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PREFACE

In response to the request of the Government of ‘the Kingdom of
Thalland the Government of Japan has deelded to conduct a basic -design study
on thevaojeet fer Constrnetlng ‘the’ Industvlal-Standardlzat1on, Testlng and
TrAiﬁiﬁg7centfe-gna"the indusﬁbial Metroi6gy:Testing'Serviee Centre and the
Japan Internatlonal Cooperatlon Agency (‘ICA) sent to Ihalland a study team
headed by M. Klyoshl Isaka Head of the Second Ba31c D951gn Study: Division,
GranL Ald Plannlng and Survey Department “JICA from March 29 to April 19,
1988, -

The team had dlseu531ons on the project wlth the offlelals concerned of
the. Government of Thalland and conduebed a fleld survey in the progect site.
After the team Peturned to Japan further studles Nere made, a draft report
was prepared and for the explanatlon and d;s»u331on of it, a m1331on headed
by - Mr.. Shlgetaka' Sekl, Deputy Dlreotor Internatlonal Standards Offlce,
. Standards Departmeut Agenoy of Indusbrlal Sclence and Technology, Ministry
of Internatlonal Trade and Industry was sent to Thalland from July 10 to July

16, 1988. As a result,_the-present report has.been prepared.

I hope-bhat ﬁhis report will serve for the development of the project
and eontrinute to the promotion of friendly relations between our two

countries.

1 wisn to epress my-deep appreciation to the officials concerned of
the Government of the Kingdom of Thailand of their close cooperabion extended

to the team.

_ July, 1988 _

Kensuke Yanaglya
President
Japan Internatlonal Cooperatlon Agency
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SUMMARY

Since 1961 when the First Five-Year Economic and Social Development Plan
was initiated, the Thai economy has been growing steadily, with the
nation's gross domestic product (GDP) maintaining high annual growth rates
ranging from 6% to 8%. On the other hand, the ratic of industrial
production to GDP has also been continuing to rise. 1t inctreased from 12%
in 1960 to 20.8% in 1985. The manufacturing industry sector's growth rate
has always exceeded that of the GDP. As is clear from the above figures,
the growth of the Thai economy is largely attributable to the expansion of
its manufacturing industry sector. The Thai Government is now in the
process of implementing economic development policies centered around
industrial development programme on the assumption that this trend will

continue.

The present Thal trade position is characterized by chronic deficits,
although both exports and imports are on the rise reflecting the expansion
of industry and the inerease in consumption demand. Improving the
nation's trade balance is indispensable to the further growth of the Thai
gconoimy . It is essential, in this context, to increase the nation's
exports by enhancing Gthe quality of labour-intensive products and
increasing international competitiveness of the pation's industry. To
this purpose, there 1s a strong need to promote industrial product-

centered export policy measires,

On the other hand, Thailand's basic industrial structure has as its main

characteristics the following factors:

1. Factories are small in scale

2. A high percentage of the nation's labour forece in the industrial

sector is concentrated in medium and large-size factories,



3. Labour intensity of small industries is high:

I, Factories are concentrated in the metropolitan ‘area and factories in

rural areas are small in scale.

In Thailand, most of the manufacturing facilities-are smail underfinahced
factories deficient in equipmenk, teohndlogy and skills. For Thailand's
jndustry to contimue to grow, it.is essentiéi £Q eﬁhance‘thé caﬁabilities
of these small faétories in terms of product quality and delivery_time,
and to integrate them into. the nation's modern industrial production

system,

In light of the current situation for the nation's:industry,:the Thai
Government has recognized thé need to introducé_a quality contrdl syStem.
for the privabe sector, and is now actively promoting the expansion of the
nation's current industrial standardization and setbing up a metrological

system.

With the baokgrOUnd mentioned above, the Thai’IGOVernment planned - to
establish the Development Centres for Industrial Standardization, Testing
and Metrology with a view to developing ‘the nation's industbial'
standardization, testing and metrology. Thbée.would reéult in imﬁroving
the nation's industrial base for further growth of its iﬁdustry, grantiaid
~ for the project to be provided by the Japanese Government was, therefore,

requested by the Thai Government.

In response to the above request, the Japanese Government édnducted the
development survey in February;__1987 through the Japan International
Cooperation Agency (JICA) and drew up the master plah. in vegard to
enhancement of industfial standardizabtion, testing ~and métfdlogy in
Ehailand. Based on the result of above survey, JICA Qénfirmed the_céntenb
of the request and examined the extent of .the éoopération through the
joint sﬁrvey implemented in December, 1987lby the Preliminary Study'Team

which is concerned with the grant aid and the Contact Mission which is

ii



concerned ~ with - the technical cooperation. As the result of the
examihations,'it was concluded that an early implementation of grant aid
- to the pfoject was necessary. And the Japanese Government dispatched a
Basic Pesign Study Teain to Thailand from March 29 to fpril 19, 1988
through ﬁhe Japaﬁ Interhational Cooperation Agency (JICA} for the purpose
of examining.the_feaSibility of the projéct and of conducting basic design

of the facilities and equipment necessary for the project.

This project consists of the "Industrial Standardization, Testing and

Training Centre" and the "Industrial Metrology Testing Service Centre,"
The major functions of the two Centres are as listed below.

The Iﬁdustrial Standardization, Testing and Training Centre

1. Testings for developing of draft industrial =standards and certifi-

cation.

2. Conducting trainings in standardization, quality control and testing

Lbechniques.

3. ‘Research and technical guidance on standardization, quality control

and testing.
4, Dissemination of technical information-and diffusion of technologies.
5. Implementation of testing on request.

“The Industrial Metrology Testing Serviece Centre

(1) Metrology
1. Establishing a system for supplying industrial metrologieal standards.

