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I. CURRENT STATE OF THE METAL AND METAL PRODUCT INDUSTRIES 

Definition 

The metal and metal product industries in this 

paper ref er to the following sectors in the I-0 classification: 

I-0 code 105 iron and steel 

I-0 code 106 secondary steel products 

I-0 code 107 nonferrous metals 

I-0 code 108 cutlery and hand tools 

I-0 code 109 metal furniture and fixtures 

I-0 code 110 structural steel products 

I-0 code 111 other fabricated metal products 

~ndustrial Linkages 

The metal and metal product industries may be 

regarded as the substructure of a broader group of industries in 

which machinery and transport equipment form the superstructure. 

A simplified version of the relationship among the subsectors of 

the metal, metal product and machinery sector is displayed in 

figure I. This diagram is extracted from the 58-sector I-0 table 

of Thailand and highlights the direct linkages among the 

subsectors by showing only those linkages of significant valu~s 

(having the input coeffi=ients greater than . 02). The 

relationship is essentially oneway flowing from iron and steel, 

and nonferrous metals to fabricated metal products, industrial 
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Figure 1 DIRECT LINKAG!SAHONG SECTORS IN THE METAL, 

METAL PRODUCT AND MACHINERY INDUSTRIES 
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machinery, and electrical machinery and then to motor vehicles 

and other transport equipment. 

The importance of the metal and metal product 

subsector in th~ national economy can be seen as the major feeder 

of key inputs for the rest of the broader sector whose products 

consist essentially of tools, machinery and equipment to be used 

in every production process. The metal, metal product and 

machinery sector is specially important to construction, 

transportation and communication, public utilities and 

manufacturing in general. Its uses in mechanization of the 

agricultural sector is also a crucial determinant of the 

development of the economy. The extensive rules of the metal, 

metal product and machinery sector are reflected in its 

extraordinarily high forward linkage which also tends to escalate 

with the degree of industrialization. According to the 16-sector 

I-0 table of Thailand, the forward ljnkage index cf this sector 

in 1975 was 1.74 which was second only to the chemicals, 

and petroleum product sector. 

rubber 

When the imported components are taken out of the 

input-output relationship, the forward linkage of the metal, 

ruetal product and machinery sector falls drastically from ~.53 tn 

2.12, resulting in the decrease of the index from 1.74 to 1.27. 

These figures reveal a serious weakness of this sector in its 

capability to satisfy domestic demand. What this means is that 

instead of 3.53 units of output to be generated out of this 

sector for the production of one unit of the final demand for 

' 
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each of the 16 sectors, only 2.12 units are actually produced 

domestically. The potentially strong linkages witb.n this sector 

and with the other sectors are much weakend by leakages to 

imports. As shown in the last column of table 1.1 the import 

defined as the difference between the row sum of the 
d-1 

leakage, 
-1 

(I-A) and the (I-A) matrices, of the metal, metal product 

and machinery sector is the highest among all 16 sectors of the 

I-0 table. 

Production and Trade 

Production of metals and metal products in 1982 

amounted to 33,415 million baht. In terms of value added it 

contributed to about 0.6 per cent of the country's GDP or 4,855 

million baht in absolute terms. Export from these industries in 

1982 was 10,146 ~illion baht, representing 6.4 per cent of the 

total export earnings. Tin alone accounted for 7,773 million 

baht or 76.R per cent of the total export receipts of this 

category. Import of metals and metal products in 1982 amounted 

to 21,022 million baht, resulting in the trade deficit of 10,876 

million baht in this product category which accounted for 29.5 

per cent of the country's total trade deficit. The greatest 

contributor to this deficit is secondary steel products whose 

deficit was 11,092 million baht exceeding the total deficit of 

this product group. The sectors that managed to have trade 

surplus were nonfer·ous metals, metal furniture and fixtures, and 

st&uctural metal products. The values of production and trade by 

sectors in 1982 are shown in table 1.2. 
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Table 1.1: FORWARD LINKAGES AND IMPORT LEAKAGE OF 16 I-0 SECTORS 

Forward linkage 

Sector (I-A)-1 (I-Ad)-1 Import leakage 

1. agriculture 3.00 2.70 0.30 

2. mining & quarr1ing 2.63 1.31 1.32 

3. food, beverage & tobacco 1.86 1.76 0.10 

4. textile & textile products 2.28 2.01 0.27 

5. wood & wood products 1.27 1.24 0.03 

6. paper & paper products 1.68 1.30 0.38 

1. chemicals, rubber & petroleum 3.77 2.59 1.18 

8. nonmetalic mineral products 1.24 1.19 0.06 

9. metal, ~etal product & machinery 3.53 2.12 1.41 

10. other manufacturing 1.19 1.13 0.06 

11. public utility 1.45 1.38 0.07 

12. construction 1.20 1.16 c.o4 

13. trade 2.59 2.33 0.26 

14. transportation & communication 1.64 1.54 u.10 

15. services 1.98 1. 82 0.16 

16. unclassified 1.22 1.14 0.08 

Source: Input-Output Table o! Thailand, 1975, for Analytical Uses, 
NF.SDB. 

' 
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Table 1.2: PRODUCTION AND TRADE PATTERN (1982) 

sector Values in millions of baht 

• Production. Export Import 

105 Iron & Steel 

} 
10,206.807 182.998 1,964.962 

106 Secondary Steel Products 567.109 11,658.946 

107 Nonferrous metal 14t189.073 7,994.663 • 
4,106.645 

108 Cutlery and hand tools 3,571.044 194.704 937.182 

109 Metal furniture and fixtures 1,474.4oo 372.582 35.218 

110 Structural metal products 1,843.253 216.673 84.538 

' 111 Other fabricated metal products 2' 130. 709 667.238 2,234.804 

Total 33,415.286 10, 145.96, 21,022.265 

Sourcee: NESDB, 

Customs Dept. 
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As a rough indicator of the production capability 

of the industries relative to domestic demand, the self

sufficiency ratios by sectors of the metal and metal product 

industries are shown in the first column of tabie 1.3. The 

self-sufficiency ratio of the whole group of industries in 1982 

was .754 indicating that comestic production fell short of 

domestic consumption by approximately one fourth. The sectors 

that exert greatest influ~ace on the over - sufficiency ratio 

were iron and steel, secondary steel products, and nonferrous 

metals since they are the three largest sectors and their self

sufficiency ratios were the most extremes. 

The high self-sufficiency ratio of the nonferrous 

metal sector is due primarily to tin smelting. Be~ause of the 

abundance of tin ore deposits in the country, much in excess of 

domestic need, more than 95 per cent of tin is exported, while 

most of other nonferrous m~t3ls have to be imported. The self-

sufficiency ratio exceeding luC per cent thvs does not mean that 

the country is actually self-sufficient import dependence is 

better indicated by the import-consumption ratios which are shown 

in the second column of table 1.3 where it can be seen that 

nearly half of the country's demand for metals and metal 

products had to be satisfied by import. The reliance on import is 

relatively insignificant in metal furniture and fixtures, and 

structural metal products, but very crucial i11 iron and steel, 

secondary ~teel products and other fabricated metal products. 

' 
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Table 1.3: SELF SUFFICIENCY, IMPORT DEPENDENCE, AND 

EXPORT-PRODUCTION RATIO (1982) 

·(Percentage) 

Production/ Import/ Export/ 
Sector Conau11ption Consumption Production 

105 and 106 44.2 59.0 7.3 

107 137.1 39.7 56.0 

108 82.8 21.7 5.5 

109 129.7 3.1 25.3 

110 107.7 4.9 11.8 

111 57.6 6o.4 31.3 

Total 75.4 47.5 30.4 

' 
Sources: NESDB, 

Customs Dept • 

• 
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The import-consumption ratio reflects only one 

side of the dependence on import of the industries, that is, the 

dependence on the product side. Another side of the dependence 

on foreign supply is the dependence on imported inputs. This may 

be measured in terms of the import contents of the products. 

According to the 58-sector I-0 table, the direct plus indirect 

import contents of the metal and metal product industries are as 

follows: 

I-0 code 35 

I-0 code 36 

I-0 code 37 

iron and steel 

nonferrous metals 

fabricated metal 

products 

40.4 per cent 

14.6 per cent 

35.0 per cent 

These ar~ significantly higher than the average 

import content of the whole economy of 11.3 per cent. High import 

contents of the metal and metal product industries are 

attributable to the lack of domestic supply of original steel and 

many other basic metals, and the inability to produce various 

1 ;~nds of secondary and fabricated metal products and various 

chemicals and chemical products. 

Production Processes 

Production of iron and steel products involves 

several interconnecting processes as illustrated in figure 2. 

The major primary process involves the use of blast furnace to 

produce pig iron from basic raw material consisting mainly of 

iron ore, limestone and coke or coal. The ~econdary stage may be 
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Figure 2-:FLOW DIAGRAM OF IRON AND STEEL PRODUCTS 
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divided into 3 majcr branches. In the first branch , pig iron 

and/or sheet scrap are transformed into steel ingot by electric 

arc furnace or other kinds of furnaces such as basic oxygen 

furnace. Th~ ctee! in~ot may be rolled into basic shapes as 

bloom, billet, or slab and further into various final shapes such 

as bar, rod, wire, sheet, pl~te, and other geometric sections. 

The second branch involves using the induction furnace to produce 

cast and alloy steel and the third branch uses the cupola to 

pro~uce cast iron. Products of cast steel/iron are such as 

general machine parts, crank shafts, pi?e fittings and rollers. 

Each product requires certain physical properties such as 

hardness, ductility and strengths, which in turn are determined 

by the chemical composition and micro structure of the processed 

materials. 

Products of the secondary stage generally gc 

further into various downstream industries especially fabricated 

metal products, machinery, transport equipment and construction. 

In fabricated metal products, a number of processes are added to 

transform the basic shapes of products from the primary and the 

secondary stages into the required configurations. These consist 

of casting, forging, metal forming, heat treatment, oachining, 

welding, pressing and electroplating. Nonferrous metal products 

generally involve similar or related production processes such as 

smelting, refining alloying, casting, rolling and extrusion. 
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Market Structure 

General 

As of 1983, the:-e were 5,852 firms registereo -nth 

the Department of Industrial Works as producers of metals ~nd 

.metal prodticts. Out of this total, 4,200 firms were located in 

Bangkok, representing more tha:i 70 per cent the firms in t',r !-·" 

industries. The rest are c!is t ri bnt ed over the country as foll uJc:i. 

962 firms in the other provinces of the central region, 196 :~-c~ 

in the North, 200 firms in the South, and 294 firms in the 

Northeast and the East. The concentration of the industries in 

Bangkok is attributable to several reasons. First, · Bangkok is 

the supplying center of most basic raw materials particularly the 

imported steels and other fuetals. Secondly, it is the largest 

market for the products as well as the main channel for 

nationwide di3tribution and for the export market. Thirdly, the 

specially strong linkages of the industries create strong 

incentives for the producers of the related products to gravitate 

into the same area. 

Official statistics generally classify firms by 

types of their products while firms which registered in different 

product categories may actually do the same type of business as 

they can easily shift from one product line to another trat 

involves the same process technology and requires no or minimal 

l.! This section is mainly based on the work of Dr.F.A.M. 
Vlcmmings, Report on the Iron and Steel Industry, prepared 
for the Thai Government, TJ-NIDO, Vienna, December 1984, 
Chapter IV. 
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reorganization of the production facilities. Classification of 

producers bv product types thus may not accurately reflect the 

actual situation. On the ot~er hend, official data on firms 

classified by typ~s of process ate ~ot available. 

The types of firms that are most commonly found are 

those specizlize in machining, electroplating, press work, and 

metal fabr;c&tion. According to E leading expert in this field, 

the number of small firm~ specializing in each of these processes 

is in the order of a few thousands. These firms generally emplcy 

less than ~C workers. Comp~tition among the producers in each of 

these processes can be expected to be at a high degree especially 

those located in the high density area of Bangkok and its 

surrounding provirces. 

The Steel Mills 

With a total capacity of about 700,000 tons in 

1983, steel making companies produced only 340,000 tons, a 

capacity utilization of less than 50 per cent. The main reason 

for this unsatisfying performances has been the recession in the 

building industry since 1979. Although a recovery started in the 

middle of 1983, causing the imports of bars and sections to go up 

by 65 per cent, production of bars and sections by the steelworks 

did not increase at all. The strong competition of the re-rollers 

was quoted as the main reason for the bad performance. Production 

of this category is unknown, but based on the import of scrap the 

estimated production probably has increased by 37 per cent. 



Table I.Li Nl:~ff.EP. M:D CAPACITY OF STEEL MILLS 

No. and Melting Rolling Casting 
eize of EAF Capacity Capacity 

(t/yr) (t/yr) 

Siam Iron & Steel Co Ltd 2 x 30 t 240,000 ±200,000 2-3etrande CC. 

G.S. Steel Co 3 x 20 t 158,000 ±150,000 ingot casting 

The Bangkok Iron and 2 x 20 t 
Steel Co Ltd 1 x 15 t 130,000 l-3strands 

Bangkok Steel Industry Co 2 x 20 t 111,000 l-2strands 

. 
Thai-India 1 x 10 t 45,000 11 

1 x 6 t 

Thai-Pattana Casting 2 x 5 t 
Steel Co l x 20 t ±60,000 y 

Thai Special Steel Co ? 2,000 

Thriumph Steel 1 x 20 t 50,000 Ji 
Bangna Machine Works l x 20 t 50,000 Al 
11 at the time of study, the steel shop vaa closed. They were 

installing a computor controlled section mill for channels up 
to 150 x 75 x 9 mm and angels up to 100 x 10 mra with a capacity 
of 120 t/d._ The old mill will be rebuild and used for the 
production of wire rode. 

gj A 20t second he.nd EAF has been bought recently. 

Ji Also reported to have bought a second hand E.AF. As a forrner 
re-roller they h~ve been cc.ncentra ted . on angles. They will 
no~ start the production of angles Rnd small sections from 
own billets (informAtion BOI). 

A/ A third company reported to have bought a second hand EAF. 

Source ~iniscry of Industry. 

r,c. 
cc. 
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Low capacity utilization rate is the main reason 

fer the weak position of the steel producers. To increase the 

utilization rate by exporting the excess p~oduction is not 

possible since the production cost of Thai steel is not 

internationally competitive. In the comparison made in the ~a~tur 
Ll 

report on the cost price of the raw materials in the ASEAN 

countries, it came out that Thailand is one of the most expensive 

countries as regards local scrap (54 per cent more than in the 

cheapest country), lahour costs, energy costs (except for fuel 

oil) and electrcdes, and by far the most expensive as regards 

ferroalloys. As the special rate of 20% on ferroalloys has n0t 

been extended after October 5th, 1983, this disadvantage may have 

disappeared. 

Based on those cost price items, Dastur has 

calculated a minimum economic size of a billet plant of more than 

150,000 tons. Among the large steel mills, only Sisco and G.S. 

steel exceed this mark, while Bangkok Iron and Steel and Bangkok 

Steel Industry remain just below the mark. However, Sisco has a 

significant disadvantage in its location, which raises its 

transport costs of scraps and its f~nal products, by more than 

100 baht a ton. G.S. Steel has the disadvantage of using the 

ingot casting method instead cf the continuous casting. ~herefore 

it can be said that each of the four compani 0 s mentioned has 

nearly equal chances to become internationally competitive. The 

viability of the other companies as viewed from their scales and 

techniques of production is considered quite unlikely. 

f1.. M. N. Dastur Co., Ltd., Study on Minimum Economic Size Plants 
fur Steel Processes in ASFAN countries, Calculta, 1980. 
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The Re-rollers 

It has been impossible to arrange one or more 

visits to those industries. Therefore the analysis has to be 

based entirely on second hand information. 

The re-rolling industry consists of a small number 

of we~l-equiped companies with a sizable capacity and a very 

large numJer of small companies. (From s0me available studies the 

following list could be taken of companies with their respective 

capacities, Table 1.5). Some of those companies may no longer 

exists, but it seems appropriate to list them here, to give an 

impression of the type and dimension of those companies. 

Based on the imported quantity of scrap their 

annual production is estimated at over 300,000 tons, mainly of 

round bars, a year. In 1983 production might even have surpasfaed 

400,000 tons. The primary material for the re-roller is mainly 

imported cobble plates, used rails, ship plate from shi~ breaking 

yards. The plates are cut into small billets, that are reheated 

and further rolled into bars. Most of the re-rollers are limited 

in the thickness of their input to about 40 - 60 mm. Only very 

few of them can use billets up to 100 mm square. 

In spite of the fact that there is a large over 

capacity for billets in the existing steelworks, there seems to 

be a tendency to embark upon own prcduction of steel instead of 

buying billat from other ~ompanies. Three of t~e aforementioned 

companies have bought second hand EAF. Direct sales of billets is 

very limited at Sisco. Only Thai-India reported direct sales of 
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Table 1.5 NUMBER AND CAPACITY OF RE-ROLLERS 

No.of Capacity Dimension 
lines t/yr 

Siam Steel Industry 3 60,000 t 5.5 - 50 mm 

Sahaviriya Steel Works Co Ltd 4 40,000 t 6 - 25 mm 

50,000 t 6 - 15 mm 

Sahabhand Lek Thai 40,000 t 6 - 12 mm 

Union Metal Co Ltd 3 30,000 t 6 - 33 mm 

Meyer (Thailand) Co Ltd 1 12,000 t 6 - 15 mm 

Bangna Machine Works Co l 18,000 t 6 - 12 mm 
, ---

Chonvi~iya Steel Co Ltd 1 18,000 t 6 - 9 mm 

Source Ministry of Industry. 

' 
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about 8,000 tons. Although some of the re-rollers also produce 

small section, most of the re-rolle~s prc~uce only round bars 

ranges in size~ from 6 - 15 mm. There is a strong price 

competition with the integrated stPelworks. 

It is reporte<l thPt the smaller re-rol~ers cannot 

maintain adequate tolerances. The existing standa~ds and also the 

proposed standard give them too much o~portunity to sell 

undersized products. The quality of the caw material raises 

serious problems. A shipplate of a given size and thickness 

usually have known properties. A lot of scrap however is used of 

which t~ properties are not known. Nonhomogenity of the input 

material causes defect3 in the final product that are very 

difficult to trace. Pervasive uses of substandard steels by the 

construction industry is the main obstacle to improve the quality 

standard. 

Tinplate Industry 

There is one tinplate producer in Thailand, 

currently using two ETL (electrolytic tinning lines). The first 

one with ~ capacity of 60,000 tons was started in 1973, as a 

replacement for a hot dip line which started as early as 1960. 

In 1982 a second line with a capacity of 90,000 tons has started 

production. TLe second line is also adapted to produce TFS (Tin 

free steel). Recently the chairman of the company confirmed in a 

press release the commitment to go ahead with a third line. 

Tinplate production in 1983 was 80,000 tons, a utilization of 
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capacity of 53 per cent. This year it is expected to grow to 

100,000 tons or 69 per cent. In spite of an import duty of 15 per 

cent or 1.5 baht/kg., there is still a significant amount of 

import of 60,000 tons in 1983, of which 35,000 tons from Japan, 

pre~umably of special quality according to the price in the 

import statistics. The remainder is made up mainly of second 

choice material. The industry is trying to persuade the 

government to restrict those imports to improve the quality and 

the image of canned food. 

The dependence on 100 per cent imported material 

makes it very difficult for the Thai tinplate industry to enter 

the international market. Compared with the Japanese tinplate 

industi·y there is a principal disadvantage in additional 

transport and handling costs. 

The Galvanizing Industry 

There are three traditional galvanizers in 

Thailand. The three are all started up as a Japanese-Thai joint 

venture. They produce hot-dip corrugated or plain galvanized 

sheets in a thickness up to 0.2 mm. The )nput materials are 

imported, by ship to Bangkok and then in lighters to the plants 

therefore incur additional handling and transport costs. The 

process is r.ot continuous : the coils are cut first in sheets. 

Because of the hot-dip galvanizing, corrugating possibilites are 

limited : to sharp a bend will damage the zinc coating. 

' 
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The production is very seasonal, 80 per cent of the 

production goes to farmers out of Bangkok as building material. 

During the period of the harvest, they cannot do construction 

work. The demand is sharply fluctuating from year to year 

depending on the income level o~ farmers. Production of 

145,000 tons in 1981 or 71 per cent of capacity is rather high 

for a seasonal product. To protect the market there is the same 

import duty on imports as for tinplate, 15 per cent or 1.5 

baht/kg. On the imported coils the import duty is only 0.2 

baht/kg. and for the commonly used thickness of 0.2 mm. even 0.1 

baht/kg. Because of this very small thickness they use, which can 

be produced only by very few producers, they have to pay a rather 

high price for the imported coils. Main competitors are the 

suppliers of the raw material. Because of this, and because of 

their extra handling and transport costs, no export is possible. 

The new line of Bangkok Steel Industry Co. will be 

a continuous electrolytic galvanizing line with a resonably high 

speed. It will produce galvanized sheets in a much greater range 

of thickness, with much better surface quality. The greater 

variation in thickness gives the company also a greater choice of 

potential suppliers. The highly efficient and modern installation 

will give the company even the potential to be competitive in the 

international market. 

For the existing hot-dip galvanizers, and to a 

lesser extent this applies too to the tinplate industry, the 

economic meaning for Thailand is doubtful. The imported input 
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Table 1.6 PRODUCERS OF GALVANIZED SHEETS 

No.of Capacity 

lines t/yr 

Sangkasi Thai 7 lines, cap. 84,000 t/yr + .... color lines .:. 

Thailand Iron Works 5 lines,cap. 60,000 t/yr 

Far East Iron Works 5 lines,cap. 60,000 t/yr 

and 1 new one still under construction. 
r 

Bangkok Steel Industry Co Ltd 

1 line, ,cap. 60,000 t/yr (EGL) 

Source Ministry of Industry. 
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material makes up 80-90 per cent of the total cost. As far a~ 

there is an additional import charge on the competing imports the 

contribution to the Thai economy even might be negative, as has 

been pointed out i~ a paper prepared by IFCT & IDE., "Comparative 

advantage of iron and steel industry in Thailand". 

Tube and Pipe Making 

There are in Thailand more than 10 producers of 

tubes and pipes with a total estimated capacity of over 300,GOO 

tons. Production mainly consists of water pipe and furniture pipe 

in the range of 4" and 8" diameter. Sathask Driam produces 

spiral welded pipes in a diameter up to 60". For those big pipes, 

the company is seriously handicaped by a maximum coil weight of 9 

tons, a limit given by the rail transport as well as by the own 

handling facilities. Some of the producers have the possibility 

to produce mechqnical pipe, structural pipe and conduit pipe. 

Production peaked in 1980 at 214,000 tons, 

approximately 75 per cent of capacity, since then the market has 

been depressed. In spite of an import duty of 30 per cent or 1.0 

baht/kg, the production of ordinary water pipe has not been very 

profitable. In the more special products, big spiral welded 

pipes, mechanical pipe, structural pipe and conduit pipe, the 

market has shown less competition. However, domestic demand is 

quite limited. The high production of 1980 was partly contributed 

by large amount of export, 80,000tons The international market for 

tubes has been deteriorated, mainly as a consequence of the 

collapse of the American oil country goods market. However, the 

' 
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Table 1- 7 ~LUN PRODUCERS OF TUBES A.1'\D PIPES 

Inatalla ti on Capac! ty 
t/yr 

Thai Steel Pipe Industry Co Ltd 3 ERW - lines 60,000 t 

Thai-Asia Pipe Co Ltd 2 ERW - line~ 48,000 t 

Sathask Driam (Thailand) Co Ltd 2 spiral lines 15,000 t 

Thaveesin, Engineering or Ship 
building 2G,OOO t 

High Pressure Steel Pipe Industry 
Co Ltd l ERW - line 36,000 t 

Thai Union Steel Co Ltd 3 ERW - lines 42,000 t 

Saha Thai Steel Pipe Co Ltd 2 ERW - lines 36,000 t 

Source ~inistrr of Industrv, 
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export of Thailand has fallen more than the world trade in total, 

indicating an erosion of the export competitiveness. In the 

course of 1983 there has been a turn for the better, notably in 

the fourth quarter. A sharp acceleration took place in the second 

quarter of 1984. However, there may be a relation with the 

voluntary export restriction of the Japanese mother company to 

the USA in the same peri~d. Up till now it is not clear if the 

export of Thai pipes to the USA will escape the protectionistic 

mood of the American government. The strong ties of the Thai 

exporter with Japanese companies will certainly weaken the Thai 

case. 

