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Chapter ::L 

I:;TRODCCTIO~ 

~1e ~ni:ed :;ations Industrial Development Organization (L~IDO) is 

current.:.:: co-operating with the Government of ~r.ailand on the field of 

inc~stria: rest:-ucturing. As ?art of that ?rograrr:me, ~~IDO was requested 

through the Xat~cnal Economic and Social Development 3oard (~ESDB) and 

the Industrial Restructuring Committee (RESCOM) for which it is the 

Secretariat, to ?rovide sc~e observations on the restru~turing of the 

che::i.ical industries in TI!ailand. 

:be ;:iresent document has been prepared ':Jy Dr. '.-1.arios TsezoslJ, L'"NIDO 

adviser, in consultation with staff of the Regional and Country Studies 

3ranch of the Division for Industrial Studies. It follows a four-day 

a:;.i3sion to .3angkok in ~y 1983, and is based on discussions held at that 

tiI:J.e 'Nith several government offj_cials, representatives of the indust:-y 

and bankiu.g systems (see Appendix I). The adviser was able to draw on 

some background material available in ~nglish (see AppendL; II), but not 

on documents written in rnai. The present repo:-t sho11ld only be regarded 

as a tentative analysis of the present si tuati0n i_n Thailand, given the 

limited time and data available on the subject. 

Durir.::; :'.-le initia 1 discussions of the adviser at the :;ESDB with 

;;overnrnent of:'iclals, it was requested that the adviser ~lace the emphasis 

cf ~is missicn on the preparation of guiJelin2s for a larger and more 

detailed st~c~ on the 3ubjec: that will follow in near ~ut~ce, rather than 

on :·:--.e reso·~r:es endowment. rnis report was ;irepaced w:t'.-1 t1tis request in 

::ii:cc. 

:he ~ission wishes to ex;:iress ;~s a~preciation :or the efficient support 

;:•L::'.-:.:2ci ::;·· ::-:e ::ESDB and other representatives cf the Government, the 

A list cf the persons contacted is attac~e~ to 



- 2 -

A series of intecim reports 10ith observations, among others, on the 

industrial restructurir.g in Thailand, on the plastics indust::-y in Thai-

land, and on the ccuntry's export policy instruments and institutions 

have already ":Jeen pre>pared by L'~IDO and provide a descriptio,1 of the 

present general situation of the industry in ~1ailand and of the relation 

to the present global economic environment. A.s a result, the present re­

port ~ill not deal with this aspect. It should be noted, however, that 

7hailand :mist meet the objectives of the desired industrial restructuring 

when the e.xternal c:mditions are not as favourable. ~any other develop-

ing ~ountries face the same situation; Thailand will have to compete with 

them for factors that are important for the desired restructuring, as fo!: 

example, new export markets, foreign investment and technological assistan~e, 

competitive wages, and productive domestic labour force available :or 

emplovment bv the foreign investors. 

The last five-year plan (1982-1986) adopted by the Thai Governml'Ont 

makes reference to several issues that relate to the developwent of the 

chemical industry in Thailand. The plan aims at promoting exports and 

stresses the adjustoent of economic sti-UCture rather ttan improvements in 

the efficiency of natural resources utilization and the utilization and 

development cf science and technology. The relation of these issues to the 

chemical industry restructuring is taken into consideration in the report. 

Chapter II 

CO'.'i'CE?TUAL ASPECTS OF I.'.'-iDCSTRIAL RESTRCG1:..'RI~TG 

IN THE CH:C~ICAL I.'.'iDCSTRY 

Two schools of thou;:;ht exist, at presenc, in 7:niland regaraing the 

way in '"'hich indu;trial activity sr.ould evolve. Tne .jiffer~nces between 

the t;,o sciloo:s dre signific;rnt an::i eac\-1 one dictates a diff·~rent pat':iwa:: 

for industria: restructurin;; i:-i the chemica: induslr".' sector. The first 

euiph;is1zed wc>r~d market integration, while t'.te seco!ld stressl';S the creation 

of d diversified, domest:icall:; oriented str•Jc:·.ne. Tne o::ition of a con.-
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·J ined world :narket integration with a nuclecis of industries prod1~cing 

'.'er the do~esti: market is also available and should be considerea. 

