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FOREWORD

The primary puwrpose of this document, "A description of the industrial
sector in Thailand," is to provide the Board and management of ASRCT with
a synoptic view of manufacturing activity in the Kingdom, as a background
for fermulating the research policies and programmes of ASRCT,

Some excellent accoun*s have, of course, already been written of in-
dividual industries in Thailand but nowhere does there appear to be any
attempt, at least any recent altempt, to review the manufacturing economy
as & whole, o%*her +than in fiscal terms. Such a review is essential, and
indeed urgent, 1r *he scarce researsh resourees of the eountry are to be

allocated o best advantage.

The document has been prepared from data already existing within ASRCT
and no spenrial resourse has been had to industry to obtain information.
This limitation has been imposed because a prime desideratum of such a de-
seription as this, is that it should be available relatively quickly: it is

better to have a document incomplete in some details than no dccument at all.

Inadequacies and. inaccuraocies which now exist in the document will be
progressively remedied. .1t is planned. to carry oub successively a series
of Brief Reviews of industrial sectors. All sush Reviews will follow a
similar pattern and as each is completed, it will replace the corresponding

section of the present document.

Moreover, the Economic Evaluation Group holds a continuous watehing
brief for all new industrial developments as reported in the Press and
elsewhere, and when an industry is known to have undergone some radical

changes, the description of it will be re-written.
LIMITATIONS

The major limitation of this document is, of course, that i% has been

prepared without special reecourse %o industry, as explained above.

A second limitation is the pauecity of production statisties in Thailand.
essential if a quantitative description of industry is to be gained. Wwithin
its files, ASRCT has certain data on the production and operations of indi-

vidual firms but, except where such data has already been published elsswhere,
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the informavion has been regarded as confidential.

There is, of course, a scaresity of information generally on Thai indus-
tries, only thosc with "investment potential™ having been at all well docu-
mented. But the very fact that an industry has investment potential vir-
tually ensures i3 expansicn so that what has been published about it, is

soon out of date.

The dosument is gererally limited to a description and does not, for
the most part attempt "o analyse, discuss or project the various aspects of
the manufacturing sector. The document is merely a "working manual" and its

very deficienries will, it is hoped, ac* as s*imuli for further enquiry.
ACKNQWLEDGEMENTS

The document has drcwn heavily upon previous accounts of individual
industries, notably tiose by USOM personnel, such as Marsden (1966) and by
Artamonoff (1965) whose contributions are formally acknowledged in the 1ist

of refcerences, along with notations of other scurces.

Tn the text itself, the sources of the various tables of statistics are

given and there are oceasionsl footnotes which are in the nature of references.

By and large, however, it is impossibie %o arknowledge every source
since such a work as this must draw upon fragments from the daily press,

company brochures and whe like. tngether koo numerous to mention.

The authors would Jike to thank, in particular, Mr, Eugene F. Sullivan
of USOM and Mr, Jaral Intarangsi of the Ministry of Industry for their very
helpful comments on an earlier draf+ of the documen®, Thanks are also due
to Mr. Frank G. Nicholls, Chief Adviser of ASRCT, for his help and encourage-
ment during the preparation of the "Description", the idea of whiech he orig-

inally conceived.

The dopument.draws:. heavily.upon:sitatistics published by The Department
of Customs and by the National Stasis“ics Office. 1t also uses extensively
data provided by the Board of Investmen* esperially that publishec in the
Board's "Investmeny newslelters® and more recently in iss journal, "The In-

vestor." A debt of gre*ritude is arcknowledged *o all those sourees,
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In addition, the authors wish to express their gratitude to Dr. C.L.
Wrenshall, Rescarch Director-General of the Technological Research Institute
within .ASRCT, and his colleagues for their patient reading of drafts and
helpful comments thereon.

The authors would be most appreciative if readers generally would bring
to their notice errors, omissions and particularly sources of further rele-

vant information.



A LESCRIPTION OF THE INDUSTRIAL SECTOR IN THAILAND

I # £
By Nipon Kamolratanagul, - Sachee Piyapongse, OSalnarong Rasananda,
EJ A %
Chirtsukdi Sornchai, Suvanna Vibhatakarasa, Norman L. wake,
£
and. Rachnekorn - <anotayarote.

THE INDUSTRIAL SECTOR

() General

Thailand is still overwhelmingly an agricultural country with more than
380 per cent of its eeonomically active population engaged in agriculture,
forestry,and fishing, and only 4 per cent in manufacturing industry. More-
over, Thailand probably still has a much smaller fraction of its labour force
engaged in the industrial sector than other countries in Asia, as Muscat

(1966) previously showed,

Manufacturing is limited mainly to the processing of rice and other
foodstuffs, certain mineral and forest products as well as to producing

consumer goods for internal consumption.

Thailand's dependence on rice and rubber for over half its foreign
exchange earnings makes the economy extremely vulnerable to fluctuations
in world demand and prices. DBecause of this and because the work-force is
expected to inerease from 15,000,000 now to 23,800,000 in 1981 (i.ec. an
increase of 60 %) stringent efforts are being taken by the Thai Government
tc expand the country's economic base through a strengthening of the infra-

structure and product diversification.

The growth of the manufacturing sector

Prior to the 1930's, the manufacturing sector of the Thai economy was

virtually non-existent apart from rice-pilling and saw-milling.

Following the 1926 revisions of some 0ld treaties which had prevented
the Thai government from raising the level of import tariffs, a number of
revenue-raising duties vas dimposed which gave incidental protection te the

establishment of manufacture of sugar, matches, liquor, cigarettes; soap, ¢tcs-

* Economic Evaluation Group, ASKCT.



Curtailment of imports during World War II provided additional protection
and stimulated the growth of such items as textiles and shoes.

But another development was meanwhile ocourring. During the 1930's,
the Thai government initiated a policy of direct government investment in,
and management of, new industrial enterprises. Starting with textiles,
paper,and sugar manufacture all of wiMsh were begun before World War II,
the list of governmentwowned industries expanded repidly in the 1940's and
early 1950's, but seemed to have stabilized at around 120 by 1958.

Despite the fact that employment in the government enterprises is only
some 5 per cent of total manufacturing employment, this large-scale entry
of government into the industrial sector, undoubtedly acted as a disincen-
tive to foreign direct investment in manufacturing. In the period 1951-54,
for example, 90 per cent of new direct foreign investment in Thailand went
into wholesale trading and mining, and only 7 per cent into manufacturing
(Muscat, 1966).

. Since promulgation of investment promotion legislation in 1959 which,
inter alia, guaranteed that the Government would not engage in additional
aompetitive industry, there has bheen a significant increase in foreign capi-
tal inflow, and, largely as a result, manufacturing industry has grown at
an average rate of 12 per cent annually and its share of national income
has increased from 11 to 14 per cent. Although small in comparative terms,
the ehanging composition of output is of considerable significance, betoken-
ing both a broadening and deepening of the industrial sector which was

scarcely evident before.

Prior to 1960, Thailand had been entirely dependent on imports of capital
goods and quality consumer goods’but consumer good's share of total imports
has now fallen from 40 per cent to 29 per cent and there has also been a con-
siderable diversification in production of producer.goods. Products which
existed in the previous decade such as‘sugaf, cement, cotton textiles, glass,.
and -tobaccd, are now being produced more efficiently and in greater quanti-
ties. To their vclume has been added a spate of new goods such as automobiles,
tyres, batteries, springs, pharmaceuticals, electrical goods, petroleum prod-

uctsyand a wide range of metal products.

But for all these encouraging signs and tokens, there still remaing the
fact that of the total number of 51,000 registered factories, over half are
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rice nills and only four per cea’s of 21l factories have more than 50 employees.

The composition of the industrizl se~tor

Figure 1 shows the noniribution of the Manufacturing Sector to Thailand's
Gress Domestic Product from 1962 to 1.967. The figure, however, docs not
fully reflect the growthirate of the sector itself which grew 1C.5 per cent
in 1964 and incrveasad its growth eadh year up to 18.7 per cent in 1967. Much
of ‘this expansion has been, as mentioned earlier, a result cf the Industrial
Promotion Lot which haz; for exanpls, caused a trebling of invested capital
between 1966 and 1967, with the establishment of 91 new factories and the

expansion of 12 existing industries.

Nevertheless, despite the plethora of new factories which has arisen in
the vieinity of Bangkok, only 4 per cent of the population is engaged in
manufacturing indusiry, the contribution of which to GDP has risen only from
11 to 13 per cent in the past ten years, "In fact, the proportion reached

12 per cent in 1956 and again in 1958 and then receded.

Figure 2 shows the coniributions to GD? by industry and ownership. Ik
is apparent that at lecast one half of the ‘otal contribution arises from

industries supplying gocas for direct personal consumption.

Table 1 gives a mcre detailed breakdown of the contribution and rate of

growth of individual industiries,

It is illustrative to place in juxtaposition with these intra-sectoral
grovith rates, the changes which have taken place in the corresponding imports
and exports (Table 2). It will be noted that, while all industries have
shown gome increase in the value of output - many of the crder of 50 per cent
or more for the period, imports have, except in one case, also shown marked
increases, especially in items for personal consumpticn. Some of this in-
crease is probably due to imports made through military aid and only more

3%

recent statistics will indicate the extent of this.

Exports show some encourgging -gains. in thosc industries in which there

has been recent investment involving foreign expertise.

It is the purpose of* the remainder of this doeument to examine in closer

* As from August, 1967 import and export statistics exclude figures for

military aid.
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TABLE 1

GROSS DOMESTIC PRODUCT ORLGINATING FROM MANUFACTURING

(Millions of baht)

1964 1965 1966 1967

Food 2,402.6 | 2,464.8 | 2,768.1 | 3,635.5
Beverages 927.3 | 1,007.3 | 1,318,6 | 1,54l.4
Tobacco 1,031.3 | 1,232,6 | 1,403.7 | 1,566.4
Textiles 37245 Lh6.5 48345 561.4
Footwear, other wearing apparel

and made-up textile goods 306.9 317.2 327.9 338.9
Wood and cork products, except

furniture 558.9 655.9 692.1 759.9
Furniture and fixtures 104.9 112.4 144..9 164.6
Paper and paper products L9 59.8 59.8 69.9
Printing, publishing and allied

industries 213.7 235.8 226,0 26,6
Leather and leather products,

except footwear 131.4 1375 13844 142.1
Rubber products 216,2 290.1 304.9 319.4
Chenmicals and chemical products 621.9 705.9 765.1 901.5
Petroleun refining 166.5 637.4 722,0 842.9
Non-metallic mineral products,

except products of petroleum

and coal 579.8 720.9 885.4 | 1,080.6
Basic metal industries 8.7 13.0 12.3 11.9
Electrical machinery, apparatus,

appliances and supplies 26.3 32.5 32.5 36.0
Machinery and equipment 630.0 686.1 894.9 | 1,018.1
All other 360.5 289.7 W8.7 562,5

Total value added 8,704.2 |10,045.7 |11,628.8 | 13,799.8

Source: NEDB, Bangkok.
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detail what has bsen happening in each industrial segment. The breakdown

adopted is that of thc International Standard Industrial Classification.

(b) Major group 20: Food manufacturing industries

(Bxcept beverage industries)

Thai people, in common with many other Asian peoples, have a preference
for freshly prepared foods and this has constrained the pattern of develop-
ment of the industry compared with its counterpart in Western countries,
Canning, for example. %tends *n bz a relatively.minor activity and preserva-
tion by drying or salting is comparatively important. ECAFE*(1965),GOHSid-
ered that,a large part of the surplus foods especially vegetable and fish

is being wasted.,

Although Thais are not yet consumers of fresh milk to any extent, in
1966, imports of condensed and evaporated milk were valued at 300 million
baht and milk powders 100 million baht. Scope for development of a dairy

industry is therefore apparent,

The growth in consumption and production of food in Thailand, as in
other countries, is related to growth in population and per capita income.
According to the National Economic Development Board, population is forecast
to grow at the rate of 3.2 per cent per year through 1971; and per capita
income growth is forecast at 3.5 per cent per year through 1966 and at the
rate of 3.8 per cent per year thereafter through 1971. With that rapid
growth will come not only an increase in the volume of demand for food but

in the cowmposition of demand also.

Thailand's food processing industry is not well developed, with two
rveent exceplions — pineapple canning and frozen shrimp processing for

export,

(i) Group 201: Slaughterinz, preparation preserving of meat

Meat slaughtering, preparation and preservation other than canning is
dominated by municipally-owned plants. A sizable volume of unrecorded

slaughter also occurs.

* “Sectoral study, food processing industries." Prepared for Asian

conference on industirializatiaon, 6-20 December 1965, Manila.
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In 1963, there were 291 plants listed as being engaged in meat slaugh-
tering and 33 plants engaged primarily in the preparation and preservation

of meat and meat products.

There are about 11 nanufacturers of sausages with a total cutput of

under 300 tonnes. Chinese sausages are made by many'véry snall operators.

Three canners dominate production in that field, the products being
principally mcat curries and items fitting Thai rather than Western-type
culsine, The major part of production is consumed by the military. Aver-

age can-size is 180 grammes.
The following are the names of major factories and their products:-

1. Bangkok Slaughterhouse. It is the only large modern plant., It
started operation in 1961, '"Presently, it is slaughteringat the rate of
about 100,000 head of cattle and buffaloes, 150,000 pigs and 6 million head
of poultry annually.

¢, Two meat canning establishments owned by the -Departuent of Defence,
one of which is the Preserved Food Organization. Both have their own slaugh-

ter-houses.,

Presently, idle capacity in the PFO canning plant more than exceeds
forecast capned goods production. It is considered unlikely that additional
investment in existing canneries will be other than for replacement parts.
Because of its importance, the following are sdme details of the Preserved

food Organization®s activities,

Preserved Iocd Organization

Production net weight in kg

Year Ban Pong Factory Bangk Khen Factory Total
19563 28,876.890 28,876.890
1964 83,714, 60 82,591.320 166,305.920
1965 L6,877.50 65,370.198 112,047,698

11



Sales statistios October 1965-August 1966.

Type of food Seleg in baht
Meat 66444243 ,50
Pork (canned) 159,315.00
Chicken 84,173.00
Fish 5,219.00

Pressing or sauce 77,973.25
Salted Foods 4,018.50
Pickles 9,538.50
Curry stock 46,845,25
Sweets and dessert 9,454.50
Fruit 190,051.75

Total 1,250,832.25

eg=partrmniguatomront-eguiunteel

(ii) Group 202: Manufasture of dairy producks

Produstion of milk products in Thailand is mainly from imporved milk
powder and butter-fat: the dairy industry, while supported by first-rate
technologisal know-how from abroad in several centres throughout the sountry,
is nevertheless not muech beyond the experimental stage, although bottled

milk is displayed in most shops catering for 'farangs,!'

The original operakor in this field was Foremost Dairies (Bangkok) Ltd.
which bases its manufacture largely on reconstituted milk of which its capac-
ity could handle 150,000 gallons per month., It produces ice-cream up %o
30,000 gallons per month, as well as buttermilk, yoghurt, cottage cheese,and

water ices.

The local production of condensed milk has attracted a good deal of in-
terest, there being theree producers at present with twofurther producers
soon to commence operations.

In the field of fresh-milk production, a Danish-Thai venture and Kaset-

sart University, the latter producing 4,000 pint bottles per day, are %he

chief operators.

(iii) Group 203: Canning and preserving fruit and vegetables

This part of the food-processing industry is defined for purposes of
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thic report.as including firms producing pickles,dricd, smoked and stewed
fruits and vegetables, but excluding products packed in airtight containers
vhich are covered under food canning, The industry is made up of many small
firms and time limnitations have not permitted an extensive survey of pro-
ducers.

Lstimated 19864 consumption and production of preserved fruits and

vegetables excluding products packed in airbtight containers:-

THousands of tonnes

Consgumption 88.7
Taports 1.5
Bxports 1.7
Production 88.9

Source: Marsden, 1960, brief analyses of selected industries in Thailand,

page 126.
Six varieties of, fruit are canned; pineapple is reported to represent
a najor share of the total volume. The typical pack is a 800 grammes can.

Other kinds of fruits are longan, litchi, rambutan and chestnut.

The Thai~Pineapple Industrial Corp. has reeently rccsgived promction
privileges for the canning of fruiv. Capaeity is renortedly planned at
1490 tonnes per year with investment in lana, equipment and buildings of
approximately B 8.0 million if the proposed plant goes into operation. A
nlant located in Bangkck to pack 500 tonnes per year of dried fruit in
airtight plasti¢ bagy h4s receivea promotion. Investment in land, plant,

and equipment is estirmted at £ 850,000,

Garlic pickles are also paeked in glass jars by one manufacturer.

Istimated output is about 80 tonnes per year.

Sty sauce. Consumption of soy sauce is estimated at £ 1.15 per capita
per year at the wholesale price level, The import of soy sauce was only
7,257+kg,_. valued at shout 57,000 baht, in 1966, suggesting that much of
the presumably large consumption- arises as mother liquor from local gourmet
powder producticn. The totel import of unidentified sauces znd the like in

1964 was K 1.5 million at c.i.f. prices.



(iv) Group 204: Cenning, preserving of fish and other seafoods

Canning of fiShAand other seafood

Five of the leading canners dominate domestic production. Production

estimates are based on the equivalent of 4 months peak operation. Canned
fish are produced in 3 quality grades and value estimates are based on the
following reiationships in grade and price. s4Average can-size is 180 grammes.,
tistimated 1964 consumption and production of canned fish and

seafood in Thailand

(tonnes)
P b . Ao
Consumption Imports Exports Produection
1979 856 13 1,136

* 1964 - Department of Customs Thailind - Values c.i.f.
* Based on survey - values - exfactory price; wvalue added calculated

at average of 30 %.

Preserved fish and: seafood (other than canned)

Consumption and production of commercially dried, salted, smoked and

boiled fish and seafood based on Department of Fisheries' information is:-

Estimated production of commercially dried, salted, smoked,

and boiled fish and seafood in 1963

(thousand of tonnes)

Dried & Boiled &
salted smoked Total
Fish and seafood utilized
IVIarine /4-24-- 0] }+o O 14-8 - 0
Fresh water 4.8 I 9.6
TOtal AB.B 808. 57'6

Source: ¥ Department of Fisheries.



Dried & Boiled <

salted smoked Total
Preserved fish production
Marine 25.0 2.6 27.6
Fresh water 3,2 5.2 6.4
Total 28.2 5.8 34.0

The companies freezing and exporting shrimp and lobster tails have
a combined capacity of over 765 tonnes per year, While Thailand is an ex—
portér of salted, dried, and smoked fish and seafcod, the average value
per toune of imporved fish and seafood is eomsiderably higher than that of
-domestic exports. Therefore, the total valuc of imports of these items is
considerably higher than exports. However, unidentified exports of frozen
shrimp and lobster tails, included in production estimates in the following

table, tend to balance the difference between value of imporits and exports,

fGstimated trend of consumption and production of compercially
‘dried, salted, smoked and boiled fish and seafood
(thousands of tonnes)

Raw fish
used for pro- Apparent
Inports. Exports. duction Production”  consumption
1960 1.6 o0 2044 12.3 9.9
1961 2.3 3ok 36.3 21.6 20.5
1962 1.4 1.8 B7.1 28,0 27.6
1963 1.3 1.5 57.6 3440 33.8
196i; 1.3 1.8 69.0 41,1 40.6
1965 1.2 2.3 I i ¥
1966 1.0 2.5 ¥ ¥ 1
1967 0.8 1.3 ¥ i ks

™

ources: * Departnent of Custous, Bangkok.

+ Departoent of Fisheries, Bangkok.

#+

no later data available.
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Value of imports, cxports,and production of preserved fish
and seafood in 1964

Million baht
Inports 20.0
Exports L.7
Domestic production 546.2
Value added in production 163.9

Fish, salted., Millions of fishes are hétchedland caught every year in
the gulf of Thailand., Pla-tu is the most important amang salted fish ex-
ported from Thailand. Saltfish is exported mainly to Indonesia and Singapore.

Quantity Value
Export statistics (tonnes) (million baht)

1962 62 0.2
1963 28 C.07
1964 38 0.07
1965 2137 6.3
1966 2425 7ol
1567 12 0.05

Dried mussels. Dried mussels are second only to fish in importance
and abundance. The mussels are gathered in large quantities, the meat is
taker out of the shell, boiled,and then sun~dried. Hussels are exported oanly
in the dried form. mainly to Singapore and Hong Kong. They are popularly

used for human consump*ion.

Quantity Value
Export statistics (tonnes) (nillion baht)

1962 153 1.0
1963 75 0.6
196 118 0.8
1965 172 1.0
1966 87 0.6
1967 166 1.1

Shrimp paste ("kapi"). Production has grown gradually in recent years,

averaging overall (in terms of shrimp and prawn utilized) about 25 per eent
of the catnah. It bas been wnable to fill consumption requirements, however,
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due to the linmited availability of shrimp and prawn for this industry. 4
sizable expansion in the shrimp and prawn catech took place in 1963 due to
development of export sales of shrimp. While the percentage of the catch
utilized for paste is expected to deeline, production of paste is forecast

to continue to grow at a rate of 10 per cent per year.

Fish sauce, Since no imports are recorded, Thailand is apparently
self-sufficient in fish-sauce, an extremely popular condiment which, in-

cidentally, replaces table salt.

Lstimates of production of fish sauce for 1964 suggest that some 40
nillicn litres were made, using about 20,000 tonnes of fish, or roughly
2 litres of sauce per kilogramme of fish. The sauce is produced in six
grades of quality and first grade, which requires about 5 years to mature,
accounts for approximately 25 per cent of sales and retails at B 6.50 per
750 oo bottle. Maturation time for the poorest grade is only a few months
and it retails at X 1.00 per bottle.

The major producers are Thai Preeda Industry Co., Ltd., Songwat,  and

Phairoj Co., Chon Buri,

Investment ir fixed assets in the fish sauce industry can be expected
to increase with increased production and is estimated to approach B 40
nillion in total by 1971.

(v) Group 205: Manufacture of grain-mill product:

Rice-milling. Rice milling is the nation's principal industry. The

production is for local consumption and also for export. There are about
15,000 mechanized rice-mills: over half the total number of registered
tactories, Paddy processed is of the order of 11 million tonnes annually
valued at over 17,000 million baht.

There is considerable over-capacity in the Thai rice-milling industry,
only some of which will be utilized by the production target of 13,7 million

tonnes by 1971, There are noves tc re-organize the industry.

The following are the major rice-millers in Bangkok:~

1. Bang Bua Tong Rice Mill Ltd., Partnership,
1-5 Lamphun Chai Road, Bangkok. Tel. 27355. Rice Miller,
Exporters and Importers. V
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2, Chin long wive dzil Co., Ltd.,
412 Surawong Roadl, Bangkok. Tel. 30402. Rice Mills and Exporters.
3 Soon Chieng Le~ Rice Mill Co., Lid.,
L97-458 Cheng Nonsi Road, Rangkok,
4. Soon Heng Lee Rice Mill Co., Ltd.,
18-20 Bush Léne: Bangkok. Tél. 30744. Rice Miller, Exporters.
5. Tep Nang Rong Co., Lud.,
532534 Songwat Road, Bangkok. Tel. 20694,
6. Thai Long Rico Trading Co., Ltd.,
260 Tala® Invng Lane, Bangkok. Tel. 30151, 32922,
7. United Agricultural Co,, Ltd.,
256 Sano Lci, Bang Bua Thong, Nonthaburi, Tel. 22936.
8. Thai Rice Co.. Ltd.
691 Fak Khlong Sathon, Bangkok..Tel., 31289, 32322.
Rice Millers, deeling in rice, Industry of Porcelain Wares

and welded Metal Wares.

Prqeessing of maice (corn). Thailand's third biggest industry is maize

processing,and about 1.4 million baht worth of milled grain is produced
annually and is atvtracting gome very large American investment such as
Calabrian Co. Inc, (mudti-million dollar). .kost shelling of maize is donc
either by farmers or by contract shellers in farm areas, but:there are three

Bangkok operators with large drying capacities:-

(1) Bangkok drying and silos 1,200 tonnes/day.
(2) Siam drying and silos 3,000 tonnes/day.
(3) United silo (RH Ho)
Calabrian {Thaiiard) (o., Ltd., has started drying and storing corn for
eventual marketing on ‘@ world wide basis. The oompany*s facilities have been

designed toar < acda’ 2 an annual capacity of1600,000‘tonnes;
Other exporters are:-

1. Bangkok Perdrore Limited,Perdpone Limited Partnership.
2~} Rama 4 Road, Khlong Toeci, Bangkok. Tel. 36532,
2, Farm Kirika~n -Co,, Ltd.,
160 Charecn Krung Road, Bangkok. Tel. 20344.
3. Great Bastern Shipping and Trading Corp. Ltd., Partnership.
1148 Bongwat Roal, Bangkok, Tel, 28570.
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e New Thai Product Limited Partnership.
1068 Songwat Road, Bangkok. Tel. 20887, 21409, 22587, 28640.
5. Nomura Trading Co., Ltd., (Bangkok Branch).
129-135 Ratchawong Road, Bangkok. Tel. 23089.
6. Sanyaluk B,F. Co.,, Ltd.,
1157 Charoen Krung Road. Bangkok. Tel. 30860,
7. Seng Thai Products Co., Ltd.,
147-151 Suapa Road, Bangkok. Tél. 28332,
8. Shin%o Trading (Thailand). Co., Ltd.,
115/1 Surawong Road, Bangkok. Tel. 30875, 38165,
9. Soon Heng Lee Produce Co., Ltd.,
18-20 Bush Lane, Bangkok, Tel. 5074k.
10. Tep Panich Co., Ltd.,
532-534 Songwat Road, Bangkok. Tel. 25134, 20694, 26460.

Generally speaking, the Thai maize trade is progressive and orderly.
That this is so largely due to the adoption of a new system of transacting

business with Japan,and to the favourable disposition of overseas buyers.,

The milling of wheat flour is undertaken by one company,.-United Flour
Mill Co., Ltd., which is a joint venture of Thai, Chinese,and Argentinian
capital. It received promotional privileges in June 1961 with a total invest-
nent of 25 million baht and a registered capital of 10 million baht. It is
connected through its managing director, Mr. R.H. Ho, with Thai Wah Co., Ltd.,

a najor operator in the tapioca products field.

Situated on the Chao Phraya River below Bangkok, the mill was expected
to reach an output of 40,000 tonnes of flour p.a. by the end of 1968, thus
supplying about 80U per cent of Thailand's total consumption of 50,000 tonnes
p.a. of which noodles aceount for about 60 per cent, Total capacity is
54,000 tonnes p.a. and demand is said to bé rising at the rate of 10 per cent
annually.

Wheat flour consumption in Thailand is comparatively 1ow = Lol kg per
capita compared with 19 in Melaysia, 22 in Korea, 27 in India,and 38 in Japan.
The position in Thailand is partly governed by its pre-eminence as a rice
producer, .partly by tax structures on both rice ard wheat: an excellent dis~-

cussion of the position is given in "The Investor,™ December, 1968,
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Noodles. 4lthough noodles appear to be a popular item of Thai diet,
expenditure on noodles was only 0.6 per cent of totel expenditure on food

and beverages in 1962,

Noodles consumed are mainly of rice and there is a substantial export

over 9 million baht's worth in 1966.

Wheat noodles appear to be largely imported and are a relatively small
item, the 1966 import being some 65,000 baht in value.

Noodles are also made from the carbohydrate moiety of mung bean, the

valuable protein portion being run to waste except in one or two cases.

Mung nocdle factories

1. %Walun Company Ltd.,
L9 Sunpawut road,
Tambol Bang Na, Bangkok.
2. Bangkok Mung Noodles Factory,
5/9 First Bangkok road,
Tambol Bang fo, Bangkok.
3. Thai-Heng
47 Kor, Tambol Nongkhae,
Saraburi.
4. Chiang Mai ‘iun Sen Industry Co., Ltd.,
Moo 3, Tambol Nong Hoij,
Chiang Mai.
5. Thai Poon-Pol Factory Company Ltd.,
Tambol Damnoen Saduag,
Samut Sakhon,

(vi) Group 206: Nanufacture of bakery products

Bakery products are chiefly consumed by foreigners in Thailand but
Thai people themselves are fairly rapidly acquiring a liking for the taste
and convenience of leavened bakery products. Traditional Thai tastes are

for the sweeter cakes and to some extent for b iscuits.

The following table shows how imports of wheat and flour have moved in

recent years (local flour-milling capacity has been increasing).
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* %
YTear Wheat Wheat flour

1960 214,000 23,000
1961 26,000 25,000
1962 27,000 26,000
1963 30,000 29,000
1964 34,000 24,000
1965 30,000 17,000
1964 55,000 14,000

* in tonnes, rounded.

The larger bakeries are situated in the Bangkok area and include the
following: Seiler's Bakery, United Flour Mill Bakery. Major biseuit makers
are Khong Guan Biscuit Factory "Thailand" Co., Ltd., and Hodson Biseuit
Confectionery Co,, Ltd.

(vii) Group 207: Sugar factories and refineries

Although some sugar consumed in Thailand is produced from certain palm
and coeonut trees, the great bulk of production is from sugar-cane,

Cane~-sugar production and export varies widely:-

Wholesale*
Production Export price
Year (tonnes) (tonnes) baht
1964 167,973 48,908 5014
1965 319,976 83,834 2.54
1966 269,168 54,855 3.05
1967 232,112 16,800 3.48

* Refincd sugare
+ preliminary, up to August,

Source: The Sugar Institute; Department of Customs.

The current season's crop (1968) of cane appears $o be likely to yield
2,19 million tonnes of cane as against 2,53 million %onnes in the previous
season, due partly to drought, partly to the price disincentive which arose
out of the surpluses in recent ycars, With an estimated production of 200,000
tonnes and no current export surplus, Thailand is now faced with the prospect
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cither of foregoing the 15.000 tonne guota allotted by the U.S.,, or fulfilling
the quota and relazing import restrictions on raw sugar in order to make good
the resulting deficiency in the local market. The ensuing price rise will
presumably tend to recreate surplus ccnditions next season but discontinuance.
of the government export subsidy of 2 baht per kg to the industry will miti-
gate the tendency. Establishment of condensed milk factories in the country

in recent years has no doubt increased consumption of local sugar.

Thailand currently has 32 cane sugar mills of which four were government-

owned, namely:-

Cheon Buri Sugar Industry Co.,
Suphan Buri Sugar Factory
Thai Sugar Organization (Lempang Mill)
" " (Uttaradit Mill)

Lrtamonoff (1965) noted that the latter two were about to be sold and
he also recommended the immediatc sale of the Chen Buri and Suphan Buri
enterprises because of their inefficiency, the number of tonnes ot cane used

to produce a tonne of sugar being 12,

From' statistics published in the FAO Production Year book, however,
Thailand would appear to:be a relatively efficient producer of sugar, overall
(8ee table). The sugar is not a fully refined grade but is mainly "planta-

tion white."

In addition to sugar, the industry also produces molasses, bagasse,and
filter-cake. Data obtained from a private sugar producer showed the ratioc

of production (per tonne of cane) as:-

95 kg sugar (99.83 % sucrose)
75 " molasses
250 " bagasse
30-40 " filter-cake (48 % moisture).

No attempt seems to have been made to extract the Carnauba-like wax
from the filter cake, althouzh Thailand's lower labour costs may make this

feasible, despite its commercial failure elsewhere.

No present use is made of bagasse other than as an under<boiler fuel.
Generally, the cost of conversion of boilers to oil-=fuel, the cost of the

oil=fuel itself coupled with the cost of transport and storage of bagass«,
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all tend to militate against its use, as a raw material for say, wall-boards.
In 1966, for example, it would appear that there were 600,000 tonnes of
bagasse arising in Thailand, and one group of 7 sugar mills within a radius
of 'some 5 kilometres near Ban Pong were then producing 200,000 tonnes of
bagasse p.a. It is in this area that the Siam Kraft Paper Company has estab-
lished and plans to utilize "limited quantities" of bagasse as a pulp-stock.

It would also appear from the figures above that Thailand produced about
216,000 tonnes of molasses in 1966, of which 118,000 tonnes (55 per cent) were
exported.

In 1967, Thailand became, virtually for the first time, an importer as

well as an exporter of molasses as the following data show:-

Molasses, 1967

Quantity Yalue Unit value
Export 64, 500,000 39,889,928 0.62 baht/kg
Import 34,666 918 35,606,023 1.03 "

This, of course, is tantamount to Thailand re-importing about half her
molasses exports at 66 per cent increase in price. The basic reason is
that the export market is the more lucrative and oxporters make firm contracts
with overseas buyers at the expense of local needs. The practice has Blso
grown up of sugar-mills requiring a 50 per cent deposit prior to harvest,
against molasses orders by lccal distillers. Some local distilleries are
understood to have made representations to the govérnment, requesting a con-

trol of molasses export.

Selected countries: Procduction of sugar cane sugar 1965/66 (1000 tonnes)

Centrifugal Nontrifugal Total Cane per tonne

Country Sugar cane suzar sugar suzar of sugar
fustralia 14,388 1,984 - 1,984 7.25
Brazil 75,853 4,852 270 5,122 14.8
Hawaii 10,518 1,129 - 1,129 9.31
Thailand 3,500 265 150 415 8.45
U.S.A. 10,929 1,002 - 1,002 10.90

Source: F40 Produstion Year book 1966.
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(viii) Group 208: HManufacture of cocoa, chocolate,and confecticnary

Non-chocolate confectionary

Thai people have a large range of traditional sweets, usually home-pade
or the products of cottage industries. Neverthcless, 1966 imports of
53,950 kg show that a considerable market exists for Western-type sweets,
By far the most popular type is Hall's "Mentholyptus"”, imported from England,
but copied here by at least thirty producers.

Chocolate confectionary

Chocolate products are popular among Thai children. No choeolate
manufacture exists in Thailand, and supplies are imported from England and

Japan.

1966 imports of chocolate bonbons.
ana chocolate candies 20,441 kg
" " chocolate, teblets, slabs,
bars,and similar forms 97,339 kg
chocolate and chocolate

preparations 17,148 kg

(ix) Group 209: Miscellaneous food preparations

Vinegar. At present therc are LO factories registered as vinegar pro-
ducers with the Ministry of Public Health, Of these, 32 are engaged in pro-
duction of imitation vinegar, 5 of distilled vinegar, and only 3 of fermented

vinegar in the true scnse.