Export of tubes, 

1982 Ql 

10 

Q2 

10 

x 1, 000 mt. 

03 

13 

Q4 

17 

1984 Ql 

9 

02 

18 

Ll 

The development up till now certainly shows that 

the Thai tube making industry has exp~rt possibilities. Together 

with a further upgrading of their products, this will give this 

industry the possibility to make better use of the capacity and 

as such a better porfitability. Weak points in the overall 

competitiveness remain the insufficient harbour facilities and 

the dependence on imported raw material~. 

Foundry and Casting 

The number of firms engaged in foundry and casting 

was estimated at about 250. Most of them are located in and 

Ll Only two months. 
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around Bangkok. Only about 20 per cent of these firms are 

registered as company limited. The rest are generally small firms 

which are divided roughly equally between limited partnership and 

single proprietorship. The survey by the Industrial Service 

Institute (ISI) indicated that most of the firms are engaged in 

the production of cast iron. Grey cast iron is the most common 

type of products of these firms. The proportions of firms which 

produce alloy grey cast iron, modular cast iron, and malleable 

cast iron are relatively insignificant. About 30 per cent of the 

surveyed sample produce nonferrous products and more than half 

of which also produce cast iron. Out of which, 90 per cent 

produce aluminum alloys and 50 per cent produce copper alloys. 

The annual production of cast parts by all firms in the industry 

was estimated at 70,000 tons. The eight largest firms account for 

about one-third of this total. 

Aluminum Sections 

Thailand imported 2,607 million baht worth of 

aluminium and aluminium products in 1983. Export in the same year 

of these products stood at 476 million baht. The largest exported 

item in this category was aluminium section which accounted for 

about 45%. There are 7 producers of aluminium section in Thailand 

with the total annual capacity of 27,900 tons. Between 1976 and 

1981, actual production increased steadily from 6,200 tons to 

9,900 tons while capacity were expanded from 12,7000 tons to 

24,400 tons resulting in the capacity utilization rates of 40-

' 
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this period, domestic consumption also 

about 3,600 tons in 1976 to about 7,000 

increased 

tons in 

1981. Exports in recent years accounted for about 25-30~ of the 

total production while imports were relatively insignificant. 

The process employed by the Thai producers is the 

direct extrusion process. Major raw material is unwrought 

aluminium ingot. The industry is dominated by Alcan Thai, the 

largest producer which controls slightly over one third of the 

country's total capacity and captures about one half of the 

domestic market. 

Compressed Gas Cylinder 

As of 1983, there were 4 producers of LPG cylinder 

as listed in table 1.8. Their combined capacity was estimated at 

1.5 million units per year. The cylinder size varies from 4.5 kg. 

to 50 kg. About 75% of the total production is the 15 kg. size 

which is commonly used for cooking by households. Detween 1976 

and 1980, production increased steadily and rapidly from about 

200,000 units to 630,000 units. Production in 1981 and 1982 fell 

much below the 1980 level due to sharp decline of exports. The 

capacity utilization rates in the last few years have been well 

below 50%. In recent years, Thai households have been switching 

their cooking fuel from traditional sources to LPG at a rapidly 

increasing rate. The use of LPG in place of charcoal and firewood 

is expected to become more widespread in the near future in view 



--

- 27-

Table 1.8 REGISTERED CAPITAL. NUMBER OF FMPLOYEES AND 

CA.PACilY OF (D.1PRESSED GAS CYLINDER (1983) 

Registered Capital No.of Fmployees 
(million baht) 

Gas Cylinder Industry Co.,Ltd 11.25 471 

Sahamit <.as CylinJer Co. ,Ltd 15.00 35 

Chuansiri Co.Ltd 25.00 197 

Saeng Uthai Engineering Co.Ltd 1.00 75 

Total 52,25 778 

Source Ministry of Industry 

Capacity 

1,152,000 

64,800 

222,000 

60,000 

1,498,800 
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of the availability of supply of natural gas from domestic 

sources and the scarcity of wood. 

The industry employs about 800 workers, more than 

half of which are in the largest firm which controls about 75% of 

the total capacity. Major raw materials are steel sheet, brass 

and steel rods. About 80% of raw materials are imported. Export 

of LPG cylinders is highly fluctuated but generally exceeds 

import. In 1980, export of the cylinders surpassed half a million 

units, representing about 85% of production. It fell sharply in 

the three subsequent years to about 140,000 units in 1983. 

Steel Cabinet 

There are 6 major producers of steel cabinet plus 

some small and unidentifiable producers. The total number of 

steel cabinet producers is estimated to be fluctuating around 20. 

Total production capacity of the 6 major producers is estimate• 

at about 210,000 units per year. A survey in February 1984 

indicated that the actual production at that time was about 90% 

of capacity. At such the level of production, annual turn over 

may be estimated at about 300-400 million baht. Comparing to the 

employment level of nearly 1,000 and the registered capital of 12 

million baht, this industry can be said to be highly labor 

intensive. 
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Production Cost 

Our attempt to obtain the production cost data 

through interview was unsuccessful as the interviewed firms were 
. 

unwilling to reveal such informations. Therefore the cost data 

were sought from various publications from the series of the 

specific Industrial Economic Reports of the Ministry of Industry. 

The cost structures of some metal products which are available 

from these reports are presented in table 1.9 with some 

modification to make them comparable. As These reports employed 

different accounting framworks and the methods are not precisely 

known, the comparisons of the cost structures among these 

products are only tentative. 

With the exception of cast steel pipes, the 

greatest component of the c0st of these products is raw materials 

which ranges from 64.4 per cent in rolling mills to more than 90 

per cent in galvanized sheet, tin plate and small welded pipes. 

In steel bar making, the cost of raw materials for the rolling 

mills is much lower than for the re-rolling mills because the 

former use cheaper steel scrap which has to be melted before 

undergoing the rolling process. Energy is generally a significant 

cost component in the products that involve the process of 

heating the workpiece at high temperature such as in rolling 

mills, aluminum extrusion and cast steel pipes. Labour cost is 

relatively insignificant in the production of tinplate, 

galvanized sheet, small welded pipes and aluminum extrusion. 
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Table 1. 9: COST STRUCTURES OF SOME METAL PRODUCTS 

(Percentage) 

Product Raw materials Energy W~ e & Salary Others 

Steel bars 

- roHing mills 64.6 16.4 9.2 9.8 

- rerolling mills 79.2 6.5 4.4 9.9 

\}alvanized sheet 91.l+ 2.2 2 •. ::. 4.2 

Tin plate 91.1 2.5 1.3 5.1 

Welded pipes 

- small 90.5 4.5 1. 7 3.3 

- large 72.9 5.0 17.0 5.1 

Cast stec:l pipes 21.4 35.7 21.4 21.5 

' Aluminum extrusion 75.9 11.1 2.5 10.5 

LPG tank 69.6 1.1 18.5 10.8 

Source Ministry of Industry 
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Raw Materials 

Comparison between the existing steel industries in 

Thailand and the flow diagram of figure 2 reveals that some 

important links are missing in the domestic production structure. 

These missing links put the country on a serious dilemma between 

letting the industries continue to rely heavily on import of 

steels and taking the risk of establishing the crucial links 

namely an integrated steel mills or a sponge iron plant. At 

present, Thailand has to import about 2.5 million tons of steel 

products annually. About half of this total is in the form of 

coil, plate and sheet used as raw materials in tinplate, 

galvanized sheet, steel pipe and other sheet metal working 

industries. About one quarter of the total import of steels is in 

the form of scrap mainly used by rolling and re-rolling mills. ' 
In the production of steel bars, the rolling mills 

are less dependent on impor~ed raw materials as the use of 

electric arc furnace allows them to use domestic steel scrap. 

The ratio between domestic scrap and imported scrap used by the 

rolling mills is approximately 9:1. The re-rolling mills are 

totally dependent on imported steel scrap. All flat steel users 

are also entirely dependent on imported coils, sheets and plates. 

These industries are thus very susceptible t0 the fluctuation of 

steel prices in the world market. For example, when the world 

price of tin plate drops sharply as in the year 1982 and 1983, 

the prjce differential between steel coils and tin plate became 

very narrow and the industry lost much of its domestic market 
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share to imported tin plate. 

Our survey of 24 firms in the metal product 

industries found that 12 of these firms are totally dependent on 

imported raw materials. Only 2 firms use 100% domestic raw 

materials. Among the remaining 10 firms, 7 firms use imported 

raw materials in greater amount than domestic raw materials. In 

nearly all cases, the reason for using imported raw materials was 

given as due to unavailability of domestic supply. A few firms 

also indicate other reasons as reported at the lower part of 

table 1.10. 

Among other raw materials, sc~ap deserves special 

attention in the course of steel industry development. In 1983 

the local steel producer used 95 per cent local scrap, whereas 

for th~ re-roller, this amount has been estimated at less than 10 

per cent. Scrap arising within the steel industry is estimated 

at 100,000 ton3. This is the scrap with known properties. The 

total amount of local scrap is estimated at about 400,000 tons, a 

level already reached in 1980. Therefore 300,000 tons are 

industrial scrap and capital or old scrap, 

comes from the former category. 

with the larger share 

With a growing s~eel consumption, the amount of 

industrial scrap may rise accordingly. However, with 

improvements in the technology the relative by increasing share of 

the scrap will decline. 

still will be limited, 

As the amount of old or capital ~crap 

local scrap to supply the existing steel 

industry will be in short supply, when the steel industry wants 

' 
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Table L 10: DISTRIBUTION OF FIRMS BY PROPORTION OF 

IMPORTED RAW MATERIALS V.S. DOMESTIC RAW MATERIALS 

% of imported Number 

raw materials 

0 

1 20 

21 50 

of firms 

2 

2 

1 

Products 

Cast steel pipe, Brass casting 

steel bar, steel casting 

Steel wire 

51 Bo 

81 99 

100 

4 

3 

12 

Metal furniture, Lock set, Aluminum products 

Welding electrode, Bolt & Nut, Gas container 

Welding electrode, Fire extinguisher, 

Switch board, Sheet metal cutting, 

Lock set, Drawing dies, Metal fixtures, 

Steel bar, Welded pipe. 

Reason for using imported raw materials 

Jnavailability of domestic supply 

Better quality 

Cheaper 

Convenience 

Binding agreement with joint venture partner 

Source Survey 

given by 

20 firms 

4 II 

3 " 
2 " 
0 II 

' 
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to keep their share of the market or even wants to grow faster, 

by forcing some of the re-rollers out of the market. 

It has been found that the price of scrap in 

Thailand is structurally on the high side, more than 2,000 

baht/ton for a rather poor quality compared to US $ 78.5 as the 

quoted price in the USA for the first quality (those prices have 

to be compared at an exchange rate of 23 baht/$). The high price 

can be regarded as a consequence of the high price of imported 

scrap, based on the USA price including transport and handling 

cost. Another reason is attributable to the structure of the 

co~lection system. Here a lot can be improved, and will be 

improved when the whole infra-structure of Thailand becomes more 

adapted to the industry and when the industrial plants grew 

larger and have to take care of organizing their own waste 

problem. 

It may be concluded that the availability of local 

scrap in Thailand will allow some further growth of the existing 

steel industry, giving them a chance to achieve better 02erating 

rates. On the other hand, the availability will not be enough to 

allow the existing steel industry to take care of the total 

supply of non flat products. To rely on imported scrap for this 

purpose will be at rather high costs and with always the risk of 

limitation in scrap exports by the USA and the EEC. 

An alternative source of good quality scrap is a 

ship-breaking yard. Thailand has some advantages here as regards 

the availability of labour. However, as the country exports 
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re:atively large amount of bulky products such as rice and 

tapioca, part of the ships to be demolished have to be brought in 

with only bal3st load, and therefore causing additional costs. 

Also up to now the market in Thailand for other products, 

rec0vered from the demolished ships is fairly small. 

Capacity Utilization 

Reviews of subsectoral studies indicate that many 

subsectors of the metal product industries are operating at low 

rates of capacity utilization. Our survey of 15 firms in these 

industries also confirms this fact as can be seen in table 1.11. 

These firms were also asked to give their estimates of the 

effect of capacity underutilization on their unit cost of 

production. Among the 15 firms that provide such estimates, only 

2 firms had the opinion that it did not affect the unit 

production cost. The other 13 firms believed that the unit cost 

could be lowered if they operated at full capacity. The reduction 

cost was estimated at 5 per cent by 3 firms, at 10 per cent by 5 

firms and at 20 per cent to 40 per cent by the remaining 5 firms. 

Apart from the re-rollers that in general use rather 

poor machinery except for few of the bigger ones, the under-

utilization is not caused by technical factors. The main cause 

lies in the limitations of the demand, whereas for the 

galvanizing industry the high seasonal effect has to be taken 

into account. The export market cannot be exploited due to the 

following reasons: 
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Table 1.11: CAPACITY UTILIZATION AND ITS EFFZCT ON UNIT PRODUCTION COST 

Products 

Steel bar 

Sprocket, Bearings 
Roller 

Aluminium Tube 

Latch, Hinge, Handle, 
Section 

Dies, Tip 

No. of No. of Capacity 
employee Working hours Utilization 

Bo 16 38-50 

30 12 50-67 

270 

17 

41 

24 

11 

more than 50 

55-73 

Lock Set, Mensunny Tape 135 

8 

8 

8 

50-75 

50-75 

50-75 Lock Set 

Steel Chairs and 
D~sks Steel Shelves 

Switch Board Steel 
Cabinets 

Sheet Metal Cutting 

Tanks, Tool Box 

Tanks 

60 

60 

25 

6 

10 

51 

Wire Ro<l (welding rod) 13~ 

Serew Bolt and Nut 14 

Wire Rod 19 

Source Survey 

6 

8 

6 

8 

12 

20 

8 

8 

67-100 

25-50 

67-100 

50-75 

50-67 

30-40 

75-100 

75-100 

estimated 
% cost reduce 
if operate at 
the capacity 

30-40 

5 

more than 25 

10 

not reduce 

not reduce 

10 

15 

20 

30 

5 

10 

10 

10 

40 
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For the steel mills 

Re-rollers 

Tinplate/galvanizing: 

Tube and pipe making 

high costs of raw material, 

scrap, ferro 

disadvantage as 

transport costs. 

alloy, 

regards 

high price of scrap. 

low quality of the products. 

high dependence on imported 

raw material value added 

created in Thailand 

sometimes even less than the 

extra handling and transport 

cost. 

high dependence on imported 

raw material, but slightly 

less than the former 

industries. Depending on the 

state of the world market, 

export has proven to be 

possible, but only within 

the framework of the 

Japanese mother company. 

As for the whole iron and steel can be classified 

as a process-based industry or for some parts an equipment-based 

industry (see: UNIDO: Appropriate industrial technology for 

basic industries, p.61), the technology needed is acquired from 

the supplier of the equipment and further developed with some 

engineering consultancy. When needed the interviewed companies 
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all reported that for modification of the existing equipment 

they could rely on assistance from the company that has developerl 

the process modification (e.g. the oxygen blown EAF at Sisco, 

deve 1 oped by Th sh in from Japan). This is a common phenomenon, 

seen in the steel industry over the whole world. 

In spite of this application of universal process 

technology, the steel industry in Thailand faces a quality 

problem : The steel users, mainly the small building industry, is 

not asking for quality, but for low prices. This means that by 

not keeping to the standards, ~he re-rollers have forced the steel 

mills out of the market. Improvement of the standards and ~ 

strict implementation will force a large number of the re-rollers 

to use better input material, e.g. billets bought from the steel 

mills, and to invest heavily in better equipment. This will force 

some of them out of the market, o.th.e.rs. will solve their problem by 

making joint ventures. The result of such a policy will be an 

overall reduction of capacity and therefore some improvement of 

the capacity-utilization rate. A further improvement of the 

utilization rate will be achieved by the growth of the market. 

Consumption and Growth Pattern 

The domestic consumptions of steel in seven major 

product groups over the 1975-1982 period are shown in table 

1.12. Between 1975 and 1979, the total consumption of these seven 

groups increased rapidly form 1.03 million tons to 2.01 million 

tons. After the oil shock 

recession, the amount 

in 1079 which was followed by worldwide 

of steel consumption appears to be 



Table l.~2 STEEL CONSUMPTION BY PRODUCT GROUPS 

(thousands of metric tons) 

Year Bars/ Rails/ Sheets Tin Galva- Tubes Other Total 
Sections W1re rods plate nized & Flat 

/wire Pipes Products 
products 

1975 483 101 64 46 112 129 94 1,029 

1976 588 129 251 71 130 173 90 1,432 

1977 708 176 232 86 160 165 115 1, 640 

1978 794 160 336 88 139 140 44 1,701 

1979 808 186 414 131 222 154 96 2,011 

1980 703 147 363 97 146 155 66 1,677 

1981 703 143 514 141 171 148 50 1,870 

1982 577 137 529 114 170 125 53 1,705 

' 
Source Ministry of Industry 
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stagnated. Under this overall growth pattern, the composition of 

the steel consumption has been changed gradually in favor of flat 

products as their share has increased from 43.2 per cent in 1975 

to 58.1 per cent i~ 1982. The fastest growth is steel sheets 

w• ~h are used for a variety of products ~uch as automobiles, 

furniture, and air conditioners. Consumption of steel sheets in 

1982 was about eightfold of that in 1975. Tinplate and galvanized 

sheet also increased rapidly during this period while tu0es and 

pipes and other flat products appeared to be stagnated. 

Table 1.13 shows the patterns of production, trade 

and apparent consumption in value terms of the metal product 

industries during the 1978-1982 period. The apparent 

consumption appears to grow slowly even in terms of current value 

of baht. When these values were deflated by the GDP deflators, 

the consumption growth over this period was found to be negative 

at -8.0 per cent. This is probably due largely to the falls in 

relative prices of most of these products as suggested by 

comparison between the changes in the price of some major 

products and the change in the general price levels as shown in 

table 1.14. 

As a result of the weak domestic demand expansion 

over this period, the growth of production of the industries was 

relatively slow and even negative when measured in real terms. 

Production of metals and metal products at current prices 

increased by only 25.4 per cent over the 1978-1982 period, 

contrasting to the increase in the gross domestic product of 

' 
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Tab le l. 13: VALUES OF PRODUCTION, TRADE, AND APPARENT CONSUMPTION 
OF METAL PRODUCTS. 

(million of baht) 

Production Import Export .Apparent 
Consumption 

I Iron & Steel and 
Secondary steel 
products 
(I-0: 105-106) 

1978 8,495 9,520 249 17,766 
1979 11,486 13,093 459 24, 120 
1980 11,860 12' 633 1,057 23 ,436 
1981 10,880 16,405 700 26,585 
1982 10,207 13' 624 750 23,081 

II Nonferrous metals 
(I-0: 107) 

1978 11,831 2,325 7,418 6, 738 
1979 15,556 3,493 9,352 9,697 
1980 19,204 4,170 11,467 11, 907 
1981 17,181 4,512 9' 196 12,497 
1982 14,189 4, 107 '7, 945 10,351 

III Fabricated metal 
products 
(I-0:108-111) 

1978 6,328 2,474 597 8,205 
1979 6,831 3,228 857 9,202 
1980 8,276 ::.. ,310 1,360 10 ,226 
1981 8. 698 4,202 1,396 11, 504 
1982 9,019 3,292 1,451 10 ,860 

IV All metal products 
(I-0: 105-111) 

1978 26' 654 14,319 8 ,26'· 32,709 

1979 33,873 19,814 10' 668 43,019 

1980 39,340 20' 113 13,884 45, 5 69 
1981 36,759 25' 119 11,292 50,586 

1982 33,415 21,023 10' 146 44,292 

Source NESDB 
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82.7 per cent over the same period. Measured at constant prices, 

the production of metals and metal products over this period 

decreased by 14.8 per cent while the GDP increased by 24.2 per 

cent. The fall in real value of production was greater than that 

in consumption due to the increase in the share of import in 

domestic consumption coupled with the stagnation of the world 

demand for tin, 

industries. 

the greatest exported item of the metal 

Table 1.15 shows the percentage growth of each 

subsector of the metal industries as measured at current prices 

and decomposes the growth of each subsector by the three sources, 

namely domestic expansion, import substitution, and export 

expansion. The subsectors that grew faster than GDP were the two 

smallest ones, i.e. metal furniture and fixtures and structural 

metal products. The percentage growth of the three larger groups, 

namely iron and steel and secondary steel products, nonferrous 

metals , and cutlery and hand tools were unsatisfactorily low and 

would have large negative values if measured in real terms. These 

subsectors also lost much of their mark~t share to imports as 

evident from large negative contribution to growth in the import 

substitution components. 

Except for nonferrous metals export expansion of all 

other subsectors outpaced their respective domestic demand 

expansion and contributed significantly to production growth. 

However, the negative contribution of the nonferrous metal 

subsector alone was significant enough to negate the 

export expansion effect. The overwhelming effect 

overall 

of the 
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Table 1.14 PRICES OF MAJOR METAL PRODUCTS 

Prices in % 

1978 1982 change 

Steel bars (baht/kg) 6.60 8.04 21. 8 

Galvanized sheet (baht/ ft) 4.15 6.72 61. 9 

Tin plate (baht/kg) 12.49 17. 69 41. 6 

Welded pipe (baht/kg) 8. 60* 7.58 -11. 9 

Tin metal (baht/kg) ** 249. 77 312. 31 25.0 

GDP deflator 180.0 261. l 45.1 

* average price of welded pipe in 1980 

** ave=age export prices of tin metal 

Sources : NESDB 

BOT: 

MOI 
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Table 1.15. GROWTH AND SOURCES OF GROWTI-1 ( 1978-1982) 

Sector Growth 

105 & 106 20.2 

107 19.9 

108 10.5 

109 89.6 

110 89.6 

111 58. 1 

Total 25.4 

Excluding tin 32.2 

(Percentage) 

[)Jmestic 
expansion 

148.5 

269.0 

91.6 

70.6 

92.7 

68.7 

139.6 

110.2 

Import 
substitution 

-73.4 

-22.7 

-19.3 

-0.3 

3.6 

0.3 

-24. 1 

-25.8 

Export 
expansion 

24.9 

-146.4 

27.7 

29.7 

3.8 

30.9 

-15.5 

15.6 
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nonferrous melais can be pinpointed to a single commodity, tin, 

whose export dominates the whole exports of this product group. 

The exclusion of tin from these ind~stries dr3stically 2hanges 

the ex~ort expansion effect ·>f the group from -15.5 per cent to 

+15.6 per cent. 

In summary, the growth perfo~~ance of the metal and 

metul proa~ct industries during the 1978-8~ period was quite 

unsatisfactory. The industries were confronted with sluggisn 

domestic derna~d ~xpansion and stiff competition from iroports. The 

lost of market sharer to import resulted in the reduction of 

production growth by about 25 p2r cent. The stagnation of tin 

export was the reain reason for slow expansion in ezports of this 

product grour relative to domestic demand expansion and thus 

contributed negatively to the gro~th of prodi•.ction. Export 

performance of the rest of the indust~ies was quite ~espectdble 

as they grew relatively fa3t and significantiy c~ntributed lo the 

growth of the industries. 
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Dete~minants of Demand 

At the outset the metal and metal product 

industries were shown to have very high forward linkages which 

implie~ that the~e products are used extensively in industrial 

production relative to final demand consumption. According t0 the 

1975 I-0 Table of Thailand, the industrial consumption of iron and 

steel and secondary steel products in that year w2s about 10,660 

million baht as compnred to the final demand consumption of only 

341 million baht. For the fabricatPd metal products, the values 

0f industrial consumption and final demand consumption were 4,Hl5 

million baht and 3,641 million baht respectively. The nonferrous 

metal sector has a special chqracteristic that its d~mand is 

greatly influenced by the export demand for tin. For th~ ~omestic 

demand component, the industrial consumption accounted for abo~~ 

2,895 million baht compared to the fi~al demand consumption of 

only 376 million baht. 

As the final demand component of the basic metal 

products is relatively insignificant as compa>ed to the 

industrial demand, the demands for these products should be 

analyzed in relation to the user industries. The major user 

industries of the basic metal products may be identified as 

construction, fabricated metal products, electrical and 

nonelectrical machinery, and motor vehicles and other transport 

equipment. The construction sector is the direct user of 3teel 

bars, galvanjzed sheet and welded pipes and has an indirect 

influence on the demand for other m8tal products through its 

neerls of construct1.,n mRch1nery and equipment. The relRtionsh1ps 
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between fabricated metal products, machinery, transport 

equipment, and basi~ metal products can be seen from the diagram 

in figure 1. 

