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1. General Bacizground cf Science and Technology Situation

The ctz2tus of science and technology policy has

perczuti™iy advenced in Thailand over the recent years which
was firstly aontioned in the 124°, Constitution .article 65
of vhich states tnat ''the governmnent should encourage reczarch

in srtc and sciencea". The same statenent was repeated in article
61 of tae lSGG-Coﬁstitution. Later Aéticle 74 of the 1274 -
Constitution and article 61 of the 1978 - Constitution repeated
that "th2 government should encourage research in arts and aciences

and proaote the application of science and technology for national

developiMtocoones'te
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Ihuring the First llational iconomic and 3ocial Develop-
ment ?lan pa2riod (1561 - 1966) the concern of science and
tecinology —:ar significantly on the Suilding up of the economic
infracstructurs ¢ construction of highways, irrigation daus,
poJer plant:, 2tc., baced on tae reliance of foreign advance '
technolo:ien froa developed countries. In the second Hational
Develonucat Plan o2riod (1267 - 1671) the emphasis was placed
upon th: incroese in the nationzl science and technology potential
for iadnctrialization. In the Third Plan (1572 - 1976), attention
mag crllzd to the davelopment of science and tachnology ﬁanpoJcr.
riorzovey, tae Tachnology and asnvironment ¥lanning LUivision wae act
up unier the Kational sconomic and Social Development Board (N:SDB)
to foruulate tha science technology and enviromiont plan. In the
Ffourth . lan 11976 - 1%31), ecience and technolozy development vras
taken ac on2 of the wajor development utrateg:23 and .iinistry oi
Seience, Tachnolozy and snergy (1i0STn). iras accordingly estadlighed
ag th2 ca:utrzl science and tecnology policy aakin lanning,

coorsiinating and pro.aotional body of the governaznt. In the

L2

Fifta rlen (3282 - 1386) the emphasis was on the use of science

ané trchnology to increase efficiency in production leading to

export pro.~otion anc import reduction.

2. 3ciance aad Technology Crganizational Stzructura and Network

Th2 national seience 2nd technology organizationo
can de divides into 3 levels : policy anc plen forwulation,

vro:otiorn ~u’ implementation.

In th2 privat: ogsector, the three levelc of operation

exict cialtaneously in a fes large companies. Unly the main

. organizstions .hich mostly are in th= govermment sector will be

dbriefly wmtionad hore.
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Chart 1 shows the atepwvise procedure of present
: " science and technology planning
2?*“ Chart 2 shoua the relationship anong main
S%J . : . orgsnizations im policy and plan formulation,

promotion and implomentation

In addition, there are governaent agoncies related to
sciencz and technology such aa ninistry of ‘griculture and Co=-
operatives, viinistry of Industry, ifinistry of Public .iealth,

liinistry of uducation, tiinistry of University Affairs, liinistry
of Coummunication, rinistry of Finance etc. Howevei, the main
organization: for science and technology deve spment are as

follors 3
(1) #inistry of Science, Technology and inergy (MO3T:)

4t national level, the :iinistry of $cience, Technology
and inargy (pC.Tn) and the National iiconomic and 3ocial Development
Board (W:3D3) are the two major agencies sthich are responaible

for national science and technology policf-making.

MOSTZ consists of 7 departments and 1 state enterprise
(Chart 1) with a total of 5,733 officials and e 1983 budget of
1,538.¢ waillion haht, The organization of VOSTE iz as follows 3

1,1 Office of the Secretary to the .iinister

1.2 Office of the Permanent 3ecretary for Science,
. Technology and Energy

1.3 Departuent of dcience Jervice

1,4 The National Research Council

1,5 Office of the National Environment Board.
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1,6 0ffice of the itomic inergy for Peace
l.7 The Hational inergy :dministration
1.3 Thailand Institute of Sciontific and Technological

Kegearch.

_ MO3T4 is the central organization which is reaponsi*le
for tnz forwulation of policy, plan and projccﬁs on science,
tzchnologr, energy and environment ; thz monitoring control
and regul-tion of sciencz, tecanology, enmergy ani environment
operations ; th2 updating 2nd impsovement of plans and pro jectc
the development of endogeneous technology for prosuction and
mz2rketing ; the service and srootion of technnlogy tranafer
doth dowzetically and 1ntefnat16na11? ; the £ ady and anclysis
ané arrangz:uaent of dats on science, technology, energy and
environu:nt and the collection and disseiination of inforwaantion
oa sckance, technology, energy and environment research and

devzalopment .

(2) 0ffice of the iHational iconomic and social

Development 3oard (RESDD)

NESDB,.is under the rrime ninister's Uffice as the
national planning agency, has the nmain functions to suggest and
advic> on 2conowmic and social development matters to the Cabinet;
to give consideration on the national econonic and social developuent
plan and other matters to the Cabinet ; to give comanents on econoaic
ané social development activities ac requested by the_Prime
dinister and to coorﬁ{nnte s7ith related govermment organizations
on plan and development project formulation as vell »s implementation.

The Cffice regularly surveyec, studiies and analyzes the economic and
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Jocial oituation ; sets up the nati;nal ecSnomic and social
dgvalo?aént plan ; considere various projects along the target
of th» national sconoaic and social dévelopment plan ; follows
up and evaluatas tho national econon}c and social development

plan iaplanentation and projects. -

There are 14 divisions in H..UB, One of its 14
divicionu i. Technology and Znvironment Plsnning vivision -hich
hzg thz Tunction o co-or iiniting the sciznce and technology plan
‘writh the Mational uconoaic and Jocial Levelopmant Plen, 11.803
hez & staff of 617 anl a 70.2 million bazht budget for 1980,

The orzanization of H.393 is shown in Chart & .

Other orpanizations relatsd to science and tecahnology

(l)jigiance snd Technology for vevelopment Project and 3cience

an’. Technology wevelopment oard (STD3)

. Science and Technoloéy for Uevelopment Project isra
cooparativs projact between United Jtates. of .america .and Thailend,
a.aiinfsteved L the icienée and Technology bevelopment Jourd
-thich Qa3 an autonomouc status, although it is formally under

Thailand Ineptitute of Lciontific and Technolo;ical Resz2arche

" Thiz nroijasct ains at increasing the-efficiency;and expanding

the ccops of science and technology épplication'both-in the- public

and private sectors for national development. .The empliasis.of

this proj2ct ies on solving the problems related to 3 fields of

."aigh priority tachnology of Thailand mamely bioscience and

biotechnolo;y, material technology, and.épplied:electronic
tecanology. Ty .,ill strengthen the capability of related - .



institut2s ; develop the sclence andi:echnolo-gy policy formulation;

promote res=2arch, development and engineering; anc¢ supoort the

'infustrial dcvelopment in verious ways.

C’J;},g.

(2) Theiland Jevelopment kesearch Institute (TURI)

_ Thziland Developnent iesearch Institute 15 autonoousa
organization working on policy rasearch of various pro jects which
‘aro useful for policy formulation for national development. Thic
inatitnte supports and perfsrma policy research on agricultural,
rural, in:ustrial, trade and international econoﬁic, macro~acononic
‘policy, nxtural rcsources and environment, human rasource and
social dev-lopmant, zcience znd technology de elopment, and
infrastructure and energy volicy, Ther support 1s done 9y meano

of provicding development rcséarch infor.aation gervices to the
govaraneznt end private organizations as well as the public ;
_establishing net-ork of policy organizations and researchery ;
'pronoting the coordination ausonz numerous research institutes both
doaestically and intarnationally; disseminating research output
‘to be uased as guidelines in formulating policy for solving the

vrgant aald long term problems of the natione.

(3.) National Centres for 3pecific Fields of 3cience and Tecinology

& Thas ilational Centre for Genztic ingineering 2nd Bio-
(’f$5\ gechnolog?, the iational Centre for detallurgy and ilaterial

7 _ " Technology, and the ilational Centre for Zlectronics and Computer

‘Technolozy ere under the Office of the Farmanent ~acretary, .iiniotr:

of Jcience, Tachnology and £nergy. Their functions are to sat up

P

the national plans in speciiic tachnologies and support rasearch

- and develop.aant projacts of the network institutes the centres are
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dirz2cted my Policy £oards appointed by Cabinet and, controlled at
the opi3rationsl level by the .Exceutive Comaittees. Thz2de centres
cooparate with other organizatione both on the policy formulation

l2vel and cupport level,

(#) 0ffice of the Hational Research Council

Tan Office of the National ilesearch Council is a
departmznt unfer the .iinistry of Jcience, Technology and .nergye.
It. ioc roaponcidle for reocarch promotion poliéy at the natursl
lav=2l ; th2 promotioan and support of both scientific and social
ras2arcn; thae coor ‘ination uith government and private agencies;
and th: cooderation «:ith international r:sciarch institutes and
rzcssrchers. The Council, rith 10 subject areas of responsibility,
hzs the Frime riiniter as chairman, the beputy Prime Kinioter as
§1ce-chairman, the becratarv-General of the Co ncil as secratary.
‘In addition, another cosmittee in this Office called “Hational '

~esearci Council sxecutive Committee” ie composed of chairmen of

ER% cuiject arzas and otaer qualified persons appointed by Cabinat.