2}"Establishing, maintaining and supplying industrial metrological

standards.

iii



2)

Increasing precision in calibration, expanding scope of calibration

;aﬁd development of new techniques.

Implementing metrological calibration services.

Technical guidance and diffusion of wmetrological techniques, and

dissemination of information on metrological bechniques.

Testing

Implementation of testing for research and development.

Implementation of testing on request.

Training engineers in testing techniques.

Dissemination of technical information.

Taking into account the above-mentioned functions required of the two

Centers and the contents'of'the'reqﬁest from the Thai Government, the

survey of the local natural conditiens, the project site, the ‘local

infrastructure and the local construction situwation was conducted. Based

on the.analysis result of the data collected at the survey, the optimal

contents and scales of the facilities were decided as shown below.

The Industrial Standardization, Testing and Training Centre

(M

Facilities

Testing facilities:
Mechanical testing laboratory, Environment testing laboratory, A&ir
delivery. room, Rainproof testing laboratory, Chemiéal_testing labo-

ratory, N.D.T. laboratory, Electrical testing laboratory, Flectronics

iv



(2)

testing laboratory, AfAnechoic room, Electronic auto-parts testing

laboratory, Calorimeter room, ete,
Training and eohference facilities: _ _
Seminar rooms {3 rooms with seating capacity of 50, 50 and 15

respectively), Conference room, Canteen, etc,

Administrative faciliﬁies;

Director's room, Administration office, Staff room, Library, ete.

Equipment

' Equipmént for standardization:

Equipment for braining and lecture,
Equipment for bLraining material production

Vehicles for rdving, ete.

Equipment for certification:

Office machines such as copying machine, computer, ete.

Equipment.fOF certification testing:

'Electrical and Electronics

- Performance testing equipment
~ Safety testing equipment
~  Endurance testing equipment

- Reliability testing equipment, etc.

Mechanical

- Material testihg equipment

- Non-Distructive-Testing equipment

-~ Dimensional measurement equipment

- Performance testing equipment, ete. -



Chemiecal
- fnalytical equipment for chemical products
~ fnalytical equipment for feed and consumer's products

- fAnalytical equipment for metallic elements

Industrial Metrology Testing Service Centre

The

{1) Facilities

1. Testing facilities:
Laboratories |
Length laboratory, Volume laboratory, Mass labobaﬁory,- Vibration
laboratory, Pressure laboratory, Force laboratory, -Temperébure
laboratory, Photometry and radiation laboratory, Eleetrical and
Electronic laboratory, Anechoic room, etc,
Testing laboratories
Mechanical testing laboratory, Electrical testing laboratory,
Environment Gtesting laboratory, Chemical testing léboratory,
Biochemical testing laboratory, N.D.T. laboratorj,' Flame 'tesbing
laboratory, Precision measurement laboratory, ete.

2. Administrabive facilities:
Director's room, Administration office, Staff room, Library, Guest
room; ete.

(2} Equipment

Eguipment for Metrology:

Metrological standard

- Standards for electrical, thermometry, photometry and radiation
- Equipment for bthe system of the maintenance and ménagemeht on the

mentioned quantities
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"Calibration _

- Standards for length, mass, volumes, force, pressure, thermometry,
electrical, acoustic and photometry

-~ Equipment for the system of the maintenance and management on the
mentioned quantities

- Vehicles, ete.

2. Equipment for testing:

Chemical and Biochemical -

-~ Chemical substance composition testing equipment
-~ Analytical equipment for organic substance components and structure

- Contents analyzing equipment, ete.

“Mechanical
-~ Tesbing equipment for metal structure
- Non—Destrucbive—Tes&ing equipment

- Equipment for test specimen preparation, ete,

Electrical .and Eleckronic

- _Equipmént-for power supply

- Saféty testing equipment

- Performance testing equipment

- Reliability testing equipment, etc.

An approximate 4.2ha of land is secured for the construction site located
in the Bangpoo Industrial Estate in Samutprakarn Province, 34km south of
gangkok. It is about 50 minutes distance by car partialiy through
expressway_from the central part of Bangkck to the site. The site has no
‘serious problemé for the construction of the Centres in terms of ground
conditions, area and environmental situations.

Implementation of the -project Wwill be divided into Ltwo phases, namely
Phase d (cbnétruction of the buildings and procurement and installation of

hart of the'equipment} and Phase 2 (procurement and installation of

vii



eguipnent). _ _
The total project implementation period is estimated to be about 23 months
after the signing of Exchénge of Note; 3 mdnths,will be required for the
_consultant contract, procedure of detail design, preparation of tender
documents .and tender, and another 20 months for .. tender evaluabion;
construction/equipment contracts and construction works and equipment

works both of Phase 1 and Phase 2.

The estimated total project costs te be defrayed by the Thai Government is

about 13.59% million baht.

As to the imﬁleméntation of the préjeet, the Thai Industrial Standards -
Institﬁte {TI5I}) and the Thailand Iﬁétitute 6ff Scientific and
Technological Research (TISTR) will be respectivéiy responsible. for
operation and maintenance of the Industrial Standardization, Testing and
Training Centre and the industrial Metrology Testing Service Céntre;

The organization and personnel assignment. plan for the operation of both
Centres have glready been confirmed. 1T is schedﬁled that 107 staff will
be assigned to the Industrial Standardization, Testing and Training Centre
and 96 staff to the Industrial Metrology Testing Service Centre in the

first five years.

The opening of the two Centres will contribute to the promotion of
industrial standafdization, more efficient certification testing and
improvements in industrial metrological technique and testing technique,
which in turn will enhance the level of Thai industry with the improvement
of Thai-made products’ quality and will eventually enhance and stabilize
the socio-economic living standard of