
The diminishing dependence on imported steel scrap in all alternatives will result in
dependence on pig iron, a raw material to be produced locally in the near [ulure,
around the year 2000. Commercial distribution ol pig iron will be in a range ol 08-09
nullion tons which will sufficiently respond to the demand in Alternative 1 Only one
pig won production project is now able to respond to the rising demand unul 2005
Nonetheless, according to Alternatives 2 and 3, the dependence on wnported g non
will continue. Moreover, to consider the suitablility of substituting pig won for steel
scrap, the prices of both raw materials should be taken into account to see which one
bears the lowest total production cost.

Apart from the problem of production cost caused by the production  cosl
control, Thai stee! producers currently encounter problems and obstacles which have
hindered the developiment of Thai ron and steel industry to timely meet the existing
demand. Factors relating to the industrial development can be summarnized as
loHows

© Shortage  of manutactu(lmg factors  in teims  of  quantity  and
quahty ~ The manulactuning factors include raw materals such as iron ore and steel
scrap of which the domestic supply fails (! adequately. respond to 1the demand, and
others such as natural gas, electnicity and transportation system wihich are st
insuthicient  Prices of these tactors are sull high. The important thing having elfect
upon the industnal development in the long run is labor guality and techinological

capahnhty of Thai people which are stll infenor with a lack of pracucal application



Therefore, production development of the industry is carned on with difficulty and the
production cost of Thai steel products of all levels is rather high.

O Marketing problems : The fact that consumers usually prefer low-priced
products 1o quality products has induced Thai producers to ignore the developmeit of
their product quality. In addition, the market making does not focus on export markel,
thus limiting the producers’ market size and not creating the compstition and quality
development. This has become another crucial factor that impedes the development
of Thai steel industry into a tully-integrated production.

© The Government’s policies : Various measures taken in the past brought
about both advanlages and disadvantages depending on the situation. Despite the
involvement of. several government agencies, there is suill a problem facing the
industry, i.e. the lack of compatibility between these agencies in pianning ot long-term
development of the steel industry and the controversial tax structure as in the case of
cold rolled structural steel and hot rolled steel.

@ International trade policies : According to the agreement of Asean Free
Trade Area (AFTA), steel product is categorized in the Normal Track under which the
import taritf must be reduced to only 5% within 2003. Thailand’s iron and steel
products which need an adjustment to compete with other Asean countries,
particularly Malaysia and Indonesia {(whose industrial development is more advanced
than Thailand's with the manufacture of primary raw materials for steel products) are
tinished steel products. The present tax of Thailand is in the range of 10-20% and up
to 27% for some types of products.

However, according to the study, the major production problem of Thai iron
and steel manufacturers which even tends to be more severe in the future is raw
matenal. During the past, prices of raw materials recorded high fluctuations. Despile
the rising prices of imported raw materials at that time, prices of finished products
using such raw materials went down, leading to a decrease in the difference and
losses at times. Nonetheless, when'[ the demand has considerably increased, the
question 1s that Thailand should depend on imports 9[ raw maltenals and fimshed
products for use in major related industries or should start to make investment in the
production of primary raw materials in order to solve problems in cost and diversity
of products. With the high increase of demand, the following concepts are taken into
consideration:

© Change of Thailand's industrial structure : The industrial structure has
shifted to incustries with sophisticated technology and high product quality standard
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such as automobile, machinery, agncultural machinery and electiical appltances  These
products requite a large amount of high-quahty steel as raw matenal  Due to the
tendency ot Thalland to become a new car production base in Asia, the consistently
growing exports ot electrical appliances, the expanston ol manufacturning industries
which will raise stee!l utilization 1n repair of machinery and agricultural machinery and
the rise of loreign mvesument in machinery production are likely 1o bring about a 1apid
growth of steel demand

O Future demand for high-guality iron and steel This resulls from the
expansion ol automobile, electrical applances, machinery and agncultural maclunery
industnes. However, Thalland’s present production involves mmports of semi-fimished
products of medium to low quality for roliing, the fimished product 1s of merely
medium to low quality accordingly. Meanwhile, there has been difhicutty in mpoits of
semi-finished products of high quality since most of the production is mainly to seive
the continuous production of the producers. Theretore, if Thailand sull mamtans the
extsting production structure by relying on imported raw materials, the dependence on
imports of finished products 1o he used in continuous industries requiring high-quality
products will continue and even tends to highly increase in the luture.

© Future shortage of raw materials in the world market © At present, Thalland
's manufacture of semi-finished products uses steel scrap as major raw malerial
Domestic steel scrap is unable to fully meet the local demand, thus necessiating
partial imports  In 1995, the imports accounted {for up to 1.72 miliion tons wilh the
growth rate ot 20% per year. Future demand for steel scrap will remain lugh  The
shortage ot local steel scrap will be intensified whereas the world scrap supply market
will be in decline The shortage of steel scrap is thus hkely to become a crucial
problem for local producers in the tuture.

© Fluctuation of raw material prices : The comparison belween the price
fluctuation of wron ore, which 1s raw matenal for the primary raw matenal production,
and that of steel scrap, which is raw material for semi-fiished products  indicates
that the fluctuaton of ron ore price isiow at only 2 1 while that ot steel scrap 1s up
to 169 Thus, the investment In priméry steel production should be a solution 10 the
probtemy of production cost control and lead to better selling  pnce and profn
determunation '

O Compentiveness in terms of raw matenal and lahor in the production of
primary raw material  Thaiand’s labor cost is currently lower than that of other major
producers such as Japan and the US. Meanwhile, alihough Thailand has to RO

iton ore tor smelung, it 1s tound from consideration of ravw miatenal manutactunng



structure of countries worldwide that those countries also have to import good-quality
iron ore from only a few rare sources, i.e. Australia, Vietnam, Venezuela and Brazil.
Therefore, imports ot iron ore create neither advantages nor disadvantages in term of
production cost to other countries.