- ... - . . : -
: - " L ‘. LK St S

(SJ‘Ihailand Institute of scientific and Technological +«2search

Thailand Inctitute of scientific and Technological
scvesrca 1o tae only one state enterprise undar the uinistry 6f
Bcience, T=2chnology and énergy; It is reaponsible for conducting
r2a2<rch and giving service to pui.lic, ‘state enterprise and
private org.nizations for national 2conomic and social development;

doing r:r:2rch an science and technology for appropriate use of



natural r=cources j disseminating osciantific and tzchnological

ras:arch output for the use of agricultural, induustrial and

«r

‘comsnercial purnoses of the nation ; monitoring and giving

Y

.service on science and technology

.
&)

'2. The Pregent .clence and Tecanology Policy

The national science and technology policy being
implewanted during the Sixthe Development Plan period (1987-1971)

in Th2ilz2nd comprises & iteme as follows :

1. To promoté and enhancea the utilization of acience
aqg‘technology for the eZficiency 1ﬁcrease in oroduction, indus-
.trial and agricultural product value, energy, environment and
"natural resource manaéement; and national defense,
2. To strengthen the research and development and
technology trancfer, administrative organizations to be ablea
to mobilize science and technology manpower both iithin ghe
couﬁtry and from abroad as w2ll as from tha private sector for
' the production and wmarketing davelopment.

5o To alevate the methodoldgies and mechanisms in

adninictering the science and technology information system in
 order to increase the efficiency of private sector for inter-
‘national couapetitiveness.
e To develop science and tecﬁnology manpover con-~

,/ﬁij\ tinuonaly to be in 1iné with tha economic and social development.
&
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2. Lacic Irsues and Froblens of rolicy ¥Formulation

Thailend, like other devélqping countries, was confronted

with various problens as follous :

2.1 The otatistical data on science ané technology

.are scatterad in virious agencies and they were collected without

cyetaiic process. 3decause of this §eficiency, the majority of
private anl pudlic sectors had no opportunity to get access to

all the iaforuation necded to.formulate 3 =« T poliéy and plan

.as ell a3 to select tho technologiec availaklz in Thailand,

2.2 The country still lacked adequate human resouvrces
A

Jeveloprnieant =ni 324113 in 5 & T £iald.

?.3 Thare is no linkage of <~ » T data collected by

the -overmaent an¢ private esgzncies in reszarch an? developuent.

A,

asrafore thege datz has not yet been fully utilized for 8 & 1T

davaiopument,

he Geiznca znd Technology indicators :

in developing and using science and technology as .
wazll as foruulating the policy, plan and project, it is naceosary

to 211ve r:ilzvant data and inform:tion in maiking decicion, setting

the goaic and guidelines for tne policy implamentation. Th-urafora,

foraisztion and evaluation of sclence and technology policy reguire
‘sony indiicatorc to measure. Incicators can be classifiad into

.tro main cntsgovies : input anéd output indicators. Input indicators
1nciude budget for resesarch and dévelopment and manpocer for

science 2nd technology.- Output incicators show the reosultas of o =T
inclu:ding the numbe; of sclientific publications, patentd and eome

justiiicztion such as the total value added of technology-intensive

producte.
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In Thailand, the study of 8 & T indicators has

'depended ¢n tha presant Leen cursory and sithout syatematic

‘procezc, The main agency Jhich plays a wajor role in collecting

rtatisticsal data should de the llational .tatistic Office., In

practical terms, the @ationzl Jt:ztistic Uffice has not really

engagad in coupiling 4 « T data espacially on ! & D. Therzfore,
all atwtictical data are scatterad in various agencieg namely
the ilational acqnouic and Jocial uwevelopmont Loard (N.sDB) the
Netional ..2azarch Council, banlr of Thailand, Board oi Investuant
andl al: 3§me socio-sloﬁomic data in the liational -itatisitcal
Cffices However), the coor-“ination among thesce agoncies hne not

reachzd the satisfactory level.

In order to solv2 the problems in <= T indicators,

#HOCSTH praosontly tries to coipile those data by means of r-vieuing

' litersture, intarvieiing and deapatching the questionna{res to

all goveraasat agancies and private sectors. The following

activitiass arza shown as follows :

Input Inticator

(1) les=arch and vevelopment ..xpenditures

Thailand R % U expendituras mostly comz from the
natioaal Ludgat. The exnences on i % J-activities in the privata
oector are very small. Frou the scatistica of the National

Llacesrch Council collscted froa the reports of the governusent's

_annual bdudget, the total of R & D expenditures {nclude both

the ruqeefcﬁ and ourvey budget. Therefore, X & D expenditure

has bezn ovar-astinated.
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The governaent policy on research and developaant
tudget hna been indicated in the National 3conowic and Social

~eveloyaxnt Plans, The Target of the national R i U budget

irae sat up to be 0.5 percent o Gross-Wational i roduct (GNP}
in the Fifth Hational Flan (1582-1%36).- az2cently, in the ixth

¥ational Plan has mentioned 2 percent of GuUP of 1ndustrializﬂg

countriza.

Table 1.1 shows R & U and- survey budget in comzparison
~ith G an' the governient budget during 1975 - 1986. ..ccording
to the cowparative study, it appears that Thailandé'c & .+  budget

a2z been very lov and was only N.1? percent of GHP in 1938,

Table 1,2 shows & & U expenditurs budget by agencies,
MOST-0f th2 govermnental k & U expenditure budzet has been

allocatad ©o ..inistry of agriculture and Co-operativez,.

Table 1.3 shows & .. J expendicurz hudget by fieldse.
¥ro. thie figure, it can be seen that the bi_gest ghare of tae
budget 1219 >2en allocatau to agriculture, inddstry and energy

aal nst:ral resource development, while only minor portions

-wrara zllotad to other fields.

Table 1.4 shows R & D expenditure budget by all

_source3 of funds during 1583 - 1986

For tha private cector, there are only feu dats
avail:bla at present on the role in doing ané¢ supporting X & Ne
Generally, the private sector hae had very littile role in
% + 2 anl ncver informed the govermnent of their R & U expenditurz.
Ho rever, the survay done by «03T. in 1993, for the first time

gave a gliuge of tho picture of R & D activities contributed

{

=8
A


file://h:/ri

-

by tna2 private sector. The total of 105 coapanies shich are
maax.2roe of tae ..ssociation of Thai Industries, gnd repregent
e aajor fraction of large'and wedium-size coaranies concarned

:ith 3 -ide crosc section of indusfri in Thailané, sho.ad fron
.this survey that their annual expenditure for R .. U anounted to
260¢7 :aillion Laht, while the annual sale awounted to 563
‘million 3:ht. The percentage of the annual sale spent on & & J
is taxeafore G.f perc:=at. un the close inspeétion; however,

it ic founz th:t .aost of the R i L expenditure (1.3.¢ million
Sat) =0 reported from only one company dealing swiith rubber
"and rubter producte. oubstracting this from the total figure
yieids tha recult of less than 0.} percent of the annual sale
.being spent on & & b, a figure reflecting, the very low:interept

in A + U in private sactor, .

(2) 8 & T vianpower In Thuiland, the majority of

institutions -hich perform 5 & T activities are governmnent

agoncizs zuch ac universities, government departments, institutes

of technologr, tecanical schools, etc, 1i05T:E and Nu.iuvis have
conductac 3 ¢« T manpower survey in both govermment and private

cectors, . )

Thailand's human resources in science and technology °

are lo.. comparerd to those of a more technologically dev:loped
* country ouch as Janan, South sorea. In 1984, 1i0ST. estimnated
' Thoiland's ccience and tachnology human resourées,.including
teéhniciana, to nuaver 97.73 per 10,000 people, wunereas a .

*. UilnoCC report ravealed that in 1?Qi'uouth lorea's scilence and

teehnologs “rorkforce for -the eame population base was 52448
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The production of hmaan resoﬁrces has not followed tne
changna in tas economic structure to.sards increasing'productibn,
afficiancy and service. Higher education still concentrates
on prodicing social sciance graduates. sdorzover in the field
o’ scicncz an technology imself there is 2 lack of cooperation

dat-ieen 2ntre preneurs and academic institules.

The supply of human resources in the science and
tecanologr field does not match demand in the labour market.
survays of the private and public sector show there is a <auch
higher Zeunand for personnel in the enginecring Zield than there
is in a field of sciance and agriculture, but the number ofgre-

-

duates . ir these 3 fields is almost equal.

Table 2.1 sghos the nuuber of rec archers by fields
in 1282, The najority of resaarchers jorked in the field of

social science and agriculture -'ith a total of 1,542 persons.

