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'Ille prMpect of •terf.Dg lato ........ tlcm th~ 

lnduaUialbatloa :la WtldDg that :la alwp WbUed fil By able mlDll 

:la all developf.Dg aat:f.ou~ -urch for tile ab of 1-.nfDI and 

adaiev1 wt haa 1 .. •- well accepted •1 Hbolar b7t.a to acid.aft 

eartiaShM•-a or ~~ n..it: all tla _. ~t. .._.,., pat:t:lila 

r..earda reault tltat l• Ul_.i.~_ ate pratlte · b _.thtna wlalda 18 

entlnlJ dlff*-t. -earch nault• will ._. tO deft1op fartlaer with 

-.iwring design, nmltillg fa mac:hlae that vill repeated1J npnRce 

a luge ....,.r of aooU with •ttmlJ, ... le, ~ce •ter:lala aal of eoane 
-

vitla aaleable quality• Acht.._.t of aach, la the •~1Dg of tlae 

illlluatdalizat:loa or we ca •&J tlaat aaCb pndacta hoe alredJ .._ 

DeYeloplna countries haft a-rallJ realised tllat die tflola 
• 

of the tna that ia "teclmoJ.oalcal ruoarcea" ia lacktaa or ai.o.c 

al»amt :la ••t cu•. It hu .._ pzowa ..,_. doubt that teclmoloi'J 

ia eaaeatial to ecoDDll1c d•elo..-t ad YU'J illll:lapeaa•l• to tlae 

modentutioD of the mtiou. 'llaerefon, the, haY• geaeratecl gnat 

d•erMI for the trwfer of a.tyaacetl taclllloloSJ :la the url:le•t ad fut•t 

va1 poaaAle. Ill ••t cua, tlae• coaatr:laa do •t haft nfficieDt 

teclllloloaf.cal •tructar• to •Hiit ncta tedlmloam aad tll• do •t 

aclaf.we effect:lYO trm•fer U :l~ alloaU• ••• .A teclmoloa:lcal adt mf.cla 

vf.11 hth mod:lf1 _. ta,rcw• u wll u ... ,c illported tec'-o1o&J is 

I 11 I 
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lliHing.. Industrial lesearda an4 Service Inatttutes (DSI) •nllJ 

have t.een esbltltshed to fill up tbue gaps, uaallJ vlth the 

uatstance of Goft~ts.. llD•t 4'evelop1Dg count~. aover-enta haft 

:1.nvested subsbDthl •-:In llSI• a. then ha geaeral c'c5e=d.for •­

return an the :lnYeameat tn tent of --...k= and social p:la.. 'Ille fat 

raa1n neYerthelesa,that tile ~tat:loa of the l6D naul.ta of 

..,.t ..,,.._t ,.,....red DS~• ~ _., of tiles• ~ ceuatd.ea 

.ts VHF U111ted ta ccmparlloll ntla -.th •11W JtF lmlUay. 'Ille 

aua:ea•ful ....._t .a eperatlon of • 1Ddutrial ruearcla ad 

.devel.,._at :lnatltute fa.~ deftloplag ~EJ 1• •t aa WJ propoaittoa. 

Apatt frm 'being good :In ay particular fields of HD aecorcllng to the 

natioDalpriorltJ•it aeetla to he nal:lzed that the ISSh are •et up 

pr:lmarily to help atatillg fDduatries 8114 cataly•e .., oan. lut the 

other role which iDclacle dft'eio,_.t lllld ~rcializatioD of a mdif led 

or aev product or proc:ea• i• mt atroagly ncopised and promote u it 

should lte. Sme of the reuou for lack of ~rcializatfoa lane lte• 

ideaU.fied e.g. a•eace of •rbt -1.ya:ls allli teclaao-ec-1c feulbilltJ 

atud:t-., mvilllapeaa of f.Dduny •repnaeura to tab rtllt, lack of faad 

to operate, lack of good rapport vlth illdustriu etc •.. lfmJ' of tll­

prol»l_. vill be poiat out Ullder 'llaailud coatitioD, with nccea•ful 

and uancce1•ful ca1e •tudf.u. 'Iba ay•tmatic ue of all avaihl>le 

capDiliti•• an:I re10Urcaa iD • orpats.t fom is a ill4i•pea1ule factor 

ta acla:leria& 1KCU•ea4 culld•tilll t.ta.trtaliutf.oD tbrMIP effectf.•• 

ISSI• and :lDdatr, liak1 .. of .., dneloptas coaacrt. ... 