-::"::e last ~ive-year ?lan emphasized the ?:-m:1otion of e_.?orts. In 

the chen:ica: :_ndus:rY sector, export promotion signifies, :nost 1Jften, 

an integraticm into a very competitive world mar~et where the ust! or 

a contin'...!oc.sly Lmproviag tesb.nology and :--1=..~h pr.JJuc: qua:_:.ty are ?ri::J.ary 

characteristics. 3ased on import substitution policies, the basic 

chemicals sector in Thai~and has shown 5rowth in the recent years. :-he 

doUJestic market in Thailand, although large, is limited by a reduced 

purchasing ?Ower and a lim::.ted consumer education. As a result, produc­

tivity and qualitv control have not been very well z~ttended to thus :ar. 

A.r,y effort :or integrating into international markets would requirE a 

departure from these practices and a significant chang2 of attitude in 

the chemical industry sector. The €conomy of scale also becomes a ver_; 

significant factor since product cost has to be low and quality has t~ be 

good for the Thai c~emical industr_1 to enter the world market. 

particularly trJe :'or thP. petrochemicals-plastics subsectors. 

This is 

:::r is '.'elt 

that before any major indust::-ializ2.tion investment ?rogrammes are p annei 

or implemencea, the issue of the intended market size be resolved first. 

?urthennore, the induscrial structure that is desirP.d to be developed 

should be f.'..exible enough iO that the sector will be able to respond 

dynamically to the rapidly changing technolo0y, tr.us reducing cost, a::-,d 

also te respond to changing opportunities to sel: abroad. The magnitude 

of the financial and technical requirements (including foreign capital) 

'.1ecessan· ::ir the desired restructuri'.1·?, of the c~.emical incustry sectJr 

sho·Jld :-ict :JC: t1nde~estim.ated. Chemical pl.J.nts incor?orati~:g coutenpcr~~:: 

~echnology are costly and require ~ quite e:aborate and efficient infra-

structure ~:r. which thev 1re b11ilt and operate. A ?etrochemical complex, 

~:Jr e:{ac.v.'..e, '.1et:'.ds an elaborate tranc;oortation-commun;_cati,Jns-energ:: •et­

·,,·sc .. ;,. 'oc:..:·.:::e and continuous .3uppl:1 o[ r:1w :naterials, and an ap;:iropriate 

instit·i:i~na: ~ram2wor~ in order to f~rctiun c:ffectivel~. 
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Chapter III 

?oss.: . .SLE ?ATh1'AY IO RESTRJ.:C:l:RI:\G 

G-:!neca:C :nodel 

On the assuI;Jocion that properly trained man;iower is avai::.able, :hree 

basic components are required ::'or the developraent of chemical industries. 

These are the necessa.L? resources, efficient technology t::iat ;noduces at 

low cost, and capital for the establishment and operation of t'.1e inc'.istrial 

plants. 

Thail2nd fc>ces serious limitations in the :..ast two componer,ts. Con-

sequently, induEtrial development efforts should at least, take advantage 

of the existing resources. lt is the concept of "resource--based indust"da-

lization" that should be adopted for the restructuring :::>f the chemic.al in­

dustrv sector in Thailand. The proµosed industrial development can ':Je ;:ier­

ceived as :raterializaing around specific growth pcles and along the li.nks 

that connect these growth poles. A growth pole can be a national resource 

or a seci::or that car. suppurt significant chemical industries (subsequently 

called primary industries), as fer example, natural g2s. Once the growth 

:Joles have been identified, then secondary industries that feed intermediate 

products to or from the primary industries sho<..ld develop, for:ning ~n i:i.te­

srated industrial network. 