Two fairly large plants producing distilled vinegar are being built and
are being registered, one in Nonthaburi Province (1 million baht capital
investment) and theyother ani Minburi District of Bangkok. According to fhe
Thai Food Law, imitetion vinegar is prepared by diluting acetic acid with
wateryand contains not less than 4 grammes and not nore than 7 grammes of

acetic acid in 100 millilitres,

Distilled vinegar includes products obtained by acetic fermentation of
diluted spirit or of diluted alcchol or by further distilling the fermented
preduct, and should contain not less than 4 grammes of acetic acid in 100
millilitres,

[\
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Fermented vinegar is the product obtained by alooholic and subsequent
acetic fermentation of vegetables, fruits, or sugar, and should not contain

less than 4 grammes of acetic ac;d.

Of the five factories that produce distilled vinegar, that of the
Preserved Food Organization uses diluted aleohol from the Government's
Distillery at Ayutthaya as the raw material, and submerged culture type of
acetator (Heinrich Fringe). The production capacity of this plant is about
750 litres per day. ' '

Another factory at Suphan Buri will ferment its own alcohol from rice,
_.gar cane.jﬂice, pineapples, or corn, and distil it. Acetic fermentation
from the dilute\aicohol will bhe carried out by submerged cultﬁre type of
acetator also, and the production capacity will be about the same as the one

at the Preserved Food Organization.

Three other factorics under this category, as well as the two under
oonstruction, ferment their own alecohol and distil it. hcetic fermentation
is of the slow or Orleans process, employing home-made bran or old vinegar
stock as the fermenting agent. The fermentation takes about 4=5 months in

wooden tanks with occasional stirring..

4t present vinegar prodﬁction'is a cottage industry, and even the most
modern plant producing distilled vinegar cannot compete with imitation vinegar,
because of the very low. retail price of the latter. B

Monosodi.un glutamate is produced by fermentation of glucose or sucrose

in the presenge‘of adequate quantities of urea. Molasses and tapioea are

the preférréd‘raw materials. It is marketed in a very pure form, This com-
nodity, more informally described as "gourmet powder", is produced-by three
different aompanies, producing 4,000 tonnes. These companies planned to make
their own hydrochloric acid and caustic soda. -

#11 three companies have been accorded Promotion Certificates which
specify that the eapaeity of the electrolysis unit is fixed at a ninimum size
of 1,825 tonnes per annum; this is larger than ¥heir own consumption and it
is obvious that these companies will txry to bring their'surplus‘quantities
of hydrochloriq acid and caustic soda on the market. 4 survey of the present

situation is needed.
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The firms arc:-

1. Ajinomoto Co., (Thailand) Ltd. produce 180 tonnes/month
212~14 Ratchawong Road. Tel. 24490, 28892.

2. Thai Churos Factory. Produce 80 tonnes/month.

3. Hasa Provision Industries Co., Ltd. produce 100 tonnes/month.,

Tel. 28204,
Soy -sauce (see Group 203 ‘“Canning and preserving of vegetable products”)

Chilli sauce. Dried chilli, as an export commodity, earns normally more
than 27 million baht a year for Thailand. Chilli is grown all over the
country, the principal area being Ratchaburi province. The only firm to

. produce chilli sauce is at Si Racha, Chon Buri province. There is no produc-

tion of tomato sauce comiercially.

There is a production of garlic powder, pepper powder, and fish=paste

but only as a home industry, not in registered factories.

Aninel feeds industry in Thailand

The commercial production of prepared animal and poultry feeds is still

in its infancy in Thailand and demand itself is relatively low.

Development of the animal feeds indus*ry, together with related industries
such as livestock breeding and raising, and meat preparation and preservation
is important to Thailand. These industries are based primarily on domestie
raw materials and sizable production potentials for both domestic and export
outlets exist., Development of these industries can have a favourable effect
on economically depressed agricultural areas of Thailand, such as the north-

east.

Production (1964)

1l. Feed concentrates 25,000 nmetric tonnes.
2. Fish meal production has grown from 3,000 to 9,000 tonnes in the
period 1960-196k4. The trend is expected to continuc.

3. PFeed grains and similar raw meterials.
Export 1964-1701 million tonnes,f.o.b.value Z 1,794 million.

according to leading nmanufacturers, about 70-80 per cent of the industry's

concentrate sales are to poultry farmers for chicken egg preduction, and from
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20 to 30 per cent are to swine raisers., Less than 5 per cent of volume is

to duck and broiler raisers and horse breeders. Broiler production is said

to be largely still experimental. Duck farms are principally small "backyard"
establishments. Ducks are primarily raised for egg production, Ingredients
used by duck raisers are reported to be mainly small whole fish, known as

duckf'ish, molluscs, fish meal, and cereal bran,

Consumption of commercially prepared feeds by cattle and buffaloes in
Thailand is negligible.

Thailand's production of feed materials is still principally represented
by raw materials for export such as feed grains, cassava meal, chip and waste,
and oil cake, The bulk of maize exports are to Japan, while wWest Gerﬁany has
been the largest customer for cassava products."Exports of oil seed cakes
have grown in recent years to about 153 metric tonnes in 1966. - In that year,
cxports of edible oil seeds were approximately 90,800 tonnes. Export of feed
ingredients such as oil-cake mecals, vegctable oil residues,and fish meal have
been growing but are still at a relatively low level amounting to approximately
7,573 tonnes in 1966. Exports of food wastes and prepared animal feed has
also grown, reaching 4,753 tonnes in 1966. These products are principally

exported to neighbouring countries.
in estimate of total consumption of feedstuffs is:~

Overall consumption of feed ingredients

Iten Per cent of mixed feed Metric tonnes
Concantrates 30 25,000
Rice bran 50 1,700
Broken rice 10 8,300

Total 100 83,300

== —— T ey s e

There are no state enterprises engaged in this industry. The Poultry
Cooperative, which is an ordinary partnership formed under the Thai Govern-
ment Lgricultural Product Marketing Co-op Division, owns a relatively modern
animal feed concentrate plant in Bangkok. The plant is leased to the major
private manufacturer of feed concentrates in Thailand, The Charoen Pokphand
(Bangkok) Co., Lid.
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The structure of the industry is that there are 5 manufacturers - one
dominates in feed concentrates, ingredients and finished feed and 4 small-
scale firms produce ingredients and finished feed. 8ix small plants are
engaged in production of fish meal and 125-140 fimms handle maize and sorghum,

chiefly for cxport. Major operators are:-

1. The Charoen Pokphand (Bangkok) Co., Ltd.
Tel. 31865.

2, Peter Claimer Co,, Ltd.
52, 52/17 Ratchaprerop Road., Tel. 75703,
Tapioca flour.

3+ Thai wah Trading Co., Ltd. Tapioca products
21 Sathorn Tai Road, Tel. 32100,

In an effort to step up animal feed production in Thailand and partic-
ularly $o lower the cost of pork, the Board of Investment has recently pro-
noted 11 animal feed firms with a total proposed capacity of some 900,000
tonnesy of which pig feed will account for about one third. Presently, pig-
breeders either make their own feed or buy a low-grade ready-mixed food made

in small factories.  Demand projection for pig-feed is as follows:-

Feed demand

Year Pig population __(tonnes)
1968 522,840 209,136
1969 717,300 286,920
1970 946,800 378,720
1971 1,215,000 485,940
1972 1,527,000 610,848

Source:  "The Investor," December 1968,

Tea and coffee

Tea, ©Supplies of tea for Thailand are largely obtainecd by import

but there is some local production also.

In 1966, some 800 tonnes of tea leaves and 700 tonmes of tea dust were
imported. In 1964, the latest dota available, 106 tonnes of tea-leaves and
132 fonnes. of.tea~dust _ore.producedn .ueinly in-northern.Thailkand -~ Changwat
Chiang Mai heing the centre of the tca-growing industry,
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By law, importers of tea must buy from local producers, 15 per cent of
the guantity of tea they import. Locally-grown tea is "black" tea: all

supplies of "green" tea ("Chinese" tea) must be imported.

The major tea processor in Thailand is Thai Tea Co., Ltd. of Chiang Rai,
which also has an office at 1065 Scngwat Road, Bangkok. Output of tea it
said to be 3 tonnes per day, but this may be "in the season" only.

Coffee. Supplies of coffce are obtained both by impoért and by local
produetion. In 1966, some 6,000 tonnes of "Coffee, not roasted" and 120

tonnes of "Instant coffee" were imported.

The Ministry of the Interior has been fostering coffee production by the
hill tribes of northern Thailand, annual production targets for 1964-66 being
5,000 tonnes p.a., rising to.5,400 tonnes in 1971.

Almost all the coffee grown in Thailand is of Robusta type, supplies
of the finer-flavoured Arabica being obtained by import.

laltose syrup (Ba~sao) is made by about five eompanies in Bangkok and is used
as a sweetening, flavouring,and to some extent a conditioning agent in lccal

confectionery, bakery products,and ice-sream., There is also a sizable export
narket, over 500 tonnes having been exported from the Port of Bangkok in 1967
with a value of 1,4 million baht, najor destinations being Hong Kong, Malaya,

and Japan,

It is made either from tapioca flour or from glutinous rice, by acid

hydrolysis or engymically. Ambngst producers are Seng Heng Co., Ltd.

(¢) Major group 21: Beverage industries

(1) Group 211: Distilling, rectifying and blending of spirits

There are now 38 registered establishments in Thailand which distil
alcoholic liquor; the majority being in the provinces, Originally, they
were all government-owned and operated but in recent years, all have been

leased to private operators except the Ayutthaya Alcoholic Spirits Distillery.

Whilst all the establishments, including the Ayutthaya Distillery,
produce potable gpirits, industrial alcohol for outside sale is made only
at Ayutthaya, although some, at least, of the potable spirit distilleries
have a pot-still with which to produce a rectified spirit for adjusting their
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%whiskies" to the required strength,

Total production of all spirits in the 1966 fiscal year was some 137
million litres, generally within the range 30-~35 desrees Gay-Lussac. Most
of the production is called "whisky" or "rice-whisky" but is, in effect, a

white rum since molasses ‘is the major substrate.

The largest of the potable aleohol distilleries is the Bang-yee-khan
Distillery at Thon Buri, operated by the Maha Khun Co., Ltd. This establish-
ment makes 3 -brands of blended "whiskies" - "Mekhong", "Kwang Thong" and
"™Marshal" (a maiured "whisky"); a range of liqueurs, vermouth; and glutinoas

rice spirits.

The. process for making Mekhong-type "whiskies™ is to mix, for example,
2.5 tonnes of glutinous rice (previously saccharified with Rhizcpus mould)
with 25 to 30 tonnes of molasses and make up to 100 tonnes with water, ferment

with yeast, then dis®il.

The Bang-yce-khan distillery claims to make 10 million (750 cc) bottles
of Mekhong per year and elaims also that Mekhong contains only 0.0l per cent
fusel oil compared with 0,08 per cent in Seotch whisky. The Distillery also
makes a spirit, "Pae-Pow", wholly from glutinous rice and this spirit is

particularly popular amongst the Chinese.

4 description of the operations of the Ayutthaya distillery appears
under "Ethyl Alechol" in Group 311.

Outside Bangkok, there is generally a distillery in the larger provinces
and this services also the amaller adjacent province (or provinces). Nam
Seng Thye Co., Ltd.. Bangkok, for example, leased the government distilleries
in Ratchaburi, Suphan Buri Chiang Mai,and Nakhon Sawan and is also allowed
to supply the province of Samut Songkhram (from Ratchaburi) and Lamphun
(from Chiang Mai),

As previously stated, nolasses is the major raw-material used in Thai-
land for making potable spirits (apart from Pae-Pow which is based wholly
on rice): gslutinous rice, which is & more costly substrate, is normally a
minor ingredient used to impart flavour to mekhong-typc whiskicse.
One plant early in 1967, was paying the following prices for raw materials:-

Molasses

(usually 50 % sugar) : 80 baht per 100 kg

30



Cassava starch : 50 baht per 100 kg
Glutinous rice : 130 to 150 baht per 100 kg
Sorghun : 100 baht per 100 kg

In.an endeavour to overcome problems of molasses supply and price, this
company had two experts investigating the possibilities of further using

cheaper alternatives for molasses.

The price of molasses is Said-to have increased about three-fold over

the past four to five years,

So far as i1s known, no distillery in Thailand attempts to make use
either of its 002 off-gas or its fermenter wastes. In the case.of the
hyutthaya distillery, fermenter-wastes (containine much yeast) are run into
the near-by river at the rate ofVZOO tonnes per day. On a pro rata basis,
then, the total distilling industry in Thailand may be discarding some 500,000
tonnes of yeast~containing formenter wasted annually. (See also Group 213,
breweries). Some distilleries now have plans to recover their fermenter

wastes,

(ii) Group 212: Wine industries

There are.rumours of impending local wine, production but no official
confirmation, Grape production is rapidly increasing and a wine industry

would help to absorb the surplus grapcs.

(iii) Group 213: Breweries and the manufacture of malt

Beer production in Thailand in 1967 was 26,502,259 litres an increase
of 5 million litres over the previous year. Import of "beer and other fer-
mented cereal beverages" inko the Port of Bangkok in 1967 was 3,555,005 litres
valued at 33,213,701,

Thailand has two breweries, both in Bangkok, The larger, operated by
the Boon Rawd Brewery Co., Ltd., produces bottled beer under the name of
"Singha." In February, 1967, this brewery announced that it intended to
expand production to 50 million litres p.a: by 1969 and to 100 million litres
by 1970,

The. smaller of the two breweries, Thal imarit Brewery Ltd. makes a
bottled "draft" beer.under the brand "Krathing Thong." This beer relies on
microfiltration rather than pasteurization for its sterility.
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In 1967, 4,710 tonnes of malt valued at 19.6 million baht and 89 tonnes
of hops valued at 6.1 million baht were imported through the Port of Bangkok.

ticither nmaterial 1s produced in Thailand.

. Thai Amarit Brewery Ltd. uses its CO2 off-gas to make soda-water while
Boon Rawd, the major producer of soda-water, allows its fermenter gas to

escape, drawing its 002 from combustion of fuel oil,

From the breweries arise spent yeast, spent malted grain,and spent hops.
Only the spent malted grain is known to be used as animal (or fish) fodder,
the other two by-products being run to waste, although plans are in hand to

recover the yeast for animal feed.

(iv) Group 21k: Soft drinks and carbonated water industries

In the fiscal year, 1965-66, almost 600 million bottles of soft-drink-

nost of it carbonated - were produced in Thailand.

From 70 per cent tc 75 per cent of the soft~drink market is supplied

by three companies, namely:-

Thai Purc Drink Co. (bottlers of "Coca Cola," "Fanta" and "Sprite")
Sern Suk Co., Ltd., (bottlers of "Pepsi Cola™)
Seven-Up Bottling Co., Ltd., (bottlers of "Crown Cola™)

Fraser and Neave (Thailand) Ltd., who dominate the markets in Malaya,
Singapore,and Hong Kong are quite small in Thailand. A large number of
other smaller companies share the remainder of the Thai market - those inelude
Bireley, Uunion Soda, Mambo Co., Green Spot, Pure Co., and King Huat. Two of'

the se companies- Bircley and Green Spot - do not carbonate their sof't drinks.

Some 98 per cent of the soda-water bottled in Thailand is made by the

boon Rawd Brewery Co., Ltd. using combustion of fuel oil as a source of 002.

Green Spot (Thailand) Co., Ltd., in addition, bottles "Vitamilk,” a
rilk substitute based on the emulsification of soya-bean press-cake, 4 simi-

lar product, "Polak" is also on the market.

The industry considers its market to be comprised of three segments -
the "rainbow" segment (i.e. coloured drinks), the “lime" segment (lemonade,
efo.)’and the "Cola" segment. In Thailand the "Cola" segment accounts for

50 per cent of the market as against 70 per cent in the U.S.A.



The raw materials as well as bottles are generally made in Thailand -
the major exception being, flavouring essences and closures, Iaportation
of "natural fruit flaveurs" into Thailand in 1967 was valued at 6,6 million
baht of which _6.2 nillion baht in value came from U,S.i. No flayouring

esgences for commercial drinks are said to be made in Thailand,

4 feature of the industry is its undecentralized nature - apart from
Chiang Mai, there appear to be no provincial bottling plants, at least, of
any size. The centralization of glass-bottle manufacture and 002 production
in Bangkok may account for this, but it is in distinet contrast to the pro-

duction of liguor (see Groupv2ll) which is highly decentralized.

(d) Major group 22: Tobacco manufactures

(1) Group 220: Tobacco manufactures

The tobacco industry in Thailand was fully mon0poiized in 1941 as a
result of thc Tobaceco Act of that year, and placed under the control and
managgment of the newly created Thailand Tobacco Monopoly. This state
enterprise is under the jurisdiction of the Ministry of Finance, and its
functions are to raise the agricultural standards of Thai tobaoccos; %o under-
take the sound and efficient.production of high quality Virginia, Burley, and
Oriental types of tobaccos; the manufacture and sale of ocigarettes,and tobacco
products and the import and export of leaf tobaccos.

So vast and profitable is the monopoly opefation that its yearly prcfits
far exceed that of any other state enterprise, and its contribution amounts
to over 10 per cent of the Gross National Product.

At thé present time, the Thailand Tobacco Monopoly narkets 1l brands of
cigarettes, 2 brands of cigars - and a pipe tobacco. In 1966, the sales of
cigarettes totalled over 11.1 billion units - (Cigarettes 54l.,228,654 packets
of 20, cigars 61,040 packages of 20, other tobacco rolled for smoking 77,209

tins) an inerease of approximately & per cent over sales in 1965.

4 very large percentage of domestically grown Thai Virginia, Burley,and
Oriental tobaccos is used in the blends of the various brands of cigarettes
manufactured by the Thailand Tobacco Monopoly but the largest used is Vir-
ginia, 92 per cent. One predominating factor in favour of Virginia tobacco

cultivation in Thailand appear’s to be the propriety of soil and climatic
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conditions prevailing in tac tobacco growing regions, Light loamy soil,

with adequate, but not over-rich, plant food may be found throughout thesc
regions, As the main growing season falls early in October just after the
rainy season and cxtends into the middle of the cool season, the air tempera-

ture is sufficiently cool tc permit gradual ripening of the leaves,
The main Virginia sobacco growing regions are in the north and northeast,

Both Burley and Oriental tobaccos are grown on a comparatively smell
scale at present,but production of both these types is being stepped up to

neet the increasing domestic consumption and export demands.

The Thailand Tobacco Monopoly staff a large and active Research Depart-
ment which consists of two divisions; field research and facto ry research,
In the field, experiments are conducted at the Tobacco Experimental Station
at HMae Jo, Chiang Mai, in agronomy, plant breeding, soils and fertilizers,
entomology, plant pathology, and general agricultural engineering with special

application to improved tobacco production nethods.

The scicentific work on factory researsh is conducted at she central
laboratory in Bangkok. Its activities include the analysis and testing of
tobaceo leaf and other materials used in the tobacco industry; the control
of quality; thc deveclopment of new blends; the studies of the physical and
chemical characteristics of Thai tobacco; the relation between chemical com-
position and quality of leaf; the chemical components of tobacco as affeeted
by fertilization and cultivating conditions; the studies of the chemical con-
stituents of cigarettc smoke and the investigation of the production of mate-

rials used in the nanufacture of cigarettes.

In order further to increase exports of Thai Virginia flue-cured leaf
tobacco, certain sections of the Tobacco sct have been revised by the Govern-
ment to make it more flexible and in step with present day conditions. In
pursuance of this policy, thers is now a limited number of private tobacco
dealeérs licensed to purchase Virginia tobacco from the curers and to process

this tobacco for export.

The overall production of tobacco, though greatly enhanced in the last
few ycars, still leaves a great deal to be desired. Of several hundred
thousand acres of potential tobacco land available, only about 40,000 acres

are presently being utilized for tobacco growing. However, with more modern



techniques and mechanization, the Thailand Tobacco Monopoly hopes to put

nore arable lands under tobacco in the near future,

The overall production of tobacco in 1964 totalled 62,8 thousand tommzs,

an increase of about 16.2 thousand tonnes over 1963, Export of manufactured

and unmanufactured tobacco has also increased appreciably from 3,963 tonros
in 1963 %o 6,380 tonnes in 1964, 6,109 tonnes in 1965, 7,938 tonnes in 1966,

carning more than 81 million baht, Tobacco is exported mainly tc Europe,

Year

1959
1960
1961
1962
1963
1964
1965
1966

Source:
ROUrce.

Tobacco production and export statistics

Export of Export of Export of
leaf or Export chewing tobacco  chewing
Production unmanufactured ‘value nmanufactured tobacco value

('000 tonnes) ('000 tonnes) (wmillion X) (tonnes)  (million X)
67.1 1.2 15.7 231.9 Loh
Tha1 1.7 20.6 INN 3
48.4 1.1 12.4 275.0 3.5
47.9 2.6 30.5 355.0 4.0
L46.6 3.7 L1.3 181.0 2.6
62.8 6.1 78.6 233.0 3.1
75.5 6.0 88.5 62.9 1.2
- 749 114.9 57.8 1.0

Department of Agriculture, Bangkok (Production data)
Department of Customs, Bangkok (Export data)
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In addition to the Thailand Tobacco Monopoly there arc some 30 cigarettc
factories, They are mainly swall and unnechanized with 2 or 3 fenale workers
only. They produce Thai-style cigars and cigarettes in which banana leaves

instead of paper are used to contain the tobacco.

There is also a number of tobacco-curing factories in northern Thailand
especially around Chiang Mai, in whieh the investment is quite high but preecise

details are not available,

Another item of tobacco with an export valuc in excess of one nillion
baht in 1966 is chewing tobacco, export of which fell from 3.1 million K
in 1960 to just over cne million in 1965, Chewing tobacco is manufactured
from a speecial kind of tobacco leaf and is then mixed with spices. It is
preferred by the working class, especially the harbour coolies. The exports
go nostly to Singaporec and Malaysia., This type of tobacco is processed in

a large number of very small factorics.

(e) Major group 23: Manufacture of textiles

(1) Group 231: Spinning, weaving and finishing textiles

This industry becarne more active after the end of the Second World War
spurred on by the-great shortage of textile products during the war. However,
during the first decade after the war the local textile industry was very
ruch hanpered by imported products. The Ministry of Industry, realizing the
importance of the textile industry to the economy of the country, made great
efforts to assist the industry in all possible ways during those tryiné‘years.
Fron 1959 onwards, the industry has made eonsiderable progress resulting in
great savings of foreign exchangc which would otherwise have been used fcr

imports.

During the war the numnber of spindles in thc country totalled only socnme
10,000, By the end of 1965 the number of spindles had reached 227,796 and
the cotton yarn produced during the year was estimated to be 29,303 metric
tonnes. During 1966, 64,300 nore spindles came into operation and in the
next two years 30,400 more will be added making a total of 322,996 spindles
by the end of 1968, For synthctic fibre yarn, there were altogether 9,600

spindles in operation at the end of 1965.

“The Investor" (December, 1963), quoting the Textile Manufacturing



association of Thailand states that there are now 13 spinning mills in opera=-
tion, including two State enterprises, with a combined total of 319,124 spin-
dles. These companies are auvthorized for 452,484 spindles and the six new-
coners for 114,860 but not all of that total will enter production until
after 1971.

K11 but three of the 13 spinners also weave. Of these, eight spin,
weave, and sell the gray goods to the bleachers and dyers; the other two
manage their ewn bleaching and dyeing. In 1966 the integrated mills reporte
edly accounted for about 5,410 of the country's 13,270 looms. There were
7,807 loons in independent weaving mills (which tend tc be small and suscep~
tible to failures) and 53 in prisonss Clearly the weaving mills of the in-
tegrated companies are the country's larger weaving operations, with the

biggest factory. Thai Durable, running over 1,000 looms.

Synthetics ahead. Certainly there is scope for expansion. Demand for
textiles is rising by six to seven per cent yearly. In the future, too, it
is projected that the consumption of synthetics will outpace that for cotton
textiles, but there are sizable supply-demand gaps in both categories. Last
year Thailand's production ¢f cotton products fell 100 million yd2 below
demend (377 nillion) and synthetics fell 88 nillion.

If 1971 demand targets are to be satisfied domestieally, the nation will
have to produce an additional 150 million yd2 of cotton textiles — one-quarter
of its reguirenment - and 20 million yd2 of synthetics., In any case, sone
40 nillion yd2 of special kinds of syntheties will need to be imported.

Thailand spends 400-500 million baht annually on imported cotton cloth.
Tariff's on cloth and yarn were raised early this year to help protect local

nanufacturers.

Denend has shown differential changes — for example, a greatly inocreased
demand for low-count cotton yarns and fabrics in the rural areas and great
upsurge in requirenents of synthetics and cotton-synthetic blends in the

higher income urban areas.

Details of individual mills

The Ministry of Defense (Thai Textile Organization) presently owns and
operates two cotton spinning and weaving mills., Primary production is for
military consumption. The mill in Bangkok is 30 years old having 10,000
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spindles and 400 power loowms. The rdill at Phitsanulok started operations

in 1965, It has 21,600 spindles, 400 power looms, and reportedly has modern
finishing equipment although not the sanforizing process.  Another mill in
the Bangkok area owned by thc linistry of Defense is leased to a private
concern, the Thai Cotton Mills Co., Ltd. That nill formerly had 72,000
spindles but operations have been discontinued since February 1964 as the
result of a fire. The company has a 15 year lease and:reportedly plans
installation of 20,000 spindles to pfoduce 20-count yarn in 1966, Financing

ig said to be provided in part by insurance tunds.

The Thailand Department of Correction (penitentiary) has two cotton .
weaving mills reportedly containing 33 power looms and 100 hand looms. The
Toray Textile mill was started with 10,000 spindles, 220 high-speed automatic
looms and eguipment to dye and finish AO0,000,yd? of cotten, synthetic and
blended cloth per month., This plant is now tripling its entire output capac-

ity -rith an additional US $1.5 million investmert.

Teijin Ltd. has set up a 10 tonne per day polyester fibre plant as an
addition to its joint weaving and dyeing plant to facilitate integrated opera-
tions.

Toyo Rayon is planning to construct a polymerization plant to produce
nylon chips from caprolactam, This plant would be an addition to its existing

3 tonne per day nylon yarn plant.

In addition, the Marubeni-lida Company and -Dureha Spinning Company of
Japan have put up a 14,000 spindle.mill to produce poplin yarn for shirt and
blouse nmaking. The Thai Synthetic Textile Co. (a 50-50 Thai-Jdapanese venture)
is building & US §$ 12.6 million, 44,000 spindle plant, to produce 10 million

2
yd of synthetic and cotton blended shirting per year.

Cotton spinning and weaving was restored to the list of promotable
industries on lst November, 1968, after an absence of 4 years. By the end
of November, 10 firms had made application proposing a total of 275,000 add -
tional spindles and approximately 3 500 looms. Spindlce capacity would thus
rise by about 70 per cent if all plans were put into effect. The Board of

Investment, however, is said to have in mind an expansion.of 200,000 spindles.

One of the appliecant ¢ompanies, a joint venture between Plains Cotton
Cooperative Association, U.S.iA.,.and Thai interests, envisages approxinately

63,000 spindles and a 1,000 looms giving enployment to sone 4,500 Thai workers.
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This venture would be considerably larger than Thalland's present largest
cotton spinner, Thai Blanket Industry, with 52,000 spindles. Thai Blanket
Industry and Thal Durable both have expansion programmes under way,and six
other enterprises are set to launch into production next year, sdmongst these,
U.S. Summit will have 41,600 spindles and Teijin 10,000,

These new investments in textile processing will result in increasing
per capita consumption of textile €ebrics from 14 yds in 1966 to 18 yds in
1970 with a corresponding saving in foreign exchange of about US § 30 to 4O
nillion per year in total imports of textiles.

Thei silk

For centburies, sericulture and the art of weaving were confined to the
north=-eastern provinces of Thailand. The silk was raised not for commercial
use, but generally as a hobby., TFabric was woven and kept by the farmers in

order to give it away as part of a dowry or as a gift on special occasions.

There are two kinds of indigenous looms, both of which are made of wood:
the old style loom and fly-shuttle loom, The latter works much faster than
the old style throwing loom. The handicap in the fly-shuttle loom is that it
Weave only plain fabric of single cclour or checkered patterns, TFabrics of
elaborate designs, such as gold or silver brocades, have to be woven on old-
style throwing looms. In some elaborate designs, it would require the work
of one skilled weaver and two asgsistants fhree months to produce the fabric

sufficient for making a lady's evening dress.

Woven Thal silk usually comprises two types of thread: a warp of imported
thread, mainly fron Japan, of 3 %o 12 plies, and a weft of Thai thread, which
is superior in appearance, though weaker than the imported thread. In 1966,
134 tonnes of silk yarn, valued at 44 nmillion baht was imported, about 75 per

cent of it from Japan,

Total output of woven Thail silk is not knowmn for certain because nuch of
total production takes place in unregistered c¢stablishments, About 130 firns
are said to be employing thousands of pcople for the weaving of Thai silk while

sone 24,000 families are engaged in the production of vaw silk,
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Year Value of export (million baht)

1960 17
1961 22
1962 27
1963 33
1964 33
1965 32
1966 37

The more or less stationary nature of the present industry is attributed
both to the difficulty of increasing production and to rising danestic demand

for the produck,

Quite recently, further atteripts have been made to ameliorate the indus-
try. Changwat authorities in Surin, for example, are undertaking the first
large-scale plantations of rwlberry trees and organizing villagers into co-
operatives for the purpose of increasing output and up-grading the quality
of raw silk. It is hoped that within three years the crop will be Jdoubled
from the present 200,000 kg.

In July, 1968, a Japanese mission visited Thailand to discuss establish-
nent of a research and training contre in Khorat to disseminate technical

know=how for the development of the Thai Silk industry.

"Chiang Mai cotton": since ancient times it has been common: practice

in Thailand for households to weave cotton for their own usc, and this has
developed into an industry some of the products of which are exported. The
fabrics of exotic colour and design are generally known as "Chiang Mai cotton"
although similar fabrics in wider variety are produced at Hué Hin as well as

in Chiang Mai.

Kenaf-rill industry

This industry commenced in 1951 and now comprises 10 mills of which &4
are government-owned and 6 privately-owned. Major product of the industry
is gunny-sacks made wholly from Thai kenaf, Minor quantities of other sacks,

hessian and twine are alsc made.

Production of gunny=-sacks in 1967 was almost 50 million of which about
1L per cent were exported as empty sacks and probably over 40 per cent as
filled sacks; thus, more than half the sacks produced are eventually sent abroads
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Capacity of the industry is about 73 million gunny-sacks i.e. about
80 per cent is in use. If, however, all mills worked to a 6-day week,
3 shifts-a-day schedule, output could be raised about 40 per cent.

Because of recent severe compebition between the ten mills, the Ministry
of Industry has issued an order forbidding establishment of additional nills
or expansion of existing mills., The mills themselves have, in fact, formed
a joint oompany,>the Sian Gunny-Sack Company, which will both set prices for
local sales of gunny-sacks as well as act as evnort agent for all mills,

The industry provides a stable, "door-step" market for some 100,000
tonnes of Thai kenaf, gives direct employment to almost 12,000 people, and
both earns foreign exchange through export of sacks as well as saving ex-
change to the tune of about 400 million baht which would othecrwise need to
be expended for purchase of sacks from abroad. The industry is, moreover,
heavily decentralized, the mills extending from Bangkok to the far north-
east of Thailand,

The nills operating are as follows:-

] Calculated capacity
Name of bag factory Location (Ko. of vagy/year)

Government

1. Thai Jute M.U, Co., Ltd. (W.V.0.) Saraburi 4,900,000

2, Northeast Jute Mill Co., Ltd. Khorat 10,000,000

3. Nonthaburi Jute Mill Co., Ltd. Nonthaburi 7,700,000

4, Bangkok Jute Mill Co., Ltd. Pathum Thani 9,800,000
Private

5. Khon Kaen Jute Mill Co., Ltd. Khon Kaen 4,300,000

(ADAMJEE)

6. Sikhiu Jute Mill Co., Ltd. Khorat (Sikhiu) 8,600,000

7. Leen-Thong Indvstry Co., Ltd. [Khorat (Sung Noen) 8,100, 000

8. Industrial Development Co., LtdJkKhorat (Pak Chong) 8,200,000

9. Jute Industries (1961) Co., Ltd. Ayutthaya 3,000,000
10. Jute & Kapok Industry Co., 14&.| 'Uaon Thani k4,300,000

69,100,000

L

The following table gives details of supply and availability.
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2.
Carpets. Import of carpets into Thailand in 1964 was 30,000 yd valued at
over 10 nmillion baht., In 1967, import had increased to 86,000 yd2 with a
value of 30 million baht (Port of Bangkok only), i.e. a three-fold increase.

In February, 1968, one of Thailand's two carpet factories, Thailand
Carpet Co., Ltd., near Don Muang, began operations., The coumpany is at
present producing almost 10,000 m2 of carpet per month on a two shift basis
and expects to increase oubput to cover 15,000 r? per month by 1970, Present
employnent of 250 is expected to rise to 350 by 1970.

The company is a Jjoint venture between Philippines Carpet Manufacturing
Cos, Ltd. Hong Kong Carpet Manufacturers Co., Ltd. and Thai interests. The
product, sold under the brand-naume, "Tai Ping," is nade of New Zealand wool
but also contains some local animal hair and locally-fornulated latex adhe-

aive,

Present investment 1s 11 nillion baht %o which an additional 10 million
baht will be added to enable the planned expansion,

A second company. also promoted by the Board of Investiment, is Universal
Carpet Menufacturer Ltd. in Samut Sakhon Province which began production
early in 1968 also, monthly production being 5,000 square yards per month,

In October, 1968, the company plans to install a set of Belgian-made Wilton
carpet-weaving machines and, initially, Hong Kong experts will supervise
production, Production will be¢ steppéd up’tO‘73500'square yards monthlye.

Customs tariff on imported carpets is 40 per cent ad valorem.

