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Chapter I
INTRODUCTION

The United Nations Industrial Development Organizaticn (UNIDO) is
currentlwv co-operating with the Government of Thailand on the field of
industrial restructuring. As part of that programme, UNIDO was requested
through the Naticanal Economic and Social Development Board (NESDB) and
the Industrial Restructuring Committee (RESCOM; for which it is the
Secretariat, to provide scme observations on the restructuring of the

chemical industries in Thailand.

The present document has been prepared bv Dr. Marios Tsezosl/, UNIDO
adviser, in consultation with staff of the Regional and Country Studies
Branch of the Division for Industrial Studies. It follows a four-day
mission to Bangkok in Mav 1983, and is based on discussions held at that
time with several government oificials, representatives of the industry
and banking svstems (see Appendix I). The adviser was able to draw on
some background material available in Fnglish (see Appendir II), but not
on documents written in Thai. The present report should only be regarded
as a tentative analysis of the present situation in Thailand, given the

limited rime and data available on the subject.

During the initia! discussicns of the adviser at the NESDB with

sovernment officials, it was requested that the adviser place the emphasis
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subject that will follow 1in near futurce, rather than
on the resourzes endowment. This report was prepared with this request in

aind.

he mission wishes to express iis appreciation ZIor the efficient support
provided ov the NESDB and other representatives of the Government, the

canrinz svsren and industrv. A list of the persons contacted is attached to

Assistint Proresscor or Chemical Engineering, McMaster University, Canada.




A series of interim reports with observations, among others, on the
industrial restructuring in Thailand, on the plastics indust:ry in Thai-
land, and on the ccuntry's export pelicv instruments and institutions
have already been prepared by UNIDO and provide a descriptioa of the
prasent general situation of the industry in Thailand and of the relation
tc the present global economic environment. As a result, the present re-
port ~ill not deal with this aspect. It should be noted, however, that
Thailand must meet the objectives of the desired industrial restructuring
when the external conditions are not as favourable. Many other develop-
ing countries face the same situation; Thailand will nave to compete with
them for factors that are important for the desired restructuring, as <or
example, new export markets, foreign investment and technological assistance,
competitive wages, and productive domestic labour force available for

emplovment bv the foreign investors.

The last five-vear plan (1982-1986) adopted by the Thai Government
makes reference to several issues that relate to the development of the
chemical industry in Thailand., The plan aims at promoting exports and
stresses the adjustment of economic stiucture rather than improvements in
the efficiency of natural resources utilization and the utilization and
development c¢f science and technology. The relation of these issues to the

chemical industry restructuring is taken into consideration in the report.

Chapter II

CONCEPTUAL ASPECTS OF INDUSTRIAL RESTRUCTURING

Two schools of thouzht exist, at present, in Thalland regaraing the
way in which industrial activity should evolve. The differences between
the two scnools are significant and each one dictates a dirfferent pathwav
for industrial restructuring in the chemical industry sector. The first
emphasized world market integration, while the second stressas the creation

of a diversified, domestically oriented structure. The opticn of a con-




bined world market integration with a nucleus orf industries producing

or the domesti: market is also available and should be considered.
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ive-vear plan emphasized the promotion ¢f e.ports. In
che chemical -nduszrv sector, exXport promotion signifies, most often,

an Integration into a very competitive world market where the use or

oving technology and hizh product quality are primary
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characteriscics. ased on import substitution policies, the dasic
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chemicals sector in Thaiiand has shown arowth the recenc vears. The
domestic market in Thailand, although large, is limited bv a recduced
purchasing pcwer and a limited consumer education. As a result, produc-
tivity and quality control have not been verv well attended to thus Zar.
Any effort for integrating into international markets would require a
departure Irom these practices and a significant change of attitude in
the chemical industry sector. The economv of scale also becomes a very
significant facctor since product cost has to be low and quality has £o be
good for the Thai chemical industry to enter the world market. This is

particularlv true for the petrochemicals-plastics subsectors. It isg felt
that before any major industrializetion investment programmes are p annei
or implemenced, the issue of the intended market size be resolved Zirst.
furthermore, the industcrial structure that is desired to be developed
should be flexihle encugh so that the sector will be able to respond
dvnamicallw to the rapidly changing technology, thus reducing cost, and
also te respond to changing opportunities to sell abroad. The magnitude

of the fZiInancial and technical requirements (including foreign capital)

necessary -or the desired restructuring of the chemical industry sector
should nct 52 underestimated. Chemical plants incorporating coutemporars

tecnnology are costly and require ¢ quite elaborate and efficient infra-
structure on which thev are built and operate. A petrochemical complex

for evwample, needs an elaborate transportation-communications-energy net-

wWors, a secure and continuous supplv of raw materials, and an appropriate
institucional framework in order to furction effectively. Difficultiesg 1in
avhillzinz notn tne required nationa’ ind international sources of finance
are oz ntiselv o in view of tne need for restructuring in other sectors