Growth po]es 

;iole:o. These -'Jre: the available natural ~as, t~1e a:;ricultural sector, ar.ci 

t~e mineral resources of the cJuntrv. 

~~c't 1 ~r,1~ ~a.:::. was discovered in the mid-19/i'Js i:l th~ (;,_:Jr ',Jf "rhai·anC. 

,~~ .,. r r ~:: t t~ st : :na t ~~ s ~ n di ca t e res'--~ rv '-.:. s 1J f a. p? r o :< i ma. t t::~ 1 ~; 1- ~ t r i l l ion c :.1 ~ :. ,=:. 



An :?G and a :ertilizer comrlex are a:so sch~du:ed 

:o ira~ Jn the natural gas su~nlv. 

systen to S~?ply the required volume of natural gas. ~s essential tar 

:he :utural ·;;2s "::lased industries to secure a cost st1Jcture and a steady 

su?ply of natural gas for their operations. Almcst one million taus ?er 

year of eth~lene ca?acity w-i:::.. be coming on stream :roTu the :1idd.:..e East 

?etroc'."iemical conplexes alone, where plenti:ul supplies of inexpensive 

natural gas have b~en secured. ?urthennore, on a somewhat theoretical 

':::asis, the ?etrochemical industry is on a trenci wher2 t'.-le va.:..:.ie added on a 

per cent of unit value will be in the range of 30 ~o 40 p~r cent, with the 

exception .Jf the specialitv ~)(ll;·mers. Raw .nateria~ costs and the ~mplemen-

tation of :he appropriate technology have :iecome very important factocs fo:-

the efficient production of cost competitive products :or the world :iar~et. 

An·: problems relating to nat·.iral gas cost, supply C-y the pipeline, and su::;-

sequent separation lllliSt be resolved ~efore the petrochemical complex will 

~e able ~o ahead efficiently. -:1-te Gov2rn:ne:-it must have a solid set of 

arg:J:nents in ~avcur of the :=:astern Seaboard i.:-idustrial opportunities iri. 

Jrder to convince prospecti~e :oreign investors to jri:-i~ ~oreign capital in-

to ~.aila;;ci ~=-r the proposed complex. 

?~rther=ore, the appropriate ?roducti~~ technolo~~ is in the ~ancs --

:::.e ::::-ar.sna:::_cna.:. co1pnrations (-::;Cs). 

:~a::-s ~ro~ the star::i~ 
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'.wr:..d :r.arket companies should i:.,e acquired -via the same :Znow-ho..; trans:~r 

channe:..s, which Jll.lSt be estab:..ished as ?art o: :ne ~~Cs licencing prc­

ceciu::::-es in :":-iai::.and. 7he establishment of th2 new natural ?:as based 

inciust-::ies :nust act, in the long :run, as the cata:';st for the aualitative 

and quantitative upgradiag of the technical '.-iur:ian ?Otential of Thailand. 

~.;_J_:._ :he above c:onc8rr1s are very essential :.: r:-le decision will Je 

taKen to estaclish an export-crie~ted ?etrochemical complex. Lnis 

decision to establish cin e.~pcrt-oriented (and co~sequently, competitive) 

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

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

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

would have to develoo and ~~intain reasonably up-to-date industrial corn­

pl~xes. Alternatively, if the previous industrial prac ti.ce of heavily 

;irotected and subsidized domestic market-oriented industries will be 

followed, the ab0ve concerns will no. be as crucial for the survival of 

the industry, •;hile at the same time, the objectives of the qualitative 

anc 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 secondary chemical 

industries that are associated (backward and forward linkages) -with the 

proposed ?etrochemical complex, it is proposed that a detailed analysis 

of t'1<:. concept:.;al flo-w-sheets of the processes iirplemented by the primary 

industrial ?lants of the petrochemical project be analv~ed by technical 

experts. An examination of the foreign trade sr.atistics of Thailand can 

provide a ::;uick indication of the additional demand that ?resentlv exists 

ir: t:1e c-=i:.:::tc· for specific chemcial products. ?inall:1, ::::1e possibL.ity 