Table.Z.Z shows the nuaber of atudents in state

w’acaionel institutions in various %£ields in 1085,

In 128%, #OLTE conducted science ané technology
WMENPOLSY suIvey both-in the'government an? private sactors
in variosu.s e2ducational leveles. 'The purpose of thais survey
viag to Zind out accurate the ;tock, denand and supply of ecience
and technology manpower. However, since the tasl: of statistical
coapilation and analyeis like :aznpower -surveys ana foreczats
is quite difSicult, especially in the private sector, and there
has no effactive mechanism nor legal regulation for data collection,.
éherefore, the figure of manpower in the private nector /as
unavailable and the demand of manpouer categorized by induotry
vas also uniknown. Tha result of survey wvas shown in the folloiring

tablec.
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Table Z.3 . shows the number of 3 & T manpover in
govermisnt asector {both degfee and bzlou degree levels) producad
in Thailand during 1978-1982. It can be seen froa the table

that ovar 70% of the total 5 & T manpower ere found in engineering

wi

field, atout 20% in naturzl science, vhile less than 10% are

in sgricultural ccleace field.

) fable 2.4 and 2.5 chows tﬁe xnanpower production
of univeraitics and public colleges during 1978-1982, The.
anount o7 grad-iates in engineering ¥ith univeraity degrees has
sligatly increasad Y. 462% from 1,164 in 1J76 to 1,658 in 1932,

. an¢ increace of 187 annually. szloas degree level, the number
0% enginearing graduates is very high rate, particularly in
"coutnparison ..ith the nunber of natural science.

+

Table 2.6 shows the number of 5 -, & manpower cate-
gorized - sactors in 13931 +hich are govermient : state enterprise :

educationel institutes = 4§ : &4 ;.10

" Table 2.7 shoss the total number of eaployees in

105 private conpanies vhich is approximately 66,000 the percentages

of 5 & T wanpoiter are 2.2% (desreeilevel) and §.9% (belos degree
lavel). This table also an estimate démand for additional
manpower in the next five yrars, znd there is very little demand
for nanpower with high qulifications in private axctors. Thie

rzflucts the -vaakness in 8 4 T capacity in private sector.

&g

Table 2.8 shous the number of eaployed manpower- by
industzisl cactors. It appears that the proportion of eiployaznt
that tha proportion of the agricultural labour force is the
highast, Therefore, e pay attention to the dgmand of scientific

ki |

and tecanolbgical msnpover in industrial sector.
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Table 2.9 shows & & T manpgwér in a3.AN Countries.
From this table, we cen see that there are the biggest aaount
of 8 & ¥ manpower and technician in lorea per 10,000 labour

foicz iile thoee in Thailand are the fewest,

(3) Iechnology Transfer .

Another important indicator is the amount of
tachnology import payment. Thailand has been importing tachno-
logiza for industrial product for more than'SO years until now.
Yot thers remains our governaent agency to deal'direcfly with B
technolog; transfer. Data collection, thus, for technology
import ic hardly fezasible. Tecinology Transfer Centr2 under
d0.T< raaslizes that those dat;?ﬁzefgl for n2gotiating techﬁdlogy

cost. The studies are baczed on available data shich comes from

the Hational 3ank (Table 3,1). Such-values ir lude royaltiee, .

patent fee .nd the changes- for technical knou-hows (fable 3.2,
3e%, Zofi, 3¢5, e0) ~hich totalled up to US$ 253 wuillion during *
1272-1.31.

Table %,7 shows the totai payment for technology
fuport during 1972-1%34. It is found that the currenciés approved
for nrivats tachnology import increased about 12 fields from

142 million bLaht in 1572 to 1,353 million baht in 1687,

’

Output Indicators

The result for 3 & T activities can be meaéured
by counting nunbers of scientific publications, citation,. patents
and also tachnolbgicnl balance of paydents. This aeasurenent
may not b2 the bast since they have not indicated the output of
scientific os2rvicea, but this is the only acceptablz parameter

at praeent.
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.o () s& T Publications

For Thailand ancd other developing countries, there

are etill some difficulties in counting S '« T publications or

~autiorg cince there is no »rincipal core to conpile these sta-

tisticas ayatematiéall7 in the chntry. Therefore, it is necegsary
to ral; on intnrn;tional indexing services naancly the Inetitute

for .cisntific Inforaation ' IST) in the US. which is 'the énly
international yardstick howadays. The distribution of output

Zrom various inotitutions in Theiland sinceé 1:77, baased on I31

data, ha: ‘.eza chown in table 3.8 aahidol University, Ch:ldlongkorn
Univareity sn4 th~ internitionally run ..sian Inctitute of Technology
ars tiz: lnig:st producerc of thz covered publications only 13
ingti¢ations are significant of ;hia output. -Thasre »as s growth

ol 1062% in sudlications over the 3ix~-year per.od,

Teble 3.7 shows that 10 acientific institutions in
Ta.il=zad, incluiing ell universities with wmajor sciance pfoaramc,
have pubfisheﬁ in journal of the wcience docieéy of Thailanc
over tne past 17 years. wahidol University and Chulalonglhorn
gnivarsitr cr» 252in the largest contributors, accounting for

35% anc 5% af all published articles rzaspectively.

Tab%lz Y.10 shows the subject~uise distribution of

Tihe outcoime o tachnological activities can be
eatiasate¢ by the numbar and types of patents, the amount of
rovalty oitainesd frow export of tachnology, the income from

export oF t»canolony intonsive products. For Thailand, the
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patent cyetam aas just started a few ye2ars ago when the Patent
act waa protulgated in 1573, fFherefore, there are only 146
palents gronted tp to rtarch 1984 out of over 2,400 applications.
tdorevar, it is imperative to continuelcollecting patont data
since it c.n iudicate the result of technological activities in

the counirs.

Table 2,11 schows the anount of technology import
pavasnt in th~ form of royalty, tradaamarl, technical and mana-
gemant fezs. it can be gsesn that royalty is listad as the

bige=st pzraant followad by tecanical feee, mancgement fees,

"and tradenark: respoctively. The payments are classified by

induetrizc .nt sho.n in Tahle 3,12

(2)Relent

The iluaber of Fatent .pplicants

During 1982-1586, there aren 4,593 patent applicants
in Thailand .hich consists of 971 Thai people end 2,422 foreigner:
(T:ble 2.18) -

Out of the total /4,373 patent aﬁplicants, 1,81% of-
them applied in chemistry, them 1,456 and 1,181 of then applied
industrial procuct and 2ngineering respectively. besides, the
oroportion of foréign ipplicants ie higher than Thai, particularly
in chauictry. Uuring 1732-19236, the number of patent applicants
in chzaiastzw iz 53 Thais and 1,766 foreigners, in engineering is
1¢7 Theis an.i 784 foreigners, and in industrial product is 721

Thais cn” 735 foreignerse
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(3) The Nuater of Thai Patentees

. : Juring 1632-1986, the government agencies has approved
and given patsnt to 444 Thaie andé foreigners (10%) out of 4,393
‘% applicents :hich ic very amnall nunler. among the patentees,
200 of thew are Thaiz and 226 of them are foreigners. The
patente:s sre uoutly in proauct decign field for 318 persons,

then in chemistry for 71 percons, and in engineer1ng for 55 peruonsd.
Tabl: 2,15 3shows the number of patent applicants

during 19C2-3.85, The aajority of tham (1,819 persons) apply

for patzat in cnonistry, then 1,452 persons apply in engineering

fields.

" Table .14 and 3.15 shows the number of Thal patentees.

Of ths tat-1 AL%: patentees, 200 persons are Thei and 235 persons

are forcigners.

(4s) 8 & T Information

Though Thailand has no national scientific and
tecanological information system, there are information systems

vith cp2cific 3 4 T Eompoqénts in the following sectoro :

Agriculture -~ [Kasetaart University is a participating
agency of Agricultural Informstion dank of
% : ﬁéié (AIBA) in the Iﬁternational System for
the Agricultural Science and Technology
(ﬂGRIS),'UN/FAO'B Information Network Syatems.
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\
snvironaant - Tha OUffice of the Hational ..nvironmznt
' Board is tae national “ocal point of tian
International Refrrral Srstem for wource of
Environmental Information (INFCTIRL),
Lnergy - . Renewable inergy Xesources Inforaation

Center (RERId) :hich 1is upder.the HKeian

Inastitute of [echnology.

-

- Technical ard Forzign xelatioas ".evieion |
10 the national point of Jub-digioaal
Hetiork of Hew and Renevable lourcac of

snergy in ~sia and the lacific.

For acientific and tcchno}oéical data services, the
itdaistry of Scienca, Technology .nd snergy provide:r acientific
and tacanolorical data, writh the follo-ing ow- ctives :-
i, To <+ improve capability of the management lavel in
#CJTS for policy -iaking and plans, -
2. To provide zciance and tecanology information neacls
to users such as rescarchers, sclentists, techalciins
stce .

‘s To promote research studies for cciesntists and

tachnicians all over tha country.

20LTia congists 64s7 departaents end 1 stite enterprise

‘(ee2 ¢.i2 orzanization chart) a: follous :-

1, Office of the wecrztary to the ..inistere.

2, 0ffice of the ierianent :ecratary for <cizace,
Technology and wunergy.