(ii) Group 232: Knitting nills

Imports of knitted wear for 1966 and 1967 are shown in the attached
table which indicates a very large expansion in the field of knitted or _

crochetted outerwear:-

1966 1967
Knitted socks and stockings 22,150,000 27,223,000
Knitted or crochetted, underwear 8,200,000 9,283,000
Knitted or crochetted, cuterwear 33,682,000 61,357,000

Source: Department of Custon, Pangkok.
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Most recent statistics for the industry ere for 1363 vhich show:~

Knitting mills in 1963

No. of Cost of Total

Tactories No.of" Fixed assets production value

reported workers (bant) (baht) (baht)
10 or ore employees 8 1077 10,156,000 23,138,000 32,000,000
1-50 employees L 23 297,000 430,000

Scurce: National Statistical Office

The identity of the 12 larger.mills which obviously then dominated the
industry is not known. -In l964,‘the'Bangkok Nylon Co., was established with
a capital of 6 million baht and claimed that it could supply the cntire Thai
demand for nylon sox, It is supplied with yarn by a sister company, Thai
Teray Co., vhich also supplies yarn for weaving to a third nember of the

group,Thai Toray Textile Mill.

All three companics are joint Thai-Japanese ventures., Thai Toray Co.,
began operations in 1967, with 2 registered capital of 32 million baht and
a capacity of 3 tonnes of yarn daily.

(iii) Group 233: Manufacture of cordeg:, rope,and twine

Inports in 1966 were:-

Million
{tonnes) (baht)
Twine, cordage, ropes,and cables of eotton 2l 0.5
1] it it i ot jute 294 2 . O
" f i @ “  herp 63 0.5
" " i « n nanila 205 13.7
f - [ it . " . coir e 0.06
Total 595 16,76

P et e oy

Experts were only 9 tonnes, valucd at 63,000 baht.

There is no recorded trade in synthetic ropes,



Manufacture of such fastenings wust obviocusly have been a feature of
Thai lif'e from earliest times but historical references are not accessible.
NSO records show that in 1963 there were 23 "factories" with 2 or more
employees in Thailand which were classed as "rope-making institutions," Half
of these made rope and twine from coir, etc; the other half used "other fibres.,"
The position is complicated by .the fact that, at present, all ten kenaf nills
nake a twine from kenaf-all for their own use and some for sale as well.
Average kenaf mill employment averages 1,200, only a few of whon are, of course,

engaged in making twine,

Manufacture of cordage. rope, and twine has been accorded Promotion Pri-
vileges and two companies have been granted certificates. A condition of the
privilege is that production capacity per factory must exceed 150 tonnes per
year. In addition, there appears to be a number of “mechanized rope factories"
which have not received Promotion Privileges, presumably because they are too
small.

Import of "Sisal and other fibres of the agave family" in 1966 was only
13 tonnes worth 65,000 baht. There was no recorded import of hemp fibre,

The statistical picture seems to suggest that Thailand nakes ropes of
coir and kenaf self-sufficiently, but imports virtually all her requirement

of ropes made from other fibres,

Thailand has a fishing~net industry which has suffered in recent years
through foreign import competition,and the fact that the import duty on syn-
thetic threads is much higher than on imported nets. In August, 1968, the
Board of Investment accepted a request for protective measures, the industry
promising that its production would neet total demand in 2 years'! tine,

(iv) Group 239: Manufacture of textiles not elsewhere clagsified

Production of mats from straw is a traditional Thai industry; mats,

in fact occupy an important place in the typical Thai household.

There is a negligible import and export trade in mats, although recent
icperts show a steep upward trend:-

1965 1966 1967
baht (baht) [baht)
Mats of ‘straw and other végetable material 973 15,661 81,148

Source: Department of Customs, Bangkok.
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Manufacture is largely o1 « coblage inc.stry basis although the 1963
Industrial Census showed +hab thzre were 12 factories with over 10 employeces
and 8 smaller factories, total receipts being 935,000 baht p.a. Materials

used are rice straw, banana strawsand sisal,

(f) MNgjor group 2L lanufacture of footwearother wearing

apparel and made-up textile goods

(1) Group 241: Manufacture o1 Footwear

Import of footwe. 11 1966 was almost 12 million baht in value and this

had risen to over 6 miilion baks in 1957.

The number of mechanized iea’her shoe factories in Thailand (and in
Bangkok-Thon Buri) in 1967 was 72, No data were available for production,
but in 1963 the “institutions making footwear apparels,” according to NSO
were 270 of which 96 per cent had under 10 employees, but accounted for over
80 per cent of the total value of output.

The industry is not a promoted one. Major firms in the industry are
Bata Shoe Co. of Thailand. Ltd., a member of the world-wide Bata chain., Bata
is undoubtedly the largest manufacturer in Thailand making leather, rubber,
and rubber-canvas footwear. It suffers a good deal of plagiarism at the bands

of smaller shoe-makers who ucse similar brands,

Bata began manufacture of focitwear in Thailand in 1959 and advertises
that it "is producing well over 50,000 pairs of shoes weekly, giving employ-
ment to 600 employees.

Nanyang Mfg. (Thailand) Co., Ltd., zs the largest manufacturer of rubber

footwear. Other companies are:-

Wathanakit Rubber Industry LP
Hong Kong Rubber swork-s

The industry used to sell its scrap leather to iLustralia for grinding
and compounding ‘into a leather composition., At the last contact, such export

had ceased,

The industry comp .ains that Thai leather is water-proofed, so that no
claims can be made that leather shocs "breathe," and are therefore preferable

to shoes of plastic or rubber,
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(ii) Group 242: Repair of footwear

In nost countries, this service is mainly carried out by small indepen-
dent cobbling shops some of which also meke surgical footwear, The position
in Thailand is similar, many repairers nerely operating on the footpath or

in alcoves.

No statistics are available on the industry as most cobblers do not

use any machinery,

(iii) Group 243: Manufacture of wearing apparel except footwear

This group includes manufacture not only of clothing and hats, but
various accessory items of dress such as gloves, umbrellas, belts,and hand-
kerchiefs. It covers apparel made "by cﬁttihg and sewing fabrics," and thus
does not include knitted goods. (Group 23).

It is traditional in Thailand t©o have clothing custom-made or made at
home rather than to buy it ready made. The industry therefore comprises a
large number 6f snall bespoke tailors and dress-makers' shops and only re-

cently has the mass-production of garments arisen.

There is, however, a rapidly growing dJemand for "high fashion" wearing
apparel most of which is satisfied by import. Imports in 1966 were valued
at 117 nillion baht and these had risen in 1967 to 154 million baht. Exports
though conparatively much smaller, are not inconsiderable — 23 million in
1966 and 20 million baht in 1967.

Latest published statistics on the industry are for 1963:-

Institutions nakings wearing apparel (1963)

No, of No. of | Annual Cost of Total
factories | - | wage production! receipts
3 reported (baht) (baht) (baht)
Manufacture outerwcar
and underwear
10 or nore workers 38 726 | 2,853,000 | 3,022,000 6,367,000
1-10 workers 2,737 18,812 20,861,000 (53,896,000 | 117,146,000
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insiiutions making wearing apparel (1963) (continued)

No, ofm i ' Annual Cost of Total
. T Ho., of ! . .
Tactoricés | wage production receipts
e - jworkers
reported (baht) (baht) (baht)
lManufacture hats
10 or nore workers 2
1-10 workers 32 144 219,000 561,000 1,194,000
Manufacture uubrel y ,
! ' -
las (1-10 workers) 6 | .28 f 65,000 124,000 264,000

Source :

National Statistics Office.

The dominance of the suall shops is clearly shown and even so, the

figure is probably loc low beecause of failure of in~the~home workers to
register.
Data from NEDB suggest that the growth cf the industry is not keeping
pace with the general rate of growth of the cconomy.
1957 1962 1963 1964 1965

Annual production of wearing ‘

apparel (including foot-

wear) (million baht) 238 287 297 308 321
GDP originating fron

nmanufacturing(nillion baht) | 5,510 7,437 7,874 6,570 9,684

Source.!
20uUrece.,

(iv) Group 244:

Office of NEDB.

lenufacture of made=-up. textile goods,

except weavring apparel

This. group covers mainly household furnishings curtains, sheets, table-

cloths, etc. as well as canvas. products e.g. tents.

include manufacturcers who. theuselves weave the base cloth.
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It is therefore a minor group partly because one of the major itenms,
blankets, are almost wholly produced by the weavers (Thai Blanket Industry
Co., Ltd., and Peone Blanket Industrial Co., Ltd.), and therefore fall into

Group 231.

Partly, also, it is a minor group because the items comprising

the group are not generally traditional parts of Thai household furnishings.

Ioports in recent years are shown as follows:-

1965 1966 1967
(kg) (baht) (kg) (baht) (kg) (baht)

Blanket wool |1,713,464|30,262,209{2,098,977{37,003,274|1,743,521 34,326,603
and cotton .
Bed linen 130,732 7,043,993 159,523 8,92?,401 209,580{10,986,198
Table linen 12,621 816,248 11,239 1,245,645 15,164 1,127,757
Towel s 36,354 13,469,655 312,683)12,864,174 337,741|13,107,887
Kitchen linen 1,583 33,850 2,464 200,275, 2,335\ 169,769
Curtains and »
other fur-
nishing arti-
cles 479 33,920 75284 622,546 437 104,680
Mattresses,
quilts, eider-
downs, cushions,:
pouffes,pillows,
and sinilar
articles 25,52 810,082 130,424 3,032,081 596,568{ 9,575,980
Mosquito nets 875 62,349 206 7,254 504 22,672
Made up arti=-
cles of tex~
tile material
N.CeSe 15,023 862,103 34,066] 1,517,176 57,3531 2,555,444

Total 2,264,655153,39,409 | 2,756,866 65,419,866 2,963,203 71,976,990

4 L ! !

According to the Industrial Census, 1963, there were soue 74 smell

factories producing made-up textile goods in Thailand.

were 6,6 million baht.

49

Their total receipts



(g) Major group 25: Manufactures of wood and cork,

except manufacture of furniture

(1) Group 251: Sawnills, planing, and other wood-mills

Some 40 per cent of the saw-uills in Thailand are situated in the
Bangkok=Thon Buri area, according to 1966 statistics,but they accounted fore-
by for the greatest part of the sawn—timbef produced in the Kingdow. Thai-
land's river system favours this situation since it is cheaper to transport
tinber as logs by river than to carry sawn-timber by road or rail. Host of
the timber, particularly that of higher class, arises in forests in the north

of Thailand. About 50 per cent of the entire country is under forest.

Teak is the most important of Thai timbers and strenuous government
efforts in recent years have been made to conserve existing stands and to
replant. Export is carefully controlled, a fact attested by the following

export statistics.

Teak export statistics

Quantity Value

Year gmfz {million é}
1959 15,253 244, Q
1960 100,925 35641
1961 64,528 252.2
1962 39,75 170.1
1963 32,215 136.7
1964 40,430 178.8
1965 26,399 112.1
1966 31,261 148.9

Sourcc: Department of Custous.

Between 1961 and 1965, production of timber in Thailand increased by
60 per cent but demand has tended to outstrip production; exports of timber,

other than teak, have shown a stsady, if not a2 declining, tendency.
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Export of nilled timbers (except teak)

Quantity Value
1956 86,550 76.9
1957 90, 604 85.4
1958 90,333 6843
1959 635205 51.1
1960 112,572 95.3
1961 664,425 65.8
1962 59,344 57.1
1963 68,515 67.9
1964 79,026 T7.9
1965 63,908 6hal
1966 20,652 56.3

Source: Department of Customs.

The cutbing of firewood and the making of charcoal have been important
industries but a progressive dieselization of the Thal railways and the
increasing use of fuel oil and LP gas otherwise are tending to reduce this
dependency. The government, moreover, is keen to check the illieit felling

of trees, expecially for charcoal produciion,

The following table tends to show a stéady tendency in both fire-wood
and charcoal production.

The production of firewood .and charccal in Thailand

Fitewood Charcoal
Year :‘52 ' {m§2
1962 1,446,005 66,512
1963 1,479,706 655,061
196k 1,336,367 677,891

Source: Annual Report, Royal Forestry Department, 1965.
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Manufacture of wooden doors and windows

Tnese are normally made tc order in carpenters' shops, but substantial
econcorics could doubtless be achieved by adopting standard, if possible

medular, sizes, and by reducing the number of types.

Only one factory, Thai Plywood Co.,.Ltd. is producing flush doors in
2 mechanized plant and in large nwabers. In the period 1959-1966, the value
of the company's production of doors increased almost 12 times and the number

of doors by eight tines.

Piywood
Plywood is the most inportant wcod-based panel at present nade in Thai-
land. Two manufacturing plants are operating at present, one in Bang Na and

one at Phra Pradaeng.

The larger of the two is Thai Plywood Co., Ltd., owned by the Thai

Government Forest Industry Organization, The Company was until recently

the scle producer and an exclusive supplier of plywood products to the Thai
market., The company started working in 1957 and the production has increased
steadily. The plant ineludes four production'ﬁnitsﬁ 2 plywood mills, 2 veneex
milis, a flush door mill and 2 saw=-mill for boards, and miscellaneous saw=zill
products, Plywocd is by far the most important product. In 1966, the total
value of Thai Plywood Co. sales amounted to 155 million ¥ out of which ply-

wood sales contributed 122 nmillion.

The Table below gives production and sales figures of plywood manufac-
tured during the period 1957-1966. 1In two shifts the capacity is at present
about 5,000 sheets per day. An extension of %he capacity is underway which
will raise the output %o 10,000 plywood sheets/day., i.e. about 3 million
sheets/year., Total capital investment in the Thai Plywood plants amounts
to approximately 100 willion ¥, or 5 million U.S, dollars (80 million Z in
1957). The total number of eiployees is.1,370 including clerical persounel,
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Py
Thailand: plywood Manufacture (1957-1966)

Production Sales
Tear o 3 3 Value
Number o m o (thousands of X&)

1957 123,309 343,298 1,881 84,643 5,139.1
1958 289,056 797,345 3,862 289,346 Ly, 7904
1959 591,724 | 1,634,583 8,084 467,223 25,819.3
1960 830,243 2,287,316 | 10,469 662,414 42,858.8
1961 901,242 2,515,946 | 12,422 1,000,509 45,146.1
1962 1,519,756 | 3,206,246 15,815 1,280,288 61,575.1
1953 1,361,133 3,795,270 18,385 1,285,763 73,587.1
196k 1,707,017 4,807,933 23,828 1,605,542 98,730.9
1965 1,743,569 4,916,262 25,653 1,806,868 103,175.0
1966 1,780,926 5,082,837 26,849 | 1,659,885 122,609.7

Source: Thai Plywood Co., Ltd.

Of the raw material, %9 per cent is obtained from the mill's own con-
cessional area in the Uthai Thani Foresf, about 350 km from the féctony;
20 per cent from the Forest Industry Organization, and 41 per cent from
independent dealers’. Main transport is floating by raf't along the Chao Phra-

ya river. Logs from the other arcas are mostly brought by truck. Teak fron

the north is sometimes transported by rail.

A second sizable plywood plant, the Bangkok Plywood Factory was estab-
lished in 1966, The reported capacity is 7-8,000 sheets of 4 £t x 8 ft.
plywood per 8 hour day, but present output is about 2,000 sheets per day.
Nost of plywood manufactured in this factory is fron hardwood of' Shorea

species.

* Based on 4 £t x 8 £t sheets, average thickness 4.3 mm.

+ Tressel, M. Prerirasmi, Thanom, and Indegrand, P. (1965). Plywood and
board products in Thailand. ) Vol. II.
FAQ/PPP CONS/PAFER 3.5 p. 2 (Food and Agriculture Organization of the

United Nations : Rome).

In "Plywood and wood-based panels."



Both plywocd factories face difficulties in the full utilization of
their capacitics as a result of raw raterial supply. An estimated 60 te 70
per cent of plywood is sold in Bangkok. The main use is for house-building,

for ceilings, side walls, and furniture.

Plywood not absorbed in local consumption is exported, the guantities

involved being shown in the following table.
Plywood

Year (tonnes) (1,000 #)

1959 175 988
1960 83 Sl
1561 6y 256
1962 263 971
1963 148 591
196k 151 581
1965 127 619
1566 38 135

Source: Departuent of Customs, Bangkok.

Particle board

The particle board factory under the nane "Sri Maharaja® Board Co,., Ltd."
is a sister eompany of the Sri Maharaja Co., Ltd., which is in turn, a sub-
sidiary coapany of Crovn Property and runs one of the largest saw mills in
the Far East. Sri Maharaja Co. has its own forest with a total area of ap-
proximately 400 kmz. Monthly cutput of $he saw mill is about 2,000 tonnes
of plenks and boards, mainly yang and takhian, 50 per ecnt of which is pro-
vided for export. Huge quantities of residues as waste wood {about 200 mj/day}

are available daily for the production of particle board.

The particle beard industry was sterted in 1958, Total capital invest~
uent anounts to 30 willion K. The daily output of the plant is 22 tonnes of '
finished boards. "Teak boards" are produced in the standard size 4 x 8, 8 and
15 mm thick and their daily output is 350 boards in one shift., Production
2lso includes parallel-grcoved acoustic board and plyboards as well as rub-

berized coconut mattresses.



Sri Mahzraja Shaving Board factory was sne of the first particle board
factories puttup in.a tropical country and one of the major problems encountered
in starting the plant was the wood composition. High moisture content and
relatively short storage life of soft wood required special attention, The
surface-of :particle boards. is at present mainly composed of yang and sof't-
wood,; and. the core of takhian and softwood or tabaek and softwood depending
on thickness. - Each year, the factory consumes imported components of the

glue used, to the value of. some 200,000 dollars.

The Board of Investment has recently granted promotional privileges in
Group C to a new chipboard factory which was expected to start producticn
in April 1968. The capacity based on 2 cm thick board will amount to approxi-
mately one million square metres per year. The factory will use the QRAL
extrusion process and utilize wood waste as raw material., The boards will
be used for furniture manufactuwre, vartitioning and lining, and measures
have also been taken to work cut standard housing designs which would utilize

this board on a large scale for low-cost housing.

Fibre board

In order to reduce the shortage of building materials for linings and
introduce a replacement for lumber which was until recently extensively used
for construction work, decisive measures have been taken for starting a fibre
board industry.

Two fibre board factories are planned to begin manufacture in the near
future, The first of them, a project of the Sri Msharaja Co., Ltd., is al-
ready under construction in 81 Racha and was expected to be in full produc-
tion by July 1968. The total investment in the factory will be about 45
million B. The gudranteed.capacity is 65 tonnes/day. Dry methods of produc~
tion will be used, .with an adhesive additive of 2 per cent giving a hardboard
of a density 1.0-1.1. It is expected that the hardboard will take over a
part of the thinner shaving board market (5~6 and 8 mm).

The second fibre board factory. financed by the Thai Plywood Coumpany
(Ministry of Agriculture) is expected to begin operation in 1959. The nini-
onun capacity of the plant will be 90 tonnes of hardboards per day, baSed on
125 cm by 490 cm, and a thickness of 3.5 mm. The total capital inyestment
needed is estimated at 74 million 4. Wet process will be used. The fibre
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board plant will be loca®cd in Pang Ha and use the existing facilities of
the plywood plants. Raw material will be log corc waste and veneer washe
of the plywood plant and the quality of the product will conform to require-
ments for mediun Hardboard spe~if'ied by British s*andards.

.If the construrtion of both fibre-board factories is earried out as plan-
ned, the board market will hawve by 1971, whern full sapacitics are expected to
be utilized. an additional 150 tonnes of fibre boards per day, or an equivalent

of about 8 million square metres.of lining and partitioning sheets per year,

Wood~wool board

There is only one factory producing wood-wool boards in Thailand under
the-trade name "cellocrete™. The plant was established in 1956 with a capital
of 2,7 million X and is located in Bangkok.

Until now the only raw material used has been somphong. Experiments are

made in order tc replace"somphong with rubber-wood (Hevea brasiliensis) or

cheap and easily available khi-nun. Timber is supplied mainly from the central
region, 100-200 km from Bangkok. Main problem is lack of raw material because
of transport difficulties.

There are altogether 78 enployees, working one shift.  Maximun daily
capaeity is 300 boards.

Lcllocrete boards are used as partitions, linings, iasulating structural
roof decks and pitched roofs as well as insulating shuttering. A4s a lining
or partition material cellocrete aomes between the light concrete blocks and
slabs and the toards and panels such as asbestes cemenﬁs, fibre.board,and
shaving board. It is primarily a partition naterial and has tho fire-resistant

gqualities of nost eement products.

Manufeature of wood-wool “oard (cellocrete) in Thailand

Value of produetion Quantity*
Year (baht) _(=m=)
1962 1,512,894 52,200
1963 1,389,440 17,800
196y 1 617,966 55,600
1965 1,816,370 62,500
1966 2,260,813 78,000

* Based on 1.00 x 2.00 x 0,025 n boards.

Source: Cellocre e manufacturers.
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A factory %o produce the building board known throughout the world as
"Stramit" has been built south of Bangkok. The board is made of compressed
straw, and is 50 rn thick, Capacity of the plant .is said to be 460,000 m2
annually,

(ii) Group 252: wonden and cane containers and cane small-ware

Produeticn of wooden crates and boxes is a couiparatively swall industry
in Thailand despite the relative cheapness of timber: in the first place,
Thailaend does not yet produse to any eéxtent the range of conmodities which
require crating, e.g. cauned goods, machinery; and secondly, there is a

tendency to transport goods in baskets or in sacks rether than in boxes,

Manufacture of sacks has been dealt with in Group 231. The manufacture
of wickerwork is carrie?l cut in nearly every village throughout Thailand
because of the ready access to raw-nmaterial. The materials most commonly
used are: bamboo, palui leaf, .rushes, .sisal, jute (as well as kenaf),; and

even banana-straw.

(iii) Group 259: Manufacture of cork and wood products not elsewhere

e Cmt— ey

Cork

All cork and cork products are imported into Thailand, total value
in 1966 being of the order of 3 million baht (see the following Table).

Wood carving

Wood carving is a hone industry and no information exists as %o its

exact size and nature or the valuc of its production,

Thai wood~-carvings have achieved an increasing international popularity
over the years. Most of the production is in northern Thailand with teak as
the favourite mediun. The industry is largely a cottage industry with an
estinated 6,000 to 7 000 families wholly or partly engaged. However, three
Chiang Mai firms each with over 50 employees, are alsc included in the
industry. Total output and size of export is unknown but about 40 per cent

of production is believed to be sent abroad.

Other itens in this miscellaneous group include wooden ladders, blocks,

handles, yokes, pictwre ard airror frames, and coffins. Production of all
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these are carried out by nuierous small workshops spread throughout +he

country. Nothing is known of cork-goods manufacture,

(h)  Major group 26: Manufacture of

furniture and fixtures

(i) Group 260: Furniture and fixtures

In 1965, there were 593 "mechanized wood articles factories" registered
in Thailand while the Industrial Census showed that there were only 43 *fur-
niture and fixtures” factories with 10 or more employees focr that year.
Despite some lack of coincidence between the two sets of data, there is,
nevertheless, quite some probability tﬁat the industry was, and still is,

nainly composed of a large number of very small units.

The furniture industry in all countries has a high degree of natural
protection from import competition because of the bulky nature of the products
The industry in Thailand has the added advantage of relatively cheap and plen-=
tiful supplies of timber. It is therefore not surprising to find $hat ‘imports
of furniture and fixtures tend to be of a specialized kind, the major itens
of value in 1966 being metal furniture and ‘parts (34 million baht), mattresses
(8 million: bah*), me+al filing nabinets (4 million baht) while wooden artisles
of furniture did not reach one million baht. Exports of all kinds of furniture
were only some half million baht., A somewhat similar pieture applies in the
case of fixtures but on a’'very much smaller scale, the major item of external
trade being imported iron or steel door and window frames, valued at 3 million
baht in 1946,

Scme of the major furniture factories in Bangkok are Scandia, Raja, Sweet
Home, and Silom Shanghai PFurniture. Raja Furniture L.P, is the only faetory,
.apparently, which makes” knoek-down furniture.

Wooden and metal fixtures are often made on the job, but there are about
‘120 shops making and selling door and window frames and insect screens in

Bangkok~ Thon Buri. The largest of these are Su Chin Hua, P, Piys and Bareo.



(1) Major group 27: Manufacturec of paper and paper products

(i) Group 271: Manufacture of pulp, paper and paper-board

Approximately 141,960 tonnes of paper and paper products were absorbed
by Thailand in 1967. Only about 6 per cent of this wes nst by local produc-
tion and the rest had tc be imported. Local production has shown littlec
growth since 1964. The percentage increase in imports is therefore quite

representative of the growth in consumption.

Apparent paper consumption

(tonnes)

1961 1962 1963 1964 - 1965 1966- 1967

Tmport 67,827 66,580 85,254 75,230 85,441 113,780 128,132
Lecal production 3,627 5.768 7,890 13,577 13,330 12,241 13,830
Apparent consumption 71,454 72,348 93,144 88,807 98,771 126,021 141,962
Consumption  trend 100 101 130 12y 138 176 199

Thailand%s paper industry is of recent origin., At the end of 1964,
seven.nills operated but only two were of fair-gsized capacity. They are the
Kanchanaburi Pulp and Paper Mill and the Bang Pa-In Paper nmill, both govern-
ment-owned. Total output for the industry was some 13,600 tonnes in 1964
and 13,300 tcnnes in 1965, but no kraft or paperboard is made. - Bauboo is
the principal source of pulp for one of the govermment mills (Kanchanaburi)
while the other (Bang Pa-In) uses rice-straw in combination with imported

long~fibre pulp.

Presently Thailand's paper industry mainly ‘preduces writing and printing
papers. However, the industry is now moving towards wmore diversified products,
specifically, packing and wrapping papers, newsprint and cardboard. In 1969
two new mills: oné for kraft paper and cne for unfolded\cardboard‘manufacturing,
are scheduled to start operation. Plans of a projeect to produce newsprint

locally are also in an advanced stage.

When these new mills are in operation, Thailand's paper production will
be increased substantially from the present level of arcund 13,500 tonnes a
year. The kraft paper nill has a planned annual production capacity of 52,000

tonnes and the other two nills tcr-ether about 25,000 tonnes. Hven then, local
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production will still bélew the-present level of rOnsumption.

Hone  demend., by type

(tonnes)

1961 1962 1963 196k 1965 1966 1967

Newsprint 24,460 -15,458 26,608 21,361 25,949 34,981 32,712
Wriking and printing

papers 20,000 21,770 25,590 21,600 20,170 23:960 23,110
Kraft papers 5,756 6.88L.8,209 7,526 9,489 11,967 12,974
Other packing and

wrapping papers 998 1,344. 1,880 2,146 3,136 4,841 L4,355
Paperbeoard and

cardboard 12,94 17,373 22,132 27,537 28,694 36,753 47,103

The prospective new veritures for kraft paper and newsprint production
will alsc help meet the home demand., 1In fact the kraft paper target of
52,000 tonnes a year is considerably larger than Thailand's present require-
ments which are only in the region of 15,000 tonnes per annum, Dewand for
newsprint is about 25,000 tonnes a year, and the mill which is to be set up
will be able to meet about four-fifths of this. But of the other paper
products such as paperboard, cardboard, and other finer-textured paper nate-
rials, the majority will still have to be imported.

Details of firmg in the industry ace:

Siam Kraft Paper.Co., Ltd __ (Ratchaburi) a joint U.S.~Thai venture, with
a total investment of 720 million baht, the largest single industrial invest-

ment in Thailand since the introduction of the Promotion of Industrial Invest-
nent Act of 1962,  The undertaking comprises two projects, first, a paper-
making. and pulp factory drawing 40 per cent of its pulp from local bagasse

and the remainder from import. The second project involves enlargement of

the pulp factory by using local bamboo and kenaf as well-as bagasse and waste-
paper. The resulting pulp will make the paper plant independent of import.
The completed complex will supply (in 1975) 70480 per ~ent of Thailand's re-
quirements of kraft paper and will use 22,450 tomnes of bagasse and kenaf-
waste pulps and 22,900 tonnes of bamboo pulp per year.
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Bang Pa-~In Paper Mill, has & capacity 14,400 tonnes p.a. and produced

about 12,000 tonnes in 1965. 1t uses local rice-straw and imported chemical
wood=pulp. The mill produces plain white paper for writing and printing pur-
poses. It could also produce brown paper for wrapping and packaging but this

is less profitable than white paper,
According to the Bangkok Bank Ltd., “Monthly Review",October, 1968:-

"The Bang Pa-in Paper Mill, which 1s the largest and most modern
in the country, has been plagued with some serious problems ever sinece
it started operation. The main problems appear t¢ be the high produc=
tion costs and the poor quality of the products. This coupled.with
tha»fact that the machinery always seems to be breaking down, has pre-
vented the mill from expanding its production capacity. Although i%
has a capacity to:produce 100 tonnes a day, it has heen presently
turning out only about 40 tonnes a day. The mill was originally de-
signed so that it could double its initial production capacity, but with
the difficulties it has been facing, it has been forced to opcérate even
below. the original capacity. ' Another faetor on the debit side is the
large loan repayments that havé o be made. It is thus not surprising

tc. learn that heavy operating losses are being sustained by the mill.

The actual value of the mill is baht 250 million and yet it ap-
pears that it was constructed at +the high price of over baht 400 mil-
lion. Having been backed by sueh a large iavestment, it is sherefore
distinetly unfeasible for the wmill to operate sc far below its capacity.
The Govermment, finding itself in the predicament, has been seriously
thinking of either sclling or leasing out the nill to a privaté enter-
Prise. 4nd yet the desire to keep it as a state enterprise has been
equally strong., Scveral measures have been taken %o try and umake the
i1l operate more efficiently’but have so far met with conspicuously
little success. Production costs are still absurdly hizh and the
guality of the products has shown absolutely no improvement. The rill
still operates below capacity. In the eircumstances, it would seen
that the Government has no choice but o invite private enterprise to

take over the operation of the mill.

The Bang Pa-in Paper 1ill could be equipped to produce up to

50,000 tomnes of writing and printing papers a year. This would be
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about twice the current domestic derand for the materials. The mill
could also be equipped to manufecture plain brown wrapping paper, but
ng- step has been taken in this direction. Local consumption of wrap-
ping material is over 4,000 tonnes a year. Thus through efficient
operation, the mill could morec. than satisfy domestic demand for writing,

printing, and plain brown wrapping papers.”

Kanehanaburi Pulp and Paper mill., This mill is also government-—owned.

It produces bamboo pulp from Jocal material and makes bleached writing and
printing paper and also a little brown wrapping paper. The production is
about 10 tonnes per day but output could be increased by 50 per cent, given

some improvements in processing.

Bangkok Paper Mill Co,, Ltd., Located in South Samrong, Phra Pradaeng.
Samut Prakan, it has been operating under promotional privileges from the
BOI since September 1962 and began proauction in Debember, 1964. The estab-
lishment started operations with 30 million baht *otal investment and 10 million
baht registered capital. All share-~holders are of Thai nationality. Present
production in~ludes various kinds of packing paper, poster paper, paper for
typewriters and printing, and other papers with a weight range of from 30-100
gramnes per sguare metre. The total annual production capacity. is rated at
6,750 tonnes. The company has been awarded inecntives fron the BOIL to carry
out an expansion programme with a target of increasing its present capacity

from 6,750 tonnes *o an annual capacity of 9,750 %onnes.,

The Siam Newsprink Plant is still in the pre-engincering stage and is

expected to be producing about 35,000 tonnes of newsprint p.a. by 1972, I%
will use about 100,000 cubic metres of pine~wood frem the Chiang lai area
and is expected to save about 100 million baht in foreign exchange when in
full production.

Other paper millrc. Nine other paper and board nills are registered at

the Ministry of Industry, but there are no available data on production,
although +this is believed to be of the order of 5,000 tonnes p.a. MNost of
then: produce low grade cardboards, straw-papers, wrapping-papers and printing

papers from wasie-paper they are:-
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1. Luck-Si-Paper factory 156 Mu 5, Bang Khen, Baugkok
2, Asia Cardboard factory 956 Taksin Road, Thon Buri

3. South=east Asia Paper.factory 113 Fhetkasem Road, Thon Buri

L., Sri Thai Papcr Industry 857/1 Charcen Nakhon Road, Thon Duri
5.- Tak-Rung Paper Industry Phetkasen. Road, Thon Buri

6. Yuy Khang Industry Pathun Thani, Province

7. Meinum Paper Industry Samut Prakan

8. GCiA.M. factory Sanut Prakan

9. Sumsen Paper Mill Sumsen Road, Bangkok

(ii) Group 272: Manufacturc of articles of pulp, paper, and paper board
This group covers the manufacture of pressed and moulded pulp goods;
paper bags and cartons; stationery; wallpaper, toilet paper, and dress-patterns.
In 1966, import value for the entire class "Articles of pulp, of paper,
of paperboard or of cellulose wadding, n.e.s.” was 164 million baht., Selected

itens were:-

Million

Paper towels, napkins, tablecloths

and similar articles 795 11
Toilet paper in shegts or in rolls 1,626 15
S&initar;f towels B 1L
Artieles of pulp, of paper. of

paperboard or of cellulose 75
Paper bags 1,374 7.
Cardboard boxes and other containers 494
Envelopes 185 3
Paper for writing, sypewriting,ete,

eut to size 425 5
Albums, .diaries, memo books 204 5
Carbon paper, cut +c size 118 6

Aceording to Ministry of Industry registrations, 1965, there were then
161 meehanized paper coriversion factories in Bangkok-Thon Buri and 162 in
the entire kingdom. The sorresponding numbers of drinking straw factories

were 15 and 15. The Industrial Census by NSO in 1963 showed that only
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16 per cent of paper products factories had 10 or more employees. The
proportion for drinking straw factories was 33 per cent with 10 or more

erpiLoyees.,

In the case of cartons, some of the large manufacturing facilitles are
captive to plants that make other products, e.g. soap. Adhesives used appear
to be tapioca starsh for the body of the carﬁ&n and sodium silicate for the
final closing after packing.

(3) Major group 28: Printing, publishing and allied industries

(i) Group 280: Printing, publishing and allied industries

In 1963, there were 127 establishments in Thailand in the printing,
publishing,and allied industries which had 10 or more employees, but at the
end of 1963, in Bangkok and Thon Buri alone, there were 751 such establish-
nents registered with the Ministry of Industry. Thus, the industry includes

a large percentage of very suall units,

Of the 127 establishments with 10 or more employees, 24 published news-
papers and periodicals, 98 undertook the printing of books, maps, etc., and

5 were engaged in photo-engraving and etehing.