cf experting products of the secondary industries should also be examined 

but sepa~atel~ for each one of the industries. Similarly, flow-sheet 

anal~sis o~ the most significant secondary ind~stries (that are lin~ed 

to the orimar:-· ones) may also suggest another set of secondarv industries 

::-.c;.t :ac, hf' established, leadi.n;; to ·rn inte;;rated industrial network, 

~es~re ~er :he r'.euelopment of nationa: basic-~hemicals industries was ~lso 

c-:;-:pr'C'sser:'. '.)": re:-iresentatives ,::,, the Chemical Ind1i:c'tries CluiJ durin;; the 



Agriculture-related industries 

Agricu:ture has been one of the most significant sector3 of :he 

::iai economy. During 1981-82. cropping year, the staple crop:; covered 

aoout ::38 ?er cent o.: the country's total farmlands. About SJ per 

cent of the land is taken by rice, while another 3 per cent ~s taKen 

'oy ::::aize, 3 ;ier cent by rubber, and 6 per cent bv tapioca plc:.ntations. 

Of these crops, tapioca is facing quota in export3 imposed b) the 

E:wropean Economic Cor:mruni:-y. In rice cultivation, -::hailand r-,as ac!-lieved 

ver-: low yields of rice compared to other countries. In 19 79, fer ex­

ample, the ?hilippines showed a 10 per cent higher yield, China 100 ;:ier 

'~ent higher yield, and Japan almost JOO per cent yield. The main proiJlem 

behind the low yield is the limited use of fertilizers and the absence of 

improved rice strajns. Rubber is one of the country's cash crops. How­

ever, 95 ;:ier cent of the growers have ver:y smal: lots, and almost 60 ;:ier 

cent of those planted cuntain older, low-yiel~ing trees. 

Agriculture can function as a growth pole for the chemical industries 

sector through the demand fo~- fertilizers and agrochemicals, as for exawple, 

pesticides. ::fost of the fertilizers used in Thai:and at present are im­

ported. The value of fertilizer imp0rts has risen at an average rate of 

22.5 per cent o•rer the 1972-81 period, resulting in a drain on the country's 

foreign exchange reserves, There is therefore a significant domestic 

market that needs tu he supplied. :he export potential needs to oe examined 

carefully for each type of fertilizer separately. Small quantities of 

aimDonium :-tit~ate and urea are presently produced by the Chemical Fertilizer 

rompanv. A urea plant, usin~ natural gas, is under negotiation as part o! 

c:-"ite ::aster:-i 3eaboard Development project. "'.:'ne comoents raisec in t'_e 

nat-ral gas sectio~ are pertinent for this urea plant as well. .1.. r: e e:·:-

p:oi.:ation ~::f the extensive potash deposits for ch2 m.a.nufacture of ~erti-

lizer in~redients can also contribute to the development of the chemical 

i:1d-~stries '>ector. -:-nese deposits will be discussed again in the :r:ir:erals 
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small quantities. At present, ICI, HOECHST and '.:JCPONT are involved in 

t!-le production o:' a few agrochemicaJ.s. E th2 decision is be I!lade for 

t:he expanded ;:irod1.i.c tior. of such agrochemicals in ~'hailanci, it is 

recomiilt:mded that the Government should secure apvropriate e11vironn:..:.:1tal 

protection measures from the producing companies because of the r1igh 

toxicit': associated with these products. ?urthermore, the use of some 

pesticices, herbicides and fungicides has been bann2d in most ~eveloped 

countries becausP of their high toxicity and ver;.· hign chemical stabil:'..ty 

that results :i.n their gradual accumulation in the environment. Iaki:"1g 

advantage of the ext.•erience of the developed cou• ·:ries, the industrial 

activities in this area of agroche@icals should be ~~amined from the 

environmental point of v:i.eu as well. 