On the demands for individual products, the 

regression analysis has been applied to a few major products in 

two studies. The study by the IFCT in 1982 analyzed the demand 

function of steel bars and wire rods, galvanized sheet, and tin 
Ll 

plate. The demand for steel bars and wire rods was found to be 

significantly influenced by the value added in construction. The 

demand for galvanized sheet was found to be explained ·by the 

value added in agriculture since it is used mostly in the 

upcountry area. The demand for tin plate was found to be 

influenced by the production level of canned pineapple and 

~ondensed milk since tin plate is used mostly in the production 

of can which in turn is used mostly by these two industries. The 

Market Survey paper by Vlemmings analysed the demand function of 

tin plate, galvanized sheet, sheet and plate, and nonflat 
f..2_ 

prcducts for forecasting purpose. A suitable explanatory 

variable for forecasting the consumption of tinplate was found to 

be the level of agricultural production. That for galvanized 

sheet was found to be the purchasing power of the agricultural 

sector. The level of industrial production was used as the 

l1 IFCT, Comparative Advantage in the Iron and Steel and the 
Petrochemical Industr'.es in Thailand, Bangkok 1982. 

L:£ Viernmings. 

\ 
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explanatory variable of the demand for sheet and plate, and the 

demand for nonflat products was related to the construction 

sector. The r~sults of the two studies can be said to be 

essentially the same. They are different only slightly in the 

definitions of the variables aPd the choice of functional forms. 

Growth Frospects 

Consumption of steel in developing countries like 

Thailand is generally expected to grow rapidly. From 1975 to 

1982, consumption of steel increased by 66 per cent by weight as 

co~pared to the increase in real GDP over the same period of 59 

per cent. However, the growth of steel consumption is highly 

sensitive to business fluctuation. As tabl~ 1.12 shows, the 

growth of steel consumption was remarkably high during the period 

of rapid economic growth between 1975 and 1979. After 1979, the 

growth of GDP started to slow down and the consumption of steel 

dropped sharply. The sensitiveness of steel consumption to 

economic fluctuation is related to its major user industries, 

i.e. construction, fabricated metal products, machinery and 

transport equipment. All of these industries are subject to high 

degrees of fluctuation as their products are investment goods and 

consumer durables. 

The patterns of growth over the past few years show 

more rapid and robust growth in the metal furniture and fixture, 

the structural metal products and the other fabricated metal 

product sectors than the basic metals and the cutlery and hand 

tools sectors. The fabricated metal product industries may be 
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expected to maintain relatively high growth rates in the future. 

These industries are less subject to scale economy and have 
Ll 

relatively high labour intensities. From 1978 to 1982, export 

of fabricated metal products increased by 143 per cent and the 

share of export in total production increased significantly from 

9.4 per cent to 16.1 per cent. 

The opinions of the producers on the growth 

prospects of their products were solicited in order to check 

whether their views are different from ours. On basic metal 

products, their outlooks are divided equally between slow 

expansion and stagnation. Those who foresee no expansion at all 

are the producers of steel bars and iron and steel castings. Slow 

expansion is foreseen by the producers of steel wires, welded 

pipes, and nonferrous metal products. 

On fabricated metal products, the outlooks arc 

relatively trighter. From the 13 respondents, 5 of them expect 

rapid expansion in the future, 5 expect the expansion to be slow, 

1 expects no growth and 2 anticipate declining demand. More 

details are presented in table 1.16. 

Ll Direk Patmarisiwat. Employment &nd Industrial Growth, 

Report prepared for NESDB, Thai University 

Research Association, Bangkok, 1980 
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Table 1.16 EXPECTATIONS ON FUTURE PROSPECTS OF METAL PRODUCT PRODUCERS. 

Products 

Basic Metal Products 

steel bar (1) 

II 

II 

(2) 

(3) 

iron/steel casting(l) 
II (2) 

aluminum extrusion(l) 
II 

brass casting 

steel wire 

welded pipe 

(2) 

Fabricated Metal Products 

welding electrode 

switch board (1) 

II (2) 

lock set (1) 

drawing dies 

welding electrode 

bolts and nuts 

cast steel pipe 

LPG tank 

(1) 

(2) 

sheet metal cutting 

fire extinguisher 

metal furniture 

metal fixtures 

Outlook 

no growth 
II 

II 

II 

II 

slow expansion 
II 

II 

II 

II 

rapid expansion 
II 

II 

II 

slow expansion 

II 

" 

" 
" 

no growth 

decreasing 
demand 

II 

Reason 

Stagnation in construction 
II 

II 

II 

II 

competition from new products 
II 

II 

II 

II 

II 

growth in electricity consumption 
II 

consumers becoming more convlnced 
of his product qualicy 

II 

loosing market share to special 
welding electrode 

economic slowdown 

" 
economic slowdown 

co~yetition from plastic products 

" 
competition from knock down 
furniture 

II 
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II. TECHNOLOGICAL CAPABILITIES 

Introduction 

Apart from the trade structure and financial 

constraints, technology is one of the most important factors that 

limit the growth of the industry. As discussed in earlier 

sections, the majority of the industries in this subsector are 

process-oriented and are of small to medium size. At present, 

barriers or obstacles to modernization and development of the 

industries in this subsector result in high cost, degraded 

product quality and general i~ability to utilize the flexibility 

advantage of the process oriented and of ~he emall to mediuoc s~ze 

industry, i.e., not able to react quickly to the change in market 

situation. For the industry to be competitive, they must utilize 

the existing resources of machines and labour efficiently and 

must have continuous programme to improve their 

capabilities. 

technical 

In the past years, there have been a number of 

assessment of the technical capabilities of Thailand is en~ineering 

industries. The major works include the JICA/Technonet Asia 

survey of small and medium metal firms in 1978, Mr. Moore's World 

Bank Mission in 1979, RDR/ISI feasibility study of a project to 

develop engineering industries in Thailand in 1981, and IMC 

report on technical 

1984. These reports, 

industries as a whole. 

product industries. 

assistance for engineering industries Jn 

however, emphasized the engineering 

No report focused on the metal and metal 
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In our study, the method of collecting data is a 

personal interview using a questionnaire and direct observation. 

The purpose of the survey was to establish some general 

impression of the technological capabilities and operational 

ch3racteristics of the metal and metal product industries. The 

survey was conducted on 35 firms in August-September 1984, but 

the sample was not drawn in any rigidly systematic way. There was 

no list of firms available which coulc serve as a sampling frame. 

The consultants and the staff of the Industrial Management 

Co.,Ltd., and the Industrial Service Institute used their local 

knowledge and some research in directories and similar 

publications to draw up a list of the metal and metal product 

firms. The results presented below represent a distillation of 

the most relevant and interesting parts of the survey . 
• 

Supplementary information from the previous studies was also 

analyzed and taken into account to give a clearer snapshot of the 

industrial capability. 

The products of the subsector can be categorized as: 

(a) flat products; the products that are produced 

from raw materials in flat-form and involving 

few operation such as pressed part, pipes. 

(b) fabricated products; the products that involve 

some fabrication works such as storage tanks, 

boilers, metal furniture , lock sets. 

( c) casted parts and forged parts; the products 

that are made by casting or forging. 
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sections; the products that are made from 

ingots which are rolled or extruded to form 

various types of sections such as round hars, 

angles etc. 

General Diagnosis 

Similar to the whole engineering industry sector, 

the firms in the metal and metal product industry subsector can 

be roughly divided into two groups. The first group consists of 

small local firms which do not possess significant technological 

capability. ~hey seemed to lack basic knowledge of product&on 

technologies, of metallurgy, of the use of fine measuring 

instruments, of management techniques, and of the ability to get 

access to industrial information. Plant and equipment are 

generally out of date, in poor condition, and operate 

inefficiently. 

forging shops, 

Typical examples are small foundry shops, ~mall 

and small fabrication shops scattered around the 

country. Some firms emerged because of commercial prospects such 

as the re-rolling mills. 

on the manufacturing 

Firms in this group usually concentrate 

of basic metal products including 

furniture , agricultural hand tools, simple structural metal 

products, and simple fabricated metal products. These products 

usually can conform with very low quality requirements, the 

delivery is always irregular and can be sold mostly in the lower 

end of the market. 

T~ose firms in the second group are relatively larger 

establishments. Their operations are on the type of products that 
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usually require large investment and involve higher 

technology. Typical examples are the rolling mills with 

level of 

melting 

large furnace, large scale foundries and forging plants, and 

fabrication establishments. The firms in this group are either 

fair or well equipped both with machinery and personnel. Most of 

these firms obtained their production technology from abroad 

either in the form of joint venture, licensing agreement or 

technical assistance and consultancy through the purchase of 

equipment and raw materials. Some fabricating firms gain their 

technological knowhow through the subcontracting works from 

foreign firms. Although the firms in this group do not have the 

capability to produce wide range of products to effectively 

support the engineering industry, in most cases, they are able to 

produce their products to conform with requested standards, 

tolerance and other requirements including delivery regularity. 

In general, the overall picture of the industry in 

the metal and metal product subsector is similar to the whole 

engineering industry sector. They share some basic problems such 

as poor plant layout, poor plant conditions, lack of managerial 

skills, lack of technical knowhow and technical manpower etc. 

However, a large number of products of the subsector involve 

limited number of processes. Main processes are casting, forging, 

metal forming (rolling, extrusion and press work), heat 

treatment, surface finishing and welding and fabrication, as 

shown in Table 2.1. In most cases, the processing facilities are 

versatile and can turn out a variety of products. Once the firm 

possesses adequate technical knowhow ir. the major process 
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Table 2 .1 : J-!AIN PROCESSES EMPLOYED 

Main ProceBs No. of Respondent 

1. Caoting 6 

2. Forging 1 

3. Sheetwork and welding 7 

4. Pbting 1 

5. A6eecibl1ng 1 

6. MMChining 3 

7. Presswork 8 

8. He&t treatment 

· 9. Rolling 13 

10. Drawing and extrusion 

11. UnEipecified 

Total 

N~te : More than one choice can be applicable to any one plant 

Source: Survey. 

17.1 

2.8 

20.0 

2.8 

2.8 

8.5 

22.B 

~ 

100.0 
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involved, the firm can become a product specialist by acquiring 

or developing the specific knowhow that might be needed to 

produce a specified product. 

There are some factors that worth special 

discussion. These factors are those related to plant equipmPnt 

and maintenance, workforce and productivities and technical 

capabilities which include such factors as technical manpower, 

R&D activities, etc. The first two factors are discussed in the 

following paragraphs while the technical capabilities are 

discussed separately in later section. 

Equipment and Maintenance 

Sophisticated equipment and major machinery are all 

imported, either new or used. Some plants import the whole 

processing equipment however, most plants import only major 

equipment and have the accessories built locally. L0cal 

industries are capable of supplying simple machinery such as 

presses and many process accessories such as heating furnaces, 

cooling towers, mixing tanks etc. (with imported major parts). 

Some equipment are locally built by copying from the original 

imported model. However, the locally built equipment containing 

moving parts or subjecting to severe operating conditions are 

likely to have durability problem and accuracy problem. 

Equipment in many plants are rather old. As shown 

in Table 2.2 of the 35 firms covered in the survey, only 7 firms 

use relatively new equipment. Comparing to newer equipment 
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T9ble 2.2 AVERAGE AGE OF MAIN MACHINERY AND E~UIP~~F.:NT IN USE 

(No.of Respondent) 

I-0 Code 
Average Age Total 

. 106 . 107 108 • 109 110 .111 

1. Over 10 years 7 2 1 1 1 12 

2. 6-10 ye are 4 2 2 2 2 4 16 

3. 2-5 yea.rs 2 2 1 1 1 7 

Source Survey 
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designed and built with more advanced technology the older 

equipment consume more energy and have lower productivity rate. 

This results in higher production cost especially for the energy 

intensive equipment ~uch as the melting furnace. One firm 

indicated that its melting furnaces consume 37 per cent more 

energy and 45 per cent more electrode compar~ng to average 

industry in Japan producing at the same capacity. 

The majority of the firms in the subsector do not 

have maintenance programme for their equipment. As illustrated in 

Table 2.3, few larger companies have scheduled maintenance. No 

company has higher level maintenance scheme such as productive 

maintenance. There is a shortage of maintenance personnel both in 

the managerial and the operating level. One plant recorded the 

equipment downtime ratio as high as 50 per cent. In some plants 

where the processing equipment were purchased from abroad the 

maintenance personnel were sent for training with the supplier at 

the time of purchase. These personnel, 

properly maintain the equipment. 

however, are unable to 

As more sophisticated machinery are introduced, the 

shortage of maintenancP. personnel will become more serious. 

Currently there is serious shortage of maintenance personnel who 

have experience in servicing instruments and electro/mechanical 

system. 

Some of the repair or replacement parts are locally 

produced. The quality of the parts is normally inconsistency and 

is generally lower than the original parts, this results in 
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Table2.3 MAlNTBNANCE PRACTICE 

(No. of tte~pond~n~} 

-----------------------1"..--~.---·---·------

Method Used 
1-n Cod-.. ----- ---· -···~· ---

• 106 • 10} • ~0~ . 109 • 110 • 111 . 
Total 

-----------·-------------~·----~ 

1. When b:ceakdoirn occurc 

2. A~ convenient 

3. Arbit~arily ~et routine 
schedule 

4 , ;.,s mgg.-.~~erl in inotruct:lon 
,., .... ,,ua) 

Sour~c Survey 

4 4 

1 

9 2 

1 2 

1 2 6 

3 2 

1 1 

I 
i 
1 

11111i ................................. ~ ......... ~ ............... ,..._. ... ~~----UO'U ... UPl ..... WIU• ..................... rr;-. ........ _._. ...... .._. ____ ... 
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higher downtime. Maintenance of production tools is also poor. 

Classic example is the maintenance of cutting t~ols. The 

reshapening of tools are mostly done by hand. This results in the 

cutting surface being ground at incorrect angles, therefore, 

excessive webr of tools and poor qualjty products. 

~------· - ~ 

'l'h~ majori t~ of ~i1e workfGrce i~ the metal and 

a11etol rrorluct lndust1·ie.1 h.1ve C•nly pri:nd~ y sd1ool education. A 

~ery ~i~h proportion of ne~ labc~r ~ec~uiten into the industry 

c~me without becefit of any training in industrial skill. The 

foremen or job sur~rvisors are either ewperien~ed wGrkers or 

t~ained craftmen o~ technicians. W~th the exception 0f Siaro Iron 

and Steel Cc.,Ltd., no firms in the subsector had something ~hich 

Lay he called a tr3ining scheme. The usual wethod for traininK 

' wor~-for~e-
is on the job under the 

dupervi~iun 0~ establisted workers or for&roen. ~ome firms send 

t~eir supervis~1·y ~ersco~el t~ seminano~ sho~t co~rses training 

•ain1y tnnae offered by thg Ttai-Japan Tec~nology Promotion 

~ s s o r~ i c. t i on • 

In most f:.rms, there seem to be a luck of standard 

job mEthods ~nd job in~tructio~s. The ~ajority of the fjrms 

surveyed prciv!..de only simple, sketchy drawing& or by words aR 

qhown in Tabla 2.5. There are only a few application of 

accessories such as jig: and fi~tures to simplified work and for 

better utiliz~tion of unskilled labour. Smalle rms are <:130 

subjected to high labour turnoverrnt:es while th .. l aq;er fi nnr,, 
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Table 2.4 • · TRAINING FOR ·NEY.' LABOURS RECRUITED 

(No. of Respondent) 

Method ~sed I-0 Code 
. 106 • 10? . 108 • 109 

more experienced workers 4 3 2 4 

foreman 9 2 3 

engineer 2 1 

training sctieme 1 

1.10 111 

1 3 

1 2 

Noto More th~n one choice can be applicuble to ~ny one plant 

Source: Survey 

Table 2,5 METHOD or JOB INSTRUCTION 

(No. of Respondent) 

I-0 Code 
Method Used 

106 107 108 109 110 111 

1. Providing sample, sketchy 
drawing or by words ? 3 3 3 4 

2. Drawing and techr.ical spec. -
from customers 1 1 1 i 

3. Dra~ing and technical spec. 
pre~.red by the plant. 2 1 1 

4. Othere 2 1 

Source Survey 

Total 

17 

17 

j 

1 

' 
Total 

24 

4 

4 

3 



- 62 -

tend to have more stable workforce. 

Poor job assignment practice in which the workers 

ar~ not as~igned to a specific job but rather be rotated to 

several activities does not allow the worker to accumulate work 

experience, this practice can be found in some factories. All 

these factors combined result in low productivity of the 

workforce. Most workers lack full understanding of their job. The 

productivity improvement under present situation is difficult. 

Operating Practice - Major Processes 

Foundry and Casting 

Most of the foundry work are small scale 

operations. The widely use processes are sand casting and die 

casting. Foundry shops using sand casting technique have been in 

existence for a long time, producing both cast iron and non

ferrous casting. Steel casting technology and die casting 

technology, 

scene only 

on the other hand, 

during the last 15 

have been introduced into local 

years. At present, there is 

significant difference in the technology among the non-ferrous 

and cast iron industry which use sand casting processes, the 

steel casting industry and the die casting industry. The companies 

which produce steel casting are larger establishments with fairly 

modern facilities and, in most cases, with good access to foreign 

technology. The die casting tecnnolo~ies have been well unastered 

by local companies. In contrast, most of the non-ferrous and cast 

iron industtles still employ the same techniques which have been 

practised for many decades. Technological improvement in this 

' 
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sector is low because, in most cases, owners and workers alike 

lack educational background. Since most of them acquire the skill 

through apprenticeship, the same methodology is employed over and 

over again without significant improvement. 

Sand Casting Technology 

Sand Moulding: Green sand is the most popular for 

sand moulding. Some foundry shops use bentonite and resin 

This is due to the fact that green sand has been used for a 

saud. 

long 

of time and the investment is low. In terms of mechanization 

mould making, approximately 70 per cent of the factories surveyed 

make thei1· moulds and core by hand. Only two out of eleven 

factories surveyed employ automatic or semi automatic moulding 

and core making machines. The su~ey reveals that only 9 pe~ cent of 

the firms have their own sand testing facilities and regularly do 

their own sand testing. More than 70 per cent do not perform 

quality control of sand for moulding. 

Pattern Making: Patterns used in most foundry shops 

are made of wood, except for large batches when metal one are 

justifieo. Some foundry shops have their own pattern making 

section where wood patterns are made. The survey results show 

that over 60 per cent of the pattern used are made from outside. 

Material Handling: Larger foundries employ forklift 

and overhead crane in their casting shops. However, in smaller 

foundries, hand-carried is the only method used. By using the 

hand carried laddle, the weight of the casting is limited and in 

' 
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some cases, the quality problems due to temperature 

molten metal can be created. The handling of sand is 

drop of 

generally 

poor in both larger and smaller foundries. 
The popular equipment 

used are spades and wheel barrows rather than hoppers and 

conveyors. 

Cleaning: In most foundry shops, casting is removed 

manually. Less than 20 per cent have shake out machines. Cleaning 

and finishing are mostly done by hand and hand grinders. 

Die Casting Technology: Die casting technology is a 

relatively new technology in Thailand. Most of the factory and 

equipment used is relatively new. Many die casting shops are 

actually a section of the firm producing various kinds of 

products. Nearly all the factories produce aluminum alloys 

casting. 
Some produce zinc alloys and few factories produce 

copper alloys. 

One of the most important aspects of die casting is 

die design and die making. According to the survey by ISI in 

1978, 70 per cent of the factories have their own die making 

section, 25 per cent have copy milling machine as well as EDM. 

The rest possess only general machine tools. Still, many have 

their dies made from outside dies making shops in the country. 

Some import dies from foreign countries. 

Raw Materials: Pig iron and coke are the two basic 

raw materials for steel an~ iron casting. Aluminum alloys, brass 

and bronze are common basic raw materials for non-ferrous 

casting. More than half of these raw materials used are scraps. 
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All of the coke used are imported. 

Melting Equipment: Cupola is the most popular 

furnace used in foundry shops. A few employ electric arc furnace 

or induction furnace. For non-ferrous casting, crucible is the 

most popular equipment. Few non-ferrous casting shops also employ 

induction furnace. 

Workforce: Workers in nearly all the small foundry 

shops acquired the skill through apprenticeship. Due to 

predominance of manual operations, the demand for sk1ll labour is 

high, but there is no institution , private or public, which 

offer~ skill training in foundry technology. Most operators of 

these small foundry shops possess little or no knowledge in the 

melting and pouring technique, no knowledge in the composition of 

casting and pay no attention to product testing or quality 

control. 

Engineers and technicians can be found only in 

medium and large scale operations but many larger scale foundries 

still lack experienced metallurgical engineers. 

Buth groups of foundry shops still face the problem 

of shortage of qualified pattern makers who can work from 

drawing. 

Product and Quality Control. 

Most small sand casting foundry shops turn out 

product such as agriculturai hand tools, repair parts for 

' 
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agricultural machinery, architectural metal works, plumber brass 

goods and pipe fitting. Many of these products are low priced and 

are substandard. Larger foundries can produce most standard alloy 

steel 

heavy 

castings. 

parts for 

Their major business is in the production of 

tractor, truck, 

However, difficulties still exist 

and processing machinery. 

in achieving the desire 

composition 

products. 

and microstructure in producing close-tolerance 

parts, 

Major products from die casting shops are auto 

parts for electrical and telecommunication machinery and 

parts for architectural, carpentry, and household items. Few 

involve in production of hand tools. 

ones, 

Most of the foundry shops especially the smaller 

pay little attention to the standard and quality of 

castings except for high quality products which require standard 

quality. For reference, they sometime use American, Japanese or 

standards of other countries, survey indicates that about 70 per 

cent of the firms perform mechanical testing while about 55 per 

cent perform composition analysis on some of their products. Out 

of these figures, 45 per cent of the firms have their own 

mechanical testing equipment and 36 per cent have composition 

analysis equipment. 

Research and Development 

None of the foundry surveyed has research and 

development personnel although there are some product development 

works carried on the on-and-off basis by regular plant engineers 

' 
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with periodic consultation with university staff . 

Problem of the Industry 

categories: 

The basic problem can be summarized in three 

(a) Most foundry shops lack technical knowhow and 

have soft metallurgical engineering base. 

This prevent them from improving their 

operations. Most people in the industry learn 

their skills through apprenticeship and the 

same method is repeated over and over again. 

There are insufficient education and training 

or workers and a shortage of metallurgical & 

production engineers to perform casting 

design and casting procedure effectively. 

(b) The quality and standard of casting are amo~g 

(c) 

the most important elements for 

development of the casting industry. Because 

of fierce price competition and the cost

conscious nature of the average market, the 

quality level is on the decline. 

Domestic market is small and is not 

profitable. Only some types of products can be 

mass-produced economically. 

Survey reports from Japan and England indicate that 

the foundry industry has been highly dependent upon the 
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automobile industry. 
Thus, if greater percentage of casted parts 

were to be used by local automotive industries, a comparatively 

large market for quality casting could be open up. 

Forging 

There are only two or three forges which are fairly 

well equipped and able to produce some forged parts to meet 

the need of modern industries. These larger forging shops are 

equipped with heat treating facilities and material testing 

facilities and are producing replacement parts to 
various 

automobiles, truck and contractor plant. Recent survey indicate 

that some companies can forge items having forged weight of up to 

6 Kg. These type of forged components appear to have fair 

quality and workmanship. In general, local forged parts only have 

room for replacement, not originals equipment market where 

quality 

still 

control is more stricted. The machinery manufacturer 

import "as forged" parts for originals equipment market. 

Other forged shops are those producing bolts and nuts, hand tools 

and small jobbing shops produce simple products. 

Similar to the die casting industry, an important 

aspects of forging is die design and die making. Larger forging 

shop have their own die making facilities. Some have the die made 

from independent local die maker. 

Apart from the forging knowhow itself major 

problems of the forging industry can be identified as, first, 

the die design and die making capability of local industry. 

\ 
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Improperly designed dies increase working steps and more waste. 