Daily newspapers arc eonfined to the Bangkok- and Thon Buri area ‘whish
has 18 daily newspapers and at least 28 periodicals, Of the daily newspapers,
11l are in Thai, 5 in Chinese and 2 in English, Provinecial towns have no daily
newspapers of their own but the larger towns have one, or perhaps two, weekly

newspapers. dbout 35 of such provineial newspapers are published.

Although Thai script affords soume natural protection to the printing
and publishing industry in Thailand, there is a considerable import of books,
newspapers, periodicals and other printed matter from abrecad, amounting to
oyer 90 million baht in value in 1964. The United Kingdom is the major

supplier,
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The following table gives data on book productioni-

Production of books in Thailand: 1960-1964

Subject groups 1960 1961 1962 1963 1964
Total 1,328 1,106 1,062 8,172 4,198
Goneralities 98 15 453 4,832 313
Philosophy 38 31 £l 142 11k
Religion 164 162 139 490 450.
Social Science 25,2 235 173 703 1,015
Philology 88 79 77 189 150
Pure sciences 38 - 5 81 115
Applied scienbes 46 - 5 174 223
Arts 45 42 27 324 136
Literature 429 387 93 993 1,266
Geography, History 140 112 35 24, 416
Unspecified - L3 - - -

Source: Ministry of Education, Tine Arts Department, Official Records.

In addition to the printing of reading matter, there is, of course,
a great deal of~jobbihg conmercial printing. In its Private Investment
Opportunities in Thailand, USOM estimated that over 9,000 tonnes of kraft

paper were printed and converted into paper bags in 1964,

The largest members of this trade in the private sector, are said to
be Thai Watana Panich, (which includes art-printing in its activities) and
Pharacha-Charg.

The Government sector in Thailand has numerous prianting facilities and
in 1962 the number of government presses was 31, including those shown below,
whose stated income was 5.8 million baht compared with a total income for
the industry of 227 million baht. While relatively small, the government
sector has some special facilities and a new organization has recently been

announced by the Thai government which will print bank-notes, bonds, cheques
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and registrable documents,

Table showing cperations of some goverament printing presses

operation data

(nillions of ¥)

1962 1963 1964

Inconme Profit Incene Profit Incomne Profit

Government Savings

Bank Press 2.719 0.158 4,077 1.061 7.155 L.225
Police Press 5.353 | 0.367 | 3.235 | 0.282 | 4,180 | 0.242
W,V, Sena Press NJA, H.A, 2.588 0.080 3,580 0.110
P.M, Office Press - - - Nodie - -
Lottery Press , - - - Heka - -

Source: USOM, 1965,: "State~ocwned enterprises of Thailand.™

The Government also has a moncpoly in the printing of playing cards,

of which 535,250 packs were printed in 1966~67.

(k) Major group 29: Manufacture of leather and leather-

and-fur products except footwear and other wearing apparel

(i) Group 291: Tanneries and leather finishing plants

Goods, wholly cor partly of leather, were imported into Thailand to the
value of some 12 million baht in 1966, This is roughly cqual to the value
of similar goods-produced in the Kingdom in 1963 and suggests that Thailand

is only fairly self-sufficient in this class of manufacture,

Tanning of leather is cartied out ir Thailand in one large state—owned
enterprise, two fairly large private enterprises, and some sixty snall
private tanneries. Together they process a little over 50 per cent of the
locally-available hides and skins leaving some 5,500 tonnes of hides as

well as skins for export.



The Leather Tanning Organization, 90 .per cent to 95 per cent of whose
output is for the Armed Forces, processes 250 animel skins (90 ¢ are cattle
and buffalo hides and the rest pig and sheep-skins) per day and, under the
Second Five Year Plan, this will rise to 300. Output, however, is said to-
have fallen from 269 tonnes in 1960 to 261 tonnes in 1965.

The tanning industry uses about 1,000 tonnes annually of imported tanning
compounds, such as Mimosa extract from South Africa, Chestnut extract from
France and Italy, and -Quebraecho from the Argentina. Small tanneries use
locally produced extraets of the bark of Kiay and Kabun, which are said to

be acceptadble but not as good as the imported product.

Little detail is known of the operations of the private sector of this
industry.

Exports of leather in 1966 were valued at about 4 million baht, the
bulk going to Singapore and the U.S.4A.

(ii) Group 292: Manufacture of fur products, except wearing apparel

Little is known of this industry in Thailand: as the climate is no®
conducive to the growing of thick pelts, it is probable that activity is

sonfined %o the preparation of wild-animal skins for display.

(iii) Group 293: Manufacture of leather products except footwear and

other wearing apparel

There is some local production of leather luggage, brief cases, ete.

but no details are available.

(1) Mejor group 30: Manufarture of rubber products

(i) Group 300: Manufacture of rubber produsets

In 1966 Thailand produced 220,000 tonnes of crude rubber and exported
about 200,000 tonnes as crude rubber and 120 tonnes as manufactured goods,
wainly rubber bands. Thailand imported just over 900 tonnes of rubber in
primary form and about 220 million baht' worth of rubber goods of which
nearly 80 per cent was in the fom of tyres (the weight of rubber goods
imported is not resorded, but would be roughly of the order of 7,000 tonnes)

Thus, it would uppear that Thailand was, at that stage, able to manu-
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facture about 75 per cent of her demsnd for rubber gcods: only one large

aanufacturer of tyres, Firestone, had then commenced production.

In 1965, there wore 221 mechanized rubber produbts factories in Bangkek,
most of them quite small, producing rubber footwear and household utensils.

Cycle tyres also feature largely. Major products produced in that year were:

Type Quantity (units)
1. Autonobile tyres 200,000
2. Automobile tubes 200,000
3. Tyres tor pedal cy=les 1,115,500
4. Tubes for pedel cycles 1,646,000
5+ Retreaded tyres 25,245
6. Rubber shoes and slippers Ly 186,000
7. Giedical applianccs 14,000
8., Household utensils 521,100
9. Sporting gcoods & dolls 236,000
10. Rubber tiles 422,000

In 1965 also, the Firestone Tyre €o. Ltd. had ccme into operation with
an initial capacity of 180,000 tyres a year and has since expanded to
300,000 tyres per year and is planning to expand capacity a further 50 per
cent., It makes 142 different types of tyres ranging from those for motor-.

scooters to those for tractors. It alsc nakes inner-tubes.

Bridgestone Tyre Co., a joint Japanese-Thai venture, expects to come
into production of tyres by the end of 1968, with a capacity of 200.000 tyres
P.a., The Universal Tyre Company is building a tactory with a cdpacity of
70,000 units p.a

The Goodyear Tire Co., of the U,S3.A, has also announced its intention
of commencing tyre production in Thailand and has received a Promotiou
Certificate for constructicn of a 240,000 tyre-per-year plant.

The new Goodyear factory, which will cost 350 million baht, will produce

tyres for passenger cars, trucks, and tractors as well as tyre tubes and rubber

fléps. Employment will be about 500 when the factory is in full cperation.
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By the end of 1970, local production of motor tyres is .expected to reach
900,000 units p.a. and to be able to satisfy demand.

In the rubber foot-wear field, the Bata Shoe Co, and Nanyang Manufac-
turing Co. (Thailand)Ltd. are the major producers, Nanyang also nakes tyres
and tubes for pedal cycles.

(n) Major egroup 31: Manufacture of chemicals and chenical products

In 1966, Thailand imported the follewing major groups of chemicals
as follows:-

Million baht

Inorganic chenicals 205
Organic chemicals 135
Coal=tar dyestuffs and natural indigo 69
Dyeing and tanning extracts and synthetic

tanning naterials 20
Pignents, paints varnished and related

naterials 182
Medicinal and pharmacecutical products 467
Essential oils, perfumes and flavour

materials 55
Perfunery, cosmetics, soaps,and cleansing

and polishing naterisls 100
Fertilizers, manufactured 224
Explosives 1,269*
Miscellaneous chemical naterials

and products 720

The aggregate value, 3,446 million baht, represented about 14 per cent
of Thailand's total import bill, Exports of chemicals in 1966 were 11 million
baht in value. Hain exports were glycerine (2.3 nillion baht), medicinal ana

* This is a vast increase froo previous yeers when imports were under one
nitlion baht in value. The increase is probably due to inclusion of

material for military use.
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pharmaceutical products (3.8 million), and soaps and toilet preparations
(2.2 million).

Chemical nmanufacture is well developed in a few sectors such as soaps
and detergents, paints, chemical fertilizers and vegetable cils, as well as
in a number of individual chemicals, such as sulphuric acid, caustic soda,
chlorine, hydrochloric acid, alum, alcohol, and some industrial gases. In
the great majority of items, the country dis far frombeing self-sufficient,
as thc import statistics show. There are no large integrated chemical com=_

plexes and no petro-chemical installations ot any kind.

Details of individual sections of the chemical industry are given below.

(1) Group 311: Basic industrial chemicals including fertilizers

This section of the chemical industry is developing fairly rapidly in
Thailand and there are now some 22 factories making about 30 different types
of’ chemicals,kincluding vegetable oils., Development is hindered somewhat
by the lack, so far, of indigenous raw materials such azs sulphur, bauxite,
copper, zinc, phosphates, coking coals and extensive petroleun deposits.

Salt, however, is plentiful and cheap.

astablished manufactures include the following:-

Aluninium sulphate ("slum®)

The 4Alum Factory, Department of Science, commenced the production of
aluz for use by tho Bangkok Water Works in 1955. Aluws is wade from Japanese
alunina tri-hydrate and local sulphuric aeid. Originally local alwiina-

bearing clays were used,

Production in 1965 was 10,000 tonnes and selling price 1,450 baht per
tonne., The Water Works purchases alum as a 50 per cent sélution and the
paper-industry buys in solid foru, usage for paper in 1964 being 900 tonnes.
The operation is. apparently profifable (see table below) and demand in both
types of usaze should increase. Import of aluminiunm sulphate in 1966 was
202 tonnes valued at 241,769 baht.
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Operations data of the government alum factory, (millions of baht)

Year 1962 1963 1964 1965 1966 1967 1968
Incone 6.630 8,600 12,760 15.950 22,610 17,500 18,730
Expenses 4.820  6.020 9.680 11.960 17.460 LS55 15,230

¥et worth 7.070  7.750 9,600 12,060 15,300 16,470 18,150

(Artamonoff, 1965)

Ammonia and ammonium sulphate

Both ammonia ond ammonium sulphate are made by the Chenferco plant at
Mae Mok in northern Thailand (see "Pertilizers"). There are, so far, no

other producers of ammonium salts in Thailand.

Caustic soda,chlorine, hydrochloric zcid and caleium hypochlorite

Electrolytic caustie soda and chlorine are madc by several orgapizations,
but the largest output for sale is by Thai-Asahi Caustic Soda Ltd. which
produwees 1,000 tonnes as 50 per cent solution, The company also makes hydro-
chloric aeid and calecium hypochlorite utilizing hydrogen and surplus chlorine
from its electrolysis plant,

Caustic soda and chlorine are alsc made by two government paper nills,
the Bang Pa-in mill and the Kanchanaburi mill. Most of the output in buth

cases is captive,

Thai Churos Factory, one of three nakers of monosodium glutamate,
announced its intention of producing caustic soda and ohlorine, both of which
are used in MSG production. A check with the three factories regarding their
supplics of sodium hydroxide and chlorine or hydrochlorioc acid is desirable,
as cach, with a capacity of 1.200 tomnes p.a., would reqguire about 700 tonnes
of caustic soda and 1,200 tonnes of hydrochloric acid annually.

Hydrochloric aecid, as mentioned above. is made by Thai~-Asahi Caustic
Scda Go, Earlier, Siam Chemicala Co., Ltd. were in production and the three -
nakers of MSG had plans for its manufacture. Kjornkiat Trading Co., Ltd.
were listed as producers. Here again, a check with the firms themselves as

to the present position is desirable.
Calcium hypochlorite is made by Thai hsshil Caustic Soda Company, largely
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as a weans of disposing of sarplus chlorine: some of the production is sold

but most is buried. This is symptomatic of many developing markets for prod-
ucts of the electrolysis of brine. As markets for chlerine, such as PVC and
chlorinated organic pesticides develop, the tables are turned and caustic

soda becomes the surplus product. The problem, so far as Thailand is con-
cerned, is exacerbated by the fact that Malaysia, Indonesia and the Philippines,

emongst others, have similar chlorine surpluses.

However, the Thai-Asahi company is now building a 12,000 tonne p.a. PVC
resin plant on the opposite bank of the Chao Phraya River from the caustis
soda~chlorine plant and this is expected to absorb the surplus ehlorine when
it comes on stream in 1970, including the added surplus which will arise fron
the doubling of Thai-Asahi's plant to be complete by the cnd of 1968. Pro-
vided demand for caustic soda continues to increase in 1969, the company will
further expand production to a total of 3,000 tonnes per menth, as well as

installing facilities for making solid caustic soda.

Locally-produced caustic soda (50 per cent solution) is now selling at
about 1,000 baht per tonnc in Bangkok compared with about 1,600 baht per tonne

for imported solid caustic soda.

One other chemical company has recently received a promotion certificate

to construct 2 1,000 tonnes per nonth caustic soda plant,

Dicaleciun Phosphate and Ossecin are both produced from bones by Thai Bone

Industries Ltd., Don Muang.

Bthyl alcochol

Industrial alcohol is made in Thailand only at% the Ayutthaya Alcoholic.
Spirits Distillery which is owned and operated by the Ministry of Finance.
The Distillery also makes potable spirit as do a number of distilleries

throughout Thailand (see Major group 21: Beverage industries)..

The Ayutthaya Distillery makes a 95 per cent alcohol which is undenatured
and a 90 per cent product which is produced from the 95 per cent alcohol on
denaturation. The former is used chiefly in medicinc, the lat®er in non-

potable applications such as the making of shellac solutions.

The output of the Ayutthaya Distillery has been increasing quite recently

as the following figures show:i-
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Raw naterial usage (tonnes)

Molasses

(lutincus rice

Alcohel produced (litres)

95 %
90 %

Liquor 30 %

16,594
226

1,050,156
824,689
8,305,380

1966

22,390
47

1,007,614
222,365
Ly, hle, 161

1967

33,103

1,998,158

1,076,654
14,191,863

Molasses usage for January to April, 1968, was 10,482 tonnes, equival nt

to 31,446

tonnes p.a.

Molasses is preferentially bought from government sugar factories and

any short-fall in supply made good by purchases from werchants and from abroad
(1967). Shortfalls appear to be unpredictable, for exanple, the distillery

has contracted for 50,000 tonnes of molasses for the current year (January

1963 to January 1969) although usage is only same 60 per cent of this,

Molasses price also varies greatly, a recent price paid to merchants being

933 baht/tonne delivered.

clude transport cost.

Prices to government sugar factories do not in-

Profits of the distillery have shown a distinetly rising trend in recent

years.

Yeoaxr

1962
1963
1964
1965
1966
1967

Sources:

Income

(milligng.gf baht)

21,460
35,200
41,260
20,602
30,422
36,957

Expenses

1962=1964, Artamonoff, 1967

(millions of baht)

19,850
32,960
39,120
20,922
20,432
26,864

1965-1967, directly from distillery
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Profit

4,610
2,240
2,140
3,681
9,990
10,093



The distillery sells 95 pcr cent alcohol at 8 baht/litre, ex-factory,
and Business and Municipal Tax bring this price up to 16.36 baht per litre,
ex=factory. Even without these taxes, the price is some three times that
for alcohol in the U.8,4, and U.X, and nilitates against itz use as a start-
ing point for synthesis or as a sclvent., With rising profits, it secns,

superficially at least, that the price could be reduced,

Industrial gzases

Two companies, Air Ghemicals Co., Ltd. and Pure Gas lc., Ltd., make
oarbon dioxide for sale and, since there is little or no recorded import
of oxygen and acetylene, it is possible that these are nade also, but little

is known of the companies operations.

The Amarit Brewery collects the off-gas from its fermentation for the
manufacture of soda-water while the Boon Rawd Brewery makes its soda water
from 002 prepared by combustion of fuel cil., 8o far zs is known, spirit-
nakers in Thailand waste their COZ-off-gas. (sec Major group 21: Beverage

industrics).

The Thai=-fsahi Co. produces chlorine for sale (see "Caustic soda,

chlorine, etc." above) and alsé hydrogen from its brine—electrolysis.

Fertilizers

The only producer of chemical fertilizer in Thailand at present is the
Chenical Fertilizer Co., Ltd. (Chemfcerco) plant at Mae Mot which came into
production in 1966 and has a capacity of 60,000 tonnes of ammonium sulphatc
and 30,000 tonnes of urea annually, The company, owned 49.9 per cent by the
Thai government, eommenced marketing ammonium-sulphate at 1,050 baht per tonne
corpetitive with imported fertilizer but when the imported price was lowered
to 900 baht per tonne, Chemferco accumulated an unsold stock of some 35,000

tonnes,

Following appeals to the government to limit import competition, licensing
of import was introduced at the end of June, 1968, the government preferring

this system to imposing a tariff which would raise the cost to farmers.

In addition to the Chemferco plant at Mae Mot, two U.S. concerns were
reported in 1967 to be (separately) investing in Thailend for chemical
fertilizer production.



One, the Allied Chemical International Corporation (4CI) was forming
a joint=venture with Chemferco on a 50-50 basis to build, at Si Racha, a 400
nillion bah% factory to produce 120,000 tonnes of NP and NPK compound fer-
tilizers per year, requiring the import of sulphur, rock phosphate,and po-
tassium carbonate from National Iranian 0il Co. of which ACI is a joint-share-
holder,

The other chemical fertilizer venture, Thai Agricultural Chemical Indus-
tries (TACI), also planned tc build & factory at Si Racha to produce NPK com=-
pound fertilizers. The overseas partner is International Minerals and Chemical
Corporation (IMC), a leading world producer cf phosphate and potash rocks,

The other partner, Thai 0il Refinery Co., Ltd., would supply nitrogen and
sulphur from off-gas and surplus refined products, its off-gas being estimated
to be able to supply about 5,000 tonnes p.a. of sulphur, (Private advice from
TORC suggests that off-gas would supply very little of the materials required
for fertilizer, and that feedstock, presumably napthenes, would need to be
imported. )

Production capacity of the TACI factory was indicated as being between
225,000 and 670,000 tornes per annun. BEven at the lower output of 225,000
tonnes p.a., total fertilizer output would be 435,000 tonnes p.a. The present
rate of growth in fertilizer usage of 17 to 20 per cent per yedr means only
a usage of 240,000 to 280,000  tonnes by 1970,

The extent to which fertilizer usage could be increased is conjectural,
An ECAFE survey in 1963 showed that Thailand was the lowest user in- the region:
Japan used 304 tonnes per 1,000 hectares, Taiwan 204 tonnes, Korca 135 tonnes
and Thajland 1.8 tonnes. The AID Report, 1966, stated that "if farmers fol-
lowed fertilizer recommendations on crops grown on land suitable for fertiliza-

tion the national annual usage would be near 550,000* tonnes."

¥ The ATD Report leaves it in some doubt as to whether this quantity is as
tonnes of actual fertilizer or as tonnes of nutrients. Appendix II Table 1,
in the Report quotes "Maximum potential fertilizer need® as 234,521 tonnes N,
178,460 tonnes P205 and 143,624 tonnes of K,0, a total of 556,605 tonnes of
nutrients. In the context of the Report itself; however, the 550,000 tonnes
1s compared with "a present usage.....of 108,000 tonnes per year," the.latter
figure certainly being "as fcrtilizer" not "as nutrients.!" (Sce page 29,
"4 report on the Thailand Fertilizer Situation and Potential® AID., 1966).
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Thai dcognd for awmoniw sulpnate in 111d-1968 wes put at 43,000 tonncs

and for urea at 2,250 tonnes p.a.

The Bangkok City Council has & plant which produced 20,000 cubic metres
cf’ an organic, compost-like fertilizer frou garbage in 1965 and at that time

planned to increasc capacity to 60,000 cubic metres.

Some fertilizer mixing has been carried out in Thailand by Yip-in-Tsoi
Cos; Ltd. The company has a small mixing and granulction plant and annually
has produced about 2,000 tonnes of nitrogen-phosphate mixfures for local con-
swption. The granulation process primarily consists of coating anmoniun
sulphate crystals with superphosphate using sulphuric acid as a granulation
aid. This plant has not been extensively used and negotiations are believed

to have been under way to sell it to Chemferco

Potassium nitrate

hLecording to W.A. Graham (1924), "a rcmarkably purc saltpetre" has been
obtained by boiling bat-guano with wood-ashes, the guano occurring thickly
on the floor of numerous caves "at Trang and all through the hilly regions
which forn the east and west boundaries of Central Siau.' The saltpetre has
"been used locally from the carliest times and has now become an article of
cxport." Exporf, if not also production, of this saltpetre appears to have
long since ceased and Thailand has been an importer for many years, the in-
port in 1966 of potassium nitrate being 1,217 tomnes valued at 3,346,422 baht.

Sodiun silicate

Scdium silicate is imported into Thailand in ever-increasing yuantities,
the import in 1966 being about 2,000 tonnes valued at 2,5 million baht. This
quantity includes both liguid and solid forms. Main use is in detergents, with
& declining use as an adhesive in packaging, and a growing use in textile dyeing.
Thai Acid Industry Co. produced liquid sodiun silicate at one stage and
there is some current interest from abroad in establishing local manufacture.

The board of Investment has recently accerded Promotion Privileges to sodiun

silicate manufacture.

Sodium chloride

Salt is harvested along the shores of the coast of Thailand some 50 to
100 kilometres from Bangkok. Production is of the order of 360,000 tonnes
78



oorfitg et

0L
ATARE

11076267

oty sapig

6407289731 :.ﬁ?%

st e e

GQuaW,,

n%@

0z6°.
g2 fLeh

296°508°%2

00 40/

29 k0t

51Tze

0G5 EG

{ f&n,,, A

.cu msﬂs;.

Leing

B

0155007/ T

£96°266*y
g eay
961299
Lt Te s
605°866° T
LEYSHE Y

R e e b

96164

g85°29

69271

0etz
gitéoz
610t

Wrteg

69Ci (T 288
et §5C%2
{ ﬁ?f {83
oLy enTRAL Faad
N #?H«

‘yoxFusy ‘smoang go jusmprudeq

996 T-096T 3TW JO sirodxy

P reTTeyy,

st g

{9oINog

;aé;f.{;iexi;,,ézqzé:xzai
mmoﬁiﬁ Y%N ‘91T ww%ém.ﬁ TU6 "4 1578121 R LT
SO WUV S e R e
8u5°T ot BTPOQIE;)
fog uopIuTY PeITUN
jesi= 39 2 BRIy Tpumg
o1 00T soutddriTug
661°07T*C {€9179€ {La6 (91" L (548'a6 ogofomiTriLetiisT uednp
gozftot  {ELviC f2WOfeh Pt [wel'oz [hle 2rT66¢ 6%2’T g
len'zzy  loko'z l¢6i'ezy  |ewetz [weotzre  Jose*r lasgtecy  legrce gow
.ﬁ_m‘m_.ham er6f0z. 208°/16%¢ %m.ﬁ |ERF0EGTC 1999712 18T29R662 .mﬁ..mm axodudutg
760'g*T [wS0%0T 2R 618°T 100% |Lsetatzst Jsents [nneesort Jesens Sumusd
¢ETTigety ﬁawmﬂ 2t Tho*y JEqTiee el foso jose’zy {000%¢90’¢ wﬂﬁ BISABTEN
_ : . - oo T sYDUT
IB6F059 7T {pahteT (4T o0 moofmﬂ 06t'g/Hz Sugy Fuoy
SO0LY0BTIT juvLe  [06eT90L"T {69978 ém £106° T EES Ty
e Loy b ey V@) | Gy | a) T
oz enteli “qad  {qrozentep] *4nl | croyearep] Cand  jacozenTep] tand
FESPITPIPFUI SPIPRUPU W, e o - Kizmmen
IGAT ! ICAT : QLT naeT
RIS S RS NS ” s R S

79



yearly, of whish 140,000 tonnes was exported in 1964. In 1965 and 1966,
however, this fell to a little over 80,000 tonnes due to the total withdrawal
of Japan from the market; in 1964 Japan took 63,000 tonnes, about the same
amount as was taken by Singapore —Malaya, the other major customers. In 1968
Japan took 30,000 tonnes, and will probably take a similar amount in 1969.
(See attached table of exports, 1960—1966,)

The average NaCl ~ontent of Thai salt is just under 90 per cent, and
while this is low by international standards, the most serious "impurity" is
water. Nevertheless, the low i’aCl content seems to have deterred Japanese
buyers from purchasing larger quantities.

However, on the 19th of September 1968, the "Bangkok World" reported

the Department of Science as stating, "Thai salt is now of high quality...
following successful research undertaken four years ago."

Sulphuric acid and sulphur

Three plants in Thailand produce sulphuric acid, but that produced by
the Chemferco plant at Mae Mot is captive for its production of ammonium

sulphate: sapaecity for this use is rated at 75,000 tonnes of sulphurie acid
annually.

Thai Acids Industry Co., Ltd. has a sapaeity for 35,000 tonnes of sul-
phuric aeid per annum and, in addition, can produee 6,000 tonnes of oleum.

Siam Chemieals Co., Ltd. is also a produser as also is Bangkok Chemieal Co.

Sulphuric acid is almost wholly made from imported elemental sulphur

although a little produced at Mae Mot from process gases which contain HoS
and this, in turn, arises from the lignite on which the system is based. It

is also said that waste gases from TORC and Summit Industrial Corporation

aontain some 8,000 tonnes of hydrogen sulphide annually, which at present is
not recovered.

Imports of sulphurie acid into Thailand 1960-1966

Quantity Value c.i.f.

Year
(ke) (baht)

1960 1,575,276 2,170,734
1961 41,150 202, 08l
1962 24,276 143,028
1963 1,099,398 1,442,837
1964 287,238 471,876
1965 18,086 147,217
1966 22,017 183,121

Souree: Department of Customs, Bangkok,.
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Synthetic resius

There is as yvet no basic manufacture of plastie intermediatgs in Thailand
but there is an extensive plastios moulding industry. This: is dealt with
under Group 399, "Manufacturing industries not elseWhere classified," wherc

mention is also made of proposals to produce synthetic resins.

Zinc chloride

Zinc chloride is made by Paknam Chemieal Co., Ltd. but imports for 1967
(Port of Bangkok only) were 270 tonnes with a value of 1.5 million baht,

Products of atomin fissian and fusion

An experimental atomic reactor, subsidized by the U.S. Atoms for Peace

Programme, has béen in operation in-Thailand for several years.

On 6th January 1969, it was announced that the Yanhee Electricity Author-
ity had selected a site in Chon Buri Province for Thailand's first atomic
power plant, The plant will commence production in 1976, will cost 2,500
million baht and will have an output between 350,000 and 500,000 kilowatts.

(i1) Group 312: Vegetable and animal oils and fats

Animal oils

Thaijland imports the greater part of her requirements of animal oils
and fats, by far the bigges*t item of which is tallow. Import of tallow in
1966 was 2,606,021 kg valued at 10,859,746 baht. There is some¢ production
of tallow mainly at the Bangkok Municipal Slaughter house; Marsden, 1966,
cstimated total production would expand to 7,000 tomnnes pe.z. by 1971, thereby
neeting fully the demand for soap which itself, would decline in the neantine,

diminished by the increasing use of synthetic detergents.

Lard and lard oil are the principal animal oils and fats used in Thai-
land and swine slaughter in Thailand suggests there could be 70,000 to 80,000
tonnes of lard arising in Thailand annually. The main production, however,
appears to be in the home, from pig-fat either pared fronm pork meat or from

fat specifically bought for rendering.

There is reputedly no marine oil production, the six smell fish and

sca~food reduction plants with a cambined eapacity of 9,000 tonnes of meal
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Pede, having no reduction facilities. It should be noted, however, that in
both 1965 and 1966, a small export (408 litres in 1965 and 432 litres in
1966) of "oil from fish and marine animals, n.c.s." was rccorded as going

to Malaysia.

Vegetable oils

Thailand is both an importer and an exporter of vegetable oils but,
a3 the following statistics show, she was decidedly a net exporter in 1966
so far as quantity is concerned but was approximately in balance in monetary

terms,

Production of vegetable oils in Thailand ocovers ricc bran, coconut,
kapok seed, soya bean, sesame, groundnut, castor, parinarium,and kenef sced
oils. Marsden, 1966, calculated that oil secds production in Thailand ex-
cesded 300,000 tonnes., The Ministry of Agriculture's latest figure, 1965,
gives a total of 452,100 tonnes for oil=-seeds production. covering the fol-

lowing :~

1965 0il 0il

production content equivalent

_{tonnes) (#) Etonneaz
Castor beans 31,600 45 ’,200
Peanuts 130,600 35 46,000
Sesanc 18,300 L7 8,600
Scya bean 19,100 18 3,400
Cottonseed 40,000 20 3,000
Coconut (as copre) 212,500 53 134,000

452,100 211,200

e

Of these seeds, not all are, of course, available for oil production.
Some groundnuts are eaten as is, whilc the figurc for copra is derived by
the Minisbry simply by applying » factor to the total production of nuts.
However, &t least 25 per cent of coconuts are used other than for copra,

so that Marsden's estimate scens reasonsable,

To this potential must, however, be added the potentials from rice bran,
kapok seed, kenaf seed and parinarium seed, Of these, rice bran has by far
the greatest potential, availability of bran being between 600,000-700,000
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tonnes p.a. equivalent to 100,000~140,000 tones of oil. Xapok seed produc-
tion in Thailand in 1965 was 310,000 tonnes and its oil content of 25 per

cent gives a potential production of almos* 80,000 tonnes p.a.

Despite the importance of kenaf as a fibre erop, the seed seems unlikely
to .feature largely as an oil source for several reasons, principal of which
are, first that fibre and seed are not concomitant crops and secondly that
the 0il, and therefore the press-cake. rrntain a principle malvalic acid,
with untoward effects to some animels,at least. Parinarium seed oil is
apparently in sporadic production as a drying oil notably for coating paper
umbrellas made near Chiang Mai, The tree grows wild throughout Thailand but
nowhere in dense stands and the oil seems unlikely to be developed commercially

in the near future although it may have some unique chemical properties.

It is nost unlikely, of course, on economic grounds, that the full oil-
production potential of some 400,000 tonnes p.a, for vegetable oils would be
fully realized and the above discussiop is merely to set an upper, rather

theoretical limit, on immediate potential,

Vegetable oils, Thailand is both an importer and exporter of vegetable

oils as the following statistics show:-

Imports 19+~ Exports 1966
Commodity Quantity AT%alue .12, Quantity (Value f.o.b.
(1itre) (baht) “(1litre) (baht)

Linsved, oil 89,371 724,508
Lingeed oils, oxidized

blown or boiled 617,501 | 4,944,176
Linsced oils hydrogenated 18,565 148,733
Soyabean oil 50.524 425,845
Soyabean oils, oxidized,

blown or boiled 3,636 29,105
Soyabean oils, hydrogenated 1,690 22,280
Olive, oil 15,600 313,943
Olive oils, oxidized,

blown or boiled 5,482 103,498
Olive oils, hydrogenated 183 | b,162

i

Palm oil 50, 684 Q 382,399
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The statistics snowagg.imports.and exports of vegetable oils

(continued)

Commodity

Imports 1966

Exports 1966

Quantity |Value c.i.f. Quantit Value f,0.b.
(1itre (baht) (litre (vaht)

Paln cils, oxidized, _

blown or boiled 8,180 77,748
Palm oils, hydrogenated 375,074 2,070,668
Castor: oil 59,210} 523,486 | 37,690 | 236,326
Tung oil 16,559 177,952 13,400 111,421
Sesame oil 8,275 195,453
Meize 6il 1,680 21,940
Bean oil, n.e.s. 11,121 97,699 21,320 100,70L4
Mustard oil 3,600 65,550
Salad oil 26,371 178,096
0ils from seeds, nuts,and -

kernels n.e.s. 68,311 661,454 638 4, 0hd,
Edible oils,n.e.s. oxidized,

blown or boiled 5,406 | iy, 6L
Oils, n.c.s., oxidized, |

blovm or boiled 10,928 109,427
£dible 0ils, n.e.s.

hydrogenated 162,841 1,537,045
Dils, n.e.s. hydrogenated 42,414 318,263
Peanut oil 1,824,682 | 11,520,817
Coconut oil 18,000 | 81,260

: t
Rice oil 672,557 835,238
- B
oo omossdome oo oo o= :::::::::::':.:::::::::::

There remains the very real fact that Theiland exports some oll cseeds

in significant quantity, as thc following data for 1966 show:-



Equivalent

Export as oil Tmport of oil

(tonnes) (tonnes) (tonnes) (baht)
Groundnuts 17,557 6,150 - -
Copra 1,439 910 - -
Soyabeans 5,608 1,010 47 425,845
Cotton seced 17,664 2,510 - -
Castor beans 43,859 19,400 55 523,486
Sesame 5,288 2,490 7 195,453

91,415 31,470

Source: Department of Custonms, Bangkok.

In other words, Thailand exports about one twelfth of her total availa-
bility of oil-seeds. It would also seem, from the above table, that she
inported over a million baht worth of vegetable oils which could have been
produced here, Furthernore, the table also suggests that seeds were exported
eguivalent to some 30,000 tonnes of oil roughly of the value of 300 million
baht,

Structure and operation of the industry

Marsden, 1966 stated there were 50 mills in 1965 of which 8 were ma jor
oil mills working on copra and 42 were very small-scale working on groundnut,
soyabeans, and miscellaneous seeds, but sowe also handled copra, The larger
nmills had integrated soap production facilities; many of the small mills used
only locally-nade wooden presses,

The Promotion of Industrial Investment Act (1962) appears to have re-
sulted in the establishment of larger operations in this field, since the
Act requires a minimun daily capacity of not less than 500 kilogrammes for
vegetable 0il" and a "use of not less than fifty thousand kilogrammes of
rice bran daily," in the case of mice bran oil., This is equivalenﬂ to between
4 and 9 tonnes of rice bran oil daily dependent on the method of extraction.