The analysis of the flow-sheets of the planned primary fertilizer 

industries should identify, as in the case of ~atural ~as, the subseqLent 

generations of secondary industries that may grow as forward-backward 

linkages with the other growth poles. The usefulness of developing ~urther 

the ag:::ochemicals subsector should be examined very carefully in view of 

the small volume of the required production for Thailand and the potential 

adverse environmental effects. 

Processing of natural latex is 2.t present very limited in Thailand. 

Almost 90 per cent of the nat,· ral rubber is exported ln raw form. !Zubber 

processing can become a significant 2ctivit~ not only for import subst~ 

lution, but for export as well. The ef:"orts for pr0c2ssi,1g most of the 

natural latex produced should also be coupled with ef~orts to increase 

tr.e ·:iel_d of the present r.Jbber plant:.tions b:: reor~anizing produc ti,:m 

and ;:i~;intin·g ::ounger, higher ::idd trees. :he development of a r:Jb':ier 

industry will assist the development of additional ;issociated chemical 

ind us tries. 

~ne potential for the prod•Jction of c~iemicals iJsed by the food pro­

cessing and ?reserving industries, such as in1it canning, ~av also be 

exJmined ~or their development ?Otential. ~~is can be advanced ~~ain cv 

:1_ n .. :-Jr:~t<~ :1nal·.rsis of thti respecti\re indtL:Jtries. 
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:'1ineral resources 

The Department o.E :'1ineral Resources :-,as published detailed :nineral 

statistics of rnailand. It has been realized that among the mineral 

resources available, the potash reserves, which are among t:12 largest 

in the world, are very significant. Plans for their development are 

under active consideration at present. ~t is recommended that as ~;ch 

as possib:_e of the potash produced be processed l.ocallY in ~11.ailand 

rather than exported in raw for:n. 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 secondary industries will be 

identified. ?urthennore, 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 ~asic chemicals industries 

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

A preliminary listing of some basic and certain subsequent generation 

chemicals, the production of whi~h ma:· be feasible in Thailand, is present2d 

in ttie next section. They have oeen selected on the basis of tneir relativelv 

simple manufacturing technology, their substantial _ ~vel o.E imports during 

1982, and their potential association to the mineral resources of the 

c.ountry. The import dat:a were taken from the preliminary 1982 cornmodit~J 

classification of i~~orts of the Department of Business ~conomics. It is 

realized that the imports st~tist~cs do not discern between import3 ~or 

local consumption or imports for re-export. The ;:iro?osed group of specific 

industries in only a preliminarv and indicative one anJ bv no means ex­

haustive. Before anv ~ecisions will be taken, a more detailed analvsis 

of the subjec~ '.:!l!St be :_indertaken, especia~l:1 ir: relatior. to the ezisim; 

resource base oY a subsequent mission. 

3pecif ic chemical industries with~.rowth potential 

:\ preliwinar~: 1_isting of sp1-~cific chemical industries ~·ith ;~row·t~i 

~rJ~·~ntia1 ~~ol~nws. :'.'he value of imports 0f tre 1;;::eci~i,: cherr.iclL :'ur 

: 1~ ::._ is siven in mi 11-iorl 3ah ts d.nd t~1e volume of imports in t~tuu::;;inC 

'- u r.;:; , u n l es s o th. e rw i ,; e spec i f i 2 d . The i ,; s 11 e of th "' man· . .::: t s i z (' :~ :, e c; e 

~·lanls sho1lld .He prrJd11cin~ for i.~ 1VJl ;1ddre~.;sed al t\1i:; ;-irelir~in.p··: ,;t,1~'.e. 



Sul::;.1ric acid 

:;itric acid 

Hydrochloric acid 

Phosphoric acid 

Carbon dioxide 

Silicon dioxide 

Ammonia (anhydrous 
and in sclution) 

Sodium hvjroxide 
lc...dustic soda 
so=...id or in 
soi'J t ion; 

- : r. -

V~lue: 8.2 millicn Ba~ts; Volume: 62 chousand :ans. 