• 

• 
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1. Proltl._ fad.•.Waeatatioa of.HD leaulti 

In thallaml• aa 1D .... , atrugUag de•eloping countri• vhere 

dewelo.-at to add.ewe modemtzat:lon of tba ... tlon ta the top ••t 
fllportat lane faetaa the countz7 •• a vlaole. Let aloae the quutloa 

of pla71Dg the ...-enteg role 1D cmpetiag vlth developed aatlau to 

mtaf.D and trying to process high and eopbf.aticated tednmloglu. 

It h therefore. appiopd.ated b separately ldent:tf7 the .-.tlea of $ 

results ad the ..-~bit ~f tilpl--tatia ~rcully of the f-.lltle 

ones:-

UD results:- llallf of thla HD projects do not have enough 

:lllpaci: 111fflcleat to 'be proc:eaa further to industry. Ia ... , f.utancea. 

cbolce of the HD projecte which have good auket pot•tf.al bad b-

overlooked. '!he gne~t. bollever. allote a very lov perceatage of "· 

CIJP for UD a.ctiritlea i.e. onlJ 0.0111 of ca» while USA. Japa. laglaad 
~ 

and Cem&DJ have giv• a mach higher figures. 

Table I diiiPartaon of UD apeadimn per percentage of CIJP . I 
'1' 

U.S.A. 2.1 I of CDP 

CemaDJ .2.5 " 
Japa 2.2 " 
BasJad 2.0 " 
'lladl .. 0.011 " 

l..,orhll UD renlte are a9"1ll7 pnna to .. cc•ardallt 

'ri.91• aa4 la 'Jlaail ... 1-p IMUDt of die 10 called fl"• t..._1~ 

Jane •- illtroluced :lllto Clae COlatlJ eUller "1 liceae!lll. r.,al&J. 

tr.._lk, fracb:l.H or jolat YIDture. 'llleH t.._loat.u luJft aoc .._ 

or clo aot pe•• tlanuata die proper crwfedllf ~-·• wllar• w ca 

lld.11fu11J Ntai ... tlla. 'Ille aomd tr ... iDlicat• a P' .... 1 illcnue 

•• 
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Table 2 Depicts the lnc:reaae of fllport• tec:lumlogy to 'lballaad 

!!£ I!prted t..._lop (llllltoa dollan: 

1978 24.1 

1979 n.4 
1980 40.7 

1981 S7.8 

1982 62.7 

It hml .... n,_bdlJ _t..._. daat ~aidDa tile 0.. 

hav bovledge thmugh bUJhg or :llilported tedmolOIJ la .-thing that 

should be done. part1culaly "'- that teclmolo11 la lacklllg.. h a 

follov up feature, .......... the couan,. 8bould ba'ft penomel and . . 
eedmQlogic:al structure vh:lch will •aon ad digest u wll aa nadllJ 

tramfer auch teclmolOIJ. It 1• here where may dneloptag couotrlu 

u well •• Tb•tlad aet up a -1.tl-df.•clpltaary institute particularlJ 

of,IISI'• nature. 'lhi•"i• to mctivite·UD and to plq a leadll?I role la 

absorbiag the tedmolo&J aa4 illic:latiag the aatioll'• iadutrialiutioa. 

'lhe l!pl-tatioa Sta&,e: lev illported tedmolo11 after 

the period of HD •• wll as ... ptiai or ason:lag of the tedmoloSJ 

need ho illportaat •tep• to •• eo11plete17 ccm1rc:laltncl. !bue two •teps 

are:-

(I) Z~ 4 .. fla _. protot,,e -..1.,....at ad (I) 

ladutry (procluctioa) • It ts of tea •el.me tlaat a ccm1rciall1 riDle llD 

cliKCWnJ v111 :bmedtate11 J1eU a profit vhea fllpl--t, w bow"°" 

dlat tlais 1• aot alway• tEW. la fact. tlaea two •tap• acqtdr•• • mcll .. 

latpar 1-n~t, t4e mor• patinc:e _. effort tlaa tbe actu1 llD 

lta1e5. 'Ill• ..n.uaa ,_... n4 tile ••H.t1 control are tlae two .WU 

act1ric1e• ·cut are cncial for nccaeM co•1rc1alisatioa of Claa llD 

re.ult•. 

-

' 

• 



Saae of tile ~· pmlal- wlalc:h haft hee4 O'V; looked tn the 

:lapleaentatlon of the.R5D reaulta. perttculul:r 1n the mall aafl 

1. Ladt of ff•nct11l aource for tile vmture. 

2 .. Ladt of ..aagerta..l ~1 :lia the proc:esa of settlng ui-

l.. llaY1Da • or f• spect.alht b ~nee the pnce••· 
'·-

4. Lack of ..,.ort 6 uaptUil of tu or .- ,...lngful 

incentiws froa·· the Go9tiwt. 