Poorly made 

life which, 

dies also result 

in turn increase 

in high waste and shorter die 

the cost of the products. Second 

problem is marketing. Since major use of the forged parts is in 

automobile industry as shown in Table 2.6, a comparatively large 

market for the forging industry could be opened up if a greater 

percentage of forgings were to be used by local car and truck 

manufacturers. At present, the demand for forged parts is low. 

Two out of three forging shops surveyed reported, on the average, 

less than one working hour of their forging machine per day. 

Presswork 

Presswork is the mass production of parts from 

sheet metal. The process involves the pressing or stamping of 

blanks from the sheet and may be followed by blanking, piercing 

and forming operations. Typical products of the metal and m~tal 

products subsector which involve high degree of presswork are 

metal furniture and some structural metal products such as tanks 

and pressure containers. Other major products are electric 

machinery and automobile parts. 

No plant visited was solely engaged in presswork, 

many were using presses as part of the manufacturing process for 

some of the components produced such as metal furniture, tanks 

and containers. Most of the small to medium size presses are 

locally built. These locally built presses normally have poor 

alignment and can be used to produce parts to a satisfactory 

quality level only for products which do not require close 

' 
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Tab}~ 2.6: USE OF FORGED PARTS 

Industry \ 

1. Automobile 65.7 

2. Agricultural Machineries 4.9 

3. Other Vehicles 3.5 

4. Bicycle 0.2 

5. Machinery 8.9 

6. Rolling stock 5.3 

7. M;i,ning 2.3 

a. Ship building 0.7 

9. Aero - industry 0.1 

10. Others S.4 

100 \ ' 

source: Forging Handbook, Germany 1973 
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tolerance. The problem in presswork operating practice lies 

partially on the improper selection and use of the machine and 

partially on the lack of the capability in tools and dies design 

and production. The use of tools and dies is also unappropriatP. 

It was noticed during the survey that very little use was made of 

die sets which are required for the accurate location of die and 

punch. These poor practices have resulted in high scrap rate and 

more secondary operations to bring the quality of products upto 

ncceptable standard. 

Almost 40 per cent of the press-shops surveyed engage 

solely in the production of steel products. Around 85 per cent of 

the ~resses used have capacity between 10 to 300 tons. Almost 

80 per ~ent of the dies used are simple die. Only 30 per cent of 

the firms use progressive Jie or transfer die in their stamping 

works. 

In terms of productivity uround 80 per cent of the 

pressshops have manual operated press. Twenty percent of lhe 

firms employ more than one operator to operate the press. Only 

twenty per cent have semi automatic or automatic press machine. 

Also, almost 30 per cent of the press ~hops still use manual 

method of feeding the wcrkpiece to the press. 

Over 60 per cent of the pressshops havL in-plant 

facility for tool and die making. The facility ranges 

standarrl machine tools in most press shops 1 o sophisticntcd 

machine such as EDM in a few press JI 0\\ c ··1 r: I' , 

the press-shop lacks qua l i fj e .. designer, 
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too] mJker and b)ul fitter 

It should be noted that according (o the survey, 

the press-shop> of the factories. that pro.iuce Licksets which are 

ca~9gorizeJ under !/C code 108 Cutlery and Hand Tools appear to 

have higher le~el of technology compare to the rest cf the 

subsector .. The? are the scop that reported to use complex dies, 

having automatic or semi automatic machines and having in-plant 

facilities to produce all dies used. It is also noted that, 

mdny of the pres~-shops are subcontractee and supplier of press

formed parts to such industry as the automobile industry. They 

er~ mostly medium to large size firms, using good quality 

equipment, and have relatively good technical manpower. 

F'abrication 

Fabrication covers the joining of metal parts and 

includes such proc~sses as welding, brazing and other metal joining 

processes as well as preparation of the part prior to ~hese 

processes. Fabrication works in this subsector ccver wide range 

of products from small and relatively light workpiec~s such as 

metal furniture to process equipment and to large structural 

prociucts. The metal commonly used is steel which offers more 

strength per unit weight than other stundard materials. 

Steel fabrir.ation cons1sts of two main s~ages. It 

begins ~ith cutting and forming of steel mate~ials to the 

n~ecific sizes and shapes along with any drilling that can be 

done befare assembly. Next these steel members aud rartS: are 

' 
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assemble~ together. Today, electric.. ~~lding 1s or~inary 

employ~d. Rivets or high-strength bolts are al~o used- For 

structural work~. the prefab~i~ated parts are coated and snirpe<l 

to construction sites for final erection. The ccmplete shop 

fabricatit.. process for steel structure is illust~ated in figure 

3. 

For light fabricating products such a~ metal 

furniture , the processes employed are relatively simple. If 

proper equipment and tools such as Jigs and fixtures were used, 

the industry would not require large number of skilled labors. 

Major problem in production process is die design, manufacturing 

and use. This results in poor dimensional accuracy and poor 

appearance of the products. For metal furniture in particular, 

poor dimensional accuracy can be major obstacle· to the 

production of knock-down furniture. The metal furniture industry 

as a whole lacks product design capability. Most of the designs 

are copied from imported or from foreign catal~gue. The steel 

plates used are also 100 per cent imported from countries which 

are major produces of the metal furniture . 

Processing Equipment: Large fabrication firms are 

fairly ••ell equipped with va1·ious types of welding a.id work ylece 

preparation equipment. According to the survey, which focussed on 

the larger fabrication shops of the sub3ector, approximately 70 

per cent of the firms employ semi automatic or autJmatic welding 

mactine together with standard manual welding machine. Howevec, 

ha!f cf these firms still use manual fl iuie cu\ tine; ,cicthod fo; 

weld~ent preparation. Jigs and fixtures ar~ wjdely use~ in thPsG 

' 
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Figure 3 : SHCF FABRICATIO~~ ?ROCl3SS t:OP. ST~EL .'.:;!RUCJllRE 

Material Shop drawings 
Manufac!ure/ -I 
construction manua' I 

Submission of we1d.l 
ers' list for testing J 

Cutting ana groove fabrication 

~Drilling and b!ndin?"J 

Assembly 
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larger establishments, 50 per cent of these firms reported 

regular use of jigs and fixtures in their fabricating operations 

and 20 per cent of the firms reported occasional usage. 

For small fabrication shops, only simple electric 

and gas weldir.g equipment are used. The control of 

fabrication dnd welding processes is generally poor. 

the 

The 

equipment used in preparing the workpiece for fabrication are 

fairly basic such as simple guillotines and flame cutter. Jig and 

fixture U<;e is almost non-existent. 

Product Quality and Quality Central: Larger 

fabrication firms have the ability to produce upto standards i~ 

3ome prodccts. For such products as large stcrage tanks, p1·essure 

cylinders, and boilers, the fabrication works have been done 

according to standards. However, less attention appears to be 

paid to fabricating other products. 

net under strict safety control, 

For the products which are 

results from the survey 

indicate that almost half of the firms have no toler~oce control 

of products dimension ~nd only 20 per cent ~mploy 

destructive testing techniques to inspect the weld. 

Large fabdcation shops fabricating 

non-

st andar·d 

products &re equipped with testing facilities which ra~ge from 

mechanical testing to some non-destruct!Ve testing equipment s~ch 

as ultrasonic apparatus or x-ray rlevices. :.;ome f i ?"ms 

outside agency such as TISTR to inspect aL1 certify 

employ 

their 

products. The t~sting and certifying service is also available 

from private compan:ic,,, i..ut has not be~n •:idtly used by locul 

' 
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fabrication firms. 

The fabricated products from small fabrication 

shops are normally of low quality and have poor app~ar·ance. There 

is no use of drawings, dimensional control or any inspection of 

welds except by eye inspection. 

Workforce: In general, most of the fabrication shop 

are having difficulty of recruiting and retaining certified 

welders. Several certified welders have gone to a much better 

paid job in the Middle-east. The training and certifying program 

carrierl by the NISD is not sufficient to suoply the whole metal 

4ndustry. In addition, there is no reliable system of issuing the 

certificate of skills of the skilled workers in the industry, 

thus, when large fabrication work exists, the fabrication firms 

always have difficulties in finding the appropriate skilled 

worke~s. 

design. 

Only a few firms feel the necessity for welding 

In most cases the work tends to be carried out rather 

haphazardly based only on past experience. Thus, many products 

sho~ poor reliability against tha basic principles of welding 

design. However, for the firms that carry large fabrication works 

and produce the products which must ~eet the standard. there are 

problems of sho1tage of experienced fa~rication/production design 

en(ineers. 

vjsited 

drawings 

The technical manager of cne large fabrica~ion firm 

indicated that most local fabrication designs and 

do not contain enough information for actual 

fabrication work or production work. As the results, it is very 

' 
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difficult to fabricete good quality works or to achieve th~ 

desired tolerance. 

Raw materials: Practically all the raw material~ 

input lo the fabrication industry are imported. p 1 at es 

and large steel sections are imported excapt for tubing se~tjon 

which are rolled locally but from !mporled steel plates The 

locally ~ade welding rods also use iillported raw materials. Bolts 

and nuts are locaJly made hut t~e high strength bolts and nuts 

are also manufactured from imported raw materials. 

Rolling Mills. 

There are two types of steel roiling mills, the 

one~ with melting equipment and the ones without melting 

equipment. The latter type is commonly known as the re-rollers. 

l!. 
For the steel mills with melting equipment, Daster 

report indicatec.; that, amont ASEAN countries, Thailand is one 

of the most expctlsive ccuntries as regards local scrap, labour 

cost, energy costs and P.lectrodes, and by far the most expensive 

as regards ferro-alloys. Also, according to the surveys, 

equipment conditions and operating practices of the rolling mill~ 

resulted in higher energy consumption rat~ and more electrode 

consumption per ton of steel production when comparing to the 

mills of the same size in developed countries. All this combined 

r<:sulted in the uncomp~titiveness of local steel industry. 

Ll M.N. Daster Co. ,Ltd., Study on Minimu;n Economic Size Plants 
for St~el Processes in ASEAN countrje~. Calcutta, 1980. 

\ 
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Major products of these steel mill~ ere round 

structural dteel bars. Although their products are conforming to 

stondards, the lack of formal R&D activities ~nd the lack of 

metallurgic~! engineers who specialize in steel making 

prevent t!:e mills from improving the product quslity or 

diversifying to better quality products which have more value 

adaed. 

Most of the re-:ollers have no possibility to 

~aint~in adequate tolerances neither dimensionally nor chemically 

nor metsllu~girally. The raw materials inputs are of low quality 

or even unk~own properties. These re-rollers produce low and 

~neven quality prnducts for the cost-conscious users. 

Machin1r~ 

The machining capability of the subsector is 

generally lcN. Only few products of the subsector require· 

preci~ion machining. The procens has been considered a secondary 

or supForting proce5s in most companies. In the industry which 

requi~es extensive ~se ~f die~ and forming tools such as aluminum 

extru~ion piants llnd rolling mil2s, quality and special purpose 

machine tools 3re being used in the production of tools and die£. 

The tool and di~ production, however, is normally limited to in-

factory used. Some larger foundries especially those producing 

machinery parts operate their own Machine shops.The shops consist 

mostly of general ~urpose machine tools and do not produce high 

precision products. 

' 
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Technical Capability 

capability 

technology, 

product and 

capability 

manpower, 

activities 

information. 

The technical capability is defined as the 

of of the enterprises to absorb the transfer 

to undertake engineering research and development, 

process evaluation and design functions. The 

depends mostly upon the availability of technical 

the level of research, development and design 

and the ability to get access to technical 

The discussion will focus on the larger size 

establishments since small establishments in the subsector do not 

possess significant technical capability. 

Technical manpower 

All larger size firms employ engineers and 

technicians. The technicians are mostly employed in the operation 

level, as foremen or supervisors. However, few engineers are 

employed solely in a technical role such as design and 

development. Most of them combine the role w'th the business 

management of the firms. Most graduate engineers are assigned to 

work in the process for a few years as an on-the-job training 

program and then be assigned to assume some management function 

outside the plant. Therefore, most engineers of the subsector 

have only a few years of experience in production process. Most 

of these engineers also do not have good managerial or industrial 

engineering hackground. 

Ther~ is a shortage of matallurgical engineers and 

production engi11eers in the subsector. The technician graduates 

' 
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also have soft background in materials technologies, production 

technologies and instrumentation. Thus, the technical workforce 

of the industry, although able to operate the process 

successfully, have difficulty in the development activities. 

A recent survey indicates some shortage of technical 

manpower in industry especially in the field of metallurgical 

engineering and production engineering. However, . .. . . since ~-1ere is 

not any significant technology improvement act1vities being 

pursued in the industry, this shortage j~ often not seen as a 

serious drawback by most of the entrepreneurs. However, fer 

further deepening and maturing of th~ inuustria} st r L·.c tu re, 

technical manpower is essential and its shortage can create a 

serious bottleneck for development. Suwe enterprises begin tv 

realize the shortage of encineers, technical and skilled \ 
personnel as one of the ~ajor obstacle~ to their operations. 

Therefore, any future development program must neceqsar1ly 

incorporate plans for upgradirg tha skilled levels of t~e 

production workers and the professicnal engineering personnel. 

Research and development (R&D) 

Research and development activities in thL; 

subsector are almost non existent. None of the firm3 has their 

personnel assigned ta work sclely in research and development 

activities or set aside a budget for research and development 

work. There are ~om~ iPf0rmal development works toward the 

production of new steel ~lJoy~. ::iome works have bec:n carY-ied with 
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co-operation from university staff, however, t!1e progress is slow
0 

At 

present, there is no R&D instituticn in dire2c supportive of the 

industries in thi~ suLsector. 

Design 

The design capabi 1 ity is limited lo only basic 

design. Most of the product des.l.gus are copied frohl imported goods 

or through lic~nsini, jo.i.nt VPnturf, o~ subcontracting from 

foreigu crigin~ls. The major oLstacl~ is the l~ck of product 

designe~and experienced prod~~ci0n design engineers. 

Access to technical information 

Typical la~ger firms in this subs~ctor have some 

&ccess t o t e din i c a i info n:1 at i c 11 th r o .1 g h joint venb-re or 

licensing agreeru~nts or thrcugh the suppliet of equipmPnt B~d 

There )
. ,. _.., n:1 l v'.::.a l to ~up~ly t£chnical 

information or to giv~ technical con$~ltancy services. 

Testi3g faciliti~s and qu~l~ty control 

Most: of the l&rger firms have basic testing 

equipment neces..;ar.y for their· product testing. Some equipment are 

expensive and are ~~eil»h)e only at plant with larger scale of 

opt-:rations. Tlae spectro:ceter which is used for chemical 

composition analyKi~ is one good 2xample. Some fir~s which have 

production activit~es jnvo]ve the remP!tiDi of metal scrap do not 

have the spect r;1mi!ter. T~e~efore, the comp0~jtion of each melting 

j s unknc.;.i;, which r.:sul t i1i6 iri ?',1Cr produc.:,: quality. Large 

in<lustri8~ which y~·e f~lly equi~~e~ with t~sting facilities are 
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unwilling to offer service to other firms in the same subsector. 

There is no calibration ser~ice available. Some 

testiilg equipment have been in use for some time without any 

calibration. Laboratory personnel in some plants have not Leen 

traired to perform the test accurately. As shown in Table 2.7, a 

simple check of quality of the products exists in the maJority of 

tne plants surveyed. Some of the purchased materials and 

manufactured goods are often chosen for inspection. However, 

statistical quality control in the strict sen~e is rare. 

Furthermure, results in Table 2.8 indicate that only a few firms 

are aware of the significance of the Thai 

an~/or international standard. 

Industrial management capability 

industrial standard 

The management of production activities in most of 

the larger firms in the subsector is ineffective. The majority of 

the firms in this subsector are family owned-and-operated. All 

management functions including the production 

performed by the owner-manager of the firm 

management are 

which usually 

possesses little or no knowledge of production and industrial 

management. Only a few firms have industrial engineers 

responsible for the task. 

The lack of industrial management skill in most of 

the firms in the subsector, including all smeller size firms, 

creates serious adverse effects. Poor production planning and 

control resulting in high production cost, low and inconsistent 

' 
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Table 2.7 QUALITY cor:TRUL SY!:iTEH 

(No. of Respondent) 

I-0 Code 
PrA1ctice Toh.l 

. 106 . 107 108 . 109 . 110 111 

1. Once the problem occurs 1 1 2 

2. Check the firBt workpiece 2 1 1 4 

3. Simple check list 3 3 3 3 1 13 

4. By control chart 6 1 2 1 3 13 

5. Check every stJJtion 3 .. 6 ./ 

6. No control 1 1 2 

Note More than one choice car be applicable to any one plart 

Source Survey 

Table 2 ~8 CONFOHMI'l'Y l'IJTH INDU~TIUAL STANDARDS 

(No. of Respondent) 

I-0 Code 
Type of St•ndards Total 

106 107' 108 109 110 111 

1. Customers' ,;tandard 2 3 1 2 8 

2. Own standard 1 3 4 8 

3. Thai standard 11 2 13 

4. International st an du.rd 3 1 2 4 10 

5. Others 2 2 

Note More than one choice car be applicable to any one plant 

Source Survey 



- 84 -

product quality and irregular delivery. 

To draft a picture of the industries' technical 

capability which can be useful for the restructuring and 

development scheme, the firms in this subsector are classified 

into four levels according to their te~hnical capability. The 

major processes involved are classified as summarized in Appendix 

J. In each process category, level l is the lowest capacity level 

and level 4 is the highest capacity level. In general, firms 

classified to level l are those who do not possess any 

significant technical capability. Firms in level 2 are those who 

possess some technical capability and can produce products which 

are slightly substandard or with inconsistent quality. Level 3 

firms are those who can produce standard products with good 

quality control schemes to assure consistency in quality and have 

good technical capability including the basic design capacity. 

Level 4 firms have similar characteristics as those in level 3 but 

have stronger tP-chnical staff with knowhow and experience to 

produce specified products and also have research and development 

capacity for product development. 

Referring to the classification of firms in page 

59, all small firms which are classified to the first group 

stand as level 1. Majority of the firms in the second group are 

in level 2. 
I 

Few firms in each product group classified under I/O 

code 105 to 111 have capability upto level 3. These firms are 

either the joint venture firms or larger local establishments 

which have good access to foreign technology. With the exception 

of the Siam Iron and Steel Co.,Ltd., none of the firms surveyed 
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can be classified to level 4 category. 

It should be noted that, at present, Thailand 

not have any firm in regular production of primary iron and steel 

products listed in 1/0 code 105. The absence of local industry to 

produce primary steel products has results in high degree of import 

dependence of inpct materials to the secondary steel industries. 

Technical Prospect 

At present, none of the technology used in the 

subsector reaches the mdture stage. However, industries in the 

subsector have some strong points which show potential for future 

development. Larger size industries have good technical manpower 

and could assume leading role in technology development. Smaller 

industries can have the flexibility advantage, if properly 

managed. However, there are several shortfalls which are obsta~le 

to technology development. The strong points and shortfalls can 

be summarized as foJlows. 

Stron[! points 

- low labour cost 

- average workforce has 
fairly good craftmanship 

- fairly good technicians 
good engineers 
(larger industries) 

process oriented, flexible 
to produce wide range of 
products. 

Shortfalls 

- low lab-:iur produc~ivi.ty 
- low education, low skill 

labour 

- average work force lacks 
mechanical eense 

- technical staff are assigned 
managerial functions after 
few years of techni~al expe
rience 

inadequate processing knowhow 
to diversify product line 



mostly small to medium 
size, mo~e flexible with 
variations of product at 
low quaPtity 
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most small to medium size 
industries lack tech~ical and 
manager!al skjlls to utilize 
their resources efficiently 
resulti~g in high cost and 
low quality products. 

If these shortfalls can be eli~inated, the 

industries in this subsector can be well a~veloped. 
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l1 
III THE INTERNATIONAL STEEL MARKET 

Steel is the most important metal contributing to 

development. Many studies prepared by various 

international organization> and the recent one by Dr.F.A.M. 

Vlemmings ~n his capacity as UNIDO advisor have thrown some light 

on the world steel industry. Two major themes emerge from those 

o.nalyses (i) the growing internationalizacion of industry and 

(ii) the worldwide consequence for steel industry of industrial 

policy decision-making taken at the national level. 

Steel Consumption 

The international steel market has been in a state 

of more or less chronic crisis since the first oil crisis in 

1973 changed the pattern of economic growth drastically in a 

great number of countries. Until 1974 world steel demand had 

been growing at about 5.6 per cent a year. After that y~ar, it 

took 5 years before world steel prod1.1ction reached a new peak in 

1979, followed by a new crisis ~hat force~ production back in 

1982 to the 1972 level. 

The production level in 1984 is expected to be 

the same as that of 1978, provided that no major shock occurs, 

producti0n in 1985 should be at the same level as 1979. 

LL This Chapter is excerpt from the work of Dr. F.A.M. Vlemming3, 
Report on the Iron and Steel Industry, prepared for the Thai 
Government, UNIDO, Vienna, December 1984. 

' 
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\ Whereas consumption in the industrialized countries in 1983 was 

down 17.5 per cent from 1977, the developing countries showed for 

that period a gain of 17.0 per cent. The worldwide squeeze of 

demand for steel has resulted in increasing protectionistic mood 

in the steel producing countries of Europe, and the USA. 

In a study carried out by the OECD secretariat on 

behalf of the OECD steel committee, attempt was made to identify 

a number of factors that has caused the short fall of steel 

consumption in the OECD countries. As main causes there came out: 

a shift from investments to consumption. 

After the energy crisis of 1973 the economies 

kept growing, but the burden of the increased 

energy prices was placed chiefly on industry. 

With profits squeezed they reduced 

investments, e.g. in Germany the investment 

share of GDP has fallen from 24 per cent to 

less than 16 per cent. As about 70 per cent of 

steel consumption goes into investment goods, 

this hRs had a tremendous impact on steel 

consumption. Even the relatively good 

performance of the automotive industry and A 

strong increase of exports of investment goods 

towards developing countries could not 

outweigh this loss. 

within certain industries a shift from steel 

intensive goods towards less steel intensive 
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Figure 4 YORLD STEEL PRODUCTION 
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goods, e.g. in the electrotechnical industry 

towards electronics. 

the collapse of the ship building industry as 

~ consequence of the stagn6tion first in the 

oil transports. Although this factor counted 

very heavily in a number of countries, the 

over-all impact was rather limited. On the 

world level even in the best years ship

building did not count for more than 4 to 5 

per cent of total steel consumption. 

a changed attitude as regards stocks. As up to 

1974 steel has been regarded as a commodity 

that was in scarce supply, the users were 

accustomed to keep large q~antities of steel. 

With the increased interest rates, the ample 

supply and the highly sophisticated inventory 

management systems (e.g. the Kahan system in 

the Japanese automotive industry) the 

inventories have been decreased to a minim~m. 

It was estimated that inventories have been 

decreased from more than 4 months, to less 

than 2 months, causing a decline in steel 

demand by nearly 20 per cent over the 10 year 

period (1974 - 1~84) or 2 per cent a year. 

higher efficiency in steel making. As steel 

consumption and production normally are 

measured in crude steel, those figures 

underestimate the real development of the 
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consumption in finished steel products. If 

the same aaount of finished products as in 

1983 were made by ingot casting, as was 

usually before 1970, the steel industry should 

have produced 40 million tons of steel, or 

about 7 per cent more than they actually did. 

a lowe•ing of specific eteel consumption in a 

number of industries. This point will be 

discussed below in somewhat more detail. 

Although the reasons above were drawn from the 

experience of the OECD countries, they might as well a~plicable 

to the situation in LDCs, though SG~ewhat different in timing and 

magnitude of the impact. For in the developing countries, 

particularly in the newly industrializing countries, just in this 

period a tremendous investment activity has been started. This 

explains most of the fact that in those countries steel 

consumption grew further after 1973, unchecked until econo•ic 

recession of 1981/1982 caused the troubles here too. 

Yet a lat of room for further growth in steel 

consumption is conceivabJe. Even during these recession years 

steel consumption ir. the EEC, the USA and Japan tayed well above 400 

kg/cRpita ~ year, in a country like Thailand it has just reached 

40 kg/capita. The JSA, a countrf now well und~rway in the post

industrialization ph~se has an accumulated stock of steel 

embodied in their infrastructure and in their 'in-iustrial 

investments of over 10,000 kg per capita, a level also tr be 
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found in the industrialized countries like Sweden, Germany and 

Tjecho-Slovakia. The embodied steel stock for Thailand has been 

estimated at about 600 kg per capita. 