+e Department of Science Service
T

he i'ational Research Council,.


http://-iy.b-itc.gio.ial
http://t3cb.no

<

5. 0Office of the Hational wnvironment uoard.
6o Office of the itomic fnergy for Pences
7. The National inergy administration.
” ve Thuilend Insitute of .cientific and Technological
K"283ATCA,
- - ' 1J03T.2 hac provided the inforaation flow ac appearad.
in Zigwr: 1 hich e2nzble ucars to actjuire relevant datz 2ad

infor.:stion.

Let me now give you sone briefings-aﬁout vhat the

depertuszats concarned operatc in relation to inforiation syotraae

ie The Office of thg i ermanent Secrastary for ucience, .
Technolozy 2nc snergr, there is a INISIS software pacitage -*hich
opefatas oa AP~-300C series mini-coﬁputer. The ,LINISI3 coftirard
has Leen ucad for keeping track of thzir bibliographic data,
scientiiic 2nAd technological mynpower, data analy3is o¥ techmology

tranafar, racaarch in progress, S & T journals and textbooks.

2. Vzpartmant of Ucience Service, Division of ccelentific
end Tacinological Ihformation (D3Ti) has coapiled thz following

infor.iation :=-

~ Patents

« Trade
- .«Cuipmanta
% ~ Ltendards
g’ This diviaion will be developed to thz Hational

deiznce aal Tachaology Information Coordination Centro for
Hationrl Iuforwation 3ystem (WIU), =ith the aim of nroviding

"relevant information to form bibliographic database.


http://depr.rt.iis
http://er.it

0

5« The Hational Research Council (NiC) has compiled

the follo ing information :-

- Tecinologicel Utilization for'Induutrial
vevelopnient Lesearch . , _ '

- Technological Utilization for agricultueral
Vevelopaent Resaarch | .

- Technological Utilization for unergy Regearch

- Technological Utilization fof Environment and
Natural iesources ﬁanuge@ehi.~

~ Technological Utiliz:ation for fefence

- Public .iezlth xesearch

- ;hilo,opﬁ cal Xesezarch

- Laws and {oiitical ucience ueaeerch _-

- nconoiaic nes°3rch ' .

- socizl science and Demograghy Aeaearch

- kesesrcher uirectory

.= uegearch Inatitute Jireotory.

fis The Cffice of ths ¢£om$o:¥ne;gj_for'?eace (0..2P)

:hae sa2t up and developed nuclear 1nfotﬁation_syefems.

g

5. Thailand Insitute of'ooieﬁtific'enu Technological

:ﬁeeeer a (TI.TR) hae g2t vy an’ developed information ayatems

of cco:utific and technological research and,development co as

to Yaclilitste the impleneniation of its institute and at the

' gzas tla: to rancder services to ingdaeotry and cgriculture sectors

to vtiliza science and teohnology for ppocessfng oevelopment.

»

6, The Office of the Natiohal Eovironment board (HiD)

has get up ~nd developed environment information. The office

will thus be abls to provide information’ concerning major problms

and trends whicih will enadle high-level officials to utilize the

infor.ztion for policy-making anc planning purposes.
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7e The Office of tha’uational inergy Adwuinistration

(if.a) hat zat up eni devaloped energi information.

Thus, the Office of the Fermanént_iacretary for )
cience, Technology and Bnergy is concernéd'éa a coordinatiig
|
centre ol thio informotion netiork =hich will hnve the follow*ng

1ein duties .

To provide training peraoﬁnet-vith knowledge

. , inforwation netvork aystems.

; To provide basic uaintenance and cet up datcbase.
' - To create contralized index on the library and

co.:.pile infor.ation in form of directory

To create databases which ére not av«ilable

any-here -also in 1i0STZ.

+

To achieve tﬁe.objectivéé, the Coordinating Comhittee
on .cionce and chhnology Inforuaation Hetiork should he establisihsd.
" Thie couriittee ill have the authority to set up the standards
of harf-ara, coft-are and even nanpower in ofder to enable :i0sT4
to =2zchange infor.uetion -rith othar countfies and matae it posaible ., .

for ingoruation flow in this network,

For tae long term plan, this, fnfornation netuork ia
pliﬂned to iink -:ith other inforuation centres evailable both
in ;1"11 & 2nd abroad,
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G.Conclusion .

The ﬂiniatgy of Ucience, Technology and inergy’which
ic the main orzanization in formulating the policy, plan as well
ac coordinating th: zorls related to science and technology of
tha country, has collzct2d various data and¢ information in this
raport for the Danzfit of private and puvlic organizations. The

ouraary on the detsilis erz as followus @

R & D budaet

Kescarch and Zavzlopment budgat and activities of the
na“ion aince 1575 arc precsnted and analyzed. The Fifth (1982-

19066) and the Sixth MNational Plans (1937-1991) stated that the
target of research and dev:lopment budget should have reached

0.57 of GNP ani 27 of the fiscal budget,

S & T manpover

The statucs oFf scientifjic and technological manpower
both in educational and employment systeﬁs is asszssed with
raspect to policy and measures for scientific ard technological
manpo:ler planning both in macro and micro levels, The raport
cnows that during 1.73-1I22 the.majority of nraduate students
in science and tachnology ar: from engineering field, then

tgricultur> and sciance respectively,
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Technology Transfer -

It has been reflected in data on royalty payment and
patent, It wae found during the past 4 yesrs (1932-1%&5), the
nunder of applicant: for inventory and research on science and
tachnology content h:zs significantly incrcased., BSesides, the
tachnology import payuant has aleo increased by &% annually,
nostly for royalty =nd technical fee for automobile, food and

biverage, and slactrical appliences.

These indicatora have cnabled us to justify science
end technology developnent in Thailand. It is obvious that ﬁhe
national development for scicnce and technology -iill be performed
hositatedly. Therefor:, further action on various information and
data are necessary. In order to obtain more meaningful and reliable
information and indicators, comparative study on international
sci-nce and technology indicators should be parformed. This
stucy will give trends aﬁd direction for national science and

t+:hnology development.

e hd
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Chart 1 The stepwise procedure of present S & T planning

Pfob_lem Survey

and Analysis.

Office of the National Economic and Social Development Boar:
*—E Ministry of Science, Technology and Energy '

Gt.her' ninistries

Object.ives,
Targets and
' Policy '

Formulation

office of the National Ecqnoéic and Social Development Boa
Ministry of Finance '

T~ |- Ministry of Science, Technology and Energy

Bank of Thailand

— Office of ‘the Na;t.ional Eco;m:ic and Social Development Boar

. Resource
Mobilizat.ion
and Allotment

| Ministry of Finance
+ Bank of Thailand

Budget Bureau
- Office of the Civil Service Commission

- Ministry of Science, Technology and Energy

— Other Ministries '

Plan

Implementatioq

[ Ministry of Science, Technology and Energy

Other Hinistries'.

Evaluat.ion

- Office -of _ the National Economic and Social Development Boa
‘——E Ministry of Sc:leixce, Technology and Energy

Other Ministries -
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iLnsgt 2 The Realtlonship among main organfimgtiona ia $e.ily &

formualtion, -prmoi:ion'g:ﬂimplmenta;ion

, Prime Ninistry ‘
e e f e e e - Y . - - .
: Cabinet Coapittee
Office of the Prime Minister} . L .
. 1. . .
‘ |
. . - . . 1
office of the Natiopal ‘Ministry of Science . _ | : '
Econonic end Soqlal, Teclmolegy and Energyf ~ — — - Other Ministries
Development. Board — 1 —r s
Thatland Development Office’af the |’ 1 Thailapd Institwte |~ - =] Science snd Technology R
Research Institute Peimanent | —~1{ .of Scientific and : Developwent. Board
- ~ Secretary . " Techmological Research r = { AT '
- — — ‘ b =1 National -Center for Genmetio
- 0ffice ‘of Science, Technology ’ ' . . Engineoring and Bictechnology
and Eneryy Polfcy and Plennlng F—1 | - | a . .. o B
w— " S . L - '{ Nitional Center for Hatallum‘y .
_Tectmology Tramsfer Center f— T : e - and Hsterial Technology
. - - .
- , o oo v -
Other Ageneics } —~ ) . l Nationdl Center for
- . ) . =1 “Electronic and Cosputer
l’ . 1. _ Technelogy
o . . I T : 1
Departoent of office of Natiomsl | - - | offsee of the Naticnal
Science Service Envirougent Board .| Bvergy Adminietration
Office of Lhe Matimmal office of the Atamie
. Research Council . ) ] Energy for Peace
\ .




Chart 3 Organization Chart of Ministry of Science, Technology and Energy

Ministry of Science, Technology and Energy

Office of the Secretary office of the Permanent !
to the Ministry ' Secretary . |
L Thailand Institute of Scientific
and Technological Research
Department of | |office of the Natiomal! | |office of the Natiomal Office of Atomic | |The National Energy

Science Service Research Council Environnent Board Energy foi- Peace . Administration




‘ ch'u'_t 2€n)

Office of the Permanent Secretary

Office of the Permanent Secretary |

~10£fice's Incpector

(2

-

|| Document

L Accounting
Section Section
1L{Supply

Section ..