5. Lack. of business WlllllilgUlent; or knovhov to operate na 

ventme. 

6. Lack of 4JOod rappD~ with related private enterprises. 

2. Case studies 
'. 

The experience in ~xcializa~n of the reseuch reaults 

by TXS'l'R has had .,... llix success. Most of pzodllcts are •inly in 

agricultural products or a.po-industry. 

Garlic -tula - a water soluble fJU'llc e~acts pollder las 

beeD 4"eloped by "llS"f'R directly froa MD, bench scale and pilot scale. 

At present a private ODlllNU'Y baa -~ up factory and the praluction expects 

to come out into the mrket very llOOD. Many other .edici-1 pl•t• 

pEOducta includiDCJ ••-tial oil• an in various stages of resurch 

•uz-•g blocks. '!he pzoce•• in developiDCJ CJ004 practical nur .. ry ... 
block ha •~ront illl»h• in 'lbailan4 refonstation prOfr•· TISft W 

periKted the proc•••.-. -private COllllDY W picked up tile teollllolo9f 

an4 put in production. However, the prodact• did not stand up to CM 

expeetation and the atmdard• quality conuol INI• .,._ poo.r:, fillally, 
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the CQlllNl"\Y had to stop operation. 

Many other potentially reseu:ch Eesult:s at TIS'l'R do have 

stronq to very_st.rOncJ possibility. hut t:he question of ~tincJ and 

-
the quality control looa up to be one of the sb:on9 bottoL.neclt in 

the deliberation. 

Another c~cialization connecting with a private CCJlllNUlY 

deali~ wit:h ·IWJh tecbmlQfw is worth mentioninq. 'Ibis cmpany 

equipllent 5 the ca.pany met wit:h cjOocl_, solid success story. 'Ille prOlluCts 

pn>graa. In this endeavour. the technology belong to the company. but 

Ministry of Science, 'btchnology and Energy tmougb TISfi join in with 

capital {1or a certain period of time)pl\as direct assist:air-e in mmHL~-
. . 

aent and dj.rective policy of the COllpally. Relilced enterprise dealing 
·-

with solar- cell production is also being set up with 'fiSTR involvement. 

4. Linkage of R&D Institute and Industry 

·The question of having good rapport with the inclustry is 

something that needed t:o be taken seriously. one of the •jor endea1ious 

for R5D institutes ~• the establishllent of linka§e with universities or 

basic research institutions on cx1e bancl and the private enterprises 

or iftclustries on the other. Such U.nkacJe is significant regar:di"9 the 

understanc!ing bet.ween bonafida acadftd.cians and the practical,111Dfit. 

orient~ industrialists. Appliecl re3earcb relativel1· Maninqful to 

industrialist can QOt be easily realized by the serious raearcbe:rs .. 

Another point worth MfttionincJ ls the qu'!•tion of building credibility 

of the institution. Thi• probl• •Y be most difficult to realize in 

earnest if we do not really know what actually the industries want. 

' 
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Linkage tmough •1iason reach out unit• which should be set up 

.... 1 each IRSI; employin9 on a part tille basis• a number of personnels 

who are presently worki.ncJ or having a good linkage (from association-

or boud • hers) selected fm vn.A.ous business fields. Another 

linkage t:bat can be realized is t:t-e exchange: of personnels thmugh 

project operation or ...Vtecbnique training between institutions and , 

various industries. 

'l'hen are t:bree ~ illpi>rtant issues diJ:ectiy reley•t to 

industrial delllUlll. then are infomation. money and new illlpmnd 

technology. 

Industrialists need infozmati•>n. any up-to-date irfomatim 

about new 11arketin9 channels mcw•ent of business trend,, new technology. 

illlpEOVed pmcedures etc. In the regional or global setting,, infoEation 

can be obtained through a net work which will be set up or illproving 

any existing infon1aticm co-ominatiD9 body in the reqion. 

Another link&CJ8 t:bat alv.ays hold true in any situation is the 

linkaC)e thzough "funding". This financial set up could be operated on 

a recipmcal basis between IRSis or industries. IRSis •Y operate u 

joint vmt.ure or mq innst .,.. capital in pr~ing certain relevant 

industriu. J)&rticularly in -11 5 mdima siu industries. Industries 

on the other hancl can pve out on contract research basis for any 
~ 

probl• solvi119 type of sturdy or eJSploring in various new f ie148 or 

new technolOCJies. 