Specific Steel Consumption 

Some special attention should be given to the 

development of. specific consumption of steel by unit 

production in the various branches. From the OECD's report, 

of 

it 

came out as a contributing factor to the recession of steel 

demand. This factor has probably been overemphasized in a number 

of published studies. Most of the confusion comes from an unclear 

definition of the problem. E.g. in the UNIDO report "Industry on 

a changing world" some figures for Germany are quoted (p. 272), 

showing that use of steel in various sectors has declined 

considerably, e.g. 23 per cent in shipbuilding. However, another 

study reveals, that because of the growing complexity of the 

industrial structure, shipbuilding industry has increased its 

purchases of mainly steel containing components from imports or 

from specialized firms in other industries from 20 per cent to 

over 40 per cent. Therefore, the actual decline of the amount of 

steel used in a ship will be far less, although in the total 

costs of a ship the amount of electronic equipment has been 

growing. Even more striking figureG can be found for the 

automotive industry, ~hereby a consequence of the growing 

internationalization has been more and more imported pRrts are 

replacing direct steel deliveries. Measured as A percentage share 

of the total weight, the steel in the Europe&n car has kept its 

position very well, whereas in the USA it has declined only 2 per 
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cent points. By absolute weight per car however, especially in 

the USA, steel consumption has been declining more, as cars have 

become much lighter. Most of the effects can be traced back to 

the rP.placement of heavy steel parts, by lighter ones, made of 

higher quality steels. In the EEC report, "Study on the evolution 

of specific consumption of steel" a very good theoretical 

treatment of the problem can be found. 

Technology of Steel Use. 

The increase of the energy cost since 1973 has 

put a high pressure on industries like the automotive industry to 

lower the weight of their product, in the first place to save 

fuel. The relatively high energy intensiveness of products like 

steel, aluminium, glass, cement, has caused price increases, that 

have triggered a strong tendency to decrease the material 

intensity. Although some shifts between the various materials can 

be observed, the most important phenomenon has been an overall 

decline of material intensity. For example, when a material index 

was constructed for the US, containing most of the raw materials, 

from iron and steel, non-ferrous metals up to plastics, all 

weig.nted by their tensile strength , it was found that this index 

bas stayed behind the development of GDP. Within these indices 

steel has been losing nearly unchanged between the sixties und 

the seventies by abcut 0.5 per cent a year. 

Steel has answered to the demand for lighter 

products the development of qu~lities which results in a much 

higher strength. Most of this upgrading of the products has been 

' 
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achieveJ by improvements in rolling technique and heat-treatment. 

The hot-connection was introduced as a way to save energy, 
0 

by which a continuously cast slab with max 600 C directly in 

the hot strip mill can be rolled. The process is now possible as 

already in the continuous casting machine and excellent surface 

quality can be reached, that can further be maintained in 

rolling. In the cold rolling, a big improvement in flatness has 

been reached by installing axial shiftable sup~ort rolls. This 

also leads to optimal width-tolerance. In the hot strip mill, a 

coilbox will give a better temperature history during the rolling 

process, and hence a more equal quality over the full length of 

the coil. The same can be reached, although to some lesser extent 

by covering the mill between the stands. Computer controlled 

rolling has made possible a considerable lowe~ing of tolerance 

thickness. Continuous annealing f~rther gives better surfaces anJ 

higher strength as a consequence of the better heat-treatment. 

Corrosion resistance traditionally has been achieved with hot-dip 

galvanizing. Electrolytic galvanizing however has some economic 

advantages the thickness of the zinc can considerably be 

reduc~d although the corrosion resis·~nce is even better; when 

needed the coating can be made one side, for better protection 

coatint with zinc alloys, e.g. alu-zinc will be possible. For the 

user it is important that he is $Upplied with a product with a 

better surface. 

All these developments have caused a shift in steel 

consumption to high quality steel with greater strength higher 

corrosion r~sistance, lower tolerances, etc. A good example is 
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the fact that in Paris it was found that some parts of the Eifel 

tower, that had to be replaced, could be replaced by 

constructions of only 20 per cent of the original weight, a sign 

of the enormous progress in materials technology. This process 

of material saving has been continuing at a speed of about 1.5 

per cent a year, realized in number of waves. 

Future Outlook 

From the facts mentioned above it will be clear 

that the steel industry has adjusted and is adjusting itself to 

the future demand. From the causes of the stagnation, a number of 

them have a unique charactor, some of them will continue to work 

as they have done in the past over 

industry. As regards the most 

the whole history of the steel 

important one, the lack of 

investment activity in the industrialized countries, it could be 

expected that the efforts put at work by the various governments 

aimed at reversing this trend will have some results. Therefore, 

it is not illogical to expect that when the industrializP.d 

economies emerge from their economic recession, steel consumption 

in those countries again will start growing with the GDP, 

although at a slower speed. 

It has already been shown 

production has not dropped at 

that at a world level 

steel all, but has been 

fluctuating around the level reached in the early seventies. The 

steel crisis therefore has not as much been a problem of falling 

demand, but a problem of over capacity, With a growth rate of 

steel consumption of over 5 per cent up till 1973 a lot of 

' 
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expansion was going on to match the further expected continuation 

of this growth. As a consequence of the long gestation period. a 

lot of projects were under construction. to be completed into the 

years up to 1978. In some of the newly industrializing countries 

this process even went on to the early eighties. This caused over 

capacities as high as 150 million tons. 

In its turn this over capacity caused a tremendous 

competition on the world market resulting in all kind of dumping 

practice and price cutting. Although the steel industry until 

now has been strictly nationally organized, there has al ·ays been 

a growing international trade in steel product, from 19 per cent 

of the total world production in 1970 to 25 per cent in 1982. 

Investment activity in the iron and steel industry 

has fallen dramatically, from US $ 5 billion in 1979 to US $ 1.8 

billion in 1983. In the steel producing countries all the 

investment activity is concentrated on modernizing the existing 

facilities. Only in some of the NICs some further growth of steel 

capacity may be expected. 

On the other hand, in the USA there have been a 

number of closures, which reduce the capacity by 20 to 30 million 

tons. In the EC, the European Commission, that has the authority 

to deal with steel matters, has worked out a plan to reduce 

capacity by 40 million tons before the end of 1985. More than 

half of those closures have already been realised, in some 

countries even more total reduction is required. As even 

more capacities are becoming economically obsolete, real capacity 

' 
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in the world is now coming down rapidly. 

Together with some growth in demand, the steel 

industry in the second half of the eighties should have better 

prospects than it ·has had over the last 15 years. In Europe 

some of the companies are already dving well. So Hoogovens 

(Netherlands) has been able to announce a net profit of US $ 60 

million in the first half of 1984, and even better prospects for 

the second half. Other companies like Arbed (Luxemburg) have 

announced possitive results for the first half of 1984 too, 

although to a lesser extent. This means that the actual prices in 

Europe (after the increase per 1/10/1984) may be considered to 

reflect more or less than actual level of steel cost in Europe. 

This level proves to be far less than the now prevailing level in 

the USA, but about comparabie to or slightly higher than the 

Japanese home prices. 

When the world steel market will gradually move in 

the direction of an equilibrium, it may be expected that the 

international price level will move towards this cost price level 

of Europe and Japan, the two regions that in spite of the growth 

in export of some other regions, still count for about 57 per 

~ent of world steel exports. 

' 
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IV DEVELOPMENT STRATEGY 

The development strategy for the metal product 

industries will be based on the following objectives : 

(a) Strengthening the linkages within the sector 

as well as with other sectors. 

(b) Promoting 

Thailand 

(c) Raising 

exports of the products that 

has potential comparative advantage. 

production efficiency of the 

To 

industries in both technical and economic 

aspects. 

achieve these objectives, the follow:ing 

approaches are instrumental 

(a) Rationalization of protection system. 

Alternative tariff and business tax structure 

will be proposed to correct their bias against 

the production of basic and intermediate 

products and to create a trade regime which is 

not biased against exports. 

(b) Promotion of Industrial Standard System. 

Industrial standard system includes material 

and product testing and certifying services, 

instrument and testing equipmeut calibration 

services and maintenance of industrial 

standards. To make these services available to 

industries is complementary to the 

subcontracting system. Product testing and 

certifying agencies should attain interna

tional recognition to support export products. 
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(c) Development of techniLal manpower especially 

in the field of metallurgy, metallurgical 

engineering, production engineering and 

i~dustrial engineering. 

(d) Development of labour skill including 

promotion cf training scheme in industries. 

(e) Promotion of industrial extension ~zrvices. 

(f) Promotion of research and development both in 

the gov~rnment agencies an~ large industries. 

The research and development activities should 

be in harmony with the development of the 

industry in the subsector. Priority of 

research and development activities is set as 

follows 

i) technical consultation, technology 

assimilation and diffusion. 

ii) adaptive development (adaptation of 

foreign technology to suit local 

condit..ions) 

n&o. 

and mission orient~d 

iii) basic research. 

The R & D should emphasize the specialized 

manufacturing technology such as precision 

casting, metal formin~ processes etc. 

(g) Supporting scheme for local enterpreneures, 

new or already in business, in setting up new 

product lines which utilize new technology or 

new innovation. 
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New Investment 

~he prospects for new investment in metal products 

may be judged from the following considerations : 

(a) Since the second oil shock in 1979, the 

domestic as well es world wide steel 

consumptions have been much lower than 

expecteJ. This has led to the current low 

le" el of capacity utilization as the 

product~on is not only constrained by stagnant 

domestic demand but also greater competition 

from foreign supply and difficulties in 

export. 

(b) The global demand for steel in the future is 

expected to be shifting towards greater use of 

high quality steels eo a result of high energy 

cost which forces steel users to economize it 

by weight reduction. 

(c) Steel production facilities in Thailand are 

not adequately efficient. Production cost is 

far from being internationnlly competitive. 

Without reorganizatio11 and modernization of 

plants and equipment, high protective wall 

will httve to be maintained indefinitely 

resulting in the high material cost for the 

steel using induatries. 

' 
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(d) In compa;.·i son with the :;teel making 

industries, the fabricated steel products 

have shown better performances with respect to 

self sufficiency and ability to eKport. Their 

growth path also appears to be more robust. 

(e) The major constraints to the development of 

steel industries in Thailand may he identified 

as beckwardness _of technology, iack of basic 

raw materials, and shortage of capital f~r 

large scale industries which are oiten 

associated with high cupital intensity. 

The r.omparative advantagP. of Thailand lies mainly 

on the abundant supply of cheap labor. Therefore the existing 

structure of the Thai metal product industries is concer.trated in 

industries which require only low level of technology with low 

value added and those which can survive only behind the high 

protective walls. As the outlook of future steel demand appears 

to be unfavorable for low technology steels, the industry is in 

great need of strengthening its technological capability. New 

investment should be concentrated in product diversificatio~ and 

modernization of plants and equipment for existiug produ~ts. 

Technological improvement should be emphasized in the promotional 

effcrt for sustainable growth of the industry. 

To induce investment in the direction suggested 

above requires a consistent set of policy measures conducive to 

technological 

rationalized to 

improvements. Tariff 

contain undesirable 

prote~tion 

expansion of 

should be 

inefficient 
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industries and should be more rewarding for the efficient ones. A 

package of fiscal incentives should be introduced to encourage 

more research and deveiopment as well as plant modernization and 

reequipment. Investment promotion should give priority to 

projects w~ich contain the b~nefits of upgrading the country's 

technological capability. The BOI should require foreign joint 

ventures to submit plans for the transfer of technolofy to the 

Thai partners in granting its promotional privileges. 

The following subsections review the investment 

opportunities of some selected subsectors with respect to the 

demand outlooks, potential markets, technical constraints and 

c~st competitiveness of the domestic suppliers. 

Forges ~nd Foundry 

The domestic demand for forged parts and cast parts 

may be divided into two main sources, namely those used as 

original equipment and those used as spare parts. The major users 

of these products as original equipment are the machinery, hand 

tools, and automotive industries. Domestic producers can satisfy 

most of the required original parts for agricultural machinery, 

pipe fittings, cutlery and hand tools, and diesel engines. For 

automotive parts, industrial mining machinery, tractors and other 

heavy vehicles, the original equipment are mostly imported. 

Supply of forged and cast parts comes from about 

700 local producers, most of which are located in Bangkok. Rapid 

expansion of the industry in the late 1970s followed by prolonged 
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period of slump in the early 1980s has resulted in the present 

high level of excess capacity. It is estimated that most firms 

are presently operating at the capacity utilization rate of 50 

per cent or less. 

There are only few firms that can produce forged 

and cast parts of reliable quality. The leading firm in this 

field is Siam Navaloha which supplies major components for 

agricultural diesel engines. With the except of these few modern 

plants, the rest are concentrated in producing low quality 

products. To speed up the development of this industry, the 

technical capability of the firms should be upgraded so that the 

range of these products could be extended towards high quality 

products. Some of these products such as agricultural machinery 

parts should be standardized so that the unit cost of quality 

products can be lowered. It is estimated that import of forged 

and cast original equipment for automobiles and other machinery 

is about 200 million baht per year. The prospect for new 

investment in this area should be further investigated. A 

specific product that should receive special attention is 

domestic pr0duction of standard gear box. A large potential 

market already exist for gear box, gear, and blank gear as there 

is a wide range of applications of these products. To capture 

this potential market, the products must be supplied at 

reasonable costs, assured quality and interchangeability. This 

can be made possible by standardization and active promotional 

effort to induce mass p;oduction. 

' 
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Nonflat Steel Products 

Since 1980, the demand for nonflat steels has been 

stagnant with annual consumption significantly below the peak 

level of 1979. Capacity utilization rates of the existing mills 

have been generally below 50 per cent. The production facilities 

are relatively inefficient as evident from high energy and 

electrode consumption per charge and high wastage of steel. 

Considering the prospect of growth of steel demand and the future 

competition among countries, upgrading the production technology 

and the necessary reequipment associated with the efficiency 

improvement are imperative. The conversion from ingot casting 

into continuous castings is among those desirable changes towards 

economizing energy and mate~ials cost. It is estimated that 

continuous castings can reduce the unit cost of production by 

about 500 baht per ton of steel. The saving is mainly due to 

reduction in fuel consumption. 

Modernization of plants and equipment may be 

accompanied by product diversification. A large market already 

exists for various steel sections and high ~tregth structural 

steels grade SS 40 to 50. These products can be produced with 

only minor additional equipment. They consume the same order of 

energy required by production of existing products such as steel 

bars, but their value added is significantly higher. 

Expansion of steel making capacity without 

introduction of efficient production technology should be 

discouraged as it would only add up the excess capacity and will 

' 
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perpetually require high protection for survival. The rerolling 

activity should be gradually phased out by toughening 

regulations. 

Flat products and fabricated metal products. 

Consumption of flat steel products has been 

increasing more rapidly and more stable than nonflat products. 

Some flat products and fabricated products such as welded pipes, 

compressed gas cylinders and metal furniture and fixtures have 

been exported in significant amounts. A large amount of cans are 

also exported indirectly with the exports of canned seafood and 

canned fruits. 

Fabricated metal products generally involve 

unsophisticated technology, have high labor intensity and do not 

require large scale investment. Thailand is virtually self-

sufficient in metal furniture and fixtures and structural metal 

products as imports of these products represent small fractions 

of domestic demands. This leaves cutlery and hand tools and other 

fabricated metal products as the major areas for import 

substitution to aim at. Table 4.1 identifies major imported items 

among fabricated metal products f~r further investigation into 

the possibilities of establishing local production. 

' 



Table 4.1: 

BTN Code 

731700 

7318 
731821 
731822 

732009 

'i33221 

8202 

8203 

820301 

820303 

820304 

8204 

820411 

820412 

8205 

8211 

830101 

8315 

8401 
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IMPORTS OF SELECTED METAL PRODUCTS 

(1983) 

Products 

tubes pipes of cast iron 

tubes pipes of iron or steel 
seamless 
others 

tube pipe fittings 

bolts 

saws 

ha~~ tools including cutting pliers 

pliers pincers 

spanners wrenches 

files rasps 

hand tools including mounted 
glaziers diamonds 

hammers 

screw drivers 

interchangeable tools 

ra.zors & ra•zors b Jade 

locks padlocks & parts 

wire, rods, tubes, plates electrodes 
and similar products 

boilers 

Source: Customs Department 

Import value 
(mi I lion baht) 

375.4 

608.4 
147.4 
462.0 

144.1 

162.5 

70.9 

247.9 

60.1 

78.7 

71. 0 

178.9 

26.4 

28.0 

410.8 

50.9 

157.3 

75.l 

2,250.·/ 
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Table 4.2 shows the list of fabricated metal 

products that have been exported in significant amounts. These 

products demonstrate the ability of Thai manufacturers to compete 

in the international market. Export expansion also contributed 

significantly to the growth of metal furniture and fixtures, 

structural metal products and other fabricated metal products. 

The success in export does not only depend on selection of 

products but also on production efficiency of the producers and 

their marketing techniques. There are many cases in which 

producers are initially successful in export market penetration 

but quickly losing the markets later on due to unreliability in 

product quality or delivery. Rapid growth in exports is 

sustainable only if the producers continuously improve their 

technical capability and marketing strategies. In addition, they 

must watch closely and react quickly to the changing trend of the 

world market. 

To identify specific products with promising export 

potential, knock down metal furniture may be an interesting area 

to be investigated. Thailand presently exports significant amount 

of metal furniture, but the products are bulky therefore their 

competitive advantage is eroded by high transport cost. The 

export market should be greatly expanded if the producers can 

improve their precision in producing the furniture in knock down 

forms. The products that have made significant progress in export 

as listed in table 4.2 should be further promoted by all export 

promotion measure , technical and financial assistances. 
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Table 4. 2: EXPORTS OF SELECTED METAL PRODUCTS 

(1983) 

BTN code Products 

731700 tubes pipes of cast iron 

731822 other tubes pipes 

7320 tube pipe fittings 

732001 of cast or malleable iron 

7323 casks, drums, cans, boxes, etc. 

732400 compressed gas cylinders 

7338 articles for kitchen 

820112 changols & hoes 

8214 spoons forks, etc. 

821403 of corper bronze 

830600 statuettes other indoor ornaments 

940101 chairs 

940303 other furniture & parts 

940309 parts of other furniture 

Source: Custom Department 

Export Values 
(million bant) 

107.8 

320.1 

61. 4 

59.7 

29.2 

49.9 

42. 4 

26.3 

106.2 

105.0 

47.3 

116.6 

399.5 

128.1 



- 109 -

/1 
Industrial Standard System 

Present Status 

Considerable legal and technical infrastructure 

already exist in Thailand to support the industrial standard 

system whose constitutive mechanisms pertain to the following 

activites : 

a) Legal Metrology and Documentation Standards; 

b) Maintaining Standard of Measurement; and 

c) Materials and Products Testing Services 

(Industrial Metrology) 

However, there seems to be inadequate interaction and 

coordination between various components and agencies concerned. 

Detailed :iiscussion of the present status of Thailand's industrial 

standard system has been presented in the Industrial 

Restructuring Study Report Volume IV : Technology Oevelop~ent and 

Promotion for the Engineering Industries ; Chapter 6 Industrial 

Standard System. 

Of the total picture, there are some notable points 

affecting the metal and metal product industry. These points 

will be discussed in the following sections. 

Documentation Standard 

Out of the 15 standard - groups, the basic metal is 

the group which is directly related to metal and metal product 

industries. Some standards in the industrial machinery group also 

Q Indus tr i a 1 Management Co., Ltd., "Technology Devel opmcn t and 
Promotion for the Engineering Industries," 1985. 

' 
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affect the industries. Between 1970 and 1983, 62 Thai National 

Standards in the basic metal group have been issued. Some of 

the• are being under revision. Also, TISI in close consultation 

with its technical working group has identified some metal 

products and some testing procedures (Table 4.3) whereby priority 

for industrial standards preparation should be given. Follow-up 

actions need to be taken. 

Materials and Products Testing Services 

Two outstanding features that have been detrimental 

to the development and expansion of metal and metal product 

industries ere linked with the "technical competence/quality" 

aspect and the 'quantity• aspect of materials and products 

testing services. They can be attributed to the aforementioned 

infrastructural weakness, i.e. , lack of coordination in legal 

metrology and the maintenance of national standards. 

As raw materials analysis and products testing are 

integral to quality assurance scheme in all manufacturing 

industries, companies seek to undertake these tasks through their 

own means and those technical supports provided by laboratories 

in the public sector. In companies which are subsidiaries of 

those in developed countries or have access to 

technologies, their 

technical competence 

testing facilities are adequate and 

their 

their 

commendable. However, in most cases, 

awareness of the importance of making measurements traceable to 

the national standards is lacking. The situation is worsened by 

the fact that their measuring equipment have never been 

' 
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Table 4.3: LIST OF METAL AND METAL PROIU:T, WHEREBY 

P~IOR!TY RJR STANDARI:S PREPARATIOO IS PRCPOSED 

- Drainage Pipes 

- Axes 
- Piano Wire 
- Welding Electrode 

- Rivets (Steel) 
- Steel for Welding 
- Rerolled Carbon Steel 
- Non ferrous metal testing , 
_ Classification of surf ace finishing 

- battery termi~als 

- Steel Lamp Post 

- Fence wire 
- Stainless Steel Pipe 

- Alwninwn tube 
- Measuring tapes (up to 3 meters) 

- Non - Destructive Testing 

- Welding 

Source: TISI 
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recalibrated since the time of purchase or, in many cases, are 

calibrated with 'national' standards not traceable to 

international standards. 

The laboratories in the public sector suffer the 

same fate. As the testing of materials and products to obtain 

test certificates or to qualify for display of TISI industrial 

standard marks can only be done in the public sector/state 

enterprise laboratories, competency of these laboratories is 

seriously questioned. (Therefore, the results of materials and 

prorlucts testing have been inconsistent and cannot be accepted 

asaccurately reflecting actual properties and performances. 

At present there are thirty authorized laboratories 

only in the public sector and state enterprise agencies of which 

seven are attached to universities and six belong to various 

state enterprises. 

In addition to the existing problem of quality 

controlling of TISI-authorized laboratories, testing time 

required by different laboratories varies considerably. The 

difference can be wore than one order of magnitude and is 

attributed to several factors, viz : 

(a) Only thirty TISI-authorized laboratories 

exist; not all laboratories have adequate 

facilities and manpower to undertake the 

complete range of tests required. Some of the 

principal testing agencies such as DSS and 

TISTR are over loaded. 

' 
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(b) In some laboratories especially in 

universities testing is not considered as 

being of high priority and will be done after 

completion of other tasks. 

Policy Guidelines 

The pollcy guideline~ for the Thai industrial 

standard system, to promote the metal and metal products 

industries, should base on the following :enets 

a) Improving the quality of metal and metal 

products 

b) Increasing the technical capability of metal 

and metal product industries so as to assure 

their prod~cts being conformed to standards 

and compatible to the requirements of 

downstream industries. 

Three measures have been proposed in the Technical 

Development and Promotion of the Engineering Industries Report : 

a) Establishment of National Measurement Standard 

Board, 

b) Establishment of a National Voluntary 

Laboratory Accreditation Scheme, 

c) Strengthening the Capability of TISI 

All these three measures are necessary and will 

have positive effect in the promotion of the metal and metal 

' 
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product industries. The discussion to be followed is based on 

the above report. Only important aspects related to metal and 

metal product industries are discussed. 

Action Plan 

Establishment of the National Measurement Standard Board 

Objectives 

Targets 

The objectives are: 

(a) To establish the Natiooal Measurement Standard 

Board of Thailand whose principal functions 

are: 

To advise the Government on the national 

policy and plan in maintaining measurement 

standards; 

To coordinate activities relating to the 

maintenance of standards undertaken by 

various agencies. 

(b) To establish a national scheme on measuring 

equipment calibration and services. 

The targets are: 

(a) Establishment of the National Standard Board 

and its secretariat office 

( b) Identification 

responsible 

stanc.19rds 

of 

for 

government agencies 

maintaining measurement 

' 
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(c) Establish a network of calibration centers 

(d) Hold local training courses for users of 

measurement standards. 