. | 1 1 N | . .
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K System Manage- *
ment Section
|_{Meeting Section o || Budget || Discipline and| | }Public -Relations {|{Plan and Analysis and
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| {Evaluation .

Promotion -and
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Section and Report | Publicatien
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Chazt

Office of Science, Technolegy and Bnerg

Office of Science, Technology and Energy Policy and Planning

EY

~

y Policy and Planning

|

Clerical-Section

| Policy Section

Plan and Project

i Section

Follow uvp and

Evalustion Section

Manpower and Science
Indicator Section -

et

= to be-résponsible
for -the3lerical,
correspondence.
typing, sccount,
supply and

.-meeting works

of the division. 1

/

'~ to study, analyzel-

and propose the

. policy and
measures related.
to science,

-technology, energy .

environment,
research and
development of-
the national’
ministerial and
departmental
leveéls: In B
addition, it
directly coordi-.
nates with other
-government and
-private agencies
in developing - -
the national
science and
technology

- .along the same

‘direction.

- to study, analyze
and work out the
plan and project
of the Office of |
-the Permanent
Secretary, the
National Econemic
and Social Deve~
lopment Plan,
and the Principal
Science Plan to
be in sccordance

with che regulaced|

national pclicy
and. plan of the
country.

- to follow ﬁp and
evaluate the

working, impiemen- |

- taticn ‘of the
ministerial and
departmental
levels along the.
national science
snd technolegy
development plan.

~ t6 survey, compile

and analyze statist-
.ical manpower dacéd
‘related to Science,
-té&chnology, energy,

--—environmenc, research
"and development in

ordar to work out the
1ndicator system,
‘forecast ‘the manpower .
poten:ial .feasibili~ | -

. ty and its- impact

as- vell as reporc the
current science.and. .. .

“ technology circums-

tances of the country
and foreign.countries,
These activities will
be used as the guide

- 1ine in making poli-
. cies, plans and pro-

"jects in various :
levels, :
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Table 1.1 RiD and survey government budget in comparision with GNP and
the total government t_;udget. during 1975-1986
unit : million baht

f
. Gross Nat.ional] Government RD and Survey Budget
% Year | Product (GNP) Budget.
'*“E Total % of |% of Gov.| + from
| @P | Budget | 1975
{
1975 298,678 48,000 1,191 0,938 2.48. ~
1876 338,472 62,650 . 1,166 0.348. 1.86 -~ 0.62
1977 391,115 68,790 1,277 0.326. 1.88 - 0.67
1978 464,549 81,000 | 1,468 0.316 .| 1.81 | - 0.67
1979 546,448 92,000 | 1,331 ,0.243 1.45 - 1.03 "
1880 | 672,420 ' 109,000 1,507 0.224 1.38 - 1.10
i 1981 764,401 140,000 -] 2,549 | 0.333_ 1.82 - 0.66
1982 819,750 161,000 3,271 0.399 2.03 - 0.45
1983 899,543 - 177,000 1,656g 0.813. 0.94 - 1.54
1984 957,087 192,000 2,104 : 6.219 1.09 - 1.39
| 1985 1,000,435 209,000 2,416 0.241 1.15 {- 1.33
; 1988 1,055,762 218,000 2,020 0.191 0.93 - 1.55

riarks 1. KD and survey budget on science and sbciﬁl science of government
agencies and state enterprises. '
M 2. The figure of FAD and survey budget of the Royal Thai Army is not
available in 1983. o
fwurces ¢ 1. Office of the National Ec;onemic and Social Development Board.
2. Office of the National Research Council.
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Table 1,2.

. RaD budgel by ainistries. -

unit : million baht

[ R —

LA

MINISTRIES / AGENCIES =~ |11 .
’ .. |1e75|1078]1977} 1078} 1070 1980/ 1981 1982| 1883 1984 1905 1986
1.OFFICE OF THE PRIME MINISTER) 133) 185| 177] 173| 158] s6) 105|.158| o2} w| a1] 7
2.MINISTRY OF DEFENCE |~ ol0.07| - 3| 135| 161 105 222 a16| 7| 76| 19| 14
3.MINISTRY OF FINANCE . - -21] 43| 7| o] ofo.2| 22| 26} ‘12| 10f ‘2| ‘0
4.MINISTRY OF FOREIGN AFFAIRS | of 24| 3z[ of o of of of  -of of of. of
S.MINISTRY OF AGICULTURE AND | 556) 558| 611| 798| 565| 68411040)i029] 816{1332|1317 1111
m'rlym . : v l ' R . [N R | . o . ' . .
smmmvovmnsmm "165] 48|. 84| 's5| 84| 108] 207 73| ‘79| 27| 42| 22
- COMMUNICATIONS 55" | | I A e - |
7. HINISTRY OF COMMERCH 20| 31] se| 1a| 28] 28| sa| a8 38| 12| a3}
8.MINISTRY OF INTERIOR 39| 9| eo| a1| s3] 36| 121 120| 198| 118] 48| o7
9.MINISTRY OF JUSTICE .ol 1 o] wof "o} o of 0.5 0.6]o.0s] 0] o
10. MINISTRY OF SCIENCE, | - f-{-"1- - | o3 s19] 180| 76| s2| 118] 121
| TECHNOLOGY AND ENEROY | - A
{11.unasey of moicaTion | 2r| 28| 18] a1| 24] 1a| or| 18] 31| 25| 34| .38
12.MINISTRY OF PUBLIC HEALTH | 67| sof 09| ‘77| 111} 7| es| 78] 72| 28] 3| 4o
|13.kmvasTRY OF INDUSTRY: 66| e8] 71| 87| 100] 128] 227| 130] 120| 281| 430 co7
14. MINISTRY OF UNIVERSITY 48| 43] s1| as| a7} s3] 108] zs9| 107] 7] 172 108
AFFAIRS . . - ' | 1
15.STATR ENTERPRISES 28| 30| 17| 23] 11} 14 63| - 8| .24| 63| 8
16.0THERS 3l ol of of of of 7 o| 25/ 0.2
TOTAL 1191{1165| 12771488 1331 1507 | 2648 3271 1655 2104 | 2416 2020

Source : Office of '!‘he-Nat.idnal"Résearch Council

| emgmanesw rwe seen S0




Table 1.8.  RaD budget by fields.
| | SR unit ¢ million beht
| FISCAL YEAR
| FIELDS .
| 11978} 1979] 1980] 1981 | 1982} 1983} 1984 | 1985 ] 1986
1. AGRICULTURE 797] 569 681}1024}1097} 920)1783)1464)1188
2.INDUSTRY AND ENERGY 109 131{ 141] 248] 147| 128( 717| 783( 573
3.NATURAL RESOURCE DEVELOFMENT 2] 2] 3] 151] s1] 17] 31] 370] 534
4. ENVIRONMENT AND CONSERVATION 15| 25| 22| 20| 25 s4| 16| 108] S50
5.COMMERCE AND SERVICE of 27]. 27} e1] 40| 29| ez 163] 148
| 6.COMMUNICATION AND TRANSPORTATION | 48| 64| 107] 170 172 e8| 51| 46| 2
7.SCTENCE AND TECHNOLOGY 101] o7] se| 208| 175| n.a| n.a| n.a| n.a
8.SOCIAL DEVELOPMENT a3| 37| 44| 145] 183| 86| 280[ 99| 184
9.KDUCATION, RELIGION' AND CULTURE 21] 23] 9| s52] 175] 35| 87| 128] 210
10.MEDICAL SCIENCE AND PUBLIC HEALTH | 79| 121| 87| 74| 117] 130] 105 178| 225
11, NATIONAL DEFENCE  137] 18] 200| 222] 824| 0.3] 42| 18] 14
12.POLITICAL SCIENCE AND ol of o ol of 3| 12| af 7
ADMINISTRATION
13.PUBLIC ADMINISTRATION of ol of ol ofli1o9] 13/ 113} s
14.BASIC STATISTICS AND GENERAL 16| 81] 110] 116| 249| n.a| n.a| n.a n.a
15.0THERS o] of 14] 49| 18] e8| 98] n.a| n.a
TOTAL 1488} 1331} 1507 | 25498} 3271 | 1665 3295|3473 3145
% OF GP. 0.31}0.24}0.22}0.33/0.39}0.18}0.34|0.35]0. 30
% OF QOVERNMENT BUDGET | 1.81)1.45)1.38|1.82}2.08}0.94}1.72]1.881. 4