:seful also for the production of SLbs2quent generation 
simple chemi.ca'..s, as fc;r example, calciurn sulfate. Tt 
is the most ~idely used mineral acid in the world, with 
:1umerous uses throughout the industr:r. Can be ~roduced 
:'rom many miner.::il sulfur resource:::. 

Value: 1 ' ~ _...+. _) million Bahts: Volume: l.6 thousand to,..,s. 

Cseful also for the production or subsequent generation 
~imple chemicals, as ~or exaillple, nit~ate salts. 

Value: 10 million Bahts; 

A very usetul ;-,nd simple Lnorganic acid. It is '..'.~ed 

extensively fer the ~roduction of other simple inorganic 
chemicals and by industry as a mineral acid. 

Vall'e: 21.4 million Bah ts; Volume: 1. 7 lhousand tons. 

A family of inorganic adds bas.:d or, the phcsphate 
radical. Gseful also for the production of subsequent 
generation chamical~. P~oduced fr0m ph0sphate rock. 

Value: .;_,4 mil.lion Bahts; 'f.Jlume: 0.8 c:housand tons. 

Very simple prodi..;ction tec!rniqu2. 1Jseful also for 
the production of sirnpel subsequent generation 
chemicals. 

'Jalue: 34.1 m:il:'..ior. Bahcs: Volume: 2J'· thousand tons. 

Could be produced from available qua~tz 3and deposits. 

Value: 19.1 million Bants; Volume: 2 . .5 thou.sand tons. 

A very useful chemical witn many applic::itions in sub­
sequent generatiun chemicals, as for e;{ample, ammonium 
chloride and in che fertilize~ industry. 

Value: 106.~ million Bahts; Vulume: 18.6 thousa~d tens. 

One of th2 ~ust signi~icant jasic inorganic chemicals 
with many appliu.t:!.ons. Consideration is being given, 
Rt pres<'nt, in Thailand for ~xpandin'<; the 2xistinc; pro­
duction capacity. Starring chemical tor the production 
of caustic soda is sodium chloride that can either be 
mined or extracted from the c;ea water in 7hailand. 

?r;t.:;:;;·~ium i»:dro:ddP Value: fi.:'; mill.i<m Bahts; ':nlume: 0.8 thousa':ld t.cms. 

:-\] <;IT'.ln\jffi o:~id(:­

'., ·:ri ro: :i.de" 

Can ~e µroJuc~d from the 3Vai.~b1e extensive deposits 
'J f ;rntash. 

Va'ue: 69.'.1 mill.inn Bahts; ':u:um,_,; lJ.':J thousana t'~ns. 



Aluminum oxide­
hydroxides 
C::onti:-iued) 

::::ran oxides 

. -'unmonium chloride 

Calcium chloride 

Calcium hypo­
chloride 

Sodium sulfides 

Various sulfates 

Xitrites-~itrates 
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Closely associated chemicals. Aluminum oxide is 
also ~nown as alumina and is the basis for the 
production of aluminum metal. One ~roduction 
scheme (Bayer process) utilized bauxite or, ?ossibiy, 
:-iigh in aluminum clays and sodium hydroxice (caustic 
soda). 

\'alue: 31. 7 miL .. ion Bah ts; Volume l. 7 t:-iousand tons. 

Produced from iron ore they find use in the metallur­
gical production of iron and steel, as well a~ in the 
chemical industries, in smaller quanities. 

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

Simple chemical produced from ammonia and hydrochloric 
acid. 

Value: 5.4 million Bahts; ~olume: 1.5 thousand tons. 

Simple chemical which can he produced from lime and 
hydrochlcric 1cid. 

Value: 17.8 ~i;lion Bahts; Volume: 0.8 thousand to~s. 

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

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 
s~lfate can ~e ?roduced from caustic soda and sulfuric 
acid. 

Value: 72.8 million Bahts. 