LY tne eolTOTU it Uhe same Cime.,
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Chapter III

POSSLBLE PATHWAY TQ RESTRUCTURING

Genevral model

On the assumption that properlv trained manpower 1s available, cthree
basic components are recuired for the development of chemical incustries.
These are the necessary resources, efficient technology that produces at
low cost, and capital for the establishment and operation of the industrial

plants.

Thailend faces serious limitations in the last two components. Con-
sequently, industrial development efforts should at least, take advantage
of the existing resources. It is the concept of "resource--based industris-
lization'" that should be adopted for the restructuring of the chemical in-

dustry sector in Thailand. The proposed industrial development can be per-

ceived as materializaing around specifiic growth pcles and along the links
that connect these growth poles. A growth pole can be a national resource
Or a secior that can support significant chemical industries (subsequentlw
called primaryv industries), as fcr example, natural ges., Once the growth
noles have been identified, then secondarv industries that feed intermediate
products to or from the primarv industries should develop, forming an inte-

Zgrated industrial network.

Growth poles

The mission during the short visit in hailand identified th.ee zaior

i

poles. These are: the available natural gas, the agricultural sector, and

G

t~e mineral resources of the countrv.

Natgralj£§

Netural zas was discovered In the mid-1270s in the Gult of Thai and.

Coryent estimates ‘ndicate reserves of approximately 15 triliion cunic
Deel A 025 vm nipeline was constructed in 1%21, rtransrierring the natura:

cas to odand. The throuvhput capaclty of the pipeline 1s sald to be 200-7050
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=ilZion cubic feet per Zav. A gas separation plant 15 under construction
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COnNCern nas been expressed over the prasent abilitv oI the tipeline
svstem to supplv the required volume o0f natural zas. It 15 essential reor

the natural zzs based industries to secure a cost structure and & steady
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or thelr operations. Almcst one million touns per
vear of ethvlene capacity wilil be coming on stream Zrom the Middle East
petrochemical conplexes alone, where plentiZul supplies of inexpensive
natural gas nave been secured. TFurthermore, cn a somewhat theoretical
tasis, the petrochemical industrv is on a trend whera the value added on a
ser cent of unit value will be in the range of 30 to 40 per cent, with the

exception of the specialitv polvymers. Raw material costs and the _mplemen~

1

taticn of the appropriate tecanclogy have sSecome very important factors for
the erfficient production of cost competitive products Zor the world market.
Any problems relating to natural gas cost, supply tv the pipeline, and suc-
sequent separation must be resclved nefore the petrochemical ceomplex will
ce able zo anead efficientlv. The Government must have a solid set of

1
i

arzuments in favour of the Zastern Seaboard industrial opportunities in

order to convince prospective Ioreign investors to bring Zoreign capital in-
to Thailand for the proposed complex.
the apprcopriate droduccoion technoleogr is In the hands of

ansnational covporaticns (TNCs). The Government must

T2ll0 with the technclogy proprietors (TNC in order to
ne Covernment should ascertain thet the technology which will be implemented

w1l De the most appropriate. up to dat. and also that cnhannels for a con-

“insous active technology transier be estatblished so that, Tor exwamnie,

LLaTT 2iYs Jrom the starcir  dav of the orolect, the peotential Tor -ech--
. sdacing will be avallinle and feasibie. Tralinineg of Thail zncineers
272 teInnizians on the new teonnolsgles wil 1150 De essentiar ror Tnailand




world market companies should bLe acquired via the same know-now transier
channels, which must be established as part of the INCs licencing pre-
cecdures in Thailand. The establishment of th2 new natural gas based
Industries must act, in the long run, as the catalvst for the qualitative

and quantitative upgradiag of the technical human potential of Thailand.

ALl the above conc=arns are verv essential I7 the decision will be
taken to establish an export-criented petrochemical complex. This

h
ecision to establisn «n expcrt-oriented (and consequently, competitive)

[a%

petrochemical industry is also a good wav for Thailand to proceed towards

the desired industrialization, as it will be forced to follow the rest of

the world in the intermational markets. In order to do so, Thailand

would have to develop and raintain reasonablyv up-to-date industrial com-

plexes. Alternatively, 1if the previous industrial practice of heavily

srotected and subsidized domestic market-oriented industries will be

followed, the above concerns will no. be as crucial for the survival of |
the industry, while at the same time, the objectives of the qualitative

and quantitative change of the technical potential of the country will

not materialize to the same extent as well.

In order to identify a first set of specific secondarv chemical
industries that are associated (backward and forward linkages) with the
propesed petrochemical complex, it is proposed that a detailed analysis
of the conceptual flow-cheets of the processes irplemented by the primary
industrial pslants of the petrochemical project be analvzed by technical
experts. An examination of the foreign trade statistics of Thailand can

orovide a guick indication of the additional demand that presentlv exists

Finallv,

in the zountrv for specific chemcial products. the possipilitw
cf experting products of the secondarv industries should also be examined
but sepavatelr for each one of the industries. Similarlv, flow-sheet
analwvsis oI the most significant secondarv industries (that are linred

to the srimarv ones) mav also suggest another set of secondary industries
that -an ne established, leading to 4n integrated industrial network,

‘ormed around the growth pole of natural zas. [t should be noted that the

desire for the cevelopment of national basic-chemicals industries was also
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representatives of the Chemical Industries Club during the

missivn's visit to 2anurow.
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Agriculture-related industries

Agricultyure nas been cne of the most significant sectors of :the
Thai econcmy. During 1981-82 cropping year, the staple crops covered
about 38 per cent of the countrv's total Zarmlands. About 53 per
cent of the land 1s taken bv rice, while another 3 per cent s taxen
bv maize, 3 per cent by rubber, and 6 per cent bv tapioca plentations.
Qf these crops, taploca is facing quota in exports imposed by the
Earopean Economic Communitv. In rice cultivation, Thailand has achieved
verv low vields of rice compared to other countries. In 197G, fcr ex-
ample, the Philippines showed a 10 per cent nigher vield, China 100 per
cent nigher vield, and Japan almost 300 per cent vield. The main proolem
behind the low vield is the limited use of fertilizers and the absence of
improved rice strains. Rubber is cone of the country's cash crops. How-
ever, 95 per cent of the growers have verv smal’ lots, and almost 60 per

cent of those planted contain clder, low-vielding trees.

Agriculture can function as a growth pole for the chemical industries
sector through the demand for fertilizers and agrochemicals, as for example,
pesticides. Most of the fertilizers used in Thailand at present are im-
ported. The value of fertilizer impcrts has risen at an average rate of
22.5 per cent over the 1972-81 period, resulting in a drain on the countrv's
foreign exchange reserves. There is therefore a significant domestic
market that needs to he supplied. The export potential needs to be examined
carefullv for each tvpe of fertilizer separately. Small quantities of

ammonium nitrate and urea are presently produced by the Chemical Fertilizer

Companv. A urea plant, using natural gas, is under negotiation as part ot
the Lastern 3eaboard Development project. The comments raised in tle
natural zas section are pertiment for this urea plant as well. The ex-

plolzation ¢f the extensive potash deposits for the manufacture of ferti-
lizer ingredients can also contribute to the development of the cnemical

indistries sector. Thnese deposits will be discussed again in the minerals

The -rovection of the agricultural creops frem varasites and disczases

i5 Tain. o e=ifected through the use of improved strains and certain azro-

shemitals,  Trhese chemicals are nighly towic and sre used in relativels




small quantities. At present, ICI, HOECHST and DUPONT are involved in

r

the production o7 a few agrochemicals. £ thz decision is be made for
the expanded preduction of such agrochemicals in Thailand, it is
recommenced that the Government should secure aporopriate environmental
protection measures trom the producing companies because of the high
toxicity associated with these products. Furthermore, the use of some

pesticices, herbicides and fungicides has been bannsd in most developed
countries because of theilr high toxicitv and verv nign chemical stability
that resulits in their gradual accumulation in the environment. Taking
advantage of the experience of the developed cour «ries, the industrial
activities in this area of agrochemicals should be examined from the

environmental point of view as well.

The analysis of the flow-sheets of the planned primary fertilizer
industries should identify, as in the case of natural gzas, the subsequent
generations of secondary industries that may grow as forward-backward
linkages with the other growth poles. The usefulness of developing further
the agrochemicals subsector should be examined very carefullv in view of
the small volume of the required production for Thailand and the potential

adverse environmental effects.

Processing of natural latex i1s a2t present very limited in Thailand.
Almost 90 per cent of the natoral rubber is exported In raw form. Rubber
processing can become a significant z-otivity not cnlv for import substi?:
tution, but for export as well. The efforts for procassing most of the
natural latex produced should also be coupled with efrorts to increase
the wield of the present rubber plantations bv reovrzanizing production
and pianting vounger, higher vield trees. The development of a rubber

justrv will assist the development of additicnal asscciated chemical

The potential for the production of chemicals used bv the food pro-

cessing and preserving industries, such as !ruilt canning, mav also be

examined Tor their development potential. This can be advanced again bv

Clow-shteet analvsis of the respective industries.

o




Mineral resources

The Department ol Mineral Resources “as published detailed mineral
statistics of Thailand. It has been realized that among the mineral
resources available, the potash reserves, which are among the larzest
in the world, are verv significant. Plans for their development are
under active consideration at present, It is recommended chat as m:ch
as possible cof the potash produced be processed locallv in Thailand
rather than exported in raw form. It is also recommended that an
analysis of the conceptual flow-sheets of the processed that will be
implemented should be made so that the secondarv industries will be
identified. Furthermore, the mineral resources inventory of the country,
as for example, limestone, phosphate rock, iron, fluorite, should be
used in conjunction with the demands of specific hasic chemicals industries

in order tc plan the expansion of the chemical industries sector.

A preliminary listing of some basic and certain subsequent generation
chemicals, the production of which ma:» be feasible in Thailand, is presentzd
in the next section. They have been selected on the basis of their relativelvw
simple manufacturing technology, their substantial .-wvel of imports during
1982, and their potential association to the mineral resources of the
country. The import dara were taken from the preliminary 1982 commoditw
classification of imports of the Department of Business Zconomics. It is
realized that the imports statistics do not discern between imports Lor
local consumption or imports fcr re-export. The propesed group of specific
industries in onlv a preliminarv and indicative one and bv no means ex-
haustive. Berore anv Jdecisions will be taken, a more detailed analvsis
of the subjecc must be undertaken, especiallv in relatiorn to the exising

resource base by a subsequent mission,

Specific chemical industries with growth potential

A preliminary listing of specific chemical industries vith srowth
notential rollows., The value of imports of the specific chemical for
1427 15 given in miliion Zahts and the volume of imports in thousand

tons, unless otherwise specified. The issue of the market size these

plants shonld be prodincing for 1s not addressed at this preliminars stage.




Sulfuric acid

Hydrochbloric acid
Phosphoric acid
Carbon dioxide

Silicon dioxide

Ammonia (anhvdrous
and in sclution)

Sodium hvdroxid
(Laustic soda
solid or in
soiutiony

Potassium nvdroxide

foaustic potash)

Aluminum oxide—
nudror ides

Value: 8.2 willicn Bahts; Volume: 62 thousand tons.

Useful also for the production of subsequent generation
simple chemicals, as for example, calcium sulfate. It

is the most videlv used mineral acid in the world, with
aumerous uses throughout the industry., Can be produced
from manv mineral sulfur resourcas.

223
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Value: 14.3 million Bahts: Volume: 16 thousand tons.

Useful also for the production or subsegquent generation
cimple chemicals, as Zor exaample, nitrate salts.

Value: 10 million Babts;

A very useful and simple (norganic acid. It is used
extensively for the production of other simple inorganic
chemicals and by industry as a mineral acid.

Valve: 21.4 million Bahts; Volume: 1.7 thousand tons.
A family of inorganic acids based orn rhe phcsphate
radical. VUseful also for the production of subsequent
generation chamicals., Producad from phnsphate rock.

- /

Value: >.4 million Bahts; Volume: 0.8 thousand tons.

Very simple production techniquza., Useful also for
the production of simpel subsequent generation
chemicals.

Value: 34.1 millior Bahcs® Volume: 2.0 thousand tons.

Could be produced from available quartz sand deposits.

Value: 19.1 million Bahts; Volume: 2.5 thousand tons.

A very useful chemical witn many applications in sub-
sequent generation chemicals, as for example, ammonium
chloride and in che fertilizer industry.

Value: 106.4 million Bahts; Vulume: 13.% thousand tons.