‘Remarks : 1.Budget from the government

‘ g.n.a—figure is not available
Source : Office of The Natianal Research Council

2.Budget. from the government, Non-government and foreign countries
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Teble 1.4. FRD expenditure budget by all sources of funds

during 1983 - 1986
wnit : million baht
R & D and Survey .Performers
Year | Sources of Fund | . Qov. Agencies State EntorprisejPrivate Agehcies Total
RD and] % of |R&D and] % of RWD and] % of (RaD and] % of
Survey | Total {[Survey { Total ' Survey | Total {Survey | Total
| 1983 {Government Budget| 1,647 77.5 9 0.4 0 o | 1,65 77.9
! Non-Gov. Budget ] ] 20 0.9 34 1.6 4 2.5
' Foreign Countries| 393 18.5 23 1.1 0 0 a6 | 19.6
Total 2,040 98.0 52 2.4 34 1.8 | 2,128 | 100.0
' 1984 |Qovernment Budget] 2;104 63.9 ) 0 0 0 | 2,108 ] 63.9
Non-Gov. Budget 0 o] 123 3.7 22 0.7 145 a.4
Foreign Countries| 998 30.3 a8 1.4 . o | 1,088 | 31.7
Total 3,102 ss.2 | 1M 5.1 22 0.7 | 3,295 | 100.0
1985 |Government Budget| 2,353 67.8 63 1.8 ] 0 | 2,416 | 69.6
Non-Gov. Budget 4 0.1 154 | . 4.4 | 323 9.3 481 | 13.8
Foreign Countries| 495 14.3 81 2.3 0 0 576 | 16.6
Total 2,852 8z.2 | 297 8.5 -| 323 9.3 | 3,473 | 100.0
| 1988 |Covernment Budget| 1,952 62.1 88 | 2.2 0.3 0.0 |} 2,020 | 64.3
" |Non-Gov. Budget 123 3.9 88 27 .1 s 2.0 | 273 8.6
Foreign Countries] 794 25.3 58 1.8 0 ] 852 | 27.1
, Total 2,869 91.3 | 212 6.7 64 2.0 | 3,145 | 100.0

Source

R ok I

¢t Office og: the National .Research Council




Table 2.1 Number of researchers by fields in 1982.

)

. FIELDS NUMBER OF RESEARCHERS . %
. N
< 1. NATURAL SCIENCE 987 18.44
2. ENGINEERING AND TECHNOLOGY 338 6.46
3. AGRICULTURE . 1,401 ' 26.77
A, MEDICAL SCIENCE . 985 . _ 18.82
5.’ SOCIAL SCIENCE i,542 29.47
TOTAL 5,233 : 100
Source H Offi;é of the National' Research CO\;ncil.
&
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Table 2.2 Number of sﬁudents in state educational institution in

various fields, 1985.

NUMBER OF STUDENTS

FIELDS %
HUMANITIES 24,270 3.6
EDUCATION 98,551 14.3
FINE ARTS 1,378 0.2
SOCIAL SCIENCES ' 308, 652 ,45.4
LAW 168,242 24.9
ENGINEERING 13,925 2.1
NATURAL SCTENCES 23,380 3.4
MEDICAL SCIENCE AND HEALTH SCIENCE 24,651 3.6
AGRICULTURE 15,673 2.3
OTHERS 1,209 0.2

TOTAL 675,931 100

Source : Ministry of University Affairs.
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Table23: S &7 Manpower- biéducgtto:nol Fields dut.ing 1873 - 1982

_ .

#lt - Natural Science ' Agrtculturai - BEnginecring | Totel '

; ~ "Science . o

| ‘Total ! F | Toter. R 4 _Total | " M F Total | B |7
193 - 817 80 | 437 - 3,133 2,726 | 409 10,659 | 10,4640| -211 . 14,609 | 13,552 1-,051"

1934 785 430 355 3,031 2,539 492 . | 12,511 | 12,331} 180 16,327 | 15,300| 1,027
18y 5 . 877 452 | 425 3,036 2,601 435 . 12,172 | 11,516| 254 16,005 14,971| 1,114
19%6 969 . 515 | 454 3,160 2,768 1 392 16,161 | 15,900 253 20,290 | 19,191| 1,089
19y% .| 1232 589 543 3,722 3,117 605 21,615 | "21,245| 371 | 26,473 | 24,954 1,519
1998 | 1,119 558 | 561 4,777 - 3,862 | 915 24,151 23,723 428 30,047 | 26,143 1,904
1999 1,199 . 593 | 406 6,249 4','939 1;360 | 21,493 21,065} 426 28,941 | 26,551} 2,390
1880 1,815 911 { 904 - 6,638 '+ 5,212 11,626 22,192 21,639| 553 30,645 | 27,762| 2,883
49¢1 1,887 927 | 960 6,408 5,088 |1,320 23,240 | 22,722{ 518 . . 31,535 | 28,737] 2,790
1982 | 1,326 71 | s85 7,250 5,796 |},454 23,867 | 23,439] 428 32,443 | 29,976] 2,467

" 11,926 | 6,096 |5,830 47,404 38,596 |8,008 180,065 | 186,44513,620 | 247,355 | 225,137]16,258
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Table 2.4 Setence and Technology Graduates (degree level)
“produced in Thailand in 1978 - 1982 R

.: : : — . n . - “. .‘

Pields 1976 - 1979 © 1980 1961 . - 1982

M 3 N W" >
1. Batura} Science 1,077 1,160 1,783 1,002 1,29
2, Agricultural Seience 1,100 . 1,323 1,432 1,377 - 1,330
3. Engineering 1,166 1,270 1,562 . 1,632 1,658
Total . 3,341 3,753 . 4,757 . 4,561 4,202

Teble 2.5 ' Science and Technology Gradvataes (Below dégree level)
produced in Theiland in ‘1976 - 1982 :

| Totel

* Flelds 1976 1979 1980 -.. 1981 1982 . .
& ..'. - . " - N A_&
1. Matursl Scfence 42 S I 35 32
2. Agrieultursl Sciense .- 3,677 4,926 5,206 5,031 5,920
. * ot . . .
3. Engineering 22,987 20,223 20,650 21,608 22,209
26,706 _ 25,188 _ 25,888 26,674 - 28,161

Y

»
P

*Engtneering include technicisng and craftomen

So'ul'_ee' ¢ Anpnual Repor{'; of Educational ‘In‘atitufea.



Teble 2.8 | 8 & T Nanponer in Bech Sector by Field in 1981

|\

£ )

N . %

Government  State Bducational ' Total

Sector Enterprise Institutes '

Fleld R . :

1. agriculture 13,195 4,977 2,389 - - 20,561
2, Watural Scfence . 6,311 . 1,507 . T 3,9%8 - 11,766
3. Engineering- © 29,026 40,222 L 3,734 72,982
Total 48,532 - :.6,706 ~ - 10,021 . 105,309 _

‘Source Mabtty of Setence, Techmlogy aad Euecsy

Table 2.9 mmpouer for sGieaco and Teelmolosy in the
Private sutor hr'l'ha! land

Total number of ccnmtes avrveyd t 105.

Delou degree Bachelor MHaster Doctorul. An

- level _ degres  degreo - dagree dagres
R — = - : . _levels
PRESENT STOCK . o
Matural Science 395 197 . 9. 3 207
Agricultyral gcience 167 . : S (1 S 1 S » J
Bngineering - - 3,353 ’ - 967 . 140 - . 6 1,213
Medieal science 10 LA -7 .3 84
Totel . 3,925 ~ 1,309 . 12 12 - 1,483

)

ADDITIONAL REQUIREMENT.
DURING NEXY 5 YEARS

*  Metural science: 2. BT S o - 27

_Agricultural Bciemce. 0 = . 19- 0 0 .19

Engineeri 429 - . 226 - 11 2 239
Medical sefence - 0 _ 0. 0 - 0 .0

' 2 285

}om. 431 |7 213 - 13

-



‘Table 2.8 The Number of Employed Manpower hy Industrial Sectors

Total of Primary Secondary| Ore |[Construc| Manufac |Tertiary |Commerce |Transportation
Year all Industry Industry |Mining| -tion { -turing. jIndustry and | Services' |Others
| Industries| (Agriculture) Communication
19682}13,772,104 11,334,382) 589,408|29,588 68', 813] 471,027|1,618,849} 779,904 187,474] ©55,271}251,869
(100.00) 82.20)° | (4.13) (11.74) ' | (1.83)
1970] 16,652, 267 13, 201; 801 950,}69 86,674| 181,477 ' 98?, 6402, 35:;);.690 875,798 - 293,685]1,184,207] 145,912
| <100.00 (79.28) (5.70) (14.13) | (0.89)
1980} 22,523,700 15,942,600 2, 261,000} 38,500 435,800}1,288,700}4,318,700{1,915,800 515,600{ 1,886,800 500
(100.60) (70.:78) (10.04) . (18.17) , (0.00)
1982}24,831, 200 16, 984, 000{2,591,100|64, 400 520._, 200{2,006,500]|5,253,600]2,298,100] . 577,100} 2,378,000 400
(100.00) 68.40) | (10.43) 1 e (0.00)

Report. on Labour Survey in Thailand, 1980, 1983

& .

t

Source: Report on Population and Estate Housing Survey National Statistical Office, 1960 - 1970
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Table 2.9 S & T Manpower in ASEAN Countries

; S& T Manpower

Country Year | Total S&T Technician and Technician

Manpower per 10,000

labour force
Brunei 1981 8,515 2,214 | 4,301 330.7
Indonesia 1976 | 1,217,874| 95,389 | 1,122,535 78.6
Malaysia 1970 35,815]  .oiecien [ cecenenen 25.3

Philipines 1980 | v.vesee..f 1,083,742 | .........