In issuing Promotion Certificates, the Board of Investment thus makes
a distinction between rice bran oil and vegetable oil other than rice bran

0il. HNevertheless, most of the factories producing or Planning to produce
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rice bran oil can also produce other vegetable oils, an cconomically desirable
versatility because of the short season during which rice bran is available

each year and the rapidity with which the oil becomes rancid before extraction.

Data published by the Board of Investment in this field show the fol-

lowing :=
Vegetable oil Capacity per day Start-up date
i“ast Union Plantation 0il Goconut oil '
1 tonne 28=6=63

Co., Ltd. Castor oil
Sudathip Co., Ltd. Coconut cil 13 tonne 1-8-66
Industrial Enterprises

Coe, Ltd. Vegetable oil % tonne 16867

Rice bran oil Annual capacity Start-up date

Universal Rice Bran 0il Rice bran oil 2,0C0 tonnes p.a. 11-9-61

Co., Ltd.
Industrial Enterprises

Co., Ltd. , N " 50 tonnes 16=10-67
General Industries :

Co., Ltd. " " 3,600 tonnes 11-10-67
Thai Development Riec '

Bran 0il Co., Ltd. " " 1,500 tonncs not yet eommeneed
Rice Bran and Vegetable

0il Industry Co., Ltd. N " 4,000 tonnes " "
Vegétable 0il Co., Ltd, ; " 5,000 tonnes " "
Stellar Co. (Thailand) Ltd. . " 2,592 tonnes " f

* . )
Hermans (1967) eonsluded that by the beginning of 1969, the industry
will have a =apacity for utilizing 600 tomnes of riee bran per day, which

is nearly 20 per cent of the total rice bran producticn.

Ho reeent statistics are available on the actual current prcdueticn of
vesetable oils but the following estimates of 1964 output were made by
Marsden (1966).
* Wprolindnary study of the economic feasibility of stabilization of rice bran
in relation to rice bren oil production in Thailand® by Wilhemus C.J.Hermans.

Report No. 2 on Researsh Project No. 13/6 (Rice bran stabilization treatments)
ASRCT unpublished report. '
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Estimated production

1964
(tonnes)
Coconut oil 10,500
Peanut oil 12,500
Soya boan oil 3,070
Rice bran oil 2,000

Palm oil -

Lingeed ¢il 1
Castor oil 38
Miscellaneous cils (Kapok, 413
cottonseed, tung, ete.) .
Total 28,072

Oil-meal

e e S e
===z

Thailand is a substantial exporter of oil-meals (oil~cake) as 1966

statistics show:-

Export of oil-ieals (oil-cakes) from Thailand, 1966

Quantity Value f.o.b,.
(kg) (baht)
Peanut cake 11,856,571 21,953,837
Bean cake, n.c,s. 1,627,980 2,970,745
Copra cake 11,797,412 15,215,537
Soyabean cake 2,885,360 5,146,956
Qil-seed, cake and wmeal
and - other vegetable
0il residues 153,100 __ 171,320
Total 28,320,423 45,458,404

=T omomsSIms

It is perhaps significant that she is alsoc a substantial importer of
“iningl feed mixed with chemical and biological products,” which, in 1966,
totalled 372,816 kx valued at 5,130,192 baht. As noted by Marsden (1966).
%The commercial production of prepared animal and poultry feeds is still in

87



its relative infancy in Thailend,” and tne growing cxport of oil-cakes appears

to be corroborative evidcnce of this.

Margarine and shortening

There are two manufacturers of margarine and shortenings, one of which
is Levers Bros. (Thailand) Ltd. Marsden, 1966, estimated total capacity at
2,400 tonnes p.a. and stated that *he plants use local coconut oil and in-
ported hardened palm oil (having no hydrogenation facilities of their own).
The product was reported to contain 15 per cent of water and the fat moiety
to comprise 70 per ceut hardened palm coil and 30 per cent coconut oil.
Harsden estimated 1964 production at 720 tonnes and considered production
would rise to 1,100 tonnes by 1971. The bulk of margarine is believed to
be used in local commercial baking and coffee roasting. About 4€0 tonnes of

nargarine worth 3.9 million baht were imported in 1966.

(iii) Group 313: Manufacture of paints, varnishes and lacguers

Denmand for paint and related materials in Thailand is estinated at 19,000
tonnes p.a. and this is increasing at the rate of 15 to 20 per cent annually.
The bulk of the demand is for flat paints based on polyvinyl acetate, as the
inport statistics below will indicate. In 1967, imports supplied some 12,000

tonnes of total demand 7,000 tonnes arose from local production.

The industry comprises 10 promoted companies (3 of which are not yet
in production) about 20 unpromoted firms of medium size and a large nunmber
of spall "mixers" who nerely buy pva paste and stir in water and pignent,
Total capacity of promoted firus is about 15,000 tonnes p.a. and of *the 20
larger unpromoted firus about 5,000-6,000 toanes p.az. Thus, total capacity
is about 20.000 tonnes p.a.

Output in 1967 came nainly from unpromoted firms (5,000-6,000 tonncs)
only 1,000-2,000 tonnes coming from prouoted firms, few of which are yet
properly under way.

In June, 1967, the Board of Investnent ceased to consider further
applicants for promotional privileges in this field, but is understood to be

considering approving further applicaticns.

Few local raw materials are used by the Thai peint industry, the nain

items being kaolir and zalciur carbonate with small quantiticscﬁ4soya beasn,
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tung,and parinariunm oil.

Details of promoted.firﬁs are;-

Capacity
Firn (tonne/day)

Metropolitan 6
Thai Udon 5.
Jotun 7
Siséons 5
Nippon 10
Nat. Leadr 5
Sri Thai Kansai* 5
Sigma* 5

Total 48

l

Sticklac, scedlag, and shellac

Thailand is the sccond largest lac producing country after India and
cultivates the scale insect% in northern and north-eastern Thailand. Sticklac
is cut from the trees in June and November and removed by steam to form

seedlac, which can be processed to form shellac.

However, the bulk of the crop is exported as seedlac because, in this
fom, iﬁ keeps almost indefinitely whereas bleached shellac bresks down after
about 6 months, of which 2 months is often taken up in shipping, The Thai.
Lac Association also’cléims that the price &ifference between seedlac and
shellac is too small to justify local production of the latter, Domestic
consumption of lac products is minimal. Exports of the various items in

recent years has been as follows:

* will commence production in 1969
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Sticklac | Scedlac Shellac

Year *&Eiliiéy | Valvéwm! Q&ggﬁify Velue guantity Value

(ks) (bant) | (kg) (baht) | (kg) (baht)
1964 2,882,605 9,280,626 8.100,208|30,290,735| 60,468| Sk,231
1965 2,80k ,9601 10,555,695 | 14,423,542 53,269,971 978,806|6,399,895
1966 2,977.209] 9.90h,415!12,285,681| 45,844,566! 653,9515,006,545
1967 2,140.872120, 434,320 5,565,275|26,252,391| 87,751 762,308
1967, to U.S.A. % = | 3,525,901;6,169,852& 35,625 24,3,360

* 1967 Port of Bangkok cnly.

Source: Department of Cu:toms, Bangkok.

The following table shows imports of paint and related materials.

(iv) Group 319:

This group covers chemical products other than basic chemicals, oils and

Manufacture of migcellaneous chemical products

fats. paints and other liquid organic surface coatings. Hence it covers soaps
and other washing and cleansing compounds: pharmaceuticals and toiletries;

polishes. inks; matches. candles; and insecticides.

There are seven major producers of soap in Thailand and two major pro-
ducers of detergents and other cleansing compounds. Lever Bros (Thailand) Ltd.
and Colgate~Palmolive (Thailand) Ltd, are the major producers of detergents
and carry out sulphonation of imported alkyl~benzene for this purpose.

Levers are also the major producer of toilet soap, while Colgates,
although they market a toilet soap in competition, have it custom-made by
Wan Far Long Co., Ltd., a company making toilet soap and margarine, as well

as laundry soap:

In addition to Levers. Colgates, and Wan Far Long, the other producers

of soap in Thailand are:-

- Tuay Tong Manufacturing Co., (i.e. Gold Cup Manufacturing Co.),

manufacturing lavndry and toilet soaps and margarine

Lion Bangkok Ltd.

Chula Industries Con,. Lbd.

Union Trading Soap Co., Litd.
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According to Marsden, 1966, therc were also six significant but smaller
nanufacturers of toilet soaps using purchased scap-base as well as sonc
very small manufacturers, " Marsden estimated 194k production of laundry soap
at 2,963 tonnes and *oilet soap at 4,558 tonnes p.a. He foresaw a deeline
in laundry soap demand to 2,000 tonhes pea, in 1971 due %o the inroads of
detergents. Production of toilgt soap on tﬁe other hand Wduid, he considered,
rise to 7,130 tonnes p.a. by 1971. Marsden considered thaf total capaeity

for soap production was already well in excess of 1971 demand.

A reeent survey of potential glycefine availabili*®y in Thailand suggests

that soap production may be of +the order of 5,500 tonnes p.é;
Toothpaste is made by Colgate and by Lion (Bangkok) Co., Ltd.

The mcst populer mild-abrasive cleaning compound appears to be "VIM"

made by Levers.

Glycerine

In 1966, Thailand imported over 500 tonnes of glycerine. and exported
380 tonnes, the imported material presumably being refined and that exported
being a concentrafed arude. Recent enquiries by ASRCT éhow that Levers and
Wan Far Long are the exporters and that if sweet—water_(i,e. 5 % of glycerine)
from all major soap-makers were converted to 80 per cent élyqerine, somne

700 tonnes would be available.

Negotiations are afoot to concentrate some of the sweet-water now run
to waste. Moreover, a plant installed by Wan Far Long about 5 years ago but
never used, could produce about 100 tonnes per annum of USP grade and attempts

are being made to bring this plant in%to operation.

Candles

Two *ypes of candles are made in Thailand, household and votive candles.
Household candles are generally made of 100 per cent paraffin de while
votive candles may be 100 per cent beeswax or 50 per cent beeswax and 50 per

cent paraffin., The aroma of burning beeswax is important in votive sandles.

The industry is apparently small scale, Thavornthanasarn, 211 Chakrawat
Rd., Bangkok, claiming to be the larges* producer. Paraffin wax is imported

and beeswax comes largely from import supplemented from local sources.



Waxes

"Boeswax" is the only wax known to be produced in Thailandf .I% is
derived from the large forest bee (Apis dorsata) and is gore properly known
as "Ghedda wax," having a lower acid value and a higher ester value than
normal beeswax from A. nellifera (Smith, 1960).

There is some interest in production of wax arising fram the extraction

of rice bran, but as yet there is no commercial oubput

Fire-viorks

Statistics issued by the Ministry of Industry indicate that, in 1967,
there were 19 factories producing "fireworks and explosives" in Bangkok and

Thon Buri and two such factories in the provinces.

Compounding of pesticides-

Inport of the major pestidides into Thailand in 1966 is rccorded as

follows:=-
Kilogrampe . Baht
Ingecticides 6,371,243 127,130,228
Fungicides 403,974 4,720,186
Disinfectants 1,304,182 6y, 407,951
Weed-killers - 834,842 11,368,569

There is no manufacture of basic ingredients as yet hut some-compounding .
from imported active ir~~"<--% is undertaken by the Shell Co,, of Thailand.
T ®
Ltd., and by others. The ECAFE Seccretariat estimated 1959 production of

compounded pesticides in Thailand as follows:-

Tonnes

DDT, 5 % 137
BHC (Lindane) g
Aldrin, 25 % 2
54 6
Chlordane 75 % 5

w "Sectoral study on pesticides angd; insecticides." Prepared for Asian Con-
forence on industrialization, 6-2C. December 1965, Manilea.
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The production of compounded pesticides in Thailand, 1953 (continued)

Tennes
Parathion 16
Pyrethrun 0.2
Copper sulphate 0.2
Dry bordeaux mixture 0.2
Mercury compounds ' L
Funigants ("Fumogas") 0.1
Zinc: phosphide 0.9
Endrin 19.2 ¢ 1 17

No more recent data arc available but, though individually smell, the
range of materials compounded was even then quite extensive. It is under-
stood that the inert material is, in most cases, of local origin, so that

foreign exchange is conserved.

There is current interest in umaking some active ingredients locally, and
the Department of Customs has been asked to follow a more specific break-down

of these items in future publications of its statistics.

Pharmaceuticals

Although there were three government pharmaceutical fae ries and a
number of privatc manufacturers including associates of six or seven inter—
national pharmaceutical companies, import of medicinal and pharmaceutical

products in 1966 was valued at over 467 million baht, the major items being:-

Million baht

Mixed vitamin preparations, n.e.s. 46
Analgesics and antipyretics, n.e.s. 55
General anti-infectives, n.e.s. ' 20
Hormones, n.e,.s. : 22
Medicines, n.c.s. for external use 32

Exports in 1966 were about 4 million baht in valuc of which "medicines,

TieGe8." constituted about half.

Production by the governnent pharmaceutical factories is "modest"”

(Artamonoff, 1965) and the intermational companies are, generally speaking,
9L



1ittle more than repackers of finished products inported in bulk from their
overscas parent coupanies. <48 artamonoff (1965) notes, "true production in
the full sense of the word is limited to s line of biclogicals (vaccines),

absolute: alcohol, water for injeotions, soft cotton, and gauze". But desﬁite
all the apparent scope for import replaeement, the local industny-appears>to

be doihg poorly.
The three government factories are:-

The Government Pharmaceutical Laboratories owned by the Ministry of
Public Health, was started in 1941 and now 80 per cent of its production
goes to the Government for hospitals and dispéhsariés and 20 per cent is

sold.to. private dealers. Vaceines form an important part of production.
In 1964, net worth of the Laboratories was set at 12.5 million baht, sales
at 17 million and profit at 2,73 milliom.. |

The managenent is .anxious to expand and seeks a joint;venture operétion.

Phernaceutical Laboratory, Ministry of Public Health, Nonthaburi, sicply
£i1ls capsules with inmported cod~liver oil for free distribution. Capaeity
was stated at 80 to 90 thousand capsules daily in 1965.

Armed Forces Pharmaedutidal Laboratories. Ministry of Defence, at Thon
Buri, - produces ‘encapsulated distilled water for injeetions, multi-vitanin
tablets, oinsments and osher éompounaed‘pfoauets, and supplied (in 1965)
about half the Armed Forees requirements. Value of pfoduction was then (1965)
three’ to four million baht, ~Their production eoincides to a large extent

with that of the Government Pharmaceu#ical Laboratories.

The private seetor is composed of branches of overseas sompanies and

& large number of smaller factories (over 300 were registered (i.e. "mecha=
nized") in 1965).

Anongst the major overseas c¢ompanies with branches here are Merek,
Sharp and Dohme Co., Ltd., . Glaxo-Vidhasom Ltd., Lepetit Co., Ltd., Hocchst~
Thai Co., Ltd., Bayer~Thai Co., Ltd.

Merck Sharp and-Dohme (Thailand) Ltd., was established a* Paknam in 1959
as a joint-venture with Thai capital, The Company's ovn statement claims

tha

DL

it "is.now capable of producing over one hundred different types of
pharmaceutica] :products ineluding vialed narrow-spectrun anti-bioties, cortico-

steroids, diuretic products, anti-hyvertension agents and non-steroid anti-
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infamnatory products.” The-Conpany's statement also claims that a "sizable
porticn of the plant contains the chemical nanufacturing section where raw
waterials for diuretics. steroids, vitamins-and other products are manufac-
tured.” These statements, nade in 1966, are somewhat at variance with those

of Artamonoff, 1966, as quoted azbove,

(laxo-Vidhason Ltd. is ovmnced 90 per cent by Glaxc, United Kingdom, and

has = small Thal participation. It commenced in 1564 and cperations comprisc
mainly the blending and repacking of imported components.  In 1965, Artamcunoff
noted the company’s complaints thabt:i-

(i) Teriff cn imported pharmaceuticals is 10 per cent whereas tariff

on rgw materials is 30 per cent {The latest Tariff Schedule suggests

that this anoumaly has sincc been corrected: both items now carry

a tariff of 30 per cent.

|

(ii), There was "i1llicit manufacture: of inflerior quality and cheaper
products by suall eoncerns, at times even copying the trade narks

of well known brands.”

Lepetit (Thailand) Co., L%d., is owned 70 per cent by Lepetit, Italy,
and 30 per cent locally. Arfagcnoff, 1965, rcported that 95 per.cent-of all
basic raw material is impértéd,'that't@ere aré two divisions of the Compnny -~
ta pharmaceuﬁioél and a'seférate aheizical synthesis plant." The cqupany was
also "prepared to sell their prbducts to anyone.” Artaponoff reported that
thc"company had alsc been showing losgses for the past threo years and expested .
other ddmpanjes alsc fo be iosing due to the reasons above-mentioned under

"Glaxwo-Vicdhaesom Ltd. "

Mateh nanufar~turing

Toport and export of matches are negligible, and mateh nanufacturing is

not a promcted industry, capacity presumably being considered adeguate.

Aecording +o Marsden; 1966, there were 6 pfivately;oﬁned manufacturers
of wooden matehes, of which two shared the samc plant fécilities. "The iargest
private plant accounted for approximately 25 per cent cf total production and
operated at 70 per cent of capaeity on a one-shift-basis. 4 seventh Factory,
accounting for 10 per cent of production, was censidered zs part of the Sarit
Istate and so passed to the iinistry of Finance. However, a eourt decision

on 26th June,; 1968 allotted the shares in question to the United Mateh Cc.,
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which acts as a wholesaler-distributor for all seven companies, except in

the case of wcoden book matches whieh are sold direct.

Excise is payable on matches and in the fiscal year, 1966, such payment
was levied on 372,978,080 boxes.

Theré is no domestic manufacture of paper matches,

In 1966, about 9,5 tonnes of “red and yellow phosphorus” was recorded

as an import, most, presumably for match manufacture.

(n) Major group 32: Manufacture of products of petroloum and coal

Indigenous fuel resources in.Thailand, based on exploratory work to-- -
~date, are quite limited. Coal deposits are mostly lower-grade lignites which
require on-site use to Jjustifly their recovery. 4 lignite deposit is being
worked at Mae Moh in northern Thailand, partly for eiectricity generation,
partly for fertilizer production (see under Group 311, above). Another lig-
nite deposit is being worked at Krabi in southern Thailand for electricity

generation,

0il production is limited to very small pumping and refining operations
in the Fang area of northern Thailand conducted by the Ministry of Defence:
the output is dedicoted to defence.

Two oil;shalevdeposits have been recognized in Thailand - one at Mac Sot
in north~western- Theiland and one:in"Chaﬁgwat Krabi on the ‘scuthern peninsula.
Heither deposit has been worked orfulkyappraised but the Mae Sot deposit ié
looked on as the second-richest known occurrence of significant size in the'

world, with inferred-reserves of 420 nillion tonnes of oil.

Slx coapanles nave applled for exploratory rig hts to conduct 011—dr11¢1ng
off the coast of Thalland One of these has already blgne& formal agruenent
with the government and the others are expected shortly to follow, Even if
favourable geological structures are found relatively quickly, it would be
some three to five vears befdre FitTlasnrais agmmercial production of ‘crude-oil

began,

1port of coal is almout negligible ang in 1966 only some 5,000 tonnes
of coku were 1mportcn, presumab y ;rr foundny use. Qulte 1arge quantltles

of coal~tar chemicals come into Thalland however, - 1n 1966 for example,
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some 600 tounes of "ninerai” croosote, vorth alumost a million baht were

imported.

(i) Group 321: Petroleuw: rcfineries

Thailand obtains her requirements of refined petroleun products partly
by locally refining iuported crude and partly by supplementing this with
inports . of products alrcady refined,

Present and projected refinery capacity is as follows:=

Present daily Projeoted daily
capacity capacity lew capacity
Kefinery _ (barrels) _ (barrels) available

TORC * - 36,000 | 65,000 1970
ESSO 7,000 ' 35,000 1970
SUMMIT 5,000 20,000 1968
PANG 1,000 1,000 -

49,000 121,000

Tt should be noted that not all refineries producc gasoline and that

some production is captive.
The position with each of the refineries is briefly as follow:-

" TORC (Thai 0il Refinery Co., Ltd.) commenced production at Si Racha
in 1964. Capital came from Freach financiers and teshnical assistance is
provided by Royal Dutch Shell Coupany. The original agreement bedween thc
Thai Government and TOKC was that %he company had the right to operate the
refinery for ten years during which tinc 25 per cent of the profit must ;o

to the Government and at *he end of the periocd, the refinery becones the

property of the Govoernmens,

During 1967, the Thai Government agreed to-allow the expansion of the
TORC refinery from = capacity of 36,000 barrels per day to 65,000 barrels
per day, the increase to take cffect at thc beginning of 1970. Under the
new agreenent, the Government will have its share of the net profit raiscd
from 25 per cent to 30 per cont and has agreed to permit TORC anbextension
of 7 years before the refinery‘ownefship is transferred fd the Govermment i.e.
the transfer will take placé in 1981,
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TORC draws its crude from the Middle East and its refinery comprises a
distillation unit, a hydrotreater, a platformer and a cat-cracker. Hydrogen
arises in the refinery from the dehydrogenation of saturated compounds in
order to raise the octane number, This hydrogen is said to be nicely in ba-
lance with the requirement for desulphurizing the incoming crude. It is also
said that the refinery is "tailored" to suit Middle East crude and would nced
alteration if, for example, a Miri (Indonesian) crude, which is waxy, or a

shale-oil crude were to be used.

Output from TCRC is said to be at the following annual rate:-

Liquid gas 15,000 barrcls
Jet fuel . 795,000  barrels
Ordinary benzine (83 octane) 3,758,000  barrels
"Super” benzine (95 octanc) 146,000 barrels
Kerosene 785,000 barrels
Diesel oil |
for ears 3,070,000 barrels
for industry 1,020,000 barrels
Punker oil 4,096,000 barrels
Asphalt 315,000  barrels
Total 14,000,000 barrels

e o i e e

Note: 14 million barrels p.a. is somewhat more than the refineries rated
capacity of 36,000 b.p.d.

There also arise 50,000 tonnes of refinery zases yearly, which contain

“1,000 tomnes of ethylene
7,006 tonnes of propylene
4,000 tomnes of Sulphuretted hydrogen.

The Esso oil plant. Lsso Standerd Thailand Ltd. announced on 27+h July
1967, thut 1t hud ckﬁpluted an agreenent to purchase the plant of the Thai
ASuhalt Nanufacturlng Cou, Ltd. (T&MCO) and certain facilities owned by

Sumit Industrial Corporation (Panamd) at Si Racha.

TAMQQ, which was cwned 51 per'cent by the Summit and 49 per cent by a

Thai group, cozmenced dpérations in 1965, The main produdt was asphalt and
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7,000 barrels of crude were proccssed per day., &s5so plaans to step up capacity
tc 35,000 barrels per day, with maptha, rather than asphalt, as the main prod-
uct. From naptia, the refinery will prcduce all types of petrolcun products,
except motor gasclines: in its earlier agreement with TORC, the Government
stipulated that nc other produstion of motor gasoline would be permitted so
long as ouvput from TORC sufficed the local demand. The Esso refinery will
nave a catalytic reformer and can therefore make motor gasolinecs, if Govern-—

nent permission is forthcoming.,

Unlike the agreement with TORC, there is no provision for the Government

to take over the Esso refinery.

SGGTIT, In 1958, the Ministry of Defence began construction of a refinery
at Bang = Chark. a suburb of Bangkock. Subsequently, the Ministry leased the
refinery *+o the Summit Industrial Corporation. Conditions of the lease includc
'raising refinery caparity from 5,000 %o 20,000 barrels per day, and require -
salc of the products of the refinery to the Government's Fuel 01l Organization

at prevailing market prices. -

The lease to Surmit is for a period of 15 yeafé and expanded produetion
is expected to comnence carly in 1968. Based on earlier figures, a 29,000
barrels per day ~apacity would give rise to 30,000 tonnes of refinery gases

De&,, containing

2,700 tonnes of ethylene
5,900 tonnes of propylenc
8,000 *onnes of sulphuretted hydrogen

4 small Claus unit is to be ineluded which will produce 3,500 tonnes of
sulphur annually, A* an earlier stage, (when refinery outpuk% was planncd ot
15,000 barrels of arude per day), production of green soke was under consid-

eration at the rate of 35,000 tonnes p.a.

The Fanz refinery, near Chiang Mai, operates on crude cil found in *he
vicinity. Its capacity is 1,000 barrels of crude per day; it ig owned and
operated by *he Ministry of Defence and its products are dedicated to defence.

Thate (1967) mentions certain of the difficulties encountered in the operation.

An application for a Promotion Certificate has bcen lodged with the Board
of Irvestment by Thai Lubricant and Asphalt Ltd. (TLAL). If approved, this

companry will wnroduce =asphalt and lubvils.
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Import of petroleum products

The series of tables and graphs herewith show:-

(1) -The rapid rise in crude-oil imports’
{ii) The steep declinélin'igports of ﬁetroleumffuels (exceopt av.-gas)
" and biéumené, as local refineries came on stream,
(1311) The continuing rise in imports of products not yet made here i.e.
1ubricants,‘minerai Jellies, waxes and éviation gasoline (except

jet-fuel),

The lo;éllrefining induétny‘expeots civilian demand for petroleum products
to rise by"éﬁput 10 per cent per year and to have‘ahbgtidoubled by 1975. By
far the mosf“rapidly rising éomponent will be civilian aviation gésoline,
demand for which will have increased almost five-fold by 1975.

Future military demand depends, GF course, on the war in Vietnam. If,
for example, hostilities were %o cease in 1968, total demand in Thailand would
be about 32 million barrels p.a, compared with a projected refinen} capacity
of some 44 million barrcls p.a. IEven so, the industry helieves it will be
unable to supply sll demands in all categories, so tha®t sowme import will still
be nccessary. This is of course, due to the disparity between components of
demand and the nature of the crude, In 1966, for example, the following pe-
troleun products were exportéd from the Port of Bangkok:-

Gasoline or benzine for general use 11,726,900 litres
Diesel oil 1,220,800 "
Heavy fuel oil 250,783,800 "
Lubricating oil 305, 763,00 "

Raw materiels and adjuvants

Imports for 1966 of naterizls uscd in petroleum refining taere as follrwings.-

Prepared additives for nineral oils 660 tonnes 5.9 :3illion baht
Viscosity improvers 640 tonmes €.9 million baht
Gun inhibitors 28 tonnes 442,000 baht
Oxidation inhibitors 34 tonnes 582,000 baht
Anti-knock preparations 1.2 tonnes 35.000 baht

There are no separate statistics for refinery catalysts nor for filter-

aids used by refineries.
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Imports of crude, petroleum into Thailand 1960-1966

Quantity

. Value c.i.f. Unit value c.i.t.
ear
(hundred—litre) (baht) (baht/hundred-litre)

19560 * *

1961 .

1962 * "

1963 638,916 18,928,502 29,62

193 7,952,495 229, 2hk 47 28,82

1966 25,550,285 720,967,669 28,21

Source: Department of Custous, Bangkok,

* No data,
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Iuports of petrolcus asphalt into Thailand 1960-1966

Quantity VEXUG . Cedefl. Unit value

Year c.i.f.
(kg) (baht) (baht/kg)

1960 23,210,792 22,289,355 0.96

1961 Ly, 314,020 38,382,077 0.86

1962 51,527,998 42,944,542 0.83

1963 45,639,543 36,618,827 0.80

1964 47,921,627 37,995,382 0.79
1965 9,796,525 7,974,775 0.81*

1966 3,064,123 17,437,711 5.69

Jan. to
Nov. 1967 3,801,798 3,841,702 1.01
Source:  Department of Customns, Bangkok.

* No reason can be adduced for the anomalous unit value in 1966.
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Ioports of oil, mineral lubricating into Thailand 1960-1966

e e e

Ra———

106

Quantity Value c.i.f. Unit value
Year coilf,

(1itres) (baht) (baht/litres)
1960 40,601,066 127,412,042 3.13
1961 34,511,432 102,172,520 2.95
1962 5ik, 433,807 158,022,215 2,90
1963 46,526,199 135,746,575 2.91
1964 60,407,157 164,040,333 2.71
1965 ©6,789,398 176,707,352 2,67
1966 85,966,708 225,686,560 2.62

Source: Department of Customs, Bangkok.
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(iii) Group 329: Manufacture of miscellaneous products of petroleun and coal

Asphalt paving and roofing materials

There is no known local manufacture of these materials which eomprise
a low-cost paper felt impregnated with "blown" (i.e. oxid.zed) bitumen. No

blown bitumen is, in fac*, wade in Thailand.

Imports of bituminous nixtures based on natural asphalt,

natural hitumen, petroleum bitumen, mineral tar of
mineral tar pitch into Thailand 1960 -~ 1966

Year Quantity Value c.i.f. Unit value c.i.f.
(kg) (baht) (baht/ke)
1960 94, 241 202,781 2.16
1961 4,970,202 6,811,455 1.37
1962 16,283,271 18,035,382 1.10
1963 15,409,933 17,049,960 1.17
1964 13,072,534 1,442,679 1.10
1965 10,161,226 13,089,124 1.28
1966 2,687,261 5,365,220 1.99
Source: Department of Customs, Bangkok.
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Imports of grease, mineral lubricating into Thajland 1960-1966

Yoar Quantity 1 Value ¢.i.f. Unit value c.i.f.
(kg) (baht) (vaht/ke)
1960 1,748,189 8,510,182 486
1961 1,576,351 7,400,501 4,69
1962 2,629,489 12,671,419 4.81
1963 2,990,128 13,758,506 4,69
1964 3,151,345 15,350,909 4.87
1965 3 -Qd4,003 14,881,368 4.90
1966 4,088,146 20,047,279 4.90

Source: Department of Customs, Bangkok.
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Tmports of lubricants, Ne€e.S.

into Thailand 1960-1966

Yoar Quantity Value c.i.f. [Unit value c.i.f.
(litres) (baht) (baht/litres)

1960 184,302 657,875 3.56

1561 1,757,183 5,826,351 3.31

1962 1,728,990 5,948,961 304k

1963 70,138 428,549 6.11

1964 1,043,210 1,238,843 1.18

1965 250,497 1,226,752 4.88

1966 1,136,508 10,394,481 9.12

Source: Department of Customs, Bangkok.
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(o) Major group 33: Manufacture of nonwmetallic minergl products

(except products of petroleum and coal)

(i) Group 331: Mappfacture of structural clay products

_The production-of building materials based on clay is still at a low
level regarding both output and manufacturing techniques. Building bricks, :
tiles and a limited guantity of clay pipes are. produced by a large number
of small-scale producers., It is predominantly a seasonal home industry.

4 great majority of the plants are entirely unmeehanized and the variztions
in the guality of products occur as-a result of different fuels and types . -
of kilns used,

bricks

Brick manufacturing methods are rudimentary and capital investment,
in a majority of cases, negligible, There are no available. exact data
showing the production and consumption of bricks in Thailand. Of a total
of 136 brick, tile, and earthenware factories registered in 1965 with the
Hinistry of Industry, 122 were producing bricks. Accurate figures are not
availéble, buﬁ one can estimafe from the marketing’of bricks in Bangkok
(about'20 mil;iontper year) and average capacity of plants, that the total
brick producfion for Thailand amounts to between 50 and 60 million per annum.
Only three factories employ more” than ten workers and theseAproduce standard
size (7.5 x 10.5 x 23 om) bricks with a total capacity of about 7 million
bricks per year. The %roductionﬂis mdinly located in one area (Pamdk, Ang
Tonz province) and the menagement is well organized. #ith the exception of
the pressing operation which is carried out in two stages, first by hand
moulding and then using = hand operated screw pfeés; %he'manufactufing pro-
cess is manual., The bricks are-burnt by direct contact with a live wood
fire in beehive kilns. On special order, factorics also produce floor tilés;
and silica bricks. The Government Glass Organization makeéf}efractoﬁy bricks

for outside sale.

The greatest part of bricks produced in Thailand, (estimated at 80 per
oent), are hand-made, smell size bricks. They are made on family-size,
cottage-industry-scale, and fired in paddy husk heaps. The size of the brick
varies even within the same plant but it is approximately 16.8-18.8 cm by
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7-8 om by 3.6-5.2 cm.

Ceramic tiles and pipes

In addition to bricks, clay product manufacture also includes a small
production of roofing and flooring filés,~hand moulded drainage pipes,
facing glazed bricks,and decorative ceramic details but this is not signif-
icant.. The tiles, made in Chon Buri, Ratchaburi, Chanthaburi, and Chiang
Mai.province are mainly used on religious and administrative buildings.

The output varies and a big part of production is made on order. The tiles
are notable for brilliant glazes and a noticeable example of their applica-
tion is in the roofing of the Siam Inter-Continental Hotel in Bangkok, The
method 6f manufacture is almost exclusively manual and improvements and
extensions are planned mainly through the use of better firing methods and
replacement of wood with gas fuel., Labour is almost exclusively female and
there is a high proportion of child labour. Accurate production figures
are not available. Total maximum annual production capacity is roughly
estimated at 60 million roofing tiles, and 5 million floor tiles.

The Board of Investment granted in July 1967 promotional privileges.
to the Construction Materials Industry Co., Ltd. to produce floor and wall
ceramic tiles in Pathum Thani with an annual capacity of 15,000 tonnes.
This project will involve a total investment of 4.8 million baht.

Salt glazed drainage pipes are made manually in a limited quantity.
The quallty is very poor; CTNSS Teohnical Comittee on Stonuware pipes is
preparing a Draft Thai National Standard Specification for Glazed Vitrified

Clay Sewer Pipes.

(1i) Group 332:  Manufacture of glass and glass products

Although Thailand has three szzable glass factories and has had some
recent export»successeu in this field, import of glass items is still quite
large, Customs Code items covering glass articles are humerous but the
major items can bc summarized as follows (Imports 1967, through the Port
of Bangkok) -
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Million baht

‘Sheet, plate,’and other structurdl glass 25
Holléw glass articles, except as below 40
Ampoules and vials for injection 10
Glass fibre 245

Total 7

Ma jor items of export for 1967 were:-

Million baht

.Glass in plate or sheet form
Glass bottles, jars, pots,and tumblers

[N
.
(AN ]

Total

[T

1}

Two of the three glass’ factories in Thailand make bottles and other
hollow giass—ware while Thai Asahi Glass Co., Ltd. makes sheet glass.