From these reasons, it can be concluded that there is a possibility ol Thailand
‘s investment n the production of pnmary raw matenal. However, the investment
should be fturther expanded to include the production of semi-fimshed products and
finished products. At present, there is one producer deciding to make investment in
pig won project, 1.e Thai Special Steel Industry Co_, Ltd. with production capacity ol 3.4
million tons. With the company’s production, the products left for distnbution in the
market will account for approximately 0.5 milhon tons while demand in 1995 was
merely 0.28 million tons. Therefore, for any new prospective investors, the investment
in fully-integrated production of semi-finished products and downstream finished
products should be most appropriate and will also reduce nsks in the market making
of the project. Nonetheless, to invest in the production of downstream flinished
products, the investors must first study the market condition ot such product to avoud
the problem of market making for products with excess supply. It such problem
arises, there will be a consequential effect on the production of semi-finished products
and primary raw materials. Besides the market aspect, other important issues to be
considered for the appropriateness of additional investment include:

© Location : The investors should consider whether all their product plants
can be placed in the same area. If steel plants of each production process are located
in the same area, the benefits from the investment will be optimized with a decrease
n production cost arising from continuous production and also in cost of raw malenal
transportation from one planl 10 another as well as saving in investiment i pubiic
uwtilities system and large infrastructure system in the same area, particularly the deep
seaport which must be avalable tor the transport of imported raw matenals and
finished products for distnbution both lé?cally and overseas.

® Elificiency in technology and machinery utilization : In general, machinery
and technology can be easily procureél once the inves;or has money. Nevertheless,
the unportant factor to etticient mac_hinery utilization is the labor readiness in the
production. With the unskilled labor, the cost reduction by the use ol high technology
will not be tully effective, especially for the production of high carbon or (lat-shape
products which require more expertise of machinery utilization and modihication than
low carbon or long-shape products.



© Availability of low cost energy sources and long-run reserves, particularly
natural gas : The pnmary steel product manufactured is sponge iron which 1s superior
to pig tron in terms of cleaner steel content and better quality. However, it s
currently impossible to acquire low-priced natural gas. Therefore, in the development
of a sponge iron project, the investor should select other cheaper energy sources such
as synthetic gas, the feasibility study of which s being conducted by United iron &
Steel Co., Ltd.

@ Development of public utilities : Electricity, pipe water, land and marne
transportation systems must be appropnately provided. Particulaily, there must be a
deep seaport to accommodate large vessels of at least 100,000 tons for pig iron and
60,000-80,000 tons for sponge iron. In the production of primary steel raw materials,
the deep seaport is regarded most instrumental to the development. [l a deep
seaport cannot be developed and established in a suitable area where plants of
continuous products will also be located, the development of pnmary steel industry
will hecome less viable.

© The appropriateness of the Government’s policies on the development of
iron and steel industry : {n the past, most of the Government’s policies were only to
deal with short-term problems. In addition, some policies were aimed merely at
solving the problems of iron and steel industry, regardless of the effecls on the
country’s economic and industrial system as a whole, such as the policy on high
import taritf on finished products. As for the long-term planning, it was still limited
and lacked continuity and coordination of agencies concerned. As a result, the policies
and measures of each agency sometimes were incompatible with each other lor the
short-term problem solution and the long-term planning.  The long-term industrial
development plan in the past, therefore, rather took time to materialize.

The development of iron and steel industry to become tully-integrated will be
able to solve problems and obstacles of Thai manufacturers in term of raw material
shortage which is likely to occur in the. future and upgrade the industrial development
10 another step. However, it is ‘tound upon detailed consideration that the
development of fully-integrated steel.‘industry is not the only way to enable this
industry Lo progress with stability in .;the long run. As in the case study ol South
Korea, it is found that the efficient industrial development needs other crucial
supportive factors such as concrete and continued promotion of the public sector,
establishment of a strong research and development systém ot both the public and
private sectors and marketing development in terms of diversification ot products as

well as the pro-active policies 10 build up a market base both locally and overseas.
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Therefore, when Thalland has targeted lo develop the won and steel industry,
the supportive factors need to be promoted and the obstacles 1o be resolved through
the cooperation of the public and private sectors, in such areas as the procurement of
both iron ore and energy, the encouragement of Thal private sector to invest n the
exploration of natural resources both at home and overseas, the development of
mfrastructure systems such as transportation and communication system, electricity
system, and pipe water system, all of which must be available n terms ot both
quantity and quality, the provision of site areas which requires the Governmeni’s
dehinite palicies on areas with investment potential so as to encourage the location ol
steel produceis i the same area, and the revision of policies on tax measures and
non tax measures such as the enforcement ol product standard The final and most
nmportant tactor for long-teim development of Thailand's iron and steel industry i1s the
skill development as well as the metallurgical science and technology development.
In this concern, the quality of educational programs, management patterns, duties and
roles of agencies concerned with metaliurgical development such as MIDI and
educational mstitutions must also be improved. Moreover, the private sector must
take part.in the upgrade ot labor quality with financial suppoits from the public sector

both directly and indirectly
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