Sihgapore - 1969 64,718 38,259 25,920 256.7
' Theiland 1969 67,632]  20,288°] 47,344 13.8
Burma 1969.| vreneren 18,500 | vevernree] eeeens
Korea 1981 | 2,025,639 94,171 | 1,931,468 524.8

Source : Unesco 1984, from Chee Peng Lim, " 'New'Teclmqlogiess in Asian:

Challenge - and Response" paper presented at the International
Oct, 21-27, 1985 Human

Seminar on World Strutural Change 1I,

Resource Institute Thammasat University.
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tgth -ét Summarx tahlo showing 30: chnnnele of tvensfar of tcchnology
. (mftiion baht)}

—

S

yeor |Total Poreign Total {mpert. | Mumber of com- | Outward remit- 1
investment of canital tractual natco- tance of profits
- soods ment ‘ and dividene.

11960
; - 1,465.0 2.
s ! Ege; - 1"“53.0 . 2
; ;?23 : - 1,960.0 o1
:, ‘. ¢ - 2 468. 4
;;}964, ‘- 2. ,509,0 1
: !-965 -’ . ’922 0 K 3
1 1966, 570.6 '3,538,0 5 .

1967 89444 %,837.0 5

1969 1,057.5 6,184,0 11 51645
{1970 890.5 6,557.0 16 575,8
N "71 8080" 6.19100 13 \ 56“.‘ ‘
11972 1,627.1 6.885,0 - 26 . " 56545
11973 1,606,3 . B, 15640 46 " 64503
J19780 3,336.4 14,1520 "33 902,3
11976 1,616.1 13.777,0 © 31 1,612,7
{ 1977 2,163,8 17,331.0 - | S48 1,63543
{ 1978 .« 1,010.8  23,095.0 . | 52 1,660.7
11979 1,067,7 . 27,670.0 © &b 1,971.7
§ 1980 3,816.0 33,895,0 43 .. 2,069.1
11981 6,363,2 36,709.0 18 3,406.1
11982 4,338,6 . 35,4360 3 2,716.2 .
Jess 3, 00844 53,561.0 . CMed - 2,714.3
_ datc ) .

recordcd ,53°
| Totel 42,436 332,439 . 512 . 23,299

fsuv:cc t.

8ank of Thailand



Table 3,2 Thailand: Olitward Remittances of Management, Copyrighis and
- Patent Royalties by Country '

N

Oleréantage) — '
_.counkry: 1973 . 197k 1975 1976 1977 1978 © . 1979 1980 1981 . Average
' : ' : .o : 1973-91°
United Stateg b 27.0 22.3 32.6 3i.9 29.6 - 27.4 28.1 53.4 31.0
Unitad Kingdem 8.7 14.0 22.3 71 . 5:1 5.9 4.8 3.6 . 3.4 7.0
Wong Kong Tl 15 2.6 2.7 1.6 246 . 240 2.5 5.3 2.0 2.5
. Germany 2.4k - - 1.7 3.6 149 3.0 3.2 2.7 3.5 2.4
Others 14,7 14.1 11.5 13,4 8. 4 17.9 28.4 18.2 .z 1.7
Total - 100.0 100.0 .. 100.0  100.0  100.0 - 100.0 =~ 100.0' 100.0.  100.0 | 100,90
Source : Office of the National Research Counc'i.l..
i)
® &
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Tebla 3.3 Thallend : Renittances of Tochnology Fess
.classifled by Type of Payments

{us & milidon)

of . Year 1972 . 1973 . 4974 3975  1976- 1977 1978 1379  1980. 1951 |Totmy | %
Remi ttances _ S - _ ) . , :
foycléies - . | = 5.16  7.68  9.67 12.06. 12,82 18.01 17.12 . 22.59 28.42 37.23 |170.76 [67.39
- Technical Pees . | . - 1,56  1.96 - 1.39 2,51 k.70 k.63 T .7.3%  9.27  13.85 - 19.68 | 66,42 {26.24
Trademark Fees | | 0.06 " 0.06 . 0.08 - 0.01  6.24  0.07 0.63 0.94 - 0.22. 0.16 | 2.47]0.97
Mangement Peos” T - - IS = 2.2k 1,69 2,33 3.68 3.92 | 13.66| 5.40 |
Total 1 618 970 1112 WGEB 17076 - 28,73 26,78 35.13 4S.77 63.01 |2s3.38 J100.00

@1 Mo record between 1972-1976.

Source s ssme as table 1'9

.
@ B

P
&




Industries

of contracts
181C . . Industries { Ruaning Fixed Lumpsus | Others |. Total
. . rogalties | foues . § fixcd -
: per fous
unit )
. outaut .
311-2 | Pood 25 - . 5. . & 2 36 ’
313 Beverages ’ 1 2 ' ) - &
314 Tobacto - o L 1 1 - - 2
321 .} Toxtiles - . S ' 9 3 16 . . 26
322 ! Weaving nvwnuor. 13 1 2. - 14
324 . | Pootwear 2 .- . - 2.
1351 | paper and vwwou wuon:nnc 2 e 3 1 -
u2 Printing, publishin: 2: . - 3 - -5
351 - Industrial chemicals : . 18 -3 8 X 30
352 . | Other chemical products . o <1 é 2 13 b2
353 Petroleam refineries and products - 5 3 "1 9
355 Rubber products’ 5 - 1. 2 - .6
356 Plastic products A 1 - . 1, 3
361 | pottary, china and o»nnvnznmne : 2 - B - 2
362 @less and glass products ) 6 . - .1 . 7
. 1359 | Nenematallic mineral vuousanq 3 - 1. 2 1 &
1371 - | Iron and steel - - L - 5
372 | | Non=ferous wetal . B | - r X ;o= - T
3g1 - | Hetal products . . 3 1 3. o 2 6
302 s»n:»aoun except electrical - - 10 3 3 S} 20
303 - | Blectrical mechinery n=4 appliances 23 p | - 4 ° 2%
334 ] Traneport -cquipment . 20 . 3 - 2 6 32
385 | Other machinexy . . S 1 - - - 1
-Service activitios o .16 - 8 L2 o8
"~ | Total - o . 223 36 . 70 59 - 388
- . : " e 1(57.47) acencu aua.o&vkpynnmonww awoo-oev . | .
- ) cocunw..u ubsr of 4’9»».33
eI " < L .o ST P -, © O raundmes e - -
& &
R &




‘_leu. 3.5_ ;eehaolqeLfees clasgiffed by industry

tnawtry (R
Chemicals and chemical products| 22.6 | 2.4{ 275 | 2.
Blactrical appuanc‘ea. ‘. _ - 5%.1 6.3 85.5 6.4
Cosmetic N T 102.5 | 10.9 | 187.4 | 3003
Petrolevm produefs . | -23.7 | 2,5 | 1480 | 111
patteries : S 4.9 | 0.5 6.3 0.5

- Pharmacauticals ) 79.6 8.5 95.6- 7.2
. Rubber producte " ] 613 ] 6.6 . 74 | 5.6
- Trangport equipment i 127.6 - | 13.6 166.8 | 125
‘Patmts . . . o~ Ve | 1.2 9,95 | 0.7
Texttles | . ] - 55,03 ] '5.9-] 875 6.6

Food and beverages - | 110.8 |'11.8 | 16,3 | 2.4

Others =~~~ - 278.9 | 20.p | 327.3 | 24.6

Total - 936.9 |100.,0 | 1,330,753 |200.0

¥

)

Source _' ; PBenk of Thailand



Teble 3.8 Thatlend ; IF_norto of !achl'net*. ou!
opYyY -] aten Oy
. - : 5% [ Trect foreign

am ow 0t D

twiard Rémiti

IR ITIS
1 Wmen.t

tancés of )lan;. engnt Feegs,

& 7 I IO (1

1972

1973

1774

. 1975

197

1977

1978

1979

1980

1981

1.

2.

3.
- tachnology fees
Ratio of total remit

. 4.

‘:o'

~ US ‘dollars)

8.

-mpnademgnt feeo, patent

feeo gnd other techmo. |
logy feep to tokal

Imports of mechingr
(miliion US dollers

Total romittances of

royalties and technical
fosistance fees(mill
UsS dollars) .

Percentage increase of

tances to imports of
wachinery

Net inflow of direct
Investment (million
us dellars) _

Batio of totel yemit-
tancegs of mandgewment

fees and The like to
Net Infiew

Remittancep of profits
and dividends (mfliion

Ratio of total remit-
tencaes of wmanagemgnt -

remittances of profits

and dividends '

301.0

6.79

. 10.023

68.19

10.10

27.04

0.25

“3‘. 1

9.70

42.96.

18,77

0.12

91.26

-

0.024 |

0.31 ¢

664.9

11,12

14.64

188.28

0.06°

. 84.91

0.25 |

720.7

14.57

' 81.03

0.020

85.53

0.17
69,12}

10,21

172.75

.n.aa

79.12

0.22

635.4

0.023

97,05

8.22

791.5

24.74

106,07

80.16

b

0.23 |

0.31 |

1,066.1

| .és.voﬁ

i

0.025

40457
0.54

81.45

0.33 |

1,278.6

35.12 |

31.14

~0.023

51.29

0.68

| 96,53

0.36 |

1,529.6

45,7

20,38

"0.030

184,97

. 0.29.