Tha1 glass manufaaturers is a Vholly-owned sub61d1any of Australldn ‘
Consolidated Industries Ltd. It is surrently engaged in a major expdn51on
brbgramme whereby its bottle production will be inereased to 135 tonnes
per day by the end of 1968. Its range of produets includes not only bottles
(ineluding medicine hottles) but tumblers, food jars, ampoules, vases,and

ash=travs.

Thé"dthbf manufacturer of glass hollow-ware is the Glass Organization
at Bang Na, which belongs to the Mlnlstny of Defence. It produces only
soda~lime’ ‘glass although it has plans to produce boro-silicate glasses for
'ampoules.

”he Glass Organization also makes a refractory brick far its own use
as well as for out31de sale. Productlon ;n 1967 was 125 tonnes of br1ckb
per day, thelr eomp051t10n being 65 per cent 5111ca, 30 per cent alumina,
with melting points of 1,500°C and 1,600°C (two types) Artamonoff (1965)
noted that the brleks aceounted for about 10 per cent of total sales.

The Glass Organlzatlon has 1, 200 employees working 3 shlfts a day.
Capacity for glass productlon is var:ously put at from 80 to 140 tonnes per
day. Artamonoff was favourably impressed by the efficiency of the plant.
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The third and largest of the three companies, Thai Asahi Glass Co., Ltd.,
is also the newest. It is producing at capacity, i.e. 30,000 tonnes p.a.
of sheet glass ranging in thickness from 2 mm to 6 mm., By 1970 it plans to
be producing 40,000 tonnes p.a. of sheet glass. It has exported to various

countries including U.S.A.. Australia, Laos,and Singapore.

In 1965, the Ministry of Industry registered 26 glass factories in
Bangkok=Thon Buri and 27 in the whole Kingdom.

The success of Thal glass manufacturers in the export field suggests
that Thailand may have some natural advantages in the way of raw materials
as well as labour. Glass companies draw their sand from Songkhla which is
extremely pure (99.2 to 99.7 per cent Si02) but rather fine and their lime-
stone from Saraburi or Ratrhaburi. Soda ash is imported - either from Magadi
or, in the ease of Thai-Asahi, from Japan. Thai-Asahi Glass Ceo,, Ltd. has

plans to make soda ash loeally.

Magadi soda-~ash is probably the cheapest in the world particularly in
this region, and tariff was recently lowered from 30 to 10 per cent. Song-
khla sand requires no beneficiation as many other glass sands do and haulage

by boat from Songkhla is cheap.

Used bottle collectlon is an energetlcally pursued entcrprmsc in Bang-

kok - Thon Buri and thLS also probably helps in lowering new bottle prices.

(iii) iGrogp 3}5: Mandfadture of;pgtteny‘ China and earthenware

Thailand has a long history of ceramics dating back to the end of the
15th century when Chlnese-type glazed stoneware appeared. By the lith
centuiy an exnort trade to Indla, Indonesia and the Philippines had been
developed. 1In the 1nterven1ng years, a number of distinctive types of orna-
mental pottery and a large range of utility ceramics have developed. But,
by and large, further development of the industry into new types of ceramics
is hindered by the‘apparentvabsence in Thailand of ball clays and of suitable

fluxing materials such as feldspar or nepheline.

Moreover, the sourqes.of clays for the Sukhothai and other pots are no

longer obvious and the pfeéént range is thereby deficient.
Import stetistics for 1964 indicate the deficiencies of the local

industry:
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roximate value

Ordinary tableware,. etc. 700,000 baht
Table and other ware of faience

or fite earthenware 9.4 million baht
ditté of chinawaf@ or porcelain 17.2 " #

It is noteworthy that imports of ordinary baked slay or stoneware
declined from 5.3 million baht in 1964 to 600,000 baht in 1966.

Exports in:this field are comparatively negligible, the major item
being "other household articles of faience or fine earthenware,” export of
which has increased markedly in recent years reaching almost one million
baht in value in 1966, This item is believed to be comprised mainly of
objects d'art, especially large decorated water-jars sent abroad as eollec~

tor's pieces.

The present range of Thai ceramics comprises largely stone ware (notably
celadonware and storage jars up to 50 litre capacity or more) and domestic
earthenware, There is some local production of ordinary tableware, a fitfull

production of insulators and no production of ceramic sanitary-ware,
(Production of earfhenware building materials is treated in Group 331)

In 1963, the Ministry of Industry recorded the number of factories

engaged in the "Home Ceramic Industry' in Thailand as follows:=-

Home ceramic industry in Thailand (1963)

Glazed pottery Unglaged pottery -

Province No. of No. of No. of No. of

factories | employees | factories | employees

1. Kalasin | 5 11 C11 | e2m
2. iemphaeng Phet - P T S BT S
3. Knhon Kaen - [T I~ e B N <1/¥-
4. Chanthaburi | 1 7 - -
5. Chéohoengsap | ; L2 0 . 69 .
6. Choon Buri . L2 7.1 53
7. Chai Nat 1 1 - -
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Home ceramic industry in Thailand (1963) (continued)

Glazed pottery Unglazed pottery
Province No. of No. of No. of Ho. of
faetories | employees | fachtories | employees
8. Chaiyaphum N 10 86 145
9. Chumphon - - 1 6
10, Chiang Rai 82 117 2952 455
11, cﬁiang Mai 10 110 796 1,091
12, Trang 1 3 - -
13. Tak - - 2 16
14. HNakhon Pathom - - 21 85
15. HNakhon Phanom 20 20 49 106
16, Neakhon Ratchasima 2 380 836
17. ' Nakhon Si Thammarat 30 114
18. Nakhon Sawan - - 20 " 40
19. Nonthaburi 1 2 53 209
20.. Nan 12 12 241 INIA
21, Pattani v - - 6 27
22, Ayutthaya . - - 7 ‘ 3n
23. Phichit 3 3 8 | 36
2, Phitsanulok - - 5 ; 9
25. Phetchabun - - 17 60
26, Phrae .2 10 48 120
27. MNaha Sarakham - - 154 i 328
28, Mae Hong Son - - 11 5 11
29. Roi BEt. 7 10 5 15

The industry, as most ceramic industries do elsewhere, tends to be-
sited near sources of major raw material and the characteristics of its
products to be largely conditioned by the nature of those materials, ‘In
Lampang, for example, three small plants use the local clay for body mate-
rials but one plant. at least. uses imported glézing and deeorating materials
Similarly, almost all the small village industries making domestic ware,
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cooking pots, flower-pots, mortars, etc., produce from a local buff-to-red-
burning clay and no opportunity exists of developing a high-grade porcelain-
type body because the materials are absent.  The nature of the raw materials
not only determines the composition of the product but the technique of its

production - traditional technigues which have grown out of the environment.

Many of the techniques are primitive and depend on cheap labour for
their continued existence. Thus, unglazed, semi-porous, earthenware, water-

Jars are polished with a -pebble and all jaré are fashioned on kick-whepls.

At present, only one attempt is being made to produce medi@m~gfade
porcélaiﬁ-ﬁare on & prﬂduction—line basis. This is at the‘Sthiaraphap
Ceramic Plant, 30 km east of Bangkok. The plant emploxs300 and produces
20,000 pieces per -day.” It was set up with Japanese technical aséistance
and it has an oil-fired tunnel kiln in contrast to the wood-fired bsctle
kilns in the small factories. Thé plant has been operating for 6 years and
Darragh, (1967) reported that a large expansicn programné was undér way
(6 million baht for a new tunnel kiln) to produce European-style dinner-

ware with German technical assistance.

Some 15 years ago, the Department of Industrial Promotion,AMinistry
of Industny, established a plant to makc table—ware and two years later,

this was extendcd to 1ncludc a range of low—ten31on insulators,

The plant operated for 13 years had a capacity of 80 000 1nsulators
per month and supplied 1nsulators to several government departments at
half the pr;oe of imported insulators. However, adverse publicity appeared
to militate against saleé, although views on the reasons for failure of the

company are confused.

Several other companies haie also tried tb'make ceramic inSulators,
1nclud1ng V. Kaolln and, qulte recently, Serapun, but they, too, seem not

%o have succeeded for unknown reasons.

Two Promotion Certificates have been issued for production of ceramic
wall and floor tiles.

4 list of known, existing, fectories is attached.

*- "The oeramicfindﬁstry in Thailand: present situation and future prospects"

by P.J. Darragh. Appraisal Report No. L4.ASRCT unpublished report.
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(iv) Group 334: Manufacture of cement

Cement production has expanded very rapidly in Thailand in recent ycars

0 match a fast-growing demand from private and public building construstion,

The first cement factory was eStablished in Thailand in 1913,‘abodt
half a century ago., This factory is owned by *he Siam Cemenﬁ Company, a
private enterprise. Since 1913, the Company has extended its aetivities
enormously. 4&nart from iks first sement fastory situated on the outskirts
of Bangkok. it owns a seccond, a much larger tement plant in Tha-Luang Distriat,
Saraburi Province,- and in 1964 started building its third eement plant; ‘this"

time in Tung Sang in the southern part of the country.

Apart from {he three cement factories owned by *the Siam Cement Company;_
there is aftother cement plant which was first put up by the Irrigation Depart~
ment to provide cement for the construction of the Yanhee Dam.- This plant
which is situated in Takhli District. Nakhon Sawan Province, in +he northern

part of the country is owned by Jalapratarn Cement Company.

Production and productive capacity

Slnce the establishment of the flrst cement factory in the country in
1913, cement” productlon has bllmbed steadlly except during the Second viorld
War years. The combined production of all the factories passed the one million
tonne mark for the first time in 1963 and in 1964 the pro&uctlon increased
by 46.565 tonnes or about 4.6 per cent over that in 1963 In 1965 ana 1906
production climbed further t0 1 270 000 and 1 h75 700 tonnes.

Currently, Thailand produces nearly 2 million tonnes of cement a year-
1.5 million tonnes from the Siam Cement Company and 400,000 tonnes from the.
Jalapratarn Cement Company.

About 50 per cent of the Siam Cement Company's output comes from its
Tha Luang plant and 25 per cent each from the plants at Béngsue and Tung Song.
The Company is installing a third rotary kiln at Tha Luang, said to be the
biggest of its kind in South-eadt Asia, and when completed at the end Qf'
September, 1968, it will increase production capacity by 600,000 tonneé pea.
It alsc has government approvdl and’ has placed orders for equipment for a '

fourth factory in the Norih~-east which could begln operatlng by 1971.

The Jalapratarn Company has also announced that it will build a second
plant to be finished by the end of 1969, and this will have a production
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capacity of 540,000 tonncs p.a. The new plant, costing 200 million baht

will be at Cha-an District, Prachuab Khiri Khan.

®hether these expansion plans will result in a surplus or a deficit
of cement over the next few years is controver51al, muen depending on future

nilitary oper&tlons and pOlLClGo in the area.

Moreover, data published on aotual and potential capacity as well as -
on output arc souetimes conflicting. For example, in October, 1968, the
Loard of Investient quoted the current production rate as 1.5 million tonnes
De&s although from data announced by the two cenment producers,:output would
have been 1.9 million tonnes. About 1C per cent of 1968 demand was said o
have oeen suppllud by 1Aport, including import of clinker wvhich was then

sround bj the local iactorles and nay have been included in “production”,

Acggrding to a statement by the Siam Cement ("Bangkok World", 19th

Septenber, 1968) derand and supply of cement were projected as follows:-

1968 1969 1970 1971
(tonnes) (tonnes)  (tonnes) (tonneg)
Total demand 2,000,000 2,369,000 3,807,000 3,341,000

.Total production capacities 2,385,000 2,830,000 3,150,000 4,140;000

_.....—.-.—_.—-._._.__..__..._......_....._...._..-_——~__._.__..._....__._-_.

Surplus | 385,000 511,000 343,000 799,000

Howéver, a third company, Sian City Cement Co., Ltd., has called inter-
national tenders for cenent-naking equipment to be installed in a plant to be
built at Saraburi, which will have o capacity of at least 500,000 tonnes p.a.

Another broup has albo applled to the Board cf Invvstuent The group,
headed by Mr. Thavorn Pornprapa, president of Sian Motor Works, envisages
a production capacity of about 400,000. to 600,000 tonnes p.a. in a factory
o be located poss&bly'at‘Phrakhanong.

Thai cenment mas flrut exported as far back as 1317, when it was sold
to Slngapore Pcnang, and Malaya. Since l953,,the export of locally-produced.
cenent has become more bxtenslve. In 1961,>én ihternational tender of 120,000
tonnes to the Républic Qf Vietnéﬁ;was awarded to the Siam Cement Cdnpany.

Exports of cement in recent years are tabulatced below.



Thailand: Exports of cement, portland 1960-1966

Quantity Value f,o0.b.
Year . (tonnes) . baht)

" 1960 2,202 10,951,779
1961 156,916 51,297,516
1962 179,463 62,669,800
1963 143,600 54,515,590
1964 102,320 35,926,601
1965 105,580 40,944,500
11966 45,411 16,811,727
1967 . . e

Source: Department of Customs, Bangkok.
* No data, presumably no export.

Import statistics for cement and clinker reflect the recent déficienqy

in loceal production:~

Imports of wement, portland, intc Thailand

Quantity Value:c.i.f.

Year (tonnes) (bahtl

1960 11,970 6,247,458
1961 4,765 2,706,705
1962 6,683 5,932,990
1963 17,089 17,976,661
1964 7,576 759,010
1965 7,049 14,480,433
1966 119,076 49,407,2%i
1967 209,547 80,630,640

* Port of Bangkok only.
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Imports of olinker cement into Thailand

Quantity Value e.,i.f%
Year (tome) (bant)
1960 o .
1961 * *
1962 *
15653 *
1964 ! #
1965 * #
1966 139,876 38,395
1967 61,121 17,861, 448

Souree: Department of Customs, Bangkok.

* No data (presumably nil import).
+ Port of Bangkok only.

(v) Grtul™39:. Manufacture of non-metallic mineral products not
clsewhere classified

This Group.covers the mapufacture of conerete, gypsum and plaster
products including ready-mixed concrete, cut s¥one and asbestos products,
as well as bencficiated “non-meballic" minerals.

The major items of import in this Group for 1967 were (Port of Baugkok

only) :=

Million baht

Marble, worked, for buildings and monuments 2.0
Building materials of vogetable fibre

agglomerated with cement, plaster or

other: mineral binding substances 2.6
Asbestos boards for building ’ 10.9
Asbestos cement pipe 2.0

Exports in a2ll cases werc virtually nil.
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The only producer of ‘marbls in Thailand is the Thai Marble Corporation
at Seraburi, which is owned by the Ministry of Finance. The main product
is a marble tile 3/k inch thick, of which capacity is 1,500 square metres
per year. The plant has its own quarry as well as cutting and‘polishing
equipment, Artsmonoff (1965) notes that the enterprise had been running at

a loss since 1962,

Fluorite

There is no present beneficiation of fluorite in Thailand but an ore
dressing plant is planned in.the near future as a joint-venture between
producers and exporters, according to a report in the "Bangkok world, ":of
9th Octpber, 1968.

There are 24 fluorite mines in north Thailand, ten of them in Lamphun.
There are other mines in Phetchaburi, Ratchaburi and Surat Thani provinces..
In 1967, 133,151 tonnes of fluorite were produced and 123,495 tonnes exported
to Japan. Value of production leapt from 1.3 million baht in 1960 to 55.9
million baht in 1967. There is é current boom in world fluorite usage,

chiefly as & flux in iron smelting.

Because of the absence of a beneficiation plant, low grade fluorite
is now discarded. Such "beneficiation" as is now done, is carried out simply
by breaking the ore into smell pieces and hand-sorting.  Hitherto, only
metallurgical and ceﬁamié-grade.material has been exported; no acid grade
(97 per cent and over CéEz) ié produccd.

China olay

Two productlon centres exist 1n Thalland° one at Lampang, the other
at Ranong. The Ranong clay occurs in association with Qasslterlte and in

fact, arises as a byéproduct.of tin-mining.

‘Borworh and 8ons at Ranong have been beneficiating the clay and selling
the product to the local ceramic industry. The Technological Research In-
stitute of ASRCT has shown that, as the reflectance is good (92 per cent)
the clay has DOt@Qtlgl as a paperuflller.

, It is estlmated that local paper making companies have recently been
using 3 s900-4, 000 tomes p.a. of imported clay at 1,200 baht per tonne and

usage is bound to increase with.scheduled expansion of paper manufacture.
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The "Bangkok Post," 6 iugust, 1968, reported that the kaolin was, in
fact, Eeing used in local ceramic, rubber,and paper industrics and expert -
outlets were being negotiated. The.report alsp stated that two more mincs
are being planned at‘Ranong and that Lampang china-clay was being used in

celadonware,

Export statistics for 1967, showed that 1.3 tonnes of "Clay and kaolin®

were exported to Japan, possibly for testing.

Lime

Limestons is widely distributed: in many parts of Thailand. Bes® known
limestone formations are Thung Song, Kanchanaburi, and Ratchaburi., Nakhon
Ratchasima series also contain thin limestone beds. No data are available
on size of deposits, but it is obvious that the reserves are more than suf-

ficient for the needs of the lime industny in Thailand,

Quicklime manufacture in Thailand is still at a very primitive level,
4 large number of small-scale producers, many of them seasonal, produce low

quality quicklime,

accurate data are not available, but one can estimate that tho total
production of quicklime and hydrated lime amounts to about 30,000 tonnes per
year. Approximatcly twenty kilns, the majority having a capacity of about
300 tonnes per year, are in the Saraburi area and produce an estimated
7,000 tonnes per year. Larger shaft kilns producing between 10 and 50 tonnes
per day are located in Ratchaburi (4,000 tonnes/year), Rangsit (15,000 tonnes/
year), Kanchanaburi {2,500 tonnes/year) and Pak Chong (3,000 tonnes/year),

and mainly produce quicklime for highway construction and masonry purposes.

Limestone extraction is mainly unmechanized. After the removal of
overburden and'blasting, the blocks are usually broken by hand;operated air—
nammer drill and loaded by hand on trucks; The stone iz separated by visual
inspsction into harder dolomitic type for road metal and softer type for lime
burning. After burning some producers make hydrated lime by spraying cuick-
lime lumps spread on the floor with water hoses.

Hydrated lime packaged in plastic bags“is sold for construction work a%

a price which is comparable to .that of the masonry cement (L00-450 baht/tcnnes).
The users of quicklime are metallurgy (as flux), sugar factories (for clari-

fication) and paper factories (sulphite process), There is a possible appli=
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cation of quicklime for agriculture-and horticulture. Inguiries have already
been made regarding availability of lime for agricultural liming in the
Rangsit area. . The Land Development Department estimates that there is a

need for_abog@”A0,0QO'tonnes of lime per year +o combat acidity in scils.

The lime Iadustry Co. is pianning to install four kilns, each with a
capacity of 100 tonnes per day, in different parté of Thailand., The kilns
will be of the shalt type and .will use oil for burning. Present demand for
lime in Thailand is estimgted by the Ministry of Industry at about 200;000
tonnes periyear. If plans foér inatallation of new kilns are realized on
time, Thailand will be self-sufficient in lime by 1970.

The availability of good guality lime with constant, predictable charac-
teristios,-will provide a possibility for the formation of other building
material. industries utilizing lime s binder, such as sand-lime Bricks;
cellular concrete, silica concrete and pozzolana-lime products.

%
Asbestos—cement sheets

The Slam Fibre Ccment Co,, Ltd. was established in 1938 at Bang Suo
and began worklng snortly before the outbreak of the Second World dar. Slam
Cement Company which was appolnted managing agent before the war, obtalned
for itself in this way, an 1mportant new customer for its cement ~During
the war years, the company was faced with serious dlfflcultles as a result
of &’ shortage of ashestod fibre. After the war productlon expanded and
since 1960 the company has run its own business as an “independent concern,

The largest slnélo shareholder is the Crown Property Bureau.

The company manufacturcs flat sheets, corrugated -roofing sheets and tiles
as well as all necessary accessories, such as rldglng mdterlal etc. Present
annual productlve capacity is 12 million squaro metres of flat sheets (4 mm

thick) and 13.7 million squdre metres of roofing sheets.

Actual productlon and value of asbestos—cement sheets from 1962 to 1967

are shown below ;= .

* Description of the remaining sections in this Group is adapted from
Pajevic M.M. (1967). *Part II: Survey of building materials industry .
of Thailand" Appreisal Report No. 8 (Construction and the building -
imaterxal industry of Thailend). ASRCT unpublished report.
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Thailand: Production of asbestos—cement sheets 1962-1967.
Flat sheets Roofing sheets
Year Produc?ion Value Production Value
(5 (8) (s%) ()
1962 .1,000,000. 430,000 5,500,000 3,450,000
1963 1,450,000 700,000 7,400,000 L, 700,000
1964 2,600,000 1,271,000 7,700,000 4, 900,000
1965 3,270,000 2,240,000 - - 9,260,000 5,700,000
1966 7,500,000 3,600,000 1G,000, 000 6,600,000
1967 12,000,000 5,800,000 12,300,000 7,400,000

Sourge: Siam Fibre Ccment Co., Ltd,
* Estimated.

Though the statistics in the above table include both corrugated and
flat Sheets, the production may be regarded as dominated by the corrugated
type. The purpose of the corrugations is, of course, to increase the strength
of the material and it is for this reason that it is the form generally used
for external werk., The Siam Fibre Cement Co. has during the 1ast few years
developed a large number of roofing sheeté with large and small corrugations
as well as colourcd sheets, Present plants include six "Magnani® aggregates
for production of "Roman tiles®, and five "Hatsehek" aggregates for produc-

tion of flat sheets and .corrugated. sheets.

The main use of asbestos sheeting is as general purpose roofing material ;
in this it has largely superseded sheet iron and roofing tiles, particularly
in urban areas. JLnnother important use is aé.external aladding and roofing
material for industrial and commereial buildings, partisularly as standard
material for roofs carried on steel frames in single-storey industrial struc-—

tures,

The figures set out in the table above indicate that the increase in
the use of asbestos cement was substantial., Total prdduction of smooth and
corrugated sheets has increased during the period between 1962 and 1967, from
6.5 million square metres to more than 24 million square metres, i.e, almost
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400 per cent,

" iisbestos, the imported ingredient, accounts for only about 15 per cent
of the coutents of the sheets, the rest'is portland cement, & commodity

produced in Thailand.

asbestos-cemsnt-nipes

From 1961, the Siam Fibre Cement Company has also manufactured water pipes.

In the beginninz the machines were of a limited capacity and as a icsult of
increasing demwnd, @ new automatie high pressure pipe plant started operaticn-
in 1966, Durin: the first year of operation the production amounted to §,400
tonnes (valued at 906,000 dollars). Production in 1967, estimated at 20,000
tonnes, is adequate for domestic demand. After further expansion the produc-
tion Will!reach in 1971 an output of 40,000 tonnes when part of the output
will b§ av£ila5le for ekport. fhe pipes are produced in various dimensions

up to 600 mm inside diameter.

. Since 1962,asbestos cement pipes and fittings have also been produced
on a éméll écale in six planté located in the Nakhon Pathom province (3 in
Kamphaeng Saen and 3 in Nakhon Pathom). Each plant produces about 200 pipes
of stan&ardblength;an& 5, 4 and 5% inch diemeter per day,rés well as a cor-

responding number of fittings.

Total capital investment for all plants of the Siam Fibre Cement Company

amounts to 13,350,000 dollars. All plants together employ about 600 people.

The Table below gives quantity and.value for net import of asbestos-cement
products. Variable quantities of asbestos-cement pipes has been imported
throughout the whole period 1962-1967. The manufacture of pressure pipes
started in 1965 and already in the same yééfifhé production amounted 3,400
tonnes, i.e. more then double of the maximum quantity imported. #ith the
increased output from the new factory at Thung Song, which reached its full
capacity of 1,000 tonnes pér day during the second half bf l967,iit was
expected that the demand_fér asbestos-cement pipes would be fully met by do-

mestic production, :

Asbestos-cement boards were both exported, mainly to Laos and Malaya,.
and imported. Dufiné.the 1962-1966 period, the export always exeeeded import,
but. both the valueuahduquaﬁtifiésvare not significant in comparison with valuss

of local consumpticn,
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Concrete products

The largest and most mechanized factory producing a variety of concrete
products is situated in Bangkok and belongs to the Concrete Products and
Aggregate Compaﬁy Limited (CPAC). The promoter of the company was Siam Cement
Company. Products include hollow blocks, pre-stressed posts and piles, rein-
forced and plain concrete pipes, pre-cast elements for prefabricated con-

struction,and pre-mixed concrete,

Concrete blocks of different sizes (mainly 14.0 x 19.5 x 39.5 sm,
19.0 x 19.5 x 39.5 emyand 9.0 x 19.5 = 39.5 cm), are made in aceordancé with
standard requirements, Maximum capacity at present is between 3.5 and 5.0

million per year., . In 1966 production amounted to 2 million.

CPAC plants also produce a large number of small and large size soncrete
piles {0.18 x 0.18 m, and 0.35 x 0.35 m and up, respectively), and pipes.
In 1966, 300,000 mctres of small size and 83,000 metres of large size piles

were produced.

Concrete pipes of a diameter between 30 and 120 cm and one metre length

%
are produced in accordance with AALSHO standards,

Capital investment in the manufacturing plant is 1.8 million dollars.

The company employs 1,200 people.

Aactual production and value of CPAC concrete products
between 1962 and 1966
(20.8 baht = 1 U.S. dollar)

Total production © Value

Year 1o _
(tonnes) (thousand dollars)

1962 24,000 = 1,000
1963 ~ 70,000 2,000
196L. 110,000 2,500
1565 155,000 3,000
1966 i 235,000 5,500

Source: The Concrete Products and'Aggregate Cc., Ltd.

* ALASHO = American Association of State Highway Officials.
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A second major producer, Thai Concrete Products Company, started operaticn
of its conerete wlant in 1967._ Products include conerete blocks, pipes,and
piles. Registercd capital is 3 million baht. The plant, located in Bangkok,

employs at presont 40 viorkers,

Maximum Q&lly capacity is 10,000 blocks, 400 pipes (30-150 cm diamcter),
and 200 pilss (6-8 mebras long and with an average diameter of 35 cm)., The

ocompany has plans tq establish branches in Ubon and Sattahip.

- Combined mesximum uapaclty of CPAC and TCPC plants emounts to about 6 to
8 million blocks, BOC,T00 tc 900,000 metres of piles and 200,000 to 500,000
pipes. Nany otier smaller companies are also manufecturing blocks, pipes

and other reinforced and pre-stressed concrete products.

Gypsum products

Thai Gypsum Co., Ltd., at present operates a pllot calclnlng plant at
Nontheburi, a fow kilometres from Don Muang Lirport. Twe kettles each with
a 2-tonnes capacity, produce stucco plaster (Gypsoplast), molding plaster
(Patima B) and writing chalk. Maximum capacity of plaster production is

about 16 tonnes per day.

Tﬁe'pilot plén» also produceé a small amcunt (a maximum of about 200
square metres a day)’ of fibrous plaster boards, 4ibout 4 per cent by Weight~
of 1myorted sisel is added as flbre. Capacity of p}oduction is variable "
depending on demand. The price is, in spite of small capacity and primiti@e
methods of manufacture; very'comppﬁitive. There are great poss 1bilities for
imprbvément* both from the 001nt of view of OUullty (bcttcr unlformlty of
size and quaILty) and manufacturlng process. The boards arc mainly uscd for

ceilings and interior wall llnlng.

Production of plaster and fibrous plaster sheets

Plaster Fidbrous plaster sheeté
Year Quantity Value | Quangity Value of sales
A ) (baht) (baht)
1963 | fEl Comel o oma o oman
1964 ° 75.2 | 52,000 1,880 | no sale
1965 297.5 208,000 26,200 149,000
1966 | 307.5 | 283,000 26,600 345,000
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New plaster board plant

The recently formed Thai Gypsum Product Cc., Ltd. plans to commence

a production of plaster boards and plaster at the beginning of 1969, Rogis=-
tered capital of thc company is 20 million baht and total neeessary capital
investment is estimated at about 40 million baht (one and two million dollars,
respectively). The factory will be located in Rangsit, about 30 kilometres
north of Bangkok. The capacity of thc plant will be about 5,000 square metres
of plaster board and 15 tonnes cf stucco gypsum per day. The equipment will
be imported from Japan and the proeess will be fully automatic. The factory

will cmploy about 30 skilled workers,

HWood-wool becard

There is only one factory producing wood=wool boards in Thailand under
the trade name "Celloerete.," The plant was established in 1956 with a cap-
ital of 2.7 million baht and is locased in Bangkok,

Until now the only raw material used was somphong (Tetrameles nudif'lora).

Experiments arc¢ being made to replaee somphong with yang phara (Hevea - - -

brasiliensis) or cheap and easily available khi nun., Tisber is supplied

mainly from the ceantral region, 100-200 km from Bangkck. Main problem is
lack of raw material because of transport difficulties. Split wood pieces
are first stored in water tanks for about 4 weeks, with copper sulphate and
"Bittan" added to prevent decay of the wood. Split pieces of 40 cm lengti
are fed to wood-wool making machines where a wool of 2 by 0.5 by 400 mm is
made. Portland cement which is used as bonding agent, is mixed with wood~
wool in a mixing drum, Boards are formed in a mechaﬁical spindle press,

clamped for two days and air-dried for another two days.

There are altogether 78 unployees, working in one shift. DMaxioum daily

capacity is 309 boards, based on 1 by 2 mm, % inch thick,

Cellocrete boards are used as partitions, linings, insulating structursl
roof decks and pitched roofs as well as insulating shuttering. 4s a lining
or partition material,cellocrete comes between the light concrete blocks
and slabs and the boards and panecls such as asbestos cement, fibre board,
and shaving board., It is primarily a partition material and has %he firs-

resistant qualities cf most cement products.
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Thailand: Menufacture of wood-wool .board (cellogrete)

Value of production ' Quantity'
Yzar ) >
. (baht) . (™)
ige2 | 1,512,809 | 52,200
1963 1,389,440 47,800
1964 1,617,966 55,600
19657 1,816,370 §2,500
1965 o 2,260,813 78,000

Source: Celloorete manufacturer.

%* Based on 1.00 x Q.DO x 0,025 m boards.

(v) Major group 34: Basic metal industries

(i) “Group 3413 Iron and steel basic industries

This group covers the production of iron in blast furnaces through to
the basic forms OL‘LrOd and steel such as rolled and drawn products (et
sections, plate and. sheet, wire, tubes,and pipes) as well as tinplate,

galvanized sheect stcel, castings, and forgings.

#lthough Thailand has appreciable iron ore reserves and in 1966, éxported
700,000 tonneg of ore to Japan, she depends mainly on imports Tor her‘supfl
of primary shapes and ferrous articles. In 1966, import of pig-iron, bloorms,
bars, rods, plate sheet, (including tinned and walvanized sheet), wire, pine,
tube and other SLJll&r Lerrouo matcrlals, was 512 million tonnes velued at
l}bO mllllon baht oduotlon of similar items in Thailand was some 150,000
tonnes but of thls, produotlon of shapes was largely from imported steel in
primary form 51ncb b7ast furnace capaclty hitherto, has only been about 7,200

tonnes p.a.

- The only blast—furnaoe operatlon in Thailand is that of the Siam.Iron
end Steel Co., Ltq., at Tha«Luang, Saraburi, set up some ten years ago. ..It -
uses 1ron ore f”ow Lop Bur1 dep051t with reserves of 7 million tonnes.i: -
Hard charcoal is purchased at 400 baht per tonne and limestone comes from -

a nearby depos1t Steel is made in a 3,600 tonne~per-annum oil-fired basic
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open hearth furnace and & 1,800 tonne-per-annum electric-arc furnace, Steel
is made from a combination of ircn from the tlast furnace together witi scrap

cbtained leocally and by import.

The Siam iron and Steel Co., Ltd. has two additional small blast furnaces
under construction which will bring total capacity in 1968 to about 22,000
tonnes v.a, The company makes rounds (particularly reinforcing rods: the
company is part of the Siam Cement Group), angles and other sections as well
as castings. It plans to cexpand both its pig-iron and its round-steel capac-
ity. One of the major factors in such a plan is, of ccurse, the absence of

coking coal deposits in Thailand.

The "Bangkok world" of 1l4th August, 1968, reportéd that‘"theASiam Iron
and Steel Co., a subsidiary of the Siam Cement Co., has placed én'order worth
about 200,000 pounds sterling for furnace equipment f'or a new steel-works in
Thailand with a British firm, Birlec Ltd.

Birlec Ltd. of 4Aldridge, Staffordshire, will supply a 30 tonnes direct
arc melting furnace with ancillary equipment for producing mainly low carbon
steels. ' ‘ v o

The furnéoe will operate in conjunction with a continucus cast;ng plant,

The steel-works is expected to produce 150,000 to 200,000 tonnes. of

concrete reinforecing bars and other steel sections annually.

Other announcements (e.g, Board of Investuent Newsletter, February, 1968)
stated that two new furnacesAof 25 tonnes each and two rolling mills will be

installed in 1968. The plent is expected to be complete in five-years.

The Bangkok Bank Honthly Review for april, 1968, quoted the Board of’
Investment as disclosing that a well-established Japanese firm "has decided
to set up a stecl plant in Thailand which will be sapitalized at 600 million
baht is to be in production within threée years. The plant will pfbduce
150,000 to 200,000 tommes of steel sheet annually. Raw materials such as

iron ore and coal will, in the initial stages, be imported."

Thus, if both projects come to fruitioﬁ, Thailand would have twe plants
producing steel from iron ore. The pOSitiOnAis;'hoW6vef, somewhat confused
by a statement attributed to Dr. Amnuay Viravan, Sécretany—General'bf the
Board of Investment, in which hc is reported to have said ("Bangkok Post",

12 March. 1968) it had been agreed with Singapore National Deveiopmént‘Board
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that "Singapore will manufacture pig iron and Thailand will set up roliiay

mills to produce plates and sheets,"

More recent dcvelopmentu include an announcement that "Koppers Co., Inc.,
the Plttsburgh steelnekers, is believed ready to challenbe a Japancse bid
to establish rolling mills for thp'productlon of flat steel sheet in Thai--
land. 4 repdft éf a feasibility study made by Koppers is now in the hands
of the Board of‘Iﬁvestment..... The Beard is awaiting a Japanese goveri-
ment sponsored renort on how the steel industry should be develcoped in Scuth-
east hsia before considering either the Japanese or the RKoppers planS.eees.
Indications suzgest that a green light will be given for a steel industry
worth approximately 500 million baht" ("The Investor", December, 1963).