The relevant standards and number of participant 

undergoing the training each year will be 

Measurement Standard 

Dimensional 

Mass and Associate q~antities 

Photometric and Spectra 
radio metric 

Methodology and Mechanism 

Number of trainee 

10 

10 

6 

The organizational structure as proposed in the 

engineering industries report will enable th~ organization to 

support metal and metal product industries. No special unit will 

be required since the standards to be maintained and calibration 

service needed are common in most of the mechanical engineering 

industries. 
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Activities 

In the activities proposed by the engineering 

industries report, there are a few aspects that need to be 

focussed for the metal and metal product industries: 

(a) The office of the board should have expertise 

to provide 

establishing, 

information 

organizing, 

invaluable for 

and operating a 

measurement and calibration prcgram for metal 

and metal product industries. 

(b) Training courses and workshopd in the following 

areas are of particular importance to the 

metal and metal product industries: 

The 

Mechanical Properties Testing 

Dimensional Mctrology 

Spectroradiometric 

analysis 

Metallography 

and spectrochemical 

Statistical Concepts and Procedures as 

applied to quality programmes. 

measurement and calibration program as 

mentioned in (a) should cover the same areas as mentioned in (b). 

Strengthening the Capa~ility of TISI 

Objective 

The Thai Industrial Standard Institute (TISI) ruust 

be strengthened to have capability to effectively support the metal 
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and metal product industries. Its role in standardization can 

be exerted through the following mechanisms. 

Targets 

(a) Identification of metal products of great 

importance ~nd acceleration of the preparation 

of the respective standard specifications: 

(b) Establishment and actively support of 

national standardization effort. The adjunct 

of a quality certification programme with a 

publicized and recognized quality mark backed 

up by a sound programme of initial factory 

iPspections, 

inspection 

product testing, surveillance 

and testing etc. lS highly 

desirable. The establishment of a national 

network of accredited public and private 

sector labo~atories to provide services for 

materials/products testing is necessary to 

support the certification efforts. 

(c) Development of programme to publicize and 

promote pu~lic awareness of quality and safety 

which leads to the use of qualified products. 

The targets are 

(a) Preparation of a priorit!' 

specifications required for basic 

list of 

process 

industries (e.g. forging, casting, plating 

etc.) and of engineering products by 1986. 

' 
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(b) Establishment of a special secretariat within 

TISI to coordinate the preparation of 

standards prioritized in (a) by 1986. 

(c) Establishment of the National Scientific and 

Technological Testing Board by 1986 that will: 

oversee the competence and 

professionalism of testing laboratories; 

issue testing licenses to accredited test 

laboratories. 

(d) Establishment of a special secretariat within 

TISI to coordinate activities on laboratory 

accreditation. 

(e) Screening of all public sector test 

laboratories (approximately 30) authorized by 

TISI for products testing by 1986. 

(f) Participation of accredited private sector 

laboratories in TISI products testing scheme. 

The target is 10 labs in 1986. 

(g) Strengthening the capability of the laboratory 

under TISI's Division of Standards for pilot 

work on standards fixing. 

Methodology and Mechanism 

In addition to the organizational structure 

proposed in the Engineering Industries report, two more functions 

should be added 

' 
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(a) Consultation service: there should be a unit 

to provide technical informations or at least 

identify the source of information or 

consultants to assist the industries to 

produce their products to standard. 

(b) More emphasis on the campaign for public 

awareness of quality and saiety together with 

the promotion of qualified products to reduce 

the market share of sub-standard metal and 

metal products. Products testing and 

certifying service should also be 

strengthened. 

Activities 

Six J\ctivities proposed in the Engineering 

Industries Report are: 

(a) Preparation of 8 priority list of 

specifications for basic process industries 

and metal products. These basic process 

include forging, casting, presswork and 

surface finishing processes. 

(b) Accelerated Program of draft standard by using 

local consultancy in drafting the standard. 

(c) Mandatory accreditation of TISI-authorized 

laboratories in the public sector. 

(d) Voluntary accreditation of private-sector 

testing laboratories. 

' 
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{e) Training of TISI personnel on 

accreditation. 

(~) Workshop on testing laboratories. 

laboratory 

Additional activities for the aetal and aetal 

product industries are identified as 

(g) Consultation prograa for the industries to 

produce their products co specified standards. 

The technical informations may be in the form 

of handbooks or consulting services local 

export services should be sought to produce 

handbooks whenever possible. TISI should be 

able to identify local consultant capable of 

providing service to industry. 

(h) Promote the use of metal products that 

conforming to national standards. 

Since one of the major problems in the 

metal anl metal products industries is that 

the majority of local consumers prefer the use 

of low cost products. The major consumers of 

the products of the subsector include 

construction subcontractors and government 

agencies. Publicity of quality and safety 

awareness must be increased. 

(i) ldentificetion of products that should be 

prohibited from sale if the product does not 

meet the specif led standards. 
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Some products of the metal and metal 

product industries are relevant to the public 

safety while some products of low quality have 

short life and resulting in high waste of 

natural resources. Typical examples in the 

group of •etal and metal product industries 

are rerolled bars, plumber brass and pipe 

~ittings. This type of products, if can not 

meet the specified standard, should be 

prohibited from sale . 

• 

' 
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Protection 

The degree of protection on an industry may be 

measured superficially by the nominal rate of protection which is 

the percentage difference between the actual domestic price and 

the price that would be under free trade of the proauct. The 

effect of protection on the allocation of productive resources 

among industries is however, influenced by the difference between 

the value added of the product under the protected r~gime and 

under the free trade regime. This can be measured more accurately 

by the effective rate of protection which incorporates the 

differences in input prices as well as in output prices in the 

calculation. 

In Thailand, the most influential protective 

instrument is the import duties which is applied on almost every 

product at varying rates. Other instruments are applied on 

limited numbers of products are quantitative restrictions, import 

surcharges, export taxes, subsidies and differential rates of 

business taxes between imported and domestic products. Tariff 

rHtes are generally escalated with the degree of fabrication. 

Among finished prod~cts, tariff rates on consumer's goods are 

generally substantially higher than capital goods. The wide 

dispersion of tariff rates creates the highly distorted regime 

production of finished products especially which favors 

consumer durables and discriminates against production of most 

intermediate products and production machinery. 

' 
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The escalation of tariff rat~s with the degree of 

fabrication is quite obvious in the metal products industries. 

The lowest range of tariff rates, from 5 per cent to 10 per cent, 

is applied on basic aetals such as steel and other metal ingots 

and scraps. Secondary steel products are mostly subject to the 

intermediate range of between 15 per cent and 30 per cent. Metal 

products in the final forms such as cutlery, metal furniture and 

fixtures, and other fabricated metal products are subject to the 

highest range of duties, from 30 per cent to BO per cent. 

High tariff rates on finished products and low 

rates on raw materials and intermediates result in very high 

ERPs on the former and low or even negative ERPs for the latter. 

The distortion created by this tariff structure allows many 

inefficient industries to survive and prosper at the expense of 

the discriminated industries. To improve the efficiency in the 

allocation of productive resources, it is recommended that the 

dispersion of the degree of protection be reduced by more uniform 

tariff rates. 

On the economy wide basis, it has been proposed 

that the tariff schedule should be revised such as shown below: 

Alternative sets of the proposed tariff schedules 

Set 1 

Final ~roducts 50% 

Intermediate products 40 

Machinery 20 

Raw materials 10 

Set 2 

40% 

30 

25 

15 

Set 3 

35% 

30 

25 

20 

' 
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The results of aet 3 tariff schedule on the average 

effective rates of protection on all sectors as classified by the 

I-0 Table are shown in Table 4.4). This schedule is more 

preferable than the other two alternatives as it leads to the 

least dispersion in the degrees of protection among industries. 

However, the average tariff rate remains quite high and the 

tariff rates on raw materials and intermediate products are 

mostly increased substantially under this tariff revision scheme. 

Tax rebates and refunds for exports must be available and 

efficiently administered otherwise the export sector will be 

severely affected. The effect of the proposed scheme on the metal 

product industries will also reversed the relative degrees of 

protection within this group of industries, i.e. the effective 

rates of protection on fabricated metal products will generally 

become lower than the ERPs on basic and secondary metal products. 

At the prevailing situation, the production of major secondary 

steel products are viewed as highly inefficient. Increasing the 

degrees of protection to this sector tend to facilitate the 

sustenance of inefficiency in this sector. Despite relatively low 

tariff rates on these products at present, the effective rates of 

protection for them are not low due to the lower tariff rates on 

their inputs and low value ad~ed of the products at world prices. 

The increase of tariff rates on these products is likely to 

creates an adverse impact on the downstream industries. Therefore 

the tariff rates on basic and secondary metal products should be 

maintained at the present levels. When major revision on tariff 

schedule is made, gradual steps should be taken along the 
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. . 
Table 4 • 4: TARIFF RATES ON METALS AND METAL PRODUCTS 

I/O C.Ode Industry Name Import Duty 

106 Secondary Steel Products 

- steel bar 20 
- Billet 20 
- Cxllvanized sheet 15 

- Tin plate 15 

- Iron & Steel Wire 
(Tinned or Galvanized) 30 
(other) 20 

- Pipe 30 

107 Non-ferrous Metal 

- Aluminium- Extrusion 25 

- Aluminium sheet 30 

108 Cutlery & Hand Tools 

- Cutlery 15 
- Ag-hand tools 15 
- Lock set 30 
- Other hand tools 15 
- Razors and razor blades 30 

109 Metal Furniture & Fixtures 

- Furniture 60 

110 Structural Metal Products 

- ConqJressed gas cylinders 15 

111 Other Fabricated Metal Products 

- Filing cabinets, racks 30 
- h'e lding e lectode 30 

- Plumber brass goods 30 

- Spring Surface 
(Autoioobile 's spare parts) 30 

Source: Customs Department 
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direction as proposed above from set l to set 3. The revision 

must be accompanied by two additional measures. One is the 

readjustment among each group of industries. In the case of the 

metal product industries, the tariff rates on ~~jor intermediate 

products such as steel coils, cu~ted and uncoated plates and 

sheets, bars and wire rods, pipes, aluminum ingot and other basic 

metals should not be raised. For the fabricated metal products, 

those subject to tariff rates in excess of 50 per cent should be 

lowered to the 50 per cent level. Another necessary measure is in 

the administration of tax rebates and refunds for export which 

must be speed up to reduce the effective cost of the exporters 

yet the rebate and refund amount should be as close as possible 

to the actual tax burden. 

' I 

' 
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~ic Industry Project 

has long 

era. The 

and Steel 

iron ore 

charcoal 

.r(.f' 
~~;i 

A basic steel ~iant to supply steel from iron ore 

b~en dreamed _f!hout since Thailand entered the modern 
,/ 

dream cam~ true in a modest way in 1966 when Siam Iron 

bui 1t the facility to produce pig iron from domestic 

using chat al as fuel. The faci 1i ty consisted of 3 

blast furnaces with the capacity of 20 tons per day 

each. The project has proved to be commercially unviable and the 

operation was terminated since 1975. 

Two alternatives are currently relevant to the 

basic steel development. One is the ambitious integrated steel 

project. The other is the sponge iron project. On the integrated 

steel pro~ect, a prefeasibility study was conducted in 2 phases 

which were completed in 1984 by the Estel Technical Services B.V. 

The study recommended that the project have the capacity of 1.85 

million metric tons of liquid steel per year, which will be 

further processed into 0.87 million tons of hot rolled steel and 

0.75 million tons of cold rolled steel. The investment cost of 

th~ proj~ct was estimated at 2,545 million US dollars and the 

rate of return would be 11.l per cent. 

The sponge iron ?lant project was initiated to 

assure reliable supply of raw material for the steel plants in 

Thailand. The reason for this project was cited as due to the 

demand for imported steel scrap at the estimated amount of ubout 

400,000 metric tons annually. The price fluctuation of the 

' 
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imported scrap ha5 led the steel makers to seek domestic supply 

as an alternative source. The Siam Ferro Industry Co.,Ltd. was 

established in 1979 with 10 million baht of registered capital to 

implement the project. The investment cost was estimated at about 

2,000 million baht for tbe sponge iron plant with the annudl 

capa~ity of 400,000 metric tons. The project was postponed later 

on as the pruduction cost based on the use of natur3l gas as fuel 

appe~red to be uncompetitive. The project feRsibility is 

currently reinvestigated for the use of lignite i~ place of 

natural gas. 

The basic steel projects are among many large scale 

investment projects currently under investigation. A large amount 

of resource has already been committed to the development of 

larg~ scale projects in the Eastern Seaboard such as the chemical 

fertilizer project, the natural gas separation plant, and the 

petrochemical project. With limited amount of financial resource 

available, many projects will have to be screened out or 

postponed. As the number of large scale investment projects 

accumulates, the need for an integrated mechanism to select, 

programme actions, and implement these projects will be 

intensified. The 

included among 

basic steel projects mentioned above should be 

all large scale projects under this integrated 

mechanism which may be outlined as follows: 

(a) A long ra~ge strategic plan should be 

initiated as the main function of the Division 

of Industrial Economics and Planning (DIEP), 

Ministry of Industry. The Office of Basic 

' 
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Industry Development (OBID) of the MOI should 

be merged with the DIE to avoid duplication of 

works. At present, the effort of the DIE is 

concentrated in studies of various individual 

industries which provide the basic 

informatioPs about each industry, analysis of 

the problems related to each of them, and 

suggested solutions. The OBID main effort is 

currently in conducting the studie~ of the 

feasibility of the two basic steel projects 

and taking supportive actions to imp~ement 

th~m. The two agencies should be merged and 

coordinated with the NESDB to forroulate the 

long range strategic plan to be used as the 

guideline fc~ all large scale investmen• 

projects. In so doing, the competence of the 

staff involved should be upgrade by major-

reorganization 

followL1gs: 

which consists of the 

The composition of personnels should be 

redistributed with greater proportion of 

senior ranks. 

Competent analysts should be recruited 

mainly ir. the field of engineering and 

balanced with an ap~ropriate number of 

economists. 
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The status of the agency should be 

elevated to the same level as a 

department. 

(b) The long range strategic planning should be 

translated into program~es of actions in each 

of the five-year National Economic and Social 

Development Plans. 

(c) The Industrial Estate Authority of Thailand 

should be the main executing agency. This 

additional role should well complement the 

present function of the IEAT in development of 

industrial estates. 
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Technical Assistance 

General Scenari~ 

The metal and metal product industries, in 

general, are the technology - intensive industries which require 

an incessant technical development and high-level skill manpower. 

Until recently, the government intervention into industrial 

has been limited. Few technology assi~tan~e development 

programmes, if any, have been offered. The results from the 

survey indicated that almost all technology u~ed in the industry 

are imported. Local industries still unable to unpackage and 

develop key technologies necessary for the sub~ectcr development. 

The process of importation of technologies is unrequlated. 

Hence, there ia little effort made to develop indig~nous 

processes and technology. Larger scale industry in the subsector, 

so far, has relied on purchasing technologies from abroad. The 

relatively open technology import policy of the country ha3 

facilitated this process. Thus, currently, large scale industry 

is willing to commit little, if any, resources to technology 

development although it has ample financi~l capability. No~e of 

this lar~er establishments reported to have in house R & D 

facilities and most of their investment goes to development of 

production facilities. Medium and small scale firms of the 

subsector do not have enough capital to invest in technology 

development of their own. 

' 
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Limited technological support capability exists at 

source governmental agency such as universities, TISTR and some 

divisions in the Department of Industrial Promotion. The budgets 

allocated to these supporting activities ere very small. In the 

universities, most of the research is carried out independently 

of the manufacturing firms and the on-going university-industry 

interaction is still at low level. Engineering colleges in 

universities such as Chulalongkorn University and King 

Institute of technology offer testing services 

Mongkut's 

and some 

consuitation on the product and process development, but these 

services ere regarded as having low priority in budget allocation 

and job promotion. 

Engineering consulting firms offering service in 

metal and metal product technology are almost non existent. The 

existing consulting firms currently offer services mainly in the 

fields of civil engineering works. Engineering services 

companies often serve as good gate-keepers for technology 

transfer for an economy and their absence in the metal and metal 

product subsector is seen as one serious drawbacl. In the 

absence of engineering service companies, the entrepreneurs must 

turn to turn-key type technological imports. 

There are a few testing facilitie~ in the private 

sector. Some testing facilities exist in the public organizations 

but these are spread quite thinly ~nd there is not a single 

well-equipped organization c&tering specifically for the 

technJlogy need of the metal and metal product industry. 

' 
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Subcontracting activities within the subsector is 

quite liaited. This is not an irregular phenoaenon since most of 

the industries in the subsector produce intermediate parts to 

supply to industry in other 3ubsectors. Thus, there are only weak 

linkages among industries within subsector. Subcontracting 

activities among other subsectors especially the machinery 

subsector is also at low level. There are complaints that only 

few fi~•s in the metal and metal product subsector can produce 

high standard parts. 

Technical Assistance Institutions 

Currently, there is no institution specializing in 

metal and metal product technologies. Although, there are few 

governmental agencies and private organizations which have some 

activities in supportive of the development and promotion of the 

metal and metal product industries. The relatively active 

institutions include, the Division of Industrial Service (DIS), 

the Institute of Skill Development (ISD), King Mongkut's 

Institute ' of Technology (KMIT), Chulalongkorn University, 

Thailand Institute for Scientific and Technological Research 

(TISTR), 

(TPA). 

and Thai-Japan Technological Promotion Association 

Activities of each of the above mentioned institutes 

normally cover a wide range of technologies and none of these 

institutions.has direct responsibility over the promotion of the 

metal and metal product technologies. 
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Engineers 

The technology fields that are in direct support to 

the metal and metal product industries are metallurgy, 

metallurgical engineering, production engineering and industrial 

engineering . 

is the only 

Currently, the 

Faculty of Engineering at Chulalongkorn University 

institute that produce metallurgical engineers. 

department of metallurgical engineers has only 6 

academic staff producing 4 graduates annually on the average in 

the past 5 years. 

King Mongkut's Institute of Technology is also the 

only institute to produce production engineers. Currently, the 

institute has produced about 50 production engineers annually in 

the past 10 years. These engineering graduates spread to all 

industrial sectors. Only few work is the metal and metal products 

industries. 

The Industrial Engineering Departments of all 

universities can produce up to 140 IE graduates each year. 

Similar to the production engineering graduates, few of these 

engineers work in the metal and metal product subsector. 

All engineering graduates possess basic 

understanding of engineering fundamentals. Further 

specialization is acquired on the job. Basic metal processing 

technologies such as casting, welding and fabrication, tools and 

die engineering , sheetmetal working, and metal properties etc. 

are taught as part of the whole CJrriculum. Only the IE 
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Department at Chulalongkorn University offers gruduate programme 

at master degree level. 

Technician 

There is a large network of technical and 

vocational schools which provide basic training in basic 

industrial processes. The Vocational Education Department runs 76 

technical institutesand 68 vocational institutes. Besides, there 

are courses run by King Mongkut Institute of technology and by 

various private colleges. Almost all institutes mentioned offer 

training in metal technologies and/or welding and sheet metal 

technologies which are in direct support to the metal and metal 

product industries. The technician curriculum for either of the 

two disciplines contains only one case in materials and 

metallurgy. Such specialization programmes assteel making, foundry 

and forging which are essential to the metal and metal product 

industries have not been offered in any technical institution. 

The subjects are only taught as part of the general curriculum. 

Policy Guideline 

A strategy to promote technology development in the 

local industrial system should aim at developing an institutional 

set up and manpower as well as an environment that encourages 

research and development and facilitates its application in 

industry. In addition, it should also attempt to consolidate and 

dissiminate information about the country's resources and about 

technical knowhow available indigenously and aboard. Such a 

strategy should have many facets and should systematically modify 

' 
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organizational, financial, regulatory, legal and environment 

related mechanism to be able to achieve its objective without 

creating any bottlenecks. 

The pivot elements that are considered to be the 

key of technological development can be identified as: 

(a) technology availability 

(b) human resource 

(c) promotion of subcontracting system. 

Thus, to promote technology development, the policy 

should cover all of these three aspects. For the metal and metal 

product sector, the following key policies are proposed: 

Technology Availability 

Unpackaging Imported Technology 

Metal processing technologies have been well 

developed in foreign countries and imported by local industries. 

Foreign dependency on technology can not be decreased if local 

industries do not have capability to unpackage the technology 

imported. Such capability can be developed in two stages. First 

is the digestion of the technology, second is the adaptation and 

improvement of the technology. 

Digestion of imported technology is possible only 

when sufficient technical 
information is supplied with the 

technology imported and local technical personnel are 

extensively trained. 
Thus the industry that imports technology 

should request detaileddesign, specifications, and technical 

' 
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information together with extensive training programme for local 

technical personnel. Any industry requesting promotion from the 

BOI should submit such plan indicates the training scheme of 

local technical personnel. 801 should also oversee if technical 

information or detailed design and specification are included in the 

imported package. 

The adaptation and imp vement of technology can be 

achieved only through local research and development (R&D). In 

addition, most industries in the metal end metal product 

subsector are technological oriented and many of the key 

technologies require knowhow which can be developed effectively 

through local R&D activities. Therefore, promotion of R&D both in 

public and 

with the 

private sectors is essential R&D must be in harmony 

development of the industry in the subsector. The 

necessary measures to promote R&D,in the metal and metal product 

industries are identified as: 

(a) built up research facilities and manpower in 

metallurgical 

engineering. 

engineering and production 

(b) encourage large private companies to invest in 

research and development by tax measures. 

(c) promote joint participation between the 

industry and public research institution by 

establishing regulations to allow the public 

research institutes to work with industries 

and for the research staff to earn reasonable 
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extra income from the industry in the research 

project. Also, incentives such as tax measures 

should also be provided to promote industry to 

participate in such progranune. 

Priority of research and development activities is 

set as follows: 

{a} technical consultation, technology 

assimilation and diffusion. 

(b) adaptive development (adaptation of foreign 

technology to suit local conditions) and 

mission oriented R&D. 

(c) basic •esearch. 

In the first stage, the P.&D should emphasize the specialized 

manufacturing technologies such 3S precision casting, metal 

forming processes, precision machining for tools and die making, 

heat treatment of metal. etc. Other areas of importance are 

production control techniques referring principally to process, 

quality and cost; design engineering; testing and inspections; 

and other management techniques. 

Propagation and Diffusion of Information by the 

Improvement of information exchange network 

Technology information and documentation center 

should be established to serve as sources of information for 

technological developments. The center should focus on metal 

technologies and could be part of larger institution such as the 

National Metallurgy and Industrial Materials Research and 

' 
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Development Center (NCMM) or the Metal Work~ng Industry Promotion 

Center (MIPC). (The proposal to establish both centers are 

discuss later in this chapter). 

The information and documentation center should 

made available information on sources of technology and should 

circulate technical information amongs their subscribers. One 

good example is the metal bulletin published by the Hong Kong 

Productivity Center and circulated amongs its subscribers. 

Engineering Service Companies 

Engineering service companies provide specialized 

technical assistance to the industries on the case by case basis. 

Such companies play an important role in assisting industry in 

areas in which it does not have adequate skills. The engineering 

service compaLie~ must have specialized skills and variety which 

should be able to provide the wide range of engineering services 

needed by the industries. Such services as tools and die design, 

production design, 

analysis can be 

weldment design, fabrication design, failure 

effectively provided by the specialized 

engineering c0nsultants. Larger industries which are able to pay 

full ccst of technical consultant can use the service from these 

engineering service companies. However, establishing an 

engineering service company, may require large investment in 

equipment used in testing and analysis work. These engineering 

service company should be considered as one type of industry 

which can be eligible to apply for promotion from the BOI. 

' 
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Human Resource Development 

Technical Manpower 

Although few firms in the metal and metal product 

subsector indicated shortage of technical manpower in some areas 

such as tools and die design and manufacturing, weldment design, 

and fabrication design, the shortage is not currently seen as a 

serious drawback by most industries. In general, the metal and 

metal product industries do not feel the shortage of technical 

manpower. This is mainly due to the lack of technological 

activities in the subsector. However, if the technical promotion 

plan become materialize and the industry feelsthe necessity to 

modernize their plant equipment, to carry on the reserach and 

development ~Jork and to improve their process operations to 

produce quality goods, more technical manpower will te required 

both at engineer level and technician level. 

(a) Engineers; At present, the Metallurgical 

Engineering Department at Chulalongkorn University is capa~le of 

producing up to 10 engineering graduates annually. However, only 

few students enroll in the Metallurgical Engireering Programme. The 

programme is seen by most students as too specialize and the job 

opponll.:'v is limited. 