Any nw illproncS technol09Y will affect industry tr•••ndously, 

particularly if CiCJllPt'Utor CJet bolc1 of it.. If IASJ has or deftlop9 

'*'technique or new teohnolofY, it ~11 definitely ~e its 

bar941ini119_power or credibility up to tbe ptiAt 'fher• linlca9e een be 

llOSt effective and luti119. 
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5. The present trend 

In Thailand, recently stxong popularization of =ik:ience and 

teehnolOCJY has been most effective. People froa all valk of lives as 

well as politicians have bad a better 5 more awareness of the illlact 

of science and technolCMJY to the country and to everyday life. 'l'he 

Ministry of Science• Tecbnology and Energy which only ccme into existar.ce 

since 1979 opts its operationir -Part fn. cr!!fl_ti~ awareness in S5P 

briefly into the ~llawing:- Assists in enacting new laws to assist 

and pro.>te S5T overall, increasing ~s &om both govermlf=nt budga 

and forei'JD assistances for various prom>ting activities, and direct 

operation vith the -in thrust tbrouCJh TISTR which is the only non-irofit 

makincJ public enterprise organization in the Ministry. 

TISTR direct its operation into building capability and 

credibility in the selected fields relevant to the 1-lediate needs of 

the nation. The two •jor 8111pbasis will be the :role in research and 

developaent and the :role in senices relating to science and technology. 

The :role in research and development will cover 4 Min i81A1ea:-

1. TISTR RliD p:rogr- 9hall cover all discipline• with ~ect 

response towards sturdy and stzong 4evelqment with self 

reliance •• well •• keepincJ. abreut11ith the world partimlarly 

in the industrial sector. 

2. All reuarcn wUl A.rect at applyin9 the r••~h result 

towards production of goods both local and foreign. 

3. All MD operation should be conpnhensive conriJMJ frm 

MD to t1n9inen'i1MJ design an4 industrial productiOn or 

• 

... 

,, 
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4. i\11 R5D aills at creat:inq technolcgical capability of the 

n.-.t ion by :~If drvr.lopinq or i .. armm i .. 10rtr.d tcchnolOCJY 

to attain hi9her efficiency and to retain the technology to the 

country. The s :roles in S5T savices will cover t:he 

following issues:-

1. A centre for infomation, digesting and assillilation 

of technology is urgently neeLBI to hpmve 5 filnctim 

in f ·11. 

2. A centre for engineering consultant is set up to assist 

in -jor government or bi9 privat:e development pEOjects , 

particularly in designing and consultin9. 

3. Giving service in contract :iesearch and development 

for inclustries and any other feasibity or envil:o..ental 

impact st'.ldies. 

4. Giving services in qt.1ality controls, standard and 

equii-ent testings. Buildi~ reliability and capability 

in testiDCJ and certifying -terials and equipment 

for both gcwernmnt and private concerns. 

s. GiviDCJ·service in en9ineerin9 design fro. bench or 

pilot scale to pmduction scale in order to creatiJMJ 

self reliance in illp>"8ftt_factory •terials • 

eciu•,._t. 
' Jn total, the preHnt trenc! in .cience and teehnolow in 

Thailand, ctirect.at buil4i119 C"apmilit.y in the coant.ry ., that ultjmtely, 

we can be prosperous, rich,Rurcly and •t:rcmoJ nation with self :reliance 

anct able to abreut with the develop.t wrld. 

... 
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6. Conclusion 

the iesearch and development. results 

is not an easy task but it i£ indispensable in the Context of developing 

countries. · Stronger efforts froa gi>,;'.lrlment and private sector al~ 

are needed to build a concerted effort in obtaining capability in MD 

as well as releva.."'lt services throu«jh the eo111pleti.on of the cycle of 

achievement. Thai is f:rom r.asearch and development through bench sc.ale 

and pilot scale, followinf) with engineering desi91 with prototype 

development and finally into industry vith pxoduction and marketing 

demand. 

In Thailand, '.tISTR met with aix success in ~cialization 

of the research results in the past. '1'he pmse.""lt set up vith saon9 

deliberation c,f S5T popularization prompts the stzonger linkage thrclUgh 

IRSI and Industry with the iJlpn>ve capability and credibility. SUpport 

through meaningful S.'iT policy and planning from the authority concerns 

is indispersable for any deliberation in S&T anywhere. 

• 

• 

• 
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