Still more redénfly ("Bangkok Post," 30th December, 1968), "a huge
conglomeration of Japanese and Thai companies have applied to the Board of
Investment to sct up an integrated iron and steel mill in Thailand at an
estimated cost of 8‘OOO*million baht.

1t appears “1at tLlS new propogsal was presented to counter a similar
one submitted last month by Mr. Chow Kwanyucn........ for an international

combine:-to egtablish a &,000 million baht integrated iron and steel industry,

According to the latterireport, the Japancse companies included most
of the large steel producers while Thai companies comprised Sa@gkasi,Thai Co.,
the Thailand Iroxn Works Co., Ltd. and the Far kast Iron Co., Ltd. The first
stage of the project is aimed at producing 120,000 tonnes p.a. of hot and
cold rolled iron sheets, for which current demend was placed at 200,000 tonnes
p.a. Other companies also make steel round and sections and several make
pipe. Details appear in the schedule from which it will be noted that a

considerable expansion is planned for the industry overall.
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Type
cf product

Opera~
tion

started

capacity in

Estimated

existence
(tonnes/
year)

Planned*
capacity

tonne s/
year

Name and address

of firm

Pig iron

Round steel

1959

}._l
\U
oN
ON

1966

1962

1966

3,000

10,000

4, 700

3,000

24,000

150, 000

-200,000

155,000

130,000

10,000

24,000

Siam Iron & Steel

Co., Ltd.
816 Techavanich Road ..
Bangkok, Tel. 48051
Factery, Tha Luang
Saraburi

Bangkok Steel Co., Ltd.
627-638 Khlong Tom Lane
Bangkok, Tel., 68202,

224442

Siam Iron & Steel Co.,Ltd.
816 Techavanich Road
Bangkok, Tel. 48081
Factory,Tha Luang

Saraburi

Thai Steel Industry
471 South Sathon

Bangkok, Tel, 68202
Factory,Pathun Thani

Bangkok Producing Steel
Co., Ltd.

333 Sci Mungkhon

Bangkok, Tel,.. 20172

¢.S. Steel Co., Ltd.
51 Group &

Tambon Bang Duan
Samut Prakan

Universal Steel Work
865 Rama I Road
rFathumwan, Bangkok
21, 30963, 30964

Round Steel Inc. Co.,Ltd.
158 Sukhumwit Road
Baengkok, Tel. 910586
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Type

of product

Opera-—

tion

.

sarted

2
<

Estimated
capacity in
existencs
(tonnes,/
year)

Planned”
capacity

(tonnes/
year)

Name and address

of firm’

Steel pipe

Steel shapes,
angles and

sections

1965

1966

1966

1963

6,000

9,000

3,000

8,100

8,200

35,000

6,000

15,000

Thai Steel Pipe Indus~
try Co., Ltd.

129 Ratchawong Road

Bangkok, Tel. 50783,
36776

Thai Ameiican Steel Work
Co., Ltd.

35 Suksawat Road

Samut Prakan

Tel. 68105, 68111, 61402

- Catadrium Co,, Ltd.
193 Mansion 10

Ratchadamnoen Road
Bangkok, Tel. 24795

Bangkok Stecl Pipe
Co., Ltd.

50-52 Soi Suwansawat

Thung Mahamek

Bangkok

Siam Iron & Stecl
Co., Ltd.

8156 Techavanich

Bangkok, Tel. 45031

Factory,Tha Luang

Saraburi

Bangxok Steel Co., Ltd.
627-633 Khlong Tom Lane
Bangkok, Tel. 22442
Factory,Samut Prakan

Thai Steel Feactory

Co., Ltd.
71~73 Captain Bush Lane
Hew Road 2
Bangkok, Tel. 34755

Universal 3teel Work
865 Rama I Pathumwan

- angkox, Tel. 30963-

30964

* Lecording to Promotion Certificates issued by the Board‘of Tnvestment.
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Estimated | Planned

tpera= fogsacity in o et
Type S capacity Name and address
tion cxistence
of product (tonnes/ (tonnes/ of firn
started vear) year) :

40,000 Thai Steel Cc., Lid,
. 247 Soi Sarasin

Retchadamri Road

Pathuswan

Bangkok, Tel, 55072

500 Boonscng Panichakarn
Co., Ltd.

2522/2 Tok Road

Bang Kho Laen

Bangkok

800 Thai Casting Co.,Ltd.,
1062-1064 Charoen Krung
Bang hak

Bangkok

x

spart frou 3izsm Iron and Steel Co., Ltd., other major eompanies in

the industry are the following:-

G.S. Steel Co., Ltd., a joint Thai-Japanese venkure, iskclaimed to be
(Board of Investment Jewsletter, February, 1968) the largest producer of
stcel~bars in Thailand. The plant is e¢laimed to be the largest and most
modern in the Kingdom and plans to produce 100,000-120,000 tonnes of stecl
bars annually, using vwe 20-tonne capacity electric furnaces and a2 rolling

mill with capacity 20-30 tonnes per hour.

Two stecl pipe plants were opened in 1965, the Thai Steel Pipe Industry
Corporation with 70 per eent Japanese capital and an annual capacity of
160,000 tonnes of seamless steel pipe, and a Thai-imerican Steel «orks Co.,
with predominantly U.3. capital.

The Far East Iron Vorks Co., Ltd. opened a third galvanized sheet plant
in 1964 in Knorat with a capacity of 1,500 sheets per month. In addition,

the Thai Shect Hanufaeturing Ltd., has a reversing mill in Bangkok eapablc

* According to. Promotion Certificates issued by the Board of Investment,-
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of producing lO,QOO tonnes of steel-sheets monthly.

Hotfdip tipplate

Hot-dip tinplate is produced by one company, the Thai Tinplate Manu-
facturing Co., Ltd., capacity of the plant is said to be 24,000 tornes p.a.
but in May, 1967, only two of the five dipping lines were in operation
{i.e. 40 %?bapaoity) while in i966,nimports of tinplate were 22,000'tonnes
valued at 64 million baht. The position is believed to bé‘approximately

the same at preosent.

Only the petroleum ccupanies use local tinplaté, the reasons why other

canners do not, according to Thai Tinplate Manufacturing Co., Ltd. are:-
s 8 P g P ’

(1) Small factorics prefer an inferior and‘cheaper grade’ (local
~tinplate is prime-grade only).
" (2) Big factories often get tax exemptions on imported materials,
(3) Better credit terms, e.g. 150 days, are available from overseas

suppliers as against 30 days from the local manufacturer.

Galvanizing

Galvanizing is done by a large number of small factories (451 in'1965,
according to Ministry of Industry Statistics). There are 5 major hot-~dip
galvanizing plants which have received Promotion Curtlflcates but are not
yet in production. Of the five factories already established, two form and
coat galvanized pipe from imported skelp, and three others make galvanized

flat and corrugated sheet, Details are:-

eration . . Capacity
Name Opora nd of product :
started K; ot P (tonnes/year)
Thailand Iron Works 1959 Galvaniged 50,000-380,000
Co., Ltd, steel sheet, o
2552/2 New Road fiat and ' 4k, 000
Bang Khe Laem corrugated
Bangkok, Tel. 36690-1
Thai Zinc Co., Ltd. 1960 Galvanized 82,000
37 Sukhumwit Read sheet, flat
Tambon Bang Duan - and corrugated
Samut Prakan '
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-
Operation Capacity

Nane Kind of product

Far East Iron wWorks Co.,Lta. 1964 Galvanized sheet,flat
216~220 Ratchawong Road . |and corrugated
Bangkok, Tel.21374,24626

20,000

|

Thai American Steel Works 1965 Galvanized stecl pipe
Co., Ltd. :

35 Suksawat .Road,kn 14.5 ..

Sanut Prakan

Tel, 68105, 68111, 61402

I
started ktonneaﬂyear)
)
l
i
i 9,000
i

Thai Steel Pipe Industry 1965 o " 6,000
Co., Ltd. . '

129 Ratchawong Road

Bangkok, Tel. 30788,36776

Cathasdrian (Thailand) not yet | " " - 5,000
Coe, Ltd. . started >

93 Building 10 '

Ratchadamnoen Ave.

Bangkok, Tel. 24795

Boon Sang Panitchakarn " " " 20,000

Co., Ltd. :
2522/2 Tok Road
Bang Kho Laen
Bangkok

Bangkok Steel Pipe i " i 6,000

Co., Ltd. , ‘
50-52 Boi-'Suwansavat '
Tung Hahamek .
Bangkok

Sin Tanee Industry K Galvanized steel shapes 500
Co., Ltd. ‘

57-61 Icing Factory Lanc

Talad Noi

Bangkok, Tel, 33537 -

i
|
)
!

XKung Sang Industry Co.,Ltd. " i w i 500.
6264 Pipatuthit 3. Road
Hat Yai '

Songkhla !

Thei Sul=-In Co., Ltd. # " ¢ .. 2,500
902 Rana IV Road
Bang Rak

Bangkok, Tel. 32189




Besides producing flat and corrugated gheets, Thai Zinc Co., Ltd.

also coats such sheets with epoxy resin to enhance corrosion resistance.

In 1966, Thailand imported 974 tonnes of hot - and cold-rolled gal-
vanized flat and corrugated sheet. The above schedule shows that existing
capacity is far in excess of this — about 150,000 tonnes p.a. of which

capacity, about 50 per cent is believed to be in use.

Established capacity for galvanized‘pipe is 15,000 tonnes p.a. which

will rise to 46,000 tonnes p.a. when the new plants come-into operation.

Welding electrodes

Welding clectrodes are to be produced by Thai Kobe Welding Co., toward
the end of 1968, Initial capacity is to be 150 tonnes p.a. rising to
3,000 tonnes later, The fécfory, at Suksawat Road, Samut Praks:. has

received promotional privileges.

Ferrous foundries

The Ministry of Industry registercd 1188 "Foundries or Metal-Turning
Shops" in Bangkok-=Thon Buri in 1965 and 1574 in the entire kingdom. Not
all of these would, of course, have been iron and steel foundries, in fact
the majority cast non-ferrous metals sometimes in conjunction with iron-
founding. A few are captive and probably the largest is the foundry of the
Royal State Railways at Makkason.

Most of thc independent private found}ies are small to medium in size,
employment rarely being above 70, The following list gives the names and

addresses of the larger ferrous foundries.

Neame and address Kind of products

Pothong Gray cast iron
654 Phetkasem Road
Wat Thapra, Thon Buri

Loepokli Gray cast irﬁn
16/65 Soi Wathana
Bang Khun Thian, Thon Buri
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YHame and address

Kind of products

Sahakit watthana
30/11 Soi Watthana
Bang Khun Thian, Thon Buri

Ousunghee
Near Khrung Thong Bridge
Bangkok

Thaworn Foundry Shop
112 Phromphong Lane
Sukhumwit Road
Bangkok

Bumoungporn
Phromphon;; Lane
Sukhumvit Road
Bangkok

Tenghuatlece

253 Phromphong Lane
Sukhunwit Road
Bangkok

Last Shop
Phromphong Lane
Sukhumwit Road
Bangkok

Tong Wa Heng
Sci wat Phai
Trok Char
Bangkok

South East Scrvice
Soi Wat Phai

Trok Chan

Bangkok

Chiengmowkim
Soi wWat Phai
Trok Chan
Bangkok

Oupakorn Partnership
504 Soi Wat Phai
Trok Chan

Bangkok
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Name and address Kind of products

Vidée Lohakarn ' ' Gray cast iron
4187. T, Soi Phrarat
Trok Chan

‘Bangkok

Luanhaheng W o
612 Lat Ya Road
Thon Buri

Senghengtai " Gray cast iron and brass
Wat Yai Si Suphan Lane
Thon Buri

Source: MNMinistry of Industry, Bangkok.‘

s

(ii) Group 342: Non-ferrous metal basic industries

This group covers the processes of smelting, alloying and'refining,
rolling, drawing, founding, and casting of non-ferrous metals (exclusive
of precious metals, for which see Group 394). The group therefore covers
production of ingots, bars and billetr, sheets, strips, sections, rods,
tubes, and pipes as well as castings and extrusions. Non-ferrous wire

is covered under Group 370.

During 1967, total imports of each type of. unmanufactured non-ferrous

base metal in its various .forms were (Port of Bangkok only):

Million baht
‘copper: - 8
nickel. o 0.5
aluninium . 8.9
‘lead. . ' Oulp .
.zinc:: 7.1
tin : L 0.08

miscellaneous non-ferrous base metals 0.2

Total 222.18_

Note: Thesevtotals iﬁclﬁde'fhe valﬁe-of some-ﬁire which belongs tb Group 370.

151



In addition, there is an unspecified part of ordnance (11.4 million
baht) and manufactures of metals, n.e.s. (71 million baht) which would be
composed of non-ferrous base metal. The group, however, is obviously much
smaller in value than the import value of comparable iron and steel prod-
ucts (117 million baht) and oven smaller in quantity because of the higher

unit values.

Major items of import within the group (items over 10 million baht) are:~

Tonnes Million baht

Wrought bars_ rods, angles,

shapes and sections of

copper, and alloys of copper 775 16
Wrought platcs, sheets and

strip of copper, and copper

alloys 831 20
Wrought plates, sheets and

strip of alwninium, and .

aluniniun alloys _ 785 18
‘sluminium foil, backed with

paper or other reinforcing

material 1,209 , 27
Wrought plates, sheets and

strip of zinc, and zinc

alloys 1,676 15

Although the Board of Investment has listed various operations in
this group as being cligible for promotion, few certificates appear to
have been issued., The Board, for example has listed as eligible, tin-
smelting, lead-smelting, zinc-smelting, copper-smelting, antimony-smelting,
tungsten-smelting, and manganese-smelting, the general requirement being
that "the metal produced must have a purity of not less than 99.8 per cent

with smelting losses of not more than 5 per cent.”
The position with regard to each metal is examined below.

By far the:largest single item of import is unwrought zinc almost al
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of which is used either for galvanizing (Group 341) or as containers for

dry cells (Group 370).

There has been sone recent interest in the exploitation of the rich
(35 per cent Zn) zinc deposit ("one million tonnes of unmixed zinc ore:
worth 2,000 aillion baht") at Mae Sot in Tak Province, north-west Thailand.

In October, 1967, tho "Bangkok Post" feported Mineral Dep031ts Ltd.,
Australia, (a subsidiary of Natlonal Lead Cowy UuS.h. ) had successfully
tendered for the leaae on the Mae Sot dep031ts and Was “looklng into the
p0531b111ty oL'settlnb up a complete zine 1ndustny in Thailand," Morc
recent reports on the world zinc 51tuat10n, homever, indicated that there
was increasing over-production and thls, of course, may doter developments
in Thailand,

;Thc'"Bangkok World" of 7th Januany, 1969, announced that Electrolytlc
Zlnc Co., of Austrélia was he51tat1ng because .of lack of cheap power and
other minerals (necded in pr006381ng) as Well as the high cost of trans-
portation. The Yanhec Electric Authority was unable to supply the large
amount of power needed at -a cheap price, and although the Mae Sot - Tak
Highway would be completed in 1970, transport over the mountainous tertain

from Mae Sot to Bangkok was considered prohibitive.

-aApart from zinc the only other non-ferrous base metal which appéars
to have major potential for import replacement is copper, Copper ore
deposits at Loey are cstimated at 78 million tonnes with a metal content

of 0.77 per cent,, but na firm plans are known for exploitation.

Tin

Tin has been.the most important mineral in Thailand for almost.a
century. It was nct, however, until mid-1965 that suclting of the metal
was begun by Thailand Tin Smeltlng and Refining Co., Ltd., Phuket., Capacity

for tln-smeltlnf 10 oy 18 OOO tonncs -per year and most of the.metal is;

exported in 1ngct form. Somc is used locally for making ~tinplate (Group 341).

Lead

Lead concentrats is produced at Kandhanaburi, output in 1966 being
almost 15,000 tonnes with an assay of 35-45 per cent lead and 10~17 per cent

zinc. The Lead Ore Antimony Mining Ltd. Pt. has a Promotion Certificate and
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plans to produce about.2,500 tonacs of lead concentrate of not less than 70
per cent lead content, but there are no plans for the smelting of lead in

Thailand, all councsnirates being exported.

& small quantity of antimony metal is produced by Visakaki]j Thai American
Mining Co., Ltd. which has a smelting capacity of 500 tonnes p.a. and, in 1965,
produced 172 tonnes of metal. There was an export of "Antimony, wrougit® in
1965, viz. 5.1 tonnes valued at 116,171 baht, and an export of "antiuony,
unwrought® in 1966, vis, 2L.) tonnes valued at 526,573. This appears to
confirm that some of the antimony produced is used locally, possibly for bat-
tery plates or'printers‘ metal. There was no export of antimony, wrought or

unwrought, through thc Port of Bangkok in 1967.

Some local manufacturers of storage batteries (Group 370) stamp their
battery plates from an alloy which they make themselves from imported virgin
ledd and }ooal antimony; The_resultantmallqy:has_from 5 to 7 per ceg? anti-
mony. Cufrehtly, about 900 tonnes p.a. of this locally alloyed metal appears

to be used for stamping battery plates.,

The larger letter-press printers use some make-up lead and antimony in

thelr type metal -~ possibly up to one tonne annually cof make-up type metal,

Therc arc a nuwmber of small re-melters of lead, antimonial lead and
printers' metal who buy scrap metal - or nore often exchange one kg of new

metal for 2 kg of serap,

(q) Major Group 35: Manufacture of metal products,

exccpt machinery and transport equipment

(i) Group 350¢ llanufacture of metal products, except machinery and

" transport equipment

This is a large and miseellancous group covering such items as tin cans,
hand tools, cutlery, pléin and enamelled holloware, springs, bolts; nuﬁs,
washers, rivets, collapsible tubes, lighting fixtures, fabricated wire-products,

ordnance, etc.

The value of imports in 1966 falling within this group was:-
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Million baht

Ordnance 349

Manufactures of metals, n.e.s. 1,014

Sanitary, plumbing heating and lighting '
fixturess fittings (port only) 86

The group therefore accounted for about 5 per cent of total imports
in that year.

Boployment in the industry, according to Department of Public Welfare
data, showed a steady increase from 1961 to 196k, viz.:-

1961 1962 , 1963 1964
3089 3739 . 4792 5109

Tin cans

Tin cans are made by a number of plants some of which are captive to

food and other manufacturers. About 18 manufacturers offer them for sale.

Metal Box Co., (Thailand) Ltd., was building a factory at Samut Praken
to supply cans to the tinned milk industry by:the end of 1968, The coﬁpany
has promotional privileges. Metal Box Company in Mélaysia and Britain hold
55 per cent of shares, a Japanese can-maker, 15 per cent, while 30 per;céﬁt
(equivalent to 12 million baht) will be publicly held.

According to the Promotion Certifiicate, the company will make 40 million

metal containers and 6 million collapsible tubes annually.

Water-tanks

Water-tanks of galvanized iron are produced in numerous small metal-
working shops;.most of' which sgecialize in this product. Buckets and other
small vessels of plain, tinned,and galvanized iron are similarly made by hand
in small "tinsmiths'" shops.

Two categories of factory according to the Ministry of Industry classifi-

cation, would appear to be relevant to this type of manufacture, viz.:-
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Registered o. of Factories,1965

Bangkok=Then Burif| whole Kingdom

Class 89 Galvanized iron,
zinc, lead or
2luminiun articles

Tactories L0z 451

Class 90 Mechanized metal

™
N
(WY

conversion fachorics - 609

4L Promction Certificate was granted to Thai Industry lietal Drum Manu~
facturing Co., Ltd. in 1959 covering a capacity of 3.6 million drums p.a.
4 Certificate was also granted to Thai Metal Work Co., Ltd. in 1961 covering

a capacity of 2,200 tonnes of aluminium containers p.a.
Cutlery
Knives, choppers and the like are made by a number of small factories

in Thailand, but no statistics exist on the industry which is believed

largely to use hand-crafting.
There is no knowﬂ manufacture of scissors or razors.
Satf'es
Saf'cs arc supplied very largely by import, but there are four small

shops producing safes in Chakkrawat Road, Bangkok.

Neils, bolts, nuts, hinges, and washers

According to Ministry of Industry registration therc were 23 factorics
nanufacturing these products in Thailand in 1965. TFive of them are medium
to large as shovm in the accompanying table and have beén promoted by the

Bdoard of Investment.



“|Operation| - | Capacity
R started Kind of produc (tonnes/year)

Thai Nail Work . 1961 .| Various kind of nails | 19,000
Co., Ltd. |

46 Suksawat Road

Bangknk;‘Tel. ¢8007

Kanyong Treding and "1962 Nails, bolts, nuts, 1,000
Manufacture Co.,Ltdd hinge

745/26-28 Phetburi Rd,

Bangkok, Tel.57195,
70460

Bangkok Nail Works 1962 Nails of various kind 3,100
Co., Ltd. |
78 Bamrung Muang Rd.
Bangkok, Tel., 814434
Thai Selukphan Co.,Ltd. 1967 | Bolts, nuts, and screws| 6,000
197-99 Songwat Road .
Bangkok, Tel. 3429i

Thai Tin Plate Co.,Ltd. 1967 Neils of various kind | . 2,700
511 Mahaphrutthavam Rogq' H%
Bangkok, Tel. 38270 ]

The industry appears to have achieved a high degree of import replace- -
ment, at least as far as nails are concerned, Thus, in 1966, over 24,000
tonnes of nail-wire was impor%éd, velued at 56.3 willion baht while only
3,350 tonnes of nailsy; worth 18.9 million baht, came in.

There still aﬁpeéfS'to be scope for further import replacement in the
case of nuts and bolts and especially in some other items of simple hardware,

e.g. b
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Import into Thailand, 1966

guantity Value
(tonnes) (millions of baht)
Bolts, nuts, screws, rivets
of iron and steel 4y392 41,9
Bolts and nuts of other
metal 56 0.6
Hinges 737 lole
Locks and Padlocks 412 19.5
Fittings and mountings 523 14.2

Enamelled holloware

Enamelled holloware up to the size of large basins is made by a nunber

of factories, thc registrations by the Ministry of Industry in 1965 being

12 in Bangkok-Thon Buri and 14 for the entire Kingdom. Thai Enamelling

Co., Ltd., appears to be the largéét. Enamelling of baths and other large

vessels or "glass~lining"” does not seem to be undertaken.

Import of "Vitrifiable enamels and glazes™ through the Port of Bangkok
in 1967 was almost 2l tonnes valued at 248,351 baht; import in 1966 was under

half a tonne.

Hand-tools

In 1966, imports in this field were as follows:-

Spades, hoes and changkols
Axes

Saws and saw blades
Timber wedges etc.

Pliers and pincers

Spanners and wrenches
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{million of baht)

2.3
2.7
el.0
1.0
3.3
15.3



C.I.F. import value
(million of baht)

Files and rasps 11.5
‘Hammers 3.5
" Carpenters’ tools 545
Drilling, threading, tapping tools 5.6
Knives and cutting'tools ' 4.1
Interchangzable tools 28.7
Hand tools not classified 22,1

151.6

Demand for hand--tools has risen rapidly: in 1950, import was valued
‘at 26 million baht, in 1961 at 76 million baht, whence it has more than
doubled.’ ’

' _Acdqrding to the Ebasco Report on Hand Tools (1963) ‘“there is prac-
tidally no production of hand-tools in Thajland at present, of commonly
accepted types and quality. There are no mechanically equipped forging
shops engaged in such production. On the other hand, numerous small black-
smith shops produce a variety oflqrude farm implements including forks,

scoop shovels, rakes knives,ahd cutting blades of assorted kinds.

. The Ebasco report held that local production was negligible except for
shovels, forks, rakes, sickles, scythes,and knives, Two small shops in Bang-
kok, said the Report, "produce shovels fairly comparable to imported types
at a lower.price, despite a minimum of tooling...... In addition, many still
smaller family shops produce primitive shovels, scoops,and other crude tools
from old oil drums and other salvaged materials.®

‘ "Carpenter or Blacksmiths' Tools Industry" is accorded Promotional
rights by the Board of Investment but no Certificates are known to have been
issued. The reason may be, as the Ebasco Report suggested, that although
the import figures overall appear large and the manufacture simple, the
number of variations in size and type within each class is many so that an
economic production run with modern tooling may be hard to achieve. Moreover,
duty is only 15 per cent ad val, except in the case of those tools used in
agriculture, which cnter duty free. Furthermore, steel, the major item of
variable cost, would hitherto have needed to be imported.
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(r) Major group 36: Manufacture of machinery, except

electrical machinery

(i) Group 360: Manufacture of machinery, except electrical machinery

This group covers machinery and prime-movers other than electrical

equipnent, marine cngines, and engines for motor vehicles and aircraft.

(Major group 38) but the group does include tractors.

Tractors and agricultural implements

Mechanization of agriculture in Thailand has caused a rapid increase

in demand for tractors and certain other types of agricultural implements.

The following table indicates the import in 1966:-

Tractors

Tractor parts

Agriculture equipment

Ploughs

Harrows

Cultivators

Seed distributors

Fertilizer distributors

Machinery for soil preparation
and cultivation .- .

Parts of agricultural and
horticultural

Harvesting machines

Hay & grass nowers:
Other agriculture cguipment

used in poultry keeping etc.

Total

Unit

L, 540

26,378
15,869
21
3
29

2.370

185,038
12

4,287

Source: Departoeni of'Customs, Bangkok.
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398,498,859
24125§I768
492,747,627

17,199,432
1,185,652
131,082
173,285
86,173

4y 773,428

2,879,251
479,879

k4,136,082

2,500, 000

33,547, 26k



Two companies are at present assembling tragtors from imported parts

LouisT. Leonowens (assembling Massey Ferguson Tractors) and Thai Motor
Industry (Ford tractors). . Two additional Promotion Certificates have been

issued, details being:-

Operation  Kind of Capacity
Nanie :
started product | (tonneg/year)
Tractor
Louis T. Leonowens (Tractor) Co., 1962 Tractor 700
723AHong Kong Bank Lane assenbly
Bangkok, Tel. 35916~7, 32917-9
Thai Motor Industry 1961 " 834
149 Surawong Road -
Bangkok, Tel. 38961-5
Thai Pradith (Assembling Plant) not started " 100
388/3 Phetburi Road ,Bangkok. '
Toyota Motor Co., Ltd.
180 Surawong Road , Bangkok.'
Tel. 38951-3, 32036, 34101 - * S 100

The large import value for tractors and parts suggests that further

import substitution could be undertaken but, so far as tractor parts are -

concerned, a position obtains similar .to that outlined and Group 383-Manu-

facture of Motor Vehicles.

Two Promotion Certificates héve been issued fbr the manufacture of

agricultural implements but so far as is kno&n, neither coupany has yet

conmenced operation:-
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- Operation Kind of Capacity
Nam
ane started product |(tonnes/year)

Agricul ture imglemehts
Thai Industrial Machinery Co., Ltd. not yet Agriculture 312,000
589/2 8i Ayutthaya Road, 7 started’ implements]
Phaya Thai o |
Bangkok, Tel. 56334
Thai Crocodile Agriculture , " Hoes 1,000,000
Toplement, Co., Ltd. ' o
415 North Samrong
Samut Prakan

Machine tools and other non-electrical machinery

This is an extremely large and somewhat heterogeneous sub~group which
covers non-electric factory equipment, some individual units of which, such
as a blast furnace, a steel rblling—mill or a cement kiln, can be extrenmely
expensive, Total value of import of the group in 1966 was 1,244,7 nillion
baht, but the diversity of the group and importance of individual items can
best be illustrated by quoting the relevant customs classification in detail

C.I,F, value in million baht

Machine tools in metal working 68;5
Rolling mills 247
Machine tools for working wood, cork, plastic -etc. 12,3
Machine tools for paper making 6,0
Machine tools for preparing or working printing,

‘blocks, plates, or cylinders 3h.0.

Machine tools in textile industry, including
: machinery for washing, dleaning, bleaching,
and machines for printing a design 115.6
Sewing machines 5643
Icemaking machines, air condition, and refrigera-

tor equipment 3ha9
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C.I.F, value in million baht

Mechanical appliances used in.preparafion,v
“serving or conditioning of food: or-
drinks e.g. crushers, fruit juice
preparation, bakery, chocolate, sugar,
cereal, coffee making ' i7.1

Machinery for cleaning, washing, packing,

sealing, labelling, wrapping 22.9
Machinery for tanning and hide producing 1.
Machine tools for making stone, ceramic,

cenent ete, o 46,8
Mechanical equipment for pharmacy & laboratory 25.9
Machinery and appliances for treatment of

material by ﬁrocess of - changing temperature 97,2~
Machine tools. unclassified, and parts 236,1

Construction machinery such as road rollers,
1lifting, handling, loading or unloading

machines 142,35
Excavators used in mining industry 325,0
1,244.7

===

Despite the high value of foreign exchange involved in import, $his
sub~group offers comparatively little scope for import replacement because

of the sophisticated nature of the equipment and the small local demand.

Sewiﬁg.machines have, howe&er, been a notable exception, the Singer
Industry (Thailand) Co., Ltd., not only assembling domestic sewing machines
from imported parts, but also using some local materials. Some looms in
Thai kenaf factories have been locally-made or at least been locally
nodified.

Other companies, in addition to Singer, which have received Promotion
Certificates are:-
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eratio L Capacit;
Nane K3 & Kind of products apacity
started (unit/year)
Thai Union Electric Industry 1963 Welding machines 600
Wong Wai Wit Machine tool 1966 | Rolling machines 20
Manufacturing Cogs 7,000 pieces
190 Sukhumwit Road
Samut Prakan, Tel. 32375
Bangna Chakkal 1967 Rolling machines 60
78 Chaloemkhet 1, Suan Mali Weaving machines 300
Bangkok, Tel. 81246C Piecing machines 100

Office machinery

Imports in 1966 totalled 67.8 million baht and were comprised as

follows:=-

Typewriters

Calculating machines

Accountiné machines and
others use in statistics

dectographs

Othecr office machinery

Unit

12,357
5,915

335
147

C.I.F., value
(nillion baht)

There appears te be no local manufacture of any of the above types

of equipment. Repair services are largely in the hands of agents for the

overseas manufacturers.
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Puips
. Import statistics for 1966 show the following:-

Value-
Units (million baht)
(1) Pumps for fire-fighting 559 0.6
(ii) Special pumps for liquid, fuel 68,841 35.7
(1ii) Pumps, other, including notor
punps and turbo pumps 60,923 48.6
(iv) Parts of pumps, n.c.s. 445,839 | 28.9

With a high water-table and a large area of relatively well-watered
land, Thailand has obviously a large demand for water-pumps, particularly

in rice-growing, the nation's major industry.

Originally, simple wind-driven "dragon-bone" pumps were used extensively
and still are to an extent. They are cheap, reasonably efficient with the
low wind-~spceds over most of Thailand and sufficient to raise water a few
feet from a canal to a field. There has also been a‘fraditional demand for

punps for raising water from deep wells.

More recently, motor-driven pumps have rapidly increased in popularity,
the import in 1960 of 11,166-in category (iii) above, having increased five-
fold by 1966. This category-includes various types of water pumps such as
centrifugal rotary, turbine, reciprocating and others. However, according to
the Ebasco report on Water-pumps (1962); demand for reciprocating pumps to
augment water pressures in Bangkok, was then declining.sharply The report
also con31dered that 65 per cent of all punps in thls category were of the
centr1fuga1 type.

Manufacture, mainly of self-prlmlng centrifugal punps began in Thailand
in the dld 1950's and has increased uarkedly since. In addltlon, two firms

recelved Promotlon Certificates:=
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Capacity
Kind cf product (unit/year)
Thai Industrial Machinery Cec., Ltd. Waeter pump 6,000
589/2 Si Ayutthaya Road
Bangkok, Tel. 56334

Bangkeok Sip Yip Co., Ltd. " ' 20,000
194/5~6 Surawong Road
Bangkok, Tei. 33445

Demand for other types of pumps has also increased rapidly as the

following figures show:-

Ioport, units p.a.

1960 - 1966
Pumps for fire-fighting 71 - 559
Special pumps for liquid, fuel 2,800 63,841

(8) Major group 37: Manufacture of clectrical machinery,

apparatus, appliances,and supplies

(i) Group 370: Manufacture of electrical machinery, apparatus,

appliances,and supplies..

Iaports uander this‘heading in 1966 totalled 1,028 million baht or
some 4 per cent of the total imports in that year.

The major divisions of the industry are household clectric appliances,
communication apparatus and other electric machinery, supplics,and equipment

including storage batteries and dry-cell batteries.