As described in earlier sections that metallurgical 

~gineers are the most relevant technical manpower in the metal 

and metal product industries.
1 

Thus, more netallurgical mgineer:; 

will be needed in the development of the subsector. Enrollment in 

' 
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the Metallurgical Engineering Progra~me should be encouraged, 

such as the provision of scholar5hip or the registration fee 

excemption programme for some students. 

The Production Engineering Programme at KMIT has 

at full capacity. The current staff to 
been 

ratio 

operated 

is below the given guideline. Strengthening 

student 

of the 

department is necessary to enable the department to produce 

quality engineers at higher number. Specialization programmes 

such as casting and solidification processes, steel making 

processes, tools and dies design, fabrication design, weldment 

design, instrumentation, and metal propert~ · should be 

emphasized. 

Graduate programmes in metallurgical engineering 

an~ production engineering should be setup to complement the R&D 

activities. 

(b) Technicians; The metal technology programme 

and sheet metal and welding program should be strengthened. More 

courses in metal properties or metallurgy should be added to the 

curriculum. There should be mor~ specialized courses in steel 

making techPology, 

and die making 

foundry technology, forging technology, tool 

technology, instrumentation, welding and 

fabrication techniques including sh~et metal technology . 

' 
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(c} Skilled labour; In addition to conventional 

skillssuch as the ability to read drawings and the ability to use 

conventional tools and equipment of the basic process, new skills 

in automation and utilization and maintenance of modern 

machineries and equipment become, necessity. This is due to the 

difficulties arise in industry regarding training of qualified 

manpower and high cost of the personnel expenditure which would 

direct the industry toward some degree of mechanization or 

robotization such as automatic welding, mechanized foundry shop 

etc. 

The training institutions must be prepared for this 

new technologies. 

Research and Development Institution 

At present, there is no R&D institute focuses on 

the metal and metal product technology. The National Metallurgy 

and Industrial Materials Research and Development Center (NCMM) 

proposed by MOSTE will be the only institution to have some 

activities directly cover the metal and metal product industries. 

The proposed activities of NCMM, however, ranging from mineral 

processing to materials tecl1nology which includes metal product, 

ceramics, textile and other industrial materials. Care should be 

taken to ensure that the activity supportive to the metal and 

metal product industries are not diluted. The discussion to be 

followed is based on the conceptual paper prepared by the working 

group of the MOSTE. 

' 
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Objective 

The objectives of NCMM are 

(a) to generate new metal and material industries 

through transfer of technology, research and 

development, and engineering and economic 

feasibility study, 

(b) to assist existing metal and material industry 

in problem solving, improvement of quality and 

productivity. 

Target 

NCMM will support the metal and metal product 

industries by carrying research and development works in the area 

of production technology such as metal forming, forging, metal 

solidification processes, production of new metal alloys etc. 

Methodology and Mechanism 

Organization: NCMM is to be formed as a unit in 

MOSTE. During the first phase of operations, NCMM will carry 

minimal staff and facilities. Its main activities will be to 

identify and cooperate between existing agencies to perform the 

proposed tasks. A few R&D projects will be sponsored. 

assistances are being sought for equipment procurement, 

~evelopment, and project funding. 

Foreign 

staff 
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Activities 

The proposed activities of NCMM are: 

(a) to undertake research and development of 

technology pertaining to metal and material 

industry. 

(b) to act as a centre that renders industry 

services in testing according to 

internationally accepted standards as well as 

certification of quality. 

(c) to help upgrade capability of metal and 

material industry so that its efficiency anJ 

product quality approaches those of advanced 

countries. 

( d) to promote greater use of local mineral 

resources in local industry, both in existing 

industry as well as new industry to be 

initiated by NCMM. Thailand's natural 

resources will thus be given added value. 

(e) to help develop spare parts industry, machine 

tool and machinery industry in order to meet 

the need of local industry and to export. 

(f) to serve as a centre in transfering and 

transmitting information and technology 

pertinent to metal and material industry. 

NCMM could work in closecollaboration with TTC in 

the promotion of technology transfer to metal and metal prodtlct 

industries by providing relavant information to TTC. The center 

could also support activities of the extension service 
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institutions. 

Schedule of Implementation 

It is proposed to implement its action plan as 

follows: 

1. Survey of need in metal and 
material technology in Thailand 

2. Survey of natural resource end 
potential industrial product 

3. Formation of master plan and 
comprehensive plan for NCMM 

4. Design and construction of 
Building 

5. Procurement and installation 
of equipment 

6. Implement interim projects 
that serve known and imme
diate need of metai and 
material industry 

7. Implement master and com
prehensive plan of NCMM 

----------- foreign experts needed 

yr l yr 2 yr 3 yr 4 yr 5 

,._ ____ _ 

,_ __ 

-

r-----

-- - --

.,.. ___ ------------
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Extension Service Institutes 

The Metalworking Industry Promotion Center (MIPC) 

proposed for establishment by the Department of Industrial 

Promotion will play major role in offering extension services to 

the metal and metal products industries. More than half of the 

activities of the institute will directly benefit the industry in 

this subsector especially the small to medium size industries. 

The programme has been well planned and the summary of the 

project proposal has been well described in the Industrial 

Restructuring Study Report Volume IV, Technology Development and 

Promotion for the Engineering Industries. 

Manpower Development 

As described in earlier sections, strengthening and ' • expansion of Metallurgical Engineering Il'!partment. Production 

~ngineering Department and Industrial Engineering Department is 

relevant. The Metallurgical Engineering Department at 

Chulalongkorn University should be strengthened to produce at 

least 20 bachelor degree guaduates and 5 master degree graduates 

annually. Strengthening of the technical college curriculum in 

metal processing technology is also necessary. The skill 

training, upgrading and certification programme should also be 

expanded. 

The methodology and mechanism have been well 

described in the Industrial Restructuring Study Volume IV . 

• 

' 
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Priority Technology 

Key technologies relevant to the metal and metal 

product industry which need to be promoted are listed separately 

by processes and products as follows: 

high priority processes 

- Casting: 

sand casting techniques for cast iron and 

cast steel, 

pattern making, 

melting and solidification process, 

metallurgical aspects, 

testing and quality control, 

mechanization of foundry shop. 

- Welding: 

weldment design, 

skill training and certification. 

- Fabrication: 

use of jigs and fixtures. 

- Precision Machining: 

- Heat treatment: 

- Automation: 

high priority products 

- moulds and dies: 

improve design capability and mat~rials se-

lection, 

promote production and use of standHrd 

parts, 
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Table 4.5: FUNcrION OF MIPC 

Purpose 

( l) Training and education 
of personnel 

(2) Transmission end spread 
of technical information 

(3) Introduction and 
improvement of engi
neering 

(4) Planning and adjustment 

Function 

Seminar, workshop, training, etc. 

Patrol guidance, diagnosis of enterprises, 
statistic and publishing. technical 
information (circular), transfer nnd inter
change of engineering, etc. 

R and D, working under consignment, trial 
manufacture of products/parts, test and 
inspection, market research, feasibility 
study, etc. 

Drafting, adjustment and implementation of 
various plans, vrganizing field, special
izing of enterprises, promotion of spcciul
ized enterprises, promotion of high preci
sion enterprises, stondordizntion, approval 
of form, qualification and certification, 
etc. · 

Source: Department of Industrial Promotion 



Table 4.6: ROLE.S OF MIPC IN EACH OF THE 3 PHASE OF OPERATIONS 

Purpose 

(l) Training and 
Education of 
Personnel 

(2) Transmission and 
Spread of 
Information 

(3) Introduction and 
Improvement of 
Engineering 

(4) Planning and 
Adjustment 

PHJ\SE-1 (Founding"' 3rd Year l 

Sympodium (for enterpriser, 
top-managements l 

Seminar (for middle manage
ments) 

Workshop, training course 
(for patrol instructors, 
middle managements) 

Patrol guidance (short 
period) , Issue of circular 
(at three months interval) 

Production control (process, 
quality, cost, etc.) 

Design engineering 
Test and Inspection 
Working under consignment 

and trial manufacture 

Organizing fields, etc. 

------ - --- . -
Source: Department of Industrial Promotion 

I 

Function and Roles by Time Elapse 

'I . 

PHASE-2 (4th Year"- 6th Year) 

Symposi\111\ (for middle manage
ments) 

Seminar (for patrol instru~
tors, middle managements) 

Workshop, training course 
(for field foremen, etc.) 

Patrol .guidance (short/middle 
period) ,·Diagnosis of enter
.prises (short period), Issue 
of circYlar (at one ~onth 
interval) , Transfer a.1d inter
change of engineering (within 
Thailand) 

. 

> 
same as left, and 
management engineering 

Promotion of high pr~cision 
metal-working, specializing 
of ente::prises, and promotion 
of special~metal working 

- - --- -

PHASE-3 (7th \'ear"' 10th '/earl 

Symposium (for patrol instnic
· tors, middle managements) 

Seminar (for field foremen) 

Workshop, training course 
(for skilled workers) 

Patrol guidance (short/long 
period), Diagnosrs of enter
·prises (short/middle period), 
Statistic/pul:.lishing, Trans
fer and interchar.~e ~f 
engineering (within ASEAJI 

territory) 

.. 

I 

; 

same as left, plus market 
research, feasibility 
study, development 

• . 
Standardization, approval of 
type, development of qualifi
cation and c?rtification . 
system 

~L ~- , ~~--~ - . - ~ 

...... 
J> 

"' 
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improve production techniques. 

Original machinery parts: 

production technologies especially casting, 

forging and machining 

Gears: 

Forging 

Heat treatment 

Metal furnitures: 

improve design capability of knock down 

furniture, 

improve manufacturing techniques of kncck 

down furniture: 

presswork, 

use of jigs and fixtures, 

precision dies. 

Financial Assistance 

Formal channels of credits available to 

manufacturers currently consist of: 

(a) Commercial banks 

Commercial 'oanks are the largest financial 

institution acco~nting for nearly 70 per cent of the total 

credits in organized financial market. In 1982, the total credit 

extended by commercial banks was about 300,000 million baht, 

about 65,000 million baht of which went to the manufacturing 

sector. About 6,700 million baht or 10.3 per cent of the 

' 



I 
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outstanding loans to manufacturing was shared by basic metals, 

metal products, and nonel~ctrical machinery. There are three 

major methods of lending by commercial banks, namely overdraft, 

term loan, and discounts of bills, cheques and promissory notes. 

Over 50 per cent of the total credits provided by the commercial 

banks are in the form of O/D. Term loans account for only about 

24 per cent of the total lending reflecting relatively low 

proportion of medium and long term financing. 

(b) Finance companies 

The to~~l nuLstandiP~ =redit extended by finance 

co~p3nies in 1982 was about 80,vOO million baht, representing 

about 18 per cent of the total amount ~f credits by all financial 

institutions. About one quarter or 20,000 million baht of these 

loans were extended to the manufacturing sector. Only about 1,000 

million baht or 5 per cent of the total credits to manufacturing 

was allocated to the metal, 

~achinery industries. 

metal products, and nonelectrical 

(c) Indt.:.; !:.rial Finance Corporation of Thailand 

(IFCT) 

The IFCT is a specialized financial institution 

whose main function is to finance industrial projects. 'fhe loan 

extended by the IFCT are mostly in financing fixed assets with 

maturity of up to 15 years. The IFCT's loans to all m~nufacturing 

enterprises in 1982 was about 4,900 milljon baht, about 600 

million baht of which was lent to basic metal and metal product 

industries. To help small scale industries, the IFCT opened n 

' 
' 

I 
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special ~indow to offer long term loans to them in March 1984. 

The amount of loans approved by this window after the first 6 

months of operation was about 120 million baht. 

(d) Small Industries Finance Office (SIFO) 

The SIFO is another specialized financial 

institution created to provide long term loans for small scale 

industries. The average lending of SIFO over the last 20 years 

was only about 20 million baht per year. 

(e} Bank of 

Facility 

Thailand's Industrial Rediscount 

The amount of credits in the form of th~ BOT's IPNs 

was ahout 6,790 million baht in 1982. The basic metal industry is 

among the large users of this facility taking about 675 miJli0n 

baht from this credit line. 

a single subsector, i.e. 

However, most of this amount went to 

the steel bar producers accounted for 

641 million baht, leaving only 34 million baht to the rest of the 

industry. The manufacturers of fabricated metal products obtained 

even less amount, only about 5 million baht. 

The allocation of the IPNs is done by commercial 

banks. Not surprisingly, the fa~ility is used mostly by large 

scale enterprises. The commercial banks naturally try to do favor 

to their prime customers by allocating this low cost credit to 

them. 

The short review of the existing financiul 

faciliteis indicates two rnaj~r problems in 1ndustriaJ finRncing. 

' 
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First, the me1ium and long term credits are relatively scarce. 

Second, the access to organized market credits by small 

manufacturers is quite limited. To remedy these problems, 
/l 

the 

following schemes have been proposed in a recent study: 

(a) Expansion of credits to small manufacturers 

under the existing institutional set up. This 

includes: 

moral suasion to induce commercial banks 

to set up special programme of c:_redits for 

small industries, 

expansion of the Bank of Thailand's fund 

for its rediscount facility, 

expansion of the IFCT special credit 

programme for small .industries. 

(b) The IFCT is encouraged to pursue its plan to 

establish the Industrial Credit Guarantee 

Scheme ( ICGS). The ICGS w il 1 improve the 

accessability of s~all firms tG institutional 

credit by transferring the risk of lending 

from the creditors to the ICGS's fund. 

(c) Transformation of the SIFO to become the Small 

Industrial Finance Corporation of Thailand 

(SIFCT). The SIFCT is proposed lo have a 

The details of this proposal is in "Financial Strategies for 
Industrial Restructuring," the Industrial Management 
Co. ,Ltd. (1985). -

' 
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similar legal status to the IFCT. The success 

of the IFCT should be duplicated by following 

the same strategy. 

(d) Establishment of a new financial institution 

to be referred to as the Industrial 

Restructuring Fund (IRF). The main objective 

of this institution is to implement the 

industrial restructuring programme. If 

implemented, this scheme will have a leading 

role in the restructuring process of the metal 

product industry as well as other priority 

industries 

programme. 

covered by the restructuring 

For the metal industry, the 

at 

and 

restructuring programme should aim 

promoting technology development 

productivity improvement. The following 

activities should deserve high priority for 

long term finance by the IRF. 

budgeting for R&D programmes, technical 

consultancy and manpower training; 

purchasing of know how, 

equipment and instrument to 

production technique; 

machinery, 

modernize 

purchasing of testing facility, quality 

control equipment; 

' 
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expense on remodeling of plant to improve 

production efficiency or product 

diversification. 

The criteria for loan approval should emphasize 

economic and technical efficiency more than financial 

profitability. Of course, commercial viability of the project 

based on a minimum allowable financial rate of return must be the 

most important criterion for loan approval. However, project 

ranking among those passing this criterion should be based on 

economic rate of return, i.e. allowance must be made for the 

effect of tariff and nontariff protection as well as for the 

divergence between the social and private net benefits. The task 

of project evaluation should be performed by competent technical 

personnel and guided by a realistic development programme of 

ea~h priority sector. 

should be paid to: 

For the metal industry, special attention 

(a) Development of the semi-integrated steel 

mil ls, ingot casting process should be 

gradually phased out and replaced by the 

continuous casting process. Diversification 

into high value added products such as high 

strength structural steels and steel sections 

should be promoted. 

(b) Promotion of the manufacturing of fabricated 

metal products for exports. 

(c) Modernization of production 

particularly in forging, 

sheet and welded pipes. 

foundry, 

t, chn i ctur~s 

galvanized 

' 
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Table. 4. ll: OtrrSTANDING LOANS FROM COM:·tERCIAL BANKS BY IHDUS'!'RIES 

(llillion of baht) 

1. Food, beverages, tobacco and others 

2. Textiles and gannents included 
leather products 

3. Wood and ~ood products 

4. Paper and paper products 

5. Chemicals and petroleum products 

6. Non-metallic mineral products 

7. Basic ~etals and metal products 

a. Machinery and transport equipment 

9. Others 

Total 

/a Including machinery 

/b Only electric machinery 

Source: Bank of Thailand 

1976 
V:1lue l 

3,868 17.5 

7' 792 35.2 

523 2.4 

1,192 5.4 

2,980 13.5 

869 3.9 

881 4.0 

2,551 11.5 

1,467 6.6 

22,123 100.0 

1"' 

1973 1900 
V<iluc ·~ V~lue 

7,343 23.2 14, 792 

9,436 29.7 11, 353 

648 2.0 1,782 

1,314 4.1 1,592 

4, 295 13. 5 6,836 

876 2.8 1,325 

1,406 4.4 2,335 

4,368 13. 8 7,435 

2,006 6.3 3' 280 

31,692 100,0 50,730 

l•J1' .. ::! 
~ Value: \; 

29.1 16,753 25.9 

22.4 ll,4&1 17.6 

3.5 2, 9 25 4.5 

3.1 2 ,95 7 4. G 

13.5 7, 208 11. l I-
O' 
c 

2.6 1,769 2.7 I 

4.6 6, 10./a 10.3 

14. 7 7, 155 '.32 11.0 

6.5 7, 956 12.3 

lC'O,O 64,885 loo. 0 



Table 4 .)..2: OUTSTll.NDING LOii.NS FROM FINANCE COMPANIES BY INDUSTPIES 

l. Food, beverages, tobacco and others 

2. Textiles and garments included 
leather products 

3. Hood and wood products 

4. Paper and paper products 

5. Chemicals and petroleum products 

6. Non-metallic mineral products . 
7. Basic metals and metal products 

8. Machinery and transport equipment 

9. Others 

Total 

/a Including machinery 

/b Only electric machinery 

Source: Ba~~ of Thailand 

1976 
Value 

l, 217 

2,224 

235 

330 

704 

-
236 

1,040 

2 ,611 

8,597 

(Million of baht) 

1978 1980 
\ Value \ Value . .• 

14.5 2,053 19.0 3,198 21. 7 

25.B 2, 114 19.3 2,260 15.4 

2.7 341 3.1 471 3.1 

3.8 390 3.6 708 4,8 

8.2 768 7.0 1,014 6.8 

- - - - -
2.7 306 2.8 391 2.6 

12.0 1,884 17.3 2' 543 17.2 

30.3 3,017 27,9 4,195 28,4 

100.0 10,873 100.0 14,760 100.0 

"" 

1982 
Value \ 

4'184 20.a 

3, 139 15.6 

471) 2.4 

77~ 3.9 

1, 64 5 8.2 ...... 
er 

1, 254 6.3 ...... 

1, 0551..!! 5. 2 
/b 

3, 201 - 15.9 

4,373 21. 7 

20, 119 100.0 



1. Food, beverages, t~bacco anu others 

2. Textiles and 9arments 

3. Wood and wood products 

4. Paper and paper products 

5. Chemicals and petroleum products 

6. Hon-metallic mineral products 

i. Basic metals and metal products 

8. t\achinery and transport equipment 

9. Others 

Total 

Table 4.13: OlTI'STANDING LOANS FROM IFCT BY INDJSTRIES 

(Million of baht) 

1976 1978 1980 

Value \ value \ Value 

293.18 17.4 380.54 19. G 589.41 

216.90 12.9 237.81 12.3 134.23 

53.0l :~. l 45.46 2.4 76.49 

44.07 2.7 70.89 3.6 77.84 

232.57 13.9 200.95 10.4 J90 .13 

7.76.18 ) 6. 4 381.38 19.7 5 39. 35 

15J.Bl 9.2 119.54 6.2 133 .eo 
209.48 12.4 90.13 4.6 333.57 

199.99 12.0 412.93 21.2 1, 140. 61 

1,679.19 100 .o 1,939.63 100.0 :; , 415. 4 3 

----- ---
Source : IFcr Annual Report, Various issues. 

- "' 

1982 

\ Value \ 

ll:! 759.66 15 

4 239. 73 5 

2 136. i9 3 

2 117.93 2 ...... 
<:7' 

12 4 39. 49 10 
N 

15 690. 80 15 

4 5?9 .15 12 

10 400.08 8 

J3 l,473.36 JO 

100 4,aso.99 100 
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Table 4 .14 :INOOSTRIAL REDISffiJNTlt«i FACILI'IY, BANK OF TI-IA I LAND, 1979- 1982 

(Million of baht, percentage share) 

I u::a 

Textiles and Canornts 

r:nr:::irr2l1c 

- Cc:icnt 

- Concrcr" rroducts 

- Consrnoct1on ::>11rcr1al" 

tt.•:::.f .. cturc of ert.>l r.roduct: 
rxc.,Dt i:.ac:hSr:cr:o 2:id ro..J p:::irnt 

- ~c:>o~ '!)roou.: t :.· 

- i':.n .. r a.z:ci pa;:>cr 11roduct" 

- P~1Dt1c~ 

luud .>IOJ brvcu,r•. 

- A:il.:M l t rr: 

~-•;.u1.:.cc'urr or D&ehlne. rou!ri

:..c1~L ' coo•u:acr "'"~tronsc~ 

1979 191!0 

2,!D.L~ l,2Jl.9l 
()9. ~) ()0. 5) 

2 .!>:19.91 
(J~.O) 

Jl0.79 
(4.J) 

L06.L) 

o.t.> 

91 L.f,:? 
(! l. 7) 

8Ll .L6 
(11.7) 

5.10 
(O. l} 

~~ .. 'l•a 
(0. '.I) 

1:.:: .t.1 
(:? .0) 

e.on 
(0. ! ) 

:4.01 
(0.)) 

:?08.511 
(:. ~) 

;:7.JO 
(LL) 

:.c.1. It> 
(ii.~: 

58.4) 
( 0.)) 

<JI .81. 
( J.(l) 

,).90 
(0.)) 

2 ,65:? .!19 
()).:?) 

J.914.LO 
(:J.O) 

J25.29 
('. l ) 

.:.oc 79 
0.1) 

90~.HI 

(11.~) 

BJ:?.74 
(10.') 

5. :o 
10. l) 

... ' 
\ ~ . ' , 

i'J.b) 
(? • .: } 

l !0 .:. l 
(I.~) 

(0.1) 

:;:i. .~(, 
(0.)) 

11!1.oc 
(I.~) 

(.) 7. JU 
(:. '.•) 

196.50 
(2.S) 

271...(lfl 

<•.!I) 

) I. )0 
(0.~) 

)9r.1 

2,576.'.'0 
CH. l) 

1L5.70 
(l!>.1) 

)O~.O 

(t. 2) 

J4.9 
10. 1) 

LOO.~O 

(f.. I l 

6:!0.10 
(12.7) 

5.10 
( 0. J ) 

:45 .:.o 
(I. i) 

CJ.LO 
(: . i ) 

1': .00 
(2.9) 

7 .:n 
(0. ! ) 

1) .:.'() 

(0.)) 

16:1.t.o 
(~'.=) 

iO. l 0 
( I • L) 

~::~. ru.1 

(.;. . ~.) 
191>.;o 

(l. .8) 

::J~.00 

(:. .ll) 

~.:o 

-) 

·) 

1982 

2,572.C, 
(37.~) 

l,745.h 
(25. 7) 

] • 32 3. 0 
(l ~. 5) 

/4 .0 
(0.11) 

J'I(,. f; 
( ~ •. fl ) 

c.7~ .. n 
(~. !.:) 

(,4] • .: 

(9. 4) 

5.l 
( (J. l ) 

77.) 
11.]) 

. ' , 
f 1: 1 > 

139. 9 
(2. l) 

7.2 
10. 1) 

t;' (, 
(0.J) 

)(,7.(, 
1.:.~,J 

. • I 
\'•,:I 

100. (• 
(2.~•) 

'.!)~.~ 
( 3. '') 

2. 7 
(-) 

lnr .ol 7.:?:?!.21 7.9111.0 .. 4,9£1 •• !.0 (1,7'.1·1.'.' 

: r"1rce: !s.1M o! '!ha;l.J:-.. ! 

Grol..'tl1 
rate 

1979/02 

-3.2 

-1) .(. 