98.28
0.038

276,66

0.22

' 99.31 143;03.

. 0.41_ o.g;, 

et

" 60.99

23.88

0.026

1,168.4

0.26

756,92

L - gomcé 2 _EsgApsutere Joint Un

—

it nTNCs

e |
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Tatle 3.7 Tochnology Import Payment in Thetland 1972 - 1964

(billion bakt)

’ Year o Technology Iﬁpod Paynenf
1972 S . 142,02 .
1973 ' 200,35
1974 226,53
1975 S 298,89
1976 L . 382,20
1977 o ' 504,7
1978 - o . 543487
1979 T 729.19
1980 996460 - C
1981 ) " 1,831.20
1982 | 1,566,858
1983 | . 1,093.41

Source 1 Bank of Thailends
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" Table 3-8 Internationmel publications in s,ege{\« and
‘techmology from Theiland :

thumber of publications

Institution -
. | 198

Grand toted s 238 269

1977 1979 . - 1963
btahidol University’ .. 86 02 . 106 131
Chulslonghkowrn Unfversity . = 21 33 a2 39
" Chieng Mai Univereity C18 8 17 8
Rapetoast University -2 6 B 9
© Slipskomn University "0 5 1 8
Rhon Kaen University. . 3 & 7 7
?ttnca of Songkla vaivargity 1 4 5. 6
King, Wonghut Institutecof - = 6 15 4 4
. Tachwlosy . . o - .
Thasland Inetitute of Sciantitis 2 X ) 2
~ and Tochnological Ressarch _ ' '
Ministey of.Science, Techaology c - 0 3 ‘2
end Evargy _ ' C
Hintotry of Agriculturs D B ST 16
Winistey of Public Health 1 49 14
Aptan Institute of Tochnology 12 17 7 23
Sthers . - v 3 1) 27 . 46
: 318

Soored 1 “Inst.i_tu'f?e for Scientific In!ofm‘.»t.ion', UoFalle



" Table 3.9 Inmstitutions within Thaildnd publishing in
: Journal of the Science Socibty ct ?hllilal g

1975 - 198&
*
L5 " . .
-Q.. Institutions Tptél“ 2::?123 13’ collaboeaxtve
- ) '
Mahidol hnivo;aiﬁy . - | 60 - . 43 B o ._23
Chulalbqgk0tn University . 46 e 36 12
Frince of.Songu;d University s _ .1 8
Anlan Institute of I}nhnology - 13 ' 10 3
531pakorn University— 10 3 LS
Caiang Mai Untversity . = " -9 . 6 - 3
Mﬁntutry of Science, Technology : ‘e 2 4
and Energy ' . ' Co _
‘Khort Kaen University . ' L5 z
Kasetsart University : & T3 |
King Mongkut's Institute of 03 .1 ' 2
Technology LT o .
Ramkhamhseng University’ _ EREEE T 1 ) o
Thailand Institute for Scientific . oo . : .
and Techhological Research 1 1 0
inetitute frr Promotion of Science
and Techknology Teaching 1 1 o
Minietry of Zducation 1 1 0
s-aginakarinwiréte‘Uﬁinreicy. 1 ‘1 0
Minfetry of Public Health: 1 .0 1
/ rmed Forces Research Institute of. 1 () 1
, Medical Science _ , . . ’
Auek of Thailand N - ' i o - . R
Towsd . | 188 15 (62%) . 70 (36%)




rabxe 3.10 Subj«t-\ﬂoo digteibution of research yepers
ftom ASE&N countries bagsed on the titloo of jourmals

L
’ | Total wmber of papers tn 8C1 1379 and 1980
'Indcneslt Malaysta - Phitippines 81&5:;0:6 Thailsnd |

'Wedical Scionces 108 i 17 15 233
Phyatcel Sciences 10 . 43 ‘- ‘ 5 33
agrieultural scxdacao 9 51 -_.82:'. - 36
Biological Sciencea 8 47 © 10 .18 15
‘Chemical Sciences — 8 83 13 18 .35
Enginearing & Carth - 22 19 : 9 29 23

Scienconw . - ' -

- Mathematical Sciences 4§ 19 - 22 8
Food Science & Technology = 8 ) ‘ - -
Znvironment Sciences - 6 . 7 ' - 12
?etergnary Sciencas - - .29 - .-
Others 1z 1 5 .23 80

, ' _ . - £
+  Total 182 452 7 S 258 75
’“‘W’
6.

Includes papers pudblished 1h~Jourﬁal of s;tenég Socteiy of Thailend




i’a&le 3. 1 *’ayment.c {(aae for ‘rechnolog,y Impottation
dlcsalfted by Types of Payment 1978 - 1983

" (millson b¢h€7

4
E4 - . o7 : .
Ygar Koyalty - Trademark Technical Management Totel
1098 47,3 12,8 169.3 \ 36,4 5430
'ol9r9 461,35 . T 19,2 189.2 © 53,5 723.1
1980 581,5 - et '275,4 7543 93646
', 2981 812,3 S v3,8 T429,5 85,5 1,131,2
: i9gz 861.3 - . S8 . 390,1 . 18l.4  1,442,9
1983 0887.1 4605 . 46846 163,7  1,56548
Source i Bank of Thailand
; ) Table 3 12 ' Payments Hada tor Iechnology lnpottatton
) _ Classified by Inéuatttes 1978 - 1983
(mlllion baht)
‘ Industry 1978 1979 1980 1901 , 1982 1903
,Chenical = 18,1 2246 . 27.5 36,3 6249
_ Electrical Gooda - . .- 3609 44,0 65.1 . 85.7 57,4 129,6
3 Cosmetic . o 6348 70.5 ~ 102.5 137.4 138.2 16347
Fetroleun Produc:; . 1546 - 32,7. 23,7 148.0 37.6 5645
. na’tt“y ’ . " 549 G4  lre9 6.3 6.9 10.“
e ‘Pharmaceutical i 53,7 79,5 79 3. 96,0 113.9 103,3
Rubber Products - 41.7 55,1 61,3 Thoe 723 7543
Automobile and Spare , o
UParte | T 59,1 106,59 127,6 1668 17648 261,3
Pﬂ‘.nt . ' . . 6-.‘ . 6..? llQl . 9.9 7.5 16.1 .
Taxtile 52,1 36,7 56,5  B7.5 95,5 1128
Food 6 Beverage _ S 92,5 110.8 166,33 162.6 222,9 .
Gther - 181.1 179.5 278,59 327.3 487.8 .611.2 .
&: N ® . ' : .. - :- M .o '
. Tokal .. . 543,9 723,1 93646 1331.2 1462.9 1565.8

Source 1 - Dank of '.I;hai_.land




(Q? 2

Table 3.13 The Number of Patent Applicants during 1982 - 1986

Types Engineering Chenistry Industrial Total
" Products
Total
Year |Thai{Foreigner|Thei|Foreigner|{Thai} Foreigner|Thai 'Foreiﬁner
1082 | 36| 124 al .20 | e7| 100 |ier| a3 558
1983 35 191 12 322 141 131 188 644 832
1984 38 227 12 393 182 192 230} - 812 979
1985 48 237 9 415 129 153 184 805 989
198IB 44 205 lé 429 . 182 15§ 242 793 1036
Total| 197] 98a | 53| 1166 | 721] 735 | 971] 3485 4456

Source: Hinistfy of Commerce ‘-
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Table '3..14 The Number of Thai -Pafen_tees

Engineering Chemistry Product

|Fiscal|- Design _
‘Year 1. Total
" |Thai|Foreigners|Thai |Foreigners|Thai|Foreigners |
1982 | 1 1 - 1 8] 4 | 55
1983 | 3 1 1| e w -z | s2
1984 | 8 7 [ 1] e 18] ‘19 | e1
'1985°| 4 3 | 1 T 71 16 |. 102
‘1988 | 12 | 17 1] aa e8| 32 | 174
‘Total| 26 |- 29 a| er | we| 10 | s

Source: Ministry of Commerce




Table 3.15 The Number of Patent Applicants and Patentees in Thailand

r* ------ T“-‘P"‘-"--—‘—-—w—-—r- ----
, " Thai
Year |--s-mem-esmssesomoeemees g
; Applicants Patentees
f':‘: »:--f— ————— dn———-—-—-"- ———————————————— J
~ & -
‘q 1982 127 7
S
: 1983 188 18
1984 230 26
1985 184 76 .
1986 242 . 81
.......... ...--._-_..--.-.-_..-,___.._-..--..{
971 208
O J

e L et

Foreigners

........... o S T

Applicqnts Pateﬁtees

T E S

431 41

643 .34

749 35

805 26

793 93
e EE R R EEE Y

3422 236

* Source :Ministry of Commerce

Unit:person

P L e R e
- on o e

b oot e e

558 55

832 52

979 61

989 102

1035 174
Coe am

S e e

A e e L R T R R