In the field of Household Electric Appliances, a number of factorics
are operating mainly assembling from imported parts. A further factory has
P & J 3 P I
»

a Promotion Certificate and is about to start. The namnes and activities of

the factories are:-
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Operation

Capacity
due to Kind of product (unit/year)
start

air conditioners
Universal Electric Co.,Ltd. 1963 Air condition 200
317 Silom Road assembling
Bangkck, Tel. 32183
Kanyong Electric Co., Ltd. 1965 " 5,000
745/26-23 Phetburi Road
Bangkok, Tel, 57195, 70460
. 3,200
Refrigerators T
Universal Electric Co.,Ltd. 1963 Refrigerator 850
317 Silom Road assembling
Bangkok, Tel. 32183
Kanyong Electric Co., Ltd. 1965 " 5,000
745/26-28 Phetburi Road
Bangkok, Tel. 57195, 70460
Essential Synthetic Co., Ltd. 1963 " 2,760
109/2 Phetburi Road |
Bangkok, Tel. 72441
. 6,610
Electric gtoves T
Thai Union Electric Industry 1963 Electric stoves 36,000
1li. Soi Wat Piren,
Teabon Ban Bat
Bangkok, Tel, 23903
Kan Yong Electric Manufacturing 1965 " . 15,00C
145/26-28 Phetburi Road
Banglkok, Tel. 57195, 70460
Qniu”s”jb ~3 ::2-];.":020:?::::
& A
& )
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Operation o t

due to Kind of pI‘OduC‘t bul')aCl J

tart (unit/year)
Electric fans
Kan Yong Electric Manufacturing 1965 Blectric fans 50,000
el, 57195, 70460
Meyer Co,., Ltd. not yet 100,000
43 Rawma Road ) started
Bangkok, Tel. 36861

150,000
Mayer (Thailand) Ltd. 1964 Electric torches (1,270,000
Electrie lamps and bulbs
Phillips Electric Co., of 1963 Electric bulbs | (Depends on
Thailand Ltd. | (Phillips and demand)

99 Sukhumvit Road ' Pope Osram)
Bang Ha
Bangkok, Tel. 910627
Thai Union Electric Industry 1963 | Electric lamps 60,000 set
14 Sei Wat Piren
Tambon Ban Bat
Bangkok, Tel. 23903
Kan Yong Electric Manufacturing | 1965 " © 40,000 "
7145/26-28 Phetburi Road
Tels 57195
Bangkok Lamp Cc., Ltd. 1965 Bulbs, fliuor- 6,000,000 unit
324=326 Phlup-phla Chai Road escent tubes
Bangkok, Tel. 28512 ! ;
Thai Lemps Co., Ltd. 1962 Bulbs 7,000,000
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Operation

~ . ,t
due to Kind of product (ua?ijl 7 )
. unit/year
start Y
Radio Agsembling
Tanin Industry Co., Ltd. 1963 Radio and assen- 29,600
126 New Road blihg ‘ -
BangkoX, Tel. 21600
National Thai Co., Ltd. 1962 Radio 10,000
454-490 Maha Chai Road
Bangkok, Tel., 26921
Charray’ Industries Co., Ltd. - 1966 " .. 36,000
155 Sam Yot New Road
Bangkok, Tel. 21077
Chantrapa Industries Co., Ltd. 1966 " 10,000
108 Wisut Kasat Road
Bangkok, Tel. 49743 ) A
85,600
Television Assembling
Tanin Industries Co., Ltd. 1963 Television 5,000
126 New Road ' assembling ‘
Bangkok, Tel. 21600
National Thei Co., Ltd. 1962 " 5,000
484~4.90 Maha Chai Road
Bangkok, Tel. 20921
Dumont Electronic (Thailand) - 1967 " 5,000
) CO‘.', Ltd'
360 Luang Road, Suan Mali
Banglkok, Tel. 24385
13,000 ___
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Even tnough operations were then fairly well established, imports of

this class of finished goods was over 328 million baht in 1966,

& factory known as I,T,T. Thailand Co., Ltd. has been promoted and

expects to produce Communications Apparatus including 30,000 telephone sets,
accessories and associated equipment. In 1966 imports of these items totalled
33,666 sets valued at over 25 million baht. '

The field of Electric machinery and other Electric subplies and eguipizent

covers a wide range of apparatus for the generation, transmission and transfor-
mation of electrical energy. According to Ministry of Industry data, there

were 117 factories in this field in 1965 but most were probably small.

Promotion Certificates have been issued to the following firms:-—

Operations Kind of Annual
Company due to start product capacity
Pacific Electrical
Enginecring (Thailand) 1962 Electric wires 2,000 tonnes
Co., Ltd.
Thai Electric Cable 1964 Electric wires, ’ 1,000 tonnes
Co., Ltd. Switches,plugs, etc. 10,000 units
Thai Yazaki hlectric 1962 Electric wires 800 tonnes
Co., Ltd.
Thai Union Electric 1963 Transformers 96,000 units
Industry Co., Ltd. Welding machines 600 "
Battery chargers 60C "
Cut-out switches l,OO0,000 "
Electric motors . 20,000 . "
Thai Industry Machinery  not get Electric motors 12,000
Coe, Ltd. started Miscellaneous

electrical equip-

ment 184,000 pieces

Lgain, it is noteworthy that although the electric lamp industry has
been established for some years, imports in this field in 1966 included.
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Domestic filament bulbs 4,207,356 _7,%5;934
Flash-light bulbs 13,403,071 2,891,403
Bulbs for motor vehicles 1,451,146 1,876,698
Fluorescent tubes 2,066,615 15,193,667
Electric bulbs-and tubes, n.c.s.’ 316,785 5,663,891

Presumably the above constitute the larger and more unusual types of
bulbs and tubes,

Battery manufacture, of both primary and secondany types is well—estab;
lished. Ministry of Industry data iﬁdicates that in 1965 there were 212
"Battery or dry cell or transformer manufacturing or repairing factories"®
in Thailand.

Four Promotion Certlflcates were 1ssued for the produutlon of dry—cell

batterles, ‘the recipients belng -

Operations: - Kind of . Annual

Company . due to start ~ product cagacitx
Sri Thailand Battery 1961  Dry cells 17,000,000 units
Coey Ltd. - United Batteries - 12,000,000 . "
Ray Lanp Battery 1960  Dry cells and -24,000,000 "
Co., Ltd. radio batteries
- Eveready Thailand 1960  Dry cells 112,000,000 °
Co., Ltd. '
Hational Thai Co.,Ltd. 1962  Batteries 12,000,000~ *
' 36,000,000 "

Storage batteries. Four factories make storage batteries in Thailand,
nanely -

Bang Na Battery Organlzatlon

Yuasa Batteny ‘Thailand Co., Ltd.
Sianm Motors Co., Ltd. (G.S. Battery)
Raylam Battery Co., Ltd. -

Of the four, the Bang NabBatteny Organization is government-owned
(Iiinistry of Defence),’ the others are privately-owned.
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Production of storage batterics in 1968 is sstiuated at 120,000 units,
in both 6 volt and 12 volt typés but with a strong trend toward increasing

production of the 12 velt type.

The Bang Na Battery Cc., has announced plans f'or expansion to 90,000
batteries annually as well as progressive establishment of battery components
such as lead oxides, plates, cores, and separators. This expansiocn is envi-

saged as being complete late in 1969.

Some of the private battery manufacturers also have expansion plans
under way and one of them, at present merely assembling batteries from imported

parts, plans to undertake & more radical production.

(t) Major group 38: Manufacture of transport equipment

(i} Group 381: Ship-building and repairing

Waterway transportation has been the traditional mode cf conveyance of
goods and passengers in most of Thailand until fairly recent years when the

beginnings of an efficient road system were laid.

In general, the smaller craft, particularly of wooden construction, are
made locally; larger vessels are imported. In 1966, valuec of vessels ex-
ceeding a gross tonnage of 250, of tugs over 100 tonnes and of dredgés,
totalled 76 million baht, while import of launches, small boats and craft
otherwise was 44 million baht in value. The total value of imported craft
was therefore 120 miilion baht or some 4 per cent of the total iﬁport of

surface transport equipment ( 2,814 million baht).

There are no production statistics for water-craft made in Thailand but
registrations with the Departuent of Harbours show that only five per cent
of the motor launches registered were imported while 20 per cent of non-power

vessels were imported. The following table shows the actual registrations:-

Steam vessels Motor vessels Non-Power vessels Total

nusber | £onncs | number | {00 inumber | 0000 | muber | ¥R
1962 - - 5,501- | 12,975 ; 354 7,609 15,855 | 20,585
1963 ] 1 6,448 6,851 19,677 | 409 8,884 | 7,241 | 35,009
19641 - - 7,620 119,659 | U459 9,568 | 8,079 | 29,227
19651 =~ ~¥.o 6,205 | 20,7751 530 20,866 16,735 | 41,641

Source: Harbour Departuent.
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There is a number of plans afoot to develop and consolidate the ship and -

boat-building industry in Thailand:-

(a);;Ihe Royal Thai Navy has ear-marked 15 million baht for installing
facilities at the Bangkok Dock, Yanawa, to build ships of 1,200 tonnes in-
tended for coastal and inland water-way traffic. A basic feature of the de-
sign is that ships so built may be docked, serviced;and repaired anywhere in
the ECAFE region: ECAFE experts are assisting with the plan.

(b) The Ministry of National Development has allocated 400,000 baht
for the acquisitzon of 10 rai of land at Nong Khai for building 12 river
ships of 100 tonnes burden to ply the Mae Khong. The project, already begun,
will take 5 years to complete and cost 16 nmillion baht of which 10 million
baht mey come from U,N, aid.

(¢) Bangkok Dock plans to expand its repair facilities which at present
can handle only 20. ships per yoar of up to 100 metres in length., -

(d) There is also a genéral plan by the governmént to convert existing

wooden cargo lighters into self-propelled vessels of 95 tonnes capacity.

(ii) . Group .382: Manufacture of railroad equipment

The Royal State Railways of“Thailand is the only public operator of rail

services in the kingdom.

In general, it imports its rails, locomotives and rolling stock. In 1966,
import of Failway rails wad valurd at 10 million baht, locomotives at 11 million,
goods vans and trucks at 86 million and other mobile equipment at 17 million
baht. |

The major function of the RSR Workshops at Makkhasan has been repair,
but in 1967—68,:61 Bogie Flat Waggons and 48 undercarriages for Tank Waggons
were built. Thé building of more is under wav, as well as construction of

54 passenger cars.,

The RSR Workshops employ over 3,000 and have major facilities for casting,
forging, machining and fabrication and a complete modernization of such facil-

ities is planned.

(1ii) Group 383: Manufacture of motor vehiclési

The import of motor vehicles and parts therefore, absorbs a considerable
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proportion of Thailand's foreign exchange earnings. In 1966, for example,

imports of the major items in this field were:-

Millions of baht

Passenger motor vehicles, n.e.s. including

station waggons L34
Motor vehicles for rustic uses 107
Trucks, lorries, vans, incl. under-30-seater buses 1,047
Buses, over-30-seaters 6
Chassis fitted with engines for trucks, vans, buses, etc. 46

Chassis, frames and other parts and accessories

Tor road motor vehicles, n.c.s,. 274

Total 1,914

Total value of all imports in 1966 was 25,347 million baht so that
passenger motor vehicles comprised almost 8 per cent, or about half the income
from rice exports in that year. (Motor cycles and parts added a further 268
nillion baht ~ see Group 385). Import in 1968, is expected to exceed 2,500
million baht. The attached tables show the trend in imports over recent years.

Actual numbers of vehicles registered in 1967 appear below:-

Vehicles registered, 1967

Bangkok

Kingdon Thon Buri

Personal cars 102,776 82,499
Taxis 16,005 8,998
Buses 9,987 2,796
Vans and trucks 90,057 33,966
Other motor vehicles 21,991 6,271
Motor-cycles 213,162 47,316
Motor tricycles 8,623 6,855
Total 462,601 188,701

Source: Police Department, Bangkok.

174



"It is estimated ("The Investor", December, 1968), that about 70 per cent
of vehicles sold in Thailand are imported in built-up condition. Of the 55
nakes -of passenger car on sele in Thailaend, 11 are locally assembled; of the

50 commercial vehicles, l2yare loéallynassembled.

There are currently 10 firms assembling cars, trucks, and buses in Thai-
land, and these are located in Bangkok, Thon Buri, and Sanut Prakan. Output,
in 1967, ranged from one to 15 units per day but, according to "The Investor,"
(Decenber, 1968), only two of the coupanies are assembling on a full CKD basis.

"The definition of CKD in force, permits importation of sub-assemblies requiring
only one master assembly Jjig so that nost of the local plants provide labour

for modified assembly, metal finish, paint and trim, in garage-type facilities."

As of November, 1967, the total annual capacity of the promoted industries
in the field of aubonobile and truck assembly was 16,783 units per year.

The industry is a promoted one. Deteils of the firms and their activities

are:~-
Operatioa | . ®ind & nhodels of product Approx?mate
Nane ) . capacity
.started | with retail price. (unit/year)
Kanasuta General 1963 Paésenger cars 300
Lssembly Co.,Ltd. Fiat 1100 Special @ £ 66,000
98 Sukhumwit Road " 1800 B 3k 85,000
Soi 26, Bangkok : n 1100 D < ¥ 65,000
Tel. 910941-2 * 1500
Thon Buri motor 1963 Passenger cars - none
Building 3, Trucks 400
Ratohad oen Road _Mercedgz—Benz Diezel
Bangkok, Tel. 20433, ‘ Model L328/42 @ ¥ 120,000
25779 Fargo D500/175 @ E 110,000
8ian Motors and Nissan| 1963 Passenger cars 1 3,200
Assenmbly Co., Ltd. ! Datsun Blue bird @ B 59,000
865 Rama I Road Trucks
Bangkok, Tel. 56940; " |Nissan Junior (with gasoline
56835 3

engine) @B 55,000
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Approxinate

Operation Kind & Models of product
- Name capacity
) started with retail price (unit/year)
Nissan Junior
(diesel) @ E 57,000
Nissan Chassis
& wheel(with
gasoline) @ E 70,000
Nissan Chassis
6 wheel 3 B 86,000
Hissan Chassis ‘
6 wheel(diesel)@ ¥ 103,000
dissan Chassis
10 wheel
(diesel) ¢ ¥ 115,000
Mitsubishi Thailand 1963 Passenger cars ~ none
Co., Lta. 1 Trucks from 1500-2500 cc. 4,800
(Isuzu Motors) Isuzu Diesel
Model TXD 50 HJ @ % 101,000
Isuzu Diesel
Model TwD 80 HI ¢ Z 115,000
Isuzu Diesel
Model TDD 11 @ B 54,500
Isuzu- Diesel
Model TDD 11 ¢ 2 B 50,000
Toyota Motor Sales 1963 'Passenger cars INelo)
Co., Ltd. Tovota 700 UPL0 @ E 41,000
180 Surawecng Road Toyota Tiara RT 20
Bang Rak, Bangkok a B 56,000

Tel. 32036, 34101
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Operation |  Kind & Models of product Approximate
1 it
Nawe, started with reteil price ca?acl v
(unit/year)
Factory 187 Group 9, | Trucks ‘
North Samrong Toyota RK 100-1 @ E 42,000
Saiut Prakan Toyota RK 100C & X 49,500
Anglo Thai Motors Passenger Cars 5 per day
Co., Ltd. Ford Cortina 1200 '
149 Surawong Road Ford Consul 1500
Bangkok, Tel. 38961-5, Ford Anglia 1000
33062-63 '
Trucks 1 per day
Anglia Van, 1000
Thames 800
Prince Motor Co.,Ltd.| 1966 Passenger cars 350
283 Surawong Road '
Bangkok, Tel, 30984
Saha Patana Yanyond 1566 Passenger cars and buses 300
22 Suksanat Road
Phra Phradaeng
Samut Prakan
Tel, 68033
Thai Pradit Co., Ltd. | not yet | Trucks . 300
388/3 Phetburi Road | started | Deutz Diesel

Bangkok, Tel, 75081-3
71552

Factory,329/3

Charoen Sanit wong Rd.

Thon Buri
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. ] o I *T‘Approximate
Operation Kind & Models of product k
Name ‘ capacity
started with retail price (unit/year)
me—n e v}r
Heno Motor Sales 1966 Passenger cars - none
CO., Ltﬂ.o Tmck
Phetburi Road
Bangkok
S

In addition to CKD assembly, several firms engage in semi-knocked down
(S8KD) truck assembly, and this work is usually done in dealers' 2arages.
Unlike CKD, SKD assembled vehicles must pay full customs duty and business

tax.

In addition to CKD and S8KD asgsembly, many firms engage in truck and
bus=body building, 1l3plants being registered with the Ministry of Industry
in 1965, but only 25 of these were in Bangkok and Thon Buri., Some of these
plants also operated transportation services, a notable example being the
Express Transport Organization (ETO). In this operation, the chassis, engine,
radiator, dashboard, and wind-shield are imported, almost all cabs and bodies

being added by local craftsmen.
Nanme and addresses of some nmajor plants engaged in trucks - and bus-body
building are:-
Express Transportation Organization Si 4Lyubthaya hoad
Co., Ltd. (Ministry of Coumunication) Tel. 56429

Haison 33% maha Chail Rhoad

Tambon Samranrat, Bangkok

Yongtailong 287 Surawong Road, Bangkok

Phraengputorn Garage 17/1 Phraeng Phuthon Lane
Bangkok

Pipatkarnchang 48~-50 Maha Nek Road, Bangkok

Mr. Suradej Pimolsit 58/8 wat Sac Thong,

Tambon Bang Sue, Bangkok
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Udoukarnchang

Nai Lert Co., Ltd. -
Vengkée

vChaiyapaﬁ

Bankluai Garage

Source: Ministry of Industry,

25/2 Phramuan Road
Si Lom , Bangkok

888 Phetburi Road
Bangkok, Tel. 58238

10 Rohg Muang Road
Seci 3, Bangkok

15-26 Boriphat Road
Tambon Thepsirin, Bangkok

40 Group 2,
Tambon Khlong Ton

hccording to statistics of import, the nmajor sourcos of passenger motor

cars in 1967, were:-

Japan
Nest'Germany
Italy

United Kingdom
Australia
U.S.A.
'France_

Other

Major sources of vans and buses were:-

Japan

West Germany
United Kingdom
hustralis
Other
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Thailand:

Trends of imports of motor vehicles, 1965=1967

%

1965 1966 1967
‘ : Value . Value A - Value
t g
Quantity c.ilf. Quantity c.i.f. Juantity .i.T.
(unit) (million | (unit) (million| (unit) (million
baht) baht) baht)
Passenger cars 12,544 358.7 16,544 5243 19,640 551,..8
Buses 33 3.7 47 6.2 270 30.8
Trucks, pick up,
vans 8,097 400.6 17,857 1,005.6 14,401 417.1
Chassis with
engine to
convert into
either bus
or truck 7,757 375.8 7,055 363,1 7,596 4u8.8
Part-frame and
accessories 235.9 267.1 274.0
Total 28,401 1,374.7 41,513 2,166,3 41,907 i 1,725.5
Source: Department of Custems, Bangkok.

* Port of Bangkok only.
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Menufacture of vehicle spare parts and accessories: Eight plants.have.

received Promotion Certificates in this field and there is a large number

of smallAWOrk?shops which fabricate the siopler spare parts aand accessories.

‘The "promqted" factories

Operation : Approximgte
Name Kind of product capacity
started (unit/year)
Tongchai Phanit 1963 Radiators 18,000 units
Co., Ltd. | Fuel tanks 1,000 w
84 Si Phaya Road Air filters 3,000 w
Bangkok, Tel. 33449 Hub covers 10,000
Other car accessories 13,000 »
Yontrphéh.Chénich | 1962 { Car accessories 300 ténnes
Co., Ltd. ’
91-97 Worachak
Lan Luang Road
Bangkok, Tel. 20378
Sammitr Motor Co.,Ltd. 1963 Spring leaves 1,200 tonnes
34/), Phetkasem Road Other car accessories 750 "
Bangkok, Tel., 62233
N.H.K. Springs (Thai| 1964 | Screws, bolts, futs, 2,200 "
land) Co., Ltd. and spring leaves
6 Nawa Building = .
New Road, Bangkok
Tel. 32671
Somboon Spring _ 1A1965 | Spring, axle, gear ‘ ; 1,200 tonnss
Manufabfurihg ' A ' or 72,000 units
71/5~=81 Luang Road Brake and clutches 600 tonnes
Tambon Worachak -
Tel, 24011
Tactory, 4B/1 Sukhumiit
Bangkok, Tels 9105197
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. Approximats
Kind of product . capacity
(unit/year)

: Operation
Name
started

Aoyana Thai Co., Ltd. 1966 Car accessories 1,080 units
130, Group 19 -
South Samrong
Samut Prakan
Tol, 24
Thailend Bearing not yet Bearing 91,000,000 units -
Co.,”Ltd. started . i
32 Sukhumwit Soi 49
Bangkok ‘
Thai Spareparﬁs not yet Car accessories 900 tonnes
Go., Ltd. started |
5 Phatphong Road
Bangkok
Tel, 35792
Factory, Amphoe
Ban Mo,

Saraburi

Note on local,subs&itut;dn of imported parts in motor vehicles

Under the Promotion of Industrial Investment Act (1962), the Board of
Investment, in issuing a Promotion Certificate, is empowered to insist that
local materials or components rust be used, provided these are cgual in price

and quality to imported materials or‘components, and that availability is
sufficient,

In the case of notor vehicle aSsembly, héwever, experience has been that
assemblers claim that, quality aside, the througlput of any one model of =
motor vchicle in Thailand is sc small as to make local production of components
unecononmic. Moreover, as engines are imported alrcady assembled and tested,

substitution of local engine conponents would require dis—-assenbly and re-
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testing. 1In faqt,‘uﬁilization of locally-made parts by the vehicle assembly
industry in Thailand appears to be limited to some.nuts and bolts, small
rubber mouldings. spark-plugs, batteries,and a battery tray.

(iv) Group_384: Repair of motor vehicles

In 1965. there were about 550 factories registered with the Ministry of
Industry,.which were listed as repairing motor vehicles.  Of these, 314 were
in Bangkok Thon Buri.. The Industrial Census of 1963 (NSO) ‘showed that 57 of
the then existing repairers employed ten or more workers. Total receipts of
these 57 repairers was placed at 52.6 million baht or just under 900,000 baht

pP.2. each,

Some of the repair-shops are, of ébﬁrSe, associated with agents for over-
 8gas manufacturers of cars and trucks; others are part of the organization of
truck-transport and bus companies.

(v, roug 2 §: Manufacture of motor-gycles and bicycles

In 1966, 1mport of .motor-cycles, bicycles and parts were:-

 Unit  Million baht
Motor-cycles 76,321 247.6
Moﬁbrﬁéycleéhd_side-car parts | 535,199 19.9
Bicyecles 34,054 22.2
“Parts of bicycles and of other |
cyelés, not motorized 3,245,972 53.8

-Motor~cycles are assembled by three" Thai+~Japanese companies as follows:-

Annual Total Start-up
Firm capacity investment date
Siam Yamsha Co., Ltd.  ° 15,000 Units 7 million baht 6 June 1966
Thai Honda Manufacturing 30,000 " L9 nooe 15 May 1967
Co., Ltd.
Thai Suzuki Co., Ltd. 36,000 "

Source: Board of Investment, Bangkok.

183



In-addition, BNG Motors were issued a Promotion Certificate covering

an annual capacity of 5,500 units.

The number of motcr-cycles registered in Thailand in 1967 was 213,000
of which 47,000 were in Bangkok-Thon Buri. Motor-tricycles registered were
8,600 of which 6,900 were in Bangkok-Thon Buri.

Much of the bicyele assembly in Thailand is done in small work-shops
using imported parts, of'ten chrome~plated locally. A Promotion Certificate
was, however, issued to Thal Bicycles Co., Ltd. in respect of an annual

capacity of 20,000 units.

(vi) Group 386: Manufacture of aireraft
This group covers assembly and repair of airoraft as well as manufacture.

There is no manufacture of ajrcraft in Thailand. Fairly exfensive
repair and maintenance facilities exist, however, as the country is a nexus
for a great deal of internmational air traffic. In 1966, the countny'recordéd
a total of almast 330,000 flights of which 70 per cent were international and
30 per cent internal. The number of flights in 1966 was an increase of 42
per cent over those in 1965. 'However, Bangkok is not a terminal airport for
international traffic so that repair and maintenance facilities ténd to be

comparatively smaller than at the end of international routes.

The three major companies which have repair and maintenance facilities
are Thai Ajrways Co., Ltd. which services piston-engine and turbo-prop air-
araf't but not jets; Thai-Am Aviation Co. which services all types, and Thai
Avair Co. which is said to be govermment—sponsored and services some military
as well as eivilian aircraft. The Royal Thai Airforce alsc has its own repair

and mainterience facilities.

Imports of aircraft; engines, and other paffs from 1963 to 1966 show a

rather unsteady picturc:-
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Yoar Aircraft complete| Aircraft engines Parts of aircraft '~ Total

(unit)| (baht)  |(unit) | (baht) |(tonnes)| (baht) (baht)

1963 | 6 | 84,108,303 | 28 |6,081,156| 38 |13,358,953 | 103,548,412
1964 | 15 | 62,010,436 | 24 |7,966,111| 33 |27,875,957 97,852,504
1965 9 113,473,843 | 12 |2,808,133| 44 (19,422,898 | 35,704,874
1966 | 21 (162,691,597 7| 12 |1,863,627| 27 8,141,277 | 172,696,501

Source: Department of Customs, Bangkok.

(vii) Group 389: Menufacture of tyansport eguipment not elsewhere
classified

This group‘covefs mainly animal-drawn and hand=-drawn carts.

In‘Thailand, being still l&rgely airural country, the use of ox-carts,
buffalomcarts and hand-drawn carts has been, and still is to an extent, an
important means of haulage. Manufacture of this type of equipment is,
however, a dying industry because of the increasing use of motor vehicles.
Such carts still exist on farms and in light forest. Many hand-carts are

still in urban use,

The nanufacture is a ubiquitous cottage industry largely based on.small
vheel-wright's shops which may make the entire vehicle, including the oxen's -
yoke or sell the wheels or sometimes only the naves and fellogs for farmers

themselves to assemble and construct the rest of the cart.

No statistics on the industry apparently exist.

{(u) Major group 39: Miscellaneous manufacturing industries

(i) Group 391: Manufacture of professional, scientifigc, neasuring,and

controlling instruments

Most of these instruments are imported but a few such as thermometers,

beakers,and some of the simpler surgical instruments are made in Thailand.
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(ii) Group 392: Manufacture of photcgraphic and optical goods

' No photographic goods are manufactured locally and, apart from three
companies meking spectacle fraues and glasses, no manufacturers of optical

goods arc known.

One of the companies producing spectacle lenses, the Thal Spectacle Lens
Inaustry Co., Ltd., Bangkok was granted a Promotion Certificate in nid-1968
to expand its. faollltles with a total investment of 2.3 nillion baht.

(iii) Group %93%: -Manufacture of watches and clocks

There is as yet no manufacture of watches, clocks or other timing devices
.in Thailand. Repair services are widely available, some connected with local

agencies of overseas watch and clock manufacturers,

(iv) Group 394: Manufacture of jewellery and related articles

This group includes the manufacture of articles using precious metals
and gerns. Cutting and polishing of gems and striking of medals and coins are
included.

Gems

Thailand is an importént source of sapphires and rubies and to a less
extent of diamond, zircon, and emerald. This afforded the opportunity for
establishing a local gem-cutting and pollshlng industry, the growth of whlch‘
is evident frou the following figures:-

Export of sapphires and rubies from Thailand

Value (million baht)

1960 1965 1966 1967"
Sapphires, cut but not set ~ - 10.3 45,30 7 57.7 56.7

Rubies, i " 2.4 16.3 25,9 25.1

Source: Department of Customs, Bangkok.

* Port of Bangkok, only.
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In 1967, about 90 per ceni (in value) of sapphires exported were in
the cut=-but-not-set state, the remainder being uncut. For rubies, all but
one per cent were in the cut-bul-noi-set stave. Expor% of other precious
stones, again almost who'ly in the cut-but-not-set state, was 1.4 million
baht in, value.

(Nole: export valucs tend to be lower than actual in this class of goods

because of the large, unrecorded export via tourists.)

Thai Lapidary Co., L%id. is considered the largest cutter and polisher
of gems in Thaiiand, but in 1965 the Ministry of Industry registered 151
"precious Genm Cutiing “actories" in Bangkok - Thon Buri and 437 in the entire

Kingdon.

There is also a sizable jmport of gemstones into Thailand, mainly in the
uncut forn, ‘presumably raquired for cutting, Uncut sapphires are the largeét
item with a value of 3 mi’%ion baht in 1966. Surprisingly, Burma does not
appear as a source of eav gemstone imports and here again, official statistics

nay be incomplete due to undisclosed trade across the:-border.:

Pearls are cultured at Koh Yao Yai near Phuket E& the Murata Pearl Co.
of Kobe in conjunction with Thai Marire Products. The peézi blisters are
sent to Japan for further processing. (hAccording to ISIC, pearl culture is -
regarded as a primary industry-Group O4l1).

Import “of jewellery is quite small - about 500,'000 baht in value in 1967
through thé'Pdrt of Bangkok but import of imitation jewelieny is quite large -
over I4 million baht iﬁ 1967. On the other hand export‘Of'jewéilery was
2.8 million baht and of imitation jewellery only 20,483 baht in 1947. The US4
and Hong Kong sas hena i ide@smemiots @szm‘ports, |

Jewellery is made very largely in the "goldsmiths' shops® referred to

in the next section.

Gold and silver afticlés

Manufacture of gold and silverware is a fairly important activity in
Thailand, religious aricles and ornaments, particularly in gold, being worn
by most Thais. Gold ornameits and trinkets have also been a traditional form’

of saving,‘a practice wnich the banking system is only slowly displacing.

Import of '"gold coins, bars and ingots" through the Port of Bangkok in
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1967 totalled 6 1 tonnes valued at 145 willion baht., Ac there is no gold
oOlnage in 01rcu1atlon it is assuned that the import was principally in

prlmary forn 1ntendod for oanuidcturc.

The governncnt of' Thailand grants a monopoly right cach year for the

import of gold bullion., Fron dugust 1968 for 12 months the right has been
granted to Tong Chin Heng Co., Bangkok, to inport 240,000 troy ounces of zold

bulLlon, that conpany hav1ny o;fered the highest fee - 4.8 million baht -

to zain the privilege.

Inport of bola in manufactured form is not specified as such in Custons
utetlstlcs but was certalnly less than 350,000 .baht in 1967,

There is obviously, then, a large local manufacture of articles of gold
and this is carried out by goldsmiths who generally s¢ll their own wares
directly to thetpublio. "Gold shops" are not only.a feature of Bangkok and

its suburbs, but of nost provineial towns.,

‘ In 1967, export of "artlcles of goldsmith's wares and parts thereof:
amounted to 47.8 kg valued at 1.75 nillion baht" Some gold nay also have
been exported under the iten "Articles of jewellery and parts thereof’, of
precious netal, or rolled precious metal, except of silver nlelloware," which
carried a value of 2.7 wmillion baht in 1967.

The position with silverware is somewhat different, Silver features
less as a form of savings than does gold and silverware articles are therefore,
nore intrinsically ornamental Inaeod Thai nielloware, i,e. sterling 31lver-
ware with an 1nla1d pattern of fused black analgam, enjoys a wide export
narket,’ exports in 1967 through tne Port of Banékok‘belng 3.7 million baht
in valuc; ekports of silvervare other than nielloware were valued at aluost

one million baht,
Gilver filament also forms part of Thai silk brocades.

There is no production of native silver in Thailand, supplies being
imported in the form of bars, thread and scrap. Import of silver bar in 1567
was 1639 kg, approximately equal to the niello and other silver-ware articles
exported. '

Most of ‘the production of silverware occurs in Nakhon Si Thammarat in
southern Thailand and in Ban Voi-a lai village near Chiang Mai, in northern

Thailand, In the latter centre, 200 familics are said tc be engaged in
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niello=ware production but only five are large producers.

(v) Groﬁgi§2§:"Manufacture of m?sioal instrunents

-, Aiccording to the National Theatre, Bangkok, all non-Thai musical
instruments are imported while Thai musical instruments are manufactured

in numerous small-scale establishments,

In 1957, there was one factory making gramophone records and in 1565
the number had grown to three., It is assumed that records are made from
imported blanks, - Both Thai and foreign languages are recorded but much repro-

duction in Thai is also done in Japan from originals recorded in Thailand.

(vi) Group 396: Manufacturing industries not elsewhere classified

This 8roup comprises a large range of miscellaneous products, such as
toys, sporting goods, pens, pencils, costume jewellery, feathers,'artificidl
flowers, broons, tobacco pipes, badges, advertising signs, rubber ‘stamps, etc.
There are very few published data on these inmdustries in Thailand, most of the
industries being believed to be small if, indeed, some exist at all.

" Undon Industries Corporétibn Ltd., Bangkok, nakes zipper fasteners in
a joint enterprise with Yoshida Kogyo KK, Tokyo, Japan.

The group does,“howeverLAinclude"mbul&éd and extruded_plasfic products,

The USOM Report on Plastics (1967) placed the total market demand for
plastic materials in Thalland in 1966 at 38,724 tonnes p.a. all of which were
obtained by 1mport.' Tne breakdown of this demand into types is as follows'-~

Tonnes
Polyethylene compounds: ' ' 18,400
PVC resine and com@ouhaé- 3,510
PVC film, sheet and pipe 6,010
Polystyrene compounds .- - o - 2,200
Urea formaldehyde resins, compounds,
and prepared industrial glues : - 2,600
Other materials 6,004
38,724
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In the period, 1960-66, derand increased by 35 per cent p.a. and appearecd
to be accelerating. It is clear that opportunities for local manufacture of
at least some plastics intermediates nust already exist. In fact, as the

Report pointed out, the following projected manufactures were then (1967) under

consideration:-

Prbposed
capacity

(tonnes)

Low density polyethylene. 30,000

PVC (suspension grade) , 17,300
Polyvinyl acetate 1,000

143,300

The Thaiw-fsahi Company is currently erecting a PVC resin plant (said to
hgve a capacity of 12,000 tonnes p.a.) on the Chao Phraya River.oppositc its
caustic soda-chlorine factory, and this is expected %o begin production in
1970. Teijin Tetoron (Thailand) Ltd., has announced (September, 1368) that
it will be startlng to operate "the first polyester polymerization and fibre-
naking plant in south-east ASla" within 14 uonths.

Hoechst Chemical Industries Ltd., expect 0 com:ence productlon by the
end of l969of'polyvinyl acétate 1nvolv1ng a capltal investment of 20 million
baht. The plant, at Thon'Burl, will have an initial production capacity of

1,200 tonnes p.a. and mmy increase to Q,AOO'tonnes p.a. later.
Union Carbide (Thailand) Ltd., has a similar project.

Teijin Ltd., of Japan is setting up a 10 tonne per day polyester fibre
plant while Toyo Rayon is planning to construct a polymerization plant to

produce nylon chips from caprolactarn,

The fabrication of plastics articles from imported internediates is
obviously well established and the USOM. Heport estimated that there were
300-400 plastics fabricators of which 35 were of significant size.

The USOM Report estimated that 90 per cent of the consumption of plastics
products was supplied from local manufacture. The Report also stated that
six types of end products accounted for 81 per cent of the plastics materials

used domestically. In order of inportance, they were: £iln and bags for
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packaging; products fabricated from flexible film and sheet; noulded toys,
novelties, containers and trays; rope, cord, and tape; pipe and hose;

insulated wire and cabls.
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