-9.8 

-5 7.4 

-'f). n 

- <J. (, 

- r:. 7 

0 

3. ~· 

-0.6 

-3. 5 

-2!.:. 0 

-7. (l 

-20 (I 

) . {I 

50.7 

l. l 

-C,0.2 

-2.0 

Growth 
rate 

1981/82 

-0. l(, 

] 34. 25 

333.77 

-31.23 

-0.85 

3.05 

]. 79 

0 

-9. 72 

-E. 75 

-1. 48 

0 

-ll. D 

-1..-:. 27 

l . 71; 

l. 78 

1.96 

22. 73 

37. 31, 

' 
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V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

I. Current State 

The metal industries can be divided into two 

The first group is the basic metal products (I-0 Code 

105-107) and the other is fabricated metal products (I-0 Code 

108-111). At present the potentially strong linkages within this 

sector and with the other sectors are much weekend by leakage to 

imports. Production of metal products in 1982 amounted to 33,415 

million baht. In terms of value added it contributed to about 

0.6% of the country's GDP or 4,855 million baht. Export from this 

sector in the same year was 10,146 million baht, only tin alone 

accounted for 7,773 million baht but import value in the same 

year amounted to 21,022 million baht, resulting in the trade 

deficit of 10,876 million baht. 

Production of iron and steel products may be 

divided into steel making and steel using. Steel making consists 

of casting and rolling processes, while steel using industries 

are fabricated metal products, other metal working industries and 

construction. The cost of raw materials is the largest component 

in every metal product with the except of cast steel pipes. 

Energy cost is relatively high for cast steel pipes and rolling 

mills due to the casting process involved. Labour cost accounts 

for significant proportions in large welded pipes, cast steel 

pipes and LPG tanks. At present, Thailand has to import about 2.5 

' 
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million tons of steel products annually. About half of this total 

is in the form of coil, plate and sheet, and about half of the 

remainder is in the form of scrap. 

There are three sources of local steel scrap namely 

scrap from within the steel making plants, industrial scrap (from 

the steel using industries) and capital scrap. Scrap from the 

first source is estimated at 100,000 tons per year. From the 

estimated total of 400,000 tons of domestic scrap, the amo~nt of 

industrial scrap and capital scrap can be estimated at 300,000 

tons per year. The rest of the demand for scrap by the steel 

making indus~ries have to be fulfilled by import. An alternative 

source to imported s~rap is ship breaking. 

Over the past few years, the rates of capacity 

utilization are found to be lower than 50% in the steel mills, 

tinplate, tubes and pipes, aluminum sections and other sectors. 

The low utilization rates of capacity of these industri~s are 

probably due largely to the over-expansion of industries around 

the end of the 1970s and the demand slump in the past few years. 

Consumption of metal products over the period 1978-1982 increased 

by only 25.4%. The slower growth of domestic production than 

domestic consumption was due to the increasing share of import in 

the domestic production. The demand for metal products are 

essentially derived demand. Demand for steel bars is determined 

by level of construction. Demand for tinplate is greatly 

influenced by production of canned food and demand for galvanized 

sheet depends on income of the rural sector. 
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Market Structure 

As of 1983 there were 5,852 firms registered with 

the Department of Industrial Works as producers of metal 

products. The types of firms that are most commonly found are 

machine shops, electroplating, press work, and metal fabrication. 

There are a lot of firms which are supporting the metal 

production: 

The Steel Mills 

There are 13 semi-integrated steel mills in 

Thailand with the combined capacity of about 700,000 tons per 

year. Production level was 340,000 tons in 1983, 

only less than 50% of capacity utilization rate. 

representing 

All of these 

steel mills use electric arc furnace in their production and a 

few larger firms have converted from ingot casting to continuous 

ca$ting. Most of the other firms have the production capacity in 

the range of 50,000 tons per year and 150,000 tons per years. 

The Rerollers 

The rerollers produce steel bars and other nonflat 

steels from imported scraps. They do not have steel melting 

facility like the arc furnace. Their products are of~en 

undersized and have unknown properties. These products ar~ sold 

cheaply. There are 30-50 firms at present. 

' 
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Tinplate 

There is just one tinplate producer in Thailand. 

The production capacity is 150,000 tons per year but the 

production in 1983 was about 80,000 tons, representing 53% of 

capacity. About 60,000 tons of tinplate was imported in the same 

year. 

Galvanized Sheets 

There are three galvanizers in Thailand all of 

which use the out-of-date production line. The fourth company is 

under construction and will employ the modern production line. 

About 80% of galvanized sheets are consumed by farmers as 

building material. 

Tubes and Pipes 

There ere about 10 producers in Thailand. Their 

total annual capacity is 300,000 tons. Production consists mainly 

of water pipe and furniture pipe. 

Foundry and Casting 

The number of firms engaged in foundry and casting 

is estimated at about 250. Grey cast iron is the most common type 

of products of these firms. About 30% of the surveyed firms 

produce nonferrous metal products and more than half of which 

also produce cast iron 90% of the nonferrous casting firms 

produce aluminum alloys and 50% produce copper alloys. 

' 
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Aluminum Sections 

Between 1976-1981, production capacity of aluminum 

sections in Thailand increased rapidly from 12,700 tons per year 

to 24,400 tons per year while actual production increased from 

6,200 tons to 9,900 tons. The leading firm is Alcan Thai, which 

captures about one half of the domestic market. 

Compressed Gas Cylind~r 

As of 1983, there were 4 producers of LPG cylinder 

in Thailand. The industry employs about 800 workers and has the 

total capacity of 1.5 million units per year. Between 1976 and 

1980, production increased rapidly from 200,000 units to 630,000 

units which commonly used for cooking by household. 

Steel Cabinet 

There are 6 major producers. Total production 

capacity is estimated at about 210,000 units per year. Nearly 

1,000 workers are employed in this industry. 

II. Technological Capability 

General Diagnosis 

Firms in the metal product industries may be 

divided by size into two groups. The small firms have limited 

technological capability. They lack basic knowledge of production 

technology, of metallurgy, of the use of fine measuring devices, 

of management techniques and of the access to industrial 
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information. On the other hand, the large firms have higher lev~l 

of technology. They are either fairly or well equiped with 

machinery and personnel. Most of these firms obtained their 

production technology from abroa~ in the form of joint venture, 

licensin~ agreement or assistance through the purchase of 

equipment and raw materials. However the majority of the 

workforce in the metal product industries have only primary 

school education. In mo3t firms, there seemsto b~ a lack of 

standard job method and job instruction. 

Operating Practice 

Foundry and Casting 

The foundry industry consists of traditional iron 

casting and nonferrous casting, and the modern steel cast~ng ann 

die casting. Steel casting companies are relatively large and 

have modern facilities and good access to foreign technology. Die 

casting technology is well mastered by local companies. By 

contrast, most of the non-ferrous and cast iron firms still 

employ the saroe techniques that have been practiced for many 

decades. 

Forging 

There are two or three forging firms which are 

fairly well equipped with modern facilities and produce 

replac!ment parts for the automobile industry. 

'l 
/ 
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Pres~work 

The problems in presswork operating practice are 

improper selection and use of machine, lack of tool and die 

design a~d producti0n. These poor practices resuJt in high scrap 

rat~ and add secondary operations to bring the quality of 

products to the required standard. 

Fabrication 

Most of large fabrication firms have semiautomatic 

or automatic welding machines tog~~her with standard manual 

welding machines. Jigs and fixtures are widely used then the 

products is up to standards. Major problems in the fabrication 

industry may be identified as weaknesses in the design and use of 

dies, and in the shortage of certified welders. 

The Steel Mills and the Rerollers 

Process equipment and operating practices of the 

steel mills have a lot of room fo~ improvement to reduce 

consumption rates of energy and electrode. Products of the 

rerollers are unreliable dimensionally, chemically and 

metallurgically. The vroblem is both inherited in the use of raw 

materials of low quality or even unknown properties and also, due 

to dishonesty ~s evident from deliberate und~rsjzing of their 

products. 
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Machining 

Most of the machine shops use only general purpose 

machine tools and have low machining capability. Their production 

of toolsand dies are normally limited to in-factory use. 

I I I. The International Ste~l Market 

Steel Consumption 

World steel consumption grew at the average rate of 

5.6% annually between 1950 and 1974. The growth was haulted in 

the following four years due to the oil shock in late 1973. The 

new peak was reached in 1979 only to meet another oil shock which 

brought down the Jemand level again in subsequent years. 

Production of steel in 1984 and 1985 are expected to be just 

abont the same levels as 1978 and 1979 respectively. Between 1977 

and 1983, the share of the industrialized countries in world 

steel consumption was down 17.5% while the share of the 

developing countries increased by 17%. The causes of recession in 

steel demand were identified as: a shift from investment to 

consumption; the collapse of the ship building industry following 

the stagnation of oil transports; and the change in inventory 

management system which reduced lhe stocks of steel. The growth 

of steel cousurnption is potentially strong in developing 

cnuntries as there are big gaps in accumulated stock and annual 

steel consumption between developing and industrialized 

countries. The stock of steel embodied in infr3structures and 

industrial capitals in the US is estimated at over 10,000 kg. per 
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capita while it is only about 600 kg. per capita in Thailand. 

Specific Steel Consumption 

Specific steel consumption is the amount of steel 

used per unit of production in each brench of industries. It has 

been found that specific consumption of steel has declined in 

various products in recent years. The amount of steel per car has 

declined due to r·eplacement of heavy steel parts by lighter ones, 

made of high quality steel thus maintaining the required strength 

and a shift from steel to other materials. 

Technology Developmer.t 

The trend of development in steel technology jn 

recent years has been greatly shaped by high energy cost. As an 

energy intensive industry, cost reduction is strategically lain 

on ma~erial saving since energy consumption is proportional to 

the amount of material input. In steel making, this has been 

achieved through reduction of wastage rate and improvement of 

quality to maximize value added. Energy cost per tonnage of steel 

can be reduced as well as in continuous casting versus ingot 

casting. In steel using industries, weight reduction becomes more 

important especially in production of transport equipment as it 

translates directly into reduction of energy consumption. 

Future Outlook 

The recent problem of the world steel industry has been 

due to overcapacity. Capacity expansion in 1970s was not matched 
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by the growth of demand due to the world recession following the 

oil shocks. It was estimated that t't•· world capacity in the early 

1980s exceeded the world dema~d f. r steel by about 150 million 

tons. As a result, investment in th~ steel industry decreased 

dramatically from US$ 5 billion in 1979 to US$ 1.8 billion in 

1983. A number of closures in the US has reduced ~he steel 

capacity by 20 to 30 million tons. The EEC has worked nut a plan 

to reduce capacity in its member countries by 40 million tons by 

the end of 1985. The streamlining effort has given a brighter 

prospect for the second half of the eighties than it had over the 

last 15 years. Some world leading producers have been able to make 

good prcfit in 1984. 

IV. Development Strategy 

The development strategy proposed in this study is based 

on the following ohjectives: 

1) Strengthening intra-and inter-industry linkages, 

2) Promoting exports of the potential products, 

3) Raising production efficiency of the industries. 

The following subsections provide the reviews and 

recommendations on major instruments relevant to the development 

process of the metal industries. 

New Investment 

The general directions for new investment should be: 

1) Expansion should take place in less capital 

intensive industries, supported by more uniformity 

' 
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in the protection system and promotion of 

technology development particularly in labour 

training and technical assistance, 

2) Curbing the proliferation of inefficient 

industries, modernizing the plants and equipment of 

these industries to improve their technical 

efficiency end rationalizing product mix to 

increase ~cenomic efficiency. 

At present, most forging and foundry shops are 

concentrated in producing low quality products. New investment in 

this subsector would be desirable only if it employs advanced 

technology to produce good quality products. As for steel making 

industries, the introduction of continuous CLsting process should 

be encouraged takrn into account the scale economies. AnJ the 

rer~lling activity should be gradually phased out by toughening 

regulations. 

Thailan~ is virtua!ly self-reliant in sevP.r~i fl~t and 

fabricated steel pro~ucts. Soca ?l them have bePn exported in 

significant amount notably tub~3 and pipes and furniture. 

Knocked-down furniture is of special interest for 

promotion. 

Industrial Standard System 

further 

Industrial standards are administered l:>y the Thai 

Industrial Stand~rd Institute (TISI). The limitations of the 

present system of industrial standards may be identified as 
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follows: the rate of issu3nce of standards does not keep in pace 

with the need; testing facilities are inadequate; many producers 

lack the knowledge to bring their products to meet the required 

standards; and enforcement of the regulations on industrial 

stan<lard is ineffective. 

Standard system should be supported by establishment of 

the National Measurement Standard Board, the National Voluntary 

Laboratory Accreditation Scheme and strengthening the capability 

of TISI. The functions of the National Measurement Standard Board 

consists of 

policy and 

giving 

plan 

advice 

in 

to the government on the national 

maintaining mea~u~ement standards, 

coordinating the activities pertaining to the maintenance of 

standards as undertaken by various agencies and establishing 

ndtional scheme on measuring equipment calibration and services. 

The role of TISI should be strengthened by preparation 

of a priority list of specifications required for basic metal 

processing, establishment of a special secretariat within TISI 

to coordinate the preparation of products prioritized above, 

establishment of the National Scientific and Technological 

Testing Board to oversee the competence and professionalism of 

testing laboratories and screening of al] public sector testing 

laboratories and accredited private sector laboratories. 

Protection 

Tariff rates are generally high on consumption goods and 

low on capital goods and generally escalated with the degree of 

fabrication. In metal products, the lowest range of tariff r~te~, 

' 
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up to 10% is applied on basic metals. Secondary steel products 

are mostly subject to the intermediate range of 15% to 30%. Metal 

products in final forms are subject to the highest range of 

duties from 30% to 80%. 

There is a general tendency that the effective rates of 

protection are high for finished products and low or negative for 

raw materials and intermediate products. Although the tariff 

rates are just moderate, the degrees of protection should be 

reduced or at least not increased in steel bar, billet, 

galvanized sheet, tinplate and metal furniture. More protection 

should be given to forged and cast parts, 

cutlery and hand tools. 

Basic Industry Projects 

other machinery parts, 

There are two basic industry projects confronting 

Thailand. One is the integrated steel project and the other is 

the sponge iron project. It ras beer found that both projects are 

not viable under the current economic constraints. 

Tliere is a need for an integrated mechanism to screen 

all the large scale projects simultaneously and implement them 

efficiently. In this regard, Division of Industrial Economics and 

Planning and Office of Basic Industries, MOI should play vital 

role and coordinate c]osely with the NESDR. 

' 
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Technical Assistance 

To effectively deliver technical assistance and promote 

technology development of the metal and metal product sector, the 

following key policies are proposed: 

1. Technology availability 

i) industries requesting BOI promotion should 

submit detailed plan on technology transfer; 

ii) building up research facilities and manpower 

in metallurgical engineering and production 

engineering; 

iii) 

iv) 

promoting joint participation between the 

industry and public research institutions; 

establishing technology information and 

documentation centre which could be a part 

of proposed 

Industrial 

National 

Materials 

Metallurgy 

Research 

and 

and 

Development Centre or the Metal Working 

Promotion Center; and 

v) including engineering service companies in 

the list of eligible activities for BOI 

promotion. 

2. Human resource development 

i) epcouraging enrollment in the metallurgical 

programme; 

' 
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ii) strengthening the Production Engineering 

Department at university and technical 

college levels. 

iii) setting up graduate programmesinmetallurgy; 

and 

iv) preparing training programmes and courses to 

cope with industrial need and new 

development in technologies. 

3. Key technologies relevant to the metal and metal 

product industry which need to be promoted are listed separately 

by processes and products as follows: 

high priority processes 

Casting: 

sand casting techniques for cast iron and cast 

steel; 

pettern making; 

melting and solidification process' 

metallurgical aspects; 

testing and quality control; 

mechanization of foundry shop. 

Welding: 

weldment design; 

skill training and certification 

Fabricatl on: 

use of jigs and fixtures. 

Precision Machining: 

' 
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Heat treatment: 

Automation: 

high priority products 

Moulds and dies: 

improve design capability and materials selec

tion; 

promote production and use of standard parts; 

improve production techniques. 

Original machinery parts: 

production technologies especially 

forging and machining. 

Gears: 

forging 

Metal furnitures: 

improve design capability of knock 

furniture; 

casting 

down 

improve manufacturing techniques of knock down 

furniture; 

Financial Assistance 

presswork; 

use of jigs and fixtures; 

precision dies. 

The financial problems in Thailand are scarcity in the 

medium term and long term credits, inaccessibility of small 

enterprises to the organized market credits. So the major 

' 
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elements in this proposal are expansion of credits to small 

manufacturers under the existing institutional set up, 

establishment of the Industrial Credit Guarantee Scheme by IFCT, 

transformation of SIFO to become the Small Industrial Finance 

Corporation ~f Thailand and establishment of a n~w financial 

institution lo be referred to as the Industrial Restructuring 

Fund (IRF). IRF should give budgeting for R&D programmes, 

purchasing of knowhow, machinery and equipment and expense of 

remodeling of plant to improve production efficiency or product 

diversification. 



Appendix I INDUSTRIAL CAPABILITY PRIMARY AND SECONDARY METAL SUBSECTOR. 

Component 

1. Process equipment 

2. Testing Facilities and 

quality control 

3. Products 

4. Majority of workforce 

5. Technical manpower 

6. Technical informations 
and R& D activities 

level 1 

See tabula ti on a 

Compulsory 
education no skill 
training 

No engineer 

No exchange of 
technical informa
tion, no R& D 

level 2 level 3 

for each processes in the following aheeta 

High school graduate 
some skill training 

Engineers in 
managerial position 

- Seek outside 
assistance such as 
supplier, university 
staff, technical 
reports etc. 

- No design capability 

Skilled labour or 
certificate 
technicians 

Engineers in 
technical staff' 

-_Good acce1>s to 
technic~l informa
tions through 
licensing, joint 
venturing etc. 

- Technical staff 
available 

- No f<'.'rmal R & D 
activities 

- Capable of simple 
design 

level 4 

Experienc~d metallur
gical and/or production 
engineers in technical 
staff and R &. D 

- Good access to techni-
cal information 

- Formal R & D activ:£.ties 

- Design capability 

- Product development 
capability 



Foundry and cesting 

1. Process Equipment 

- Furnace 

- Mould making 

- Moulding sand 

- Pattern making 

capability 

- Design 

level 1 

- Chinese cupola 

(cast iron) 

- Crucible furnace 

(non ferrous metal) 

using coke/charcoal 

- manual 

- natural sand with 

no quality control 

- No capability 

- no design 

capability~copying 

from sample 

level 2 level 3 level 4 

- cupala with/without I - Induction furnace 

control system 

- jolt squeeze 

- permanent mould 

- synthetic sand 

- simple pattern 

- use customer's 

patte1·n 

- simple design 

capability 

(shrinkage 

calculation) 

.., 

I 

- fully automatic mou~ding 
- Die casting j 
- hardening and eel~ hardening 

moulding sand 

- full pattern makin~ capability 

- full design I - full design capability 

capability j for complicated part. 

(shrinkage, gating 

system, risering 

~ystem) 



-

2. Testing Facilities 

and quality control 

3. Product 

- No quality control,! - use outside service 

to check chemical 

composition, 

mechanical propertie 

etc. 

- random check of 

regular products 

- low quality produc~ - medium quality 

- bad appearance I product but 

- dimensional inconsistence in 

inaccurate quality 

- unknown chemical - inconsist~ncy in 

composition chemical composition 

- can not control 

metallurgical 

structure 

full range of testirg equipment available 

- epectometer 

-.c.E. meter 

- mechanical propertir:s testing 
on destructive testing 

- sand testing facilities 

- good quality I - good quality products 

product , - ability to develop 

- within specificati~ns new products as 

both in mechanical/ required by customers. 

properties and 

chemical 

composition 

- unable to produce 

special alloys or 

product with 

complicated micro 

structure 



Forging 

1. Process equipment 

1.1 Forging machine 

. 1.2 Die use 

- design making 

- machine use in die 

production 

- measuring 

instrument 

- heat treatment 

1.3 Preheating 

2. Testing facilities 

and quality control 

3. Prodµcts 

Level 1 

- hand forging 

- none 

- Charcoal furnace 

- none 

simple forged 

product such as 

band toola 

Level 2 

- hammer forging 

- customer supply or 

outside ml'.de 

- Oil/gas furnace 

Level 3 

- hammer forging 

and drop forging 

Level 4 

- ~imple die design 

and making capabi- . 
lity 

- complicate die design 

and making capability 

milling machine 

- Radial Drlll 

- Grinding Machine 

etc. 

micrometer 

- dial guage 

- height guage 

- Hardening_ or hard 

chrome 

- Induction heating 

I - EDM 

/ - Copy lathe, milling 

I
. - j 'g boring 

etc. 

/ - high precision 

I instrument with 

digital readout 

- bardending or hard 

chrome with mechanical 

properties checking. 

- mechanical properties - complete testing J•cilitieo 

-~ inconsistence 

product quality 
good product i -aliili ty to forge wide 

quality mechnanic 1 range .of product at 

and metalluraical good quality. 

properties within 

tolerance limit. 

.. 



Rolling Hilla 

1. Process equipment 

2. Testing facilities and 

and quality control 

3. Product 

level 1 

- rolling mill 
without I 

level 2 

melting furnace 

I 

- no quality control/ - quality control of 

input materials 

I 
I -rerolled bars from 

I 
Cobbled plates or 

ship plates 

I 
- unaceurate ~ 

dimension 

- low quality produc 

inconsistance 

mechanical 

propertlea and 

chemical 

composition 

- no testing facilitie~, 

use outside service 

- roll from billets or 

ingots 

- product within 

dimensional toleranc 

and acceptable 

quality 

level 3 

- rolling mill with 

- concast 

- rolling to finish 

products 

}.evel 4 

l ting ful'nace 

- concast and 

continuous rolling 

to finish product 

(integrated mill) 

- complete testing f~cilitiee including 

mechanical propert~es testing and 

chemical compositiqn analysis 

- good quality contr~l scheme 

- rolled from 

concaeted ingots 

with controlled 

chemical compositirn 

- ability to product - ability to produce 

simple standard 

product& 
wid& range of 

atandard products and 

develop, special 

products. 



Fabrication 

1. Process equipment 

2. Testing equipment and 

quality control 

Level 1 :~ 

- simpl4 ar8 welding - semi automatic 

- oxy-~cetelene I welding machine 

welding &nd cutting - MIG, TIG machine 

- simple metal 

forming 

- simple shear for 

metal cutting 

- large size forming 

and cutting machine 

- some use of jig and 

fixture 

1- none, do not have 

quality control 

scheme 

- simple mechanical 

testing equipment I 
I 

- controlling of input 1 - none - manufacturer 

materials I 
I 

3. product& 1-
simple fabrication 

works 

specification 

- more complicate 

fabrication work 

- good appearance 

Level 3 

- autometic welding 

and cutting 

- various types of 

forming machine 

(press, rolling, 

shearing) 

- use of jig and 

fixture 

Level I+ 

- entensive use of jig 

and fixture 

- wide range of testilg equipments 

- mechanical proper ies testing 

- non destructive t sting 

- manufacturer specification 

and random checking 

- fabricated to I - capability of large 

customer specifica-1 fabrication work 

tions 

- use customer design I _ simple design 

capabili t;:,r 

- design capability to 

meet customer 

requirements. 

- lice~sed fabricated 

product. 



.. 

Press work 

level l level 2 level 3 level 4 
l. Process - local made or second-hand imported manual mechanical I- fully automatic presses 

equipment small mechanical press press (hydraulic or mechanical) 

- Press - hydraulic press 

- Die Use simple die use simple die with some - simple progressive die - Sophilicate progressive 

dimensional and toleranee die 

control 

2. Testing Facilities I - No quality control or - Go-No go guages - Go - No go guage 

and Quality Control almost eye i~spection ·· Vernia Caliper 

- some precision measuring 

di vices 

J. Product 1- low precision inaccurate - better appearance and - Standard products 

1 p1udu-=:t within dimensional tolerance 

- generally poor appearance 

4. Die Making 

facilities 

- machine tools - lccally made or second- Milling machine Tool room machine - EDM, wire cut EDM 

)1.and Radial drills, Tools and culter grinder I - NC milling 

General machine Grinding machine copy milling I - precision grinding 

- basic EDM. 



- :•easuring tools - Ru}er, Ve~nia Caliper 

- heat treatment l -no facility 

- Micrometer 

guac;e block 

- with heat treatment 

facility 

- Dial guage 

height guage 

- some precision measuring 

devices 

- Controlled abnosphere 

heat treatment facility 

and equipment to cheek 

die properties after 

heat treatment 

- profile projector 

- precision measuring 

devices 