One of the most significant basic inorganic chemilcals
with wmany applications. Consideration is being given,
at present, in Thailand for expanding the existing pro-
duction capacity. Starving chemical for the production
of caustic soda is sodium chloride that can either pe
mined or extracted from the sea water in Thailand.

Value: h.4 million Bants; Volume: 0.8 thousand tons.

Can be produced from the available extensive deposits
of notash.

Value: 59.% million Bahts; Volume: 11.9 thousana toens.




Aluminum oxide-
nvdroxides
(continued)

3
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n oxides

A

Ammonium cnlcride

Calcium chloride

Calcium nvpo-
chloride

Sodium sulfides

Various sulfates

Nitrites-nizrates

"hospnates

-

losely associlated chemicals. Aluminum oxide is
also known as alumina and is the basis for the

production oi aluminum metal. One production

scheme (Baver process) utilized bauxite or, possiblv,
nigh in aluminum clavs and sodium hvdroxide (caustic
soda).

Value: 31.7 miliion Bahts; Volume 1.7 thousand toms.

Produced Zrom iron ore thev find use in the metallur-
gical production of iron and steel, as well zs in the
chemical industries, in smaller quanities.

Value: 6C.2 million Bahts; Volume: 22.8 thousand tons.

Simple chemical produced from ammonia and hvdrochloric
acid.

Value: 5.4 million Bahts; Volume: 1.5 thousand tons.

Simple chemical which can be produced from lime and
hydrochlcric icid. !

Value: 17.8 millicn Bahts; Volume: 0.8 thousand toms.

One of a family of simple chemicals used primarily as
oxidants and for water disinfection., Chlorire is a
raw material for the production of hypcchlorides.

4

Value: 12.7 million Bahts; Volume: 1.4 thousand tons.

Simple chemicals.

Value: 27.7 million Bahts; Volume: 1.3 thousand tons.

Simple chemicals produced from sulfuric acid and a
base with the respective cation. For example, sodium
¢alfate can be produced from caustic soda and sulfuric
acid.

Value: 72.8 million Bahts.

Useful simple chemica:s, the production of wnich is
previousliy based on nitric acid. TUseful also as a
mineral nitrogen source in agriculture (e.g., ammonium
nitrate).

Value: 434.,9 million Rahts.

A

A family of simple chemicals with manv uses.
can be produced from the phosphoric acid zroup
mineral acids. Some ca be used as mineral sources
of phosphorus in fertilizers.

o
ey
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Value: 270 million Bants.
A zroup of polvmeric phosphates useful In deterzent
manufacturing. Thev are also based on the phosphate

radical.
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onates Value: 26.0 million Bahts.
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A group of simple chemiceals among which well-known
is soda ash. Some are available in mineral form,

as [Oor examp.e, limestonme or dolomite (respec:ively,
calcium and calcium-magnesium carbonate).

Tcluene Value: 160.1 million Bahts; Volume: 14.5 thousand tons.

Organic chemical solvent. One of a group of cvelic
organic compounds. Production technoclogy is more
complicated than for manv of the inorzanic compounds.
Many other orgaaic cyvelic avdrocarbons, such as xylene,
are also members of this extended familv of chemicals.
They are oilbased. The total volume of their imports
in 1987 reached 678 million Bahts.

Alcohols A large family of organic chemicals comprising botch
linear and cvclic members. The lower number ¢ the
series, as for example methyl or ethvl alcchol, can
also be produced by fermentation. Consideration should
be given in this direction in view of the large agri-
cultural production of Thailand and the favourable
climate that allows the production of crops such as
sugar cane, which can be the raw material for the bio-
chemical manufacturing of simple alcohols. The total
values of import for various alcohols reached 587 millicn
Bahts in 1982. The lower .embers of the series can
also function as basic chemicals for the svnthesis of
other organic molecules.

Acetone Value:; 37.8 million Bahts; Volume: 3.1 thousand tens.

The first member of a2 familv cf chemicals known as
«etones. They are useful in the svnthesis of nigher
chemicals. Acetone and other members of the ketone
family are also widelv used as industrial solvents.

Terphalic acid Value: 678 million Rahts; Yolume: 41.35 thousand tons.
High carbon, industrial organic acid. Useful for ester
oraduction.

Terohalic ester Value: 252 million Bahts; Volume: 16 thousand tons.

Ester of the terphalic acid,

A verv large number of other osrranic compounds could also Se considered,
»..noas amines, anides or heterocvelic compounds. However, the production
CronnuLoglss Tor many becoMe proyressivelv more compl T lated and is bevond

the Terms of reference of the present work to enter in detail in this area.




sue should be examined in a nmore
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It is reccmzended, however, that this
detailed studw on the restructuring of the chemical industrv in Thailand.
The integration of the speciiic industrial unics should be looked at as
an important comstraint in such a study. Furthermore, the resource base
of the ccuntrv should zlso te locked at very carefullv In association

with the Srcposed industries, The possibility of ilmporting certzin basic

rty

raw materials Zor The production oI the proposed chemilcals should also be
examined on the assuxption that a considerable zer cent cof the final
proauct value will be value added during crocessing in Thailand (sav, 215
per cent or mere). Finally, the market size should also be taken iZnto

consideration, verv carefully, along with the economv of scale which is

very important for some of those industries.

The subsectow of o0il refining should also be addressed carerullvy,
especially iI the organic chemicals subsector will be develoved further.
Substantial savings in foreign exchange can also be eifected bv importing

crude and then refining locally due to the value added on refined products.

The cheice of the specific industries Zor development should also take
incto consideration the terms for the availability of the appropriate tech-
nology and the environmental effects that each technology mav have. A
typical exampie of such differences among technologies 1is the case of
chlorine production. Tre older technology, using mercury cells, for pro-

duction has -een abandoned because of the adverse environmental srffec

it
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(orincipal cazuse of Minamata desease). Alternative effective and saf=

technology alv
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xists and is used in practice. The environment shouid
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cnal resource that must e used verv elfectivels

Juring the visit of the mission in Thailand, it was perceived that the
pharmaceutizzls and viotechnology are seen by some as subsectors that could
so functisn zs pozential growth poles for the chemical industre. Most of

the Lharmacw.tical opsrations in Thalland, at present, are not in the Zrusz

3 o~ Ao oy Yoy e e YAk o _-—Tnal = - oy 7 5 LA
TATLTRIIUYIN . area.  Manulacturing or pharmaceszicans orten equilres SCvianc
tect i rlor 3i o well oz oother supporting industries 1t is possinle fhar the
SNAYTEUesTLlal 53 sutsector may develop turther, Iollowlng the cstanlisiment
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technology is another new area that is experiancing rapid growth world-

wide, It is a nigh-technology area, with the 2xception of the conventional
Termentution operations that are not as elaborate in ‘their technologv. 3io-
technology has been targeted as & primary 3YOWCh area by a number of develoved

ccuntries such as Canada, France and Switzerland. It is an area that

™

requires a verv extensive know-now and an elaborate Support network in crde

to function efiicientlw. If biotechnology were to be considered as a zrowth

- e

arez Ior Thailand, chen it must be made cerrtain that Thailand will e in a
position to compete in a world market with the above countries. In addition
both the facts that the technologies involved are very recent and alsc very
dvnamic, resuits in verv rapid changes and improvements in cost efficiency
Of production, as well as a continous improvement »f the tvpe and range of
products. It is felt that unless a country, is in the position of pro-
ducing or improving the required technologv, through research and develop-
ment, it is better that biotechnology or to a certain extent other high

technology areas not be targeted as an immediate growth subsector.

Juring the consideration ror developing and restructuring the chemical
industries sector, special attention should be given to assess the possibilitv

of exporting selected products to ASEAN member countries.
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Terajitt Sathirojtamawong

Mana Sethatutra

Arporn Sripipat
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hong Somboonpakorn
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Assistent to the Secrernarv General,
NESDB

Jirector, Zconomic Projects DJivisicn,
NESDB

Chier, Industrial Planniag Sector,
NESDE

Managing Director, Industrial Manage~
ment Co.

Research and Planning Division,
Bank of Thailand

Vice-President, Business Promotion
Department, Bangkok Bank Ltd.

Director, Project Development Division,
Board of Investment
Senior Trade QOfficer, Service
Center
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President of Chemical Industry Club,
Association of Thai Industries

Secretary, ?lastics Industrv Club,
Association c¢f Thai Industries

rresident, Fcod Industrv Club,
Assoclaticn of Thai Industries

esident, Tood Industrv Club,
n Industries

Marketing Executive, Tnai Nam Plastics
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enera:

UNIDO Senicr Industrial

2 Development
Adviser, ¢ o UNDP

Manager, The Chemical Corporatic
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