Cseful simple chemicaLs, the production of wnich is 
previously ~ased on nitric acid. Cseful dlso as a 
mineral nitrogen source i:-i agric:..ilture (t::.g. ammonium 
nitrate). 

~alue: 414.9 million Bahts. 

A family ot simple chemicals with man'; uses. ,ne': 
can be produced from the phosphoric acid group c~ 

mineral acids. Some ca be used as mineral 3our:~s 
of phosphor1s i~ fertilizers. 

','a 1 ue: ~ 7rj :ni lJ ion 5dr1 u;. 

:, roup uf pol'1meric phoc;phcites 1Jsef1]] 
:nanufact1Jring. i"t1e'/ ;ire al:~o ba::;ed rm 

rddic:Jl. 



Carbonates 

:olue~~e 

Alcohols 

Acetone 
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Value: 26.0 million Bahts. 

A group of simple chemicals among which well-known 
is soda ash. Some are available in mineral form, 
as for exarn?le, limestone or dolomite (respectively, 
calcium and calcium-magnesium carbonate). 

Value: 160.l :nillion Bahts; Volume: 14.6 thousand cons. 

Organic chemical solvent. One of a group of cyclic 
organic compounds. ?~oduction technology is more 
complicated than for manv c: the inoq:anic compounds. 
~anv other orga~ic cyclic hydrocarbons, such as xylene, 
are also :nembers o:f this extended family of chemicals. 
They are oilbased. The total volume o: their imports 
in 1982 re&ched 678 million Bahts. 

A large family of organic chemicals comprising both 
linear and cvclic members. The lower number c the 
series, as for exaw?le methyl or ethyl alcohol, can 
also be produ::ed by fermentation. Cons:'..deration should 
be given in this direction in view of the large agri­
cultural production of Thailand and the favourable 
clima.te 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 million 
Bahts in 1982. The lower "embers of the series can 
also function as basic chemicals for the synthesis of 
other organic molecules. 

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

Th2 first member of a familv cf chemicals known as 
~etones. They are useful in the svnthesis of higher 
chemicals. Acetone and other members of the ketone 
family are al.so widely used as industrial solvents. 

Ter?hal.ic acid Value: 678 million Fahts; ~olume: 41.5 thousand tons. 

High carbon, industrial organic acid. Cseful for ester 
::>r']duction. 

Value: 252 milliun Bah ts; Vol'.1me: 16 thousand tons. 

Ester of the terphalic acid. 

~ ver~ .ar~e number of other or2anic compounds could also oe considered, 

L '~ , , :-, { _ _.' ,._ () 'r;i l ~ '.":) . . . l 
7°"(Jr ~1ari·: ::iecorne ;:rrot.~rc:;-;sive ? more and is oevond 
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It is reccr:r:::ended, ho~ever, that this issue should be examined in a ~ore 

.ieta.i=._cd ::;::..:C:~: on :=-:e r-estruct:_iring of t':1e -:::-ienic.3.l i:-i.Custry· :i.r~ -:".1a.i.2.anC:. 

~he integration of ::he specific industria: 'Jni::s should be looK.ed at as 

an i~portant constraint in such a studv. ?urthermore, the resource ':Jase 

of the cc'..ln:: r,,- shou::.d a2.so ':Je looked at vP.ry care::'ully in association 
. . . :.naus:ries. The possi'cl i:'..i::: of inporting cert2in ':Jasic 

examined on :~e assu=ption :hat a considerable per cent cf the fina::. 

proauc t va::.·..:.e ·,;ill be va2.ue added during processing i:-i Thai:'...::>nd (say, 25 

per cent or ~ore). ?in.:::.lly' the market size should also oe ::aken i:-ito 

consideration, very care::'ully, along with the economy of scale which is 

very i~portant for some of tho3e industries. 

The su'osecto-r or oil refining should also ·'.)e addressed 'Carefully, 

especially if the organic chemicals subsector will be develo:;ed further. 

Substantial savings in foreign exchange can also be etf ected by importing 

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

T~e choice of the specific industries :'or development should also take 

im:o consideration the terms for the availability of t:he Jpprupriate ::ech-

nology and the environoental effects that each technology may have. 

typical example of such Jiff erences among technologies is the case of 

chlorine production. :re older technolo~y, using mercury cells, for pro-

duction has ~een abandoned because of the adverse environmental effects 

(principa: caCJse of :iinamata desease). A:ternative effective and safe 

technologv already exists and is used in practice. -:-he environment should 

Jurin~ ::he visit cf ::he mission in 7hailand, it was ?erceived that the 

a!~: ~:nc:~c~ iS p :entia~ growth poles for the chemical industr:·. 

:=_~~e -~:-..c1I:-:'..2. ~·_:_:_ca: J?t.:~a:ions i:l -=:-hailand, .J.t ~resent, are n(Jt i::. :~·~e .:.r·i.? 
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technology is another new area that is experiencing rapid growth world-

:: is a high-technology area, with the exception of the conventional 

fermenc~tion operations that are not as elaborate in their technology. 3io­

tec'.1nology has been targeted as a ;:irimary gr01.•t:'.1 area by a number of developed 

countries such as Canada, France and Switzerland. ~~ is an area that 

requires a verv extensive know-now and an elaborate support network in order 

to function efficiently. If biotechnology ~ere to je considered as a growth 

area for 7hai:'._;md, then it rust ':le ::iade certai:-i that :=Hiland ;o1i:'._l :Ce in a 

position to compete in a world mariet with the above countries. In aC.dit:!on, 

both the face-:; that the technologies involved are very recent and al so very 

dynamic, resuits in very rapid changes and improvements in cost efficiRncy 

of production, as well as a cont:.nous impr·overnent 0£ the tvpe and range of 

products. It i.s felt that unless a country, is in the position of pro­

ducing or improving the required technology, through research and develop­

ment, it is better that biotechnology or to a certai.a extent other high 

technology areas not be targeted as an innnediate growth subsector. 

::>tiring th£ consideration ror developing and restDJct:uring the chemical 

industries sector, special attention should be given to assess the possi.bilitv 

of exporting selected ;noducts to A.SEA.."/ member countries. 
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~.u'?E;..urx I 

List of persons contacted in ~'1ail_anci 

~'.r. :3ta0JOrn ::avitanon 

:'.r. ~arong ~;i:ayaporn 

~r. Charkamon PhasukraLich 

Jr. :;-arongchai Akrasanee 

~r. ?isit Samahito 

Jr. Sathit Cthaisri 

Jr. Ponchai Tulyadhan 

~r. Rachane ?janasuthorn 

~r. Terajitt Sathirojtamawong 

~r. ~ana Sethatutra 

Jr. Arporn Sripipat 

~r Chatchai 3unyarat 

~r. ~~ngsarid ~ithayanonth 

Banchong Somboonpakorn 

AssistLnt to the Secret:arv General, 
:;-ESDB 

Jirector, ~conomic ?ro~ects Jivision, 
:i[SDB 

Chief, Industrial_ ?lanniDg Sector, 
~ESDB 

~naging Jirector, Industrial ~nage­
:nent Co. 

Research and ~lanning Division, 
Bank of Th3.iland 

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

Director, Project Development Division, 
Board of Investment 

Senior Trade Officer, Export Service 
Center 

?resident of Chemical Industry Club, 
Association of Thai Industries 

Secretary, ?"..as tics Industry Club, 
Association of T:-iai Industries 

?resident, Food :::ndustry Club, 
Association ._;f -=-:-,ai :=:tdustr:..es 

~ice-President, Food ind~stry c:ub, 
Association o~ ~~ai :ndustr~es 

'.-1arK:eting Executive, T.'1ai :;am ?~astics Co. 

General ~anager, 

:~IDO Senior Industria: Jeve'apment 
. .\dviser, ,~ ') C'.-:D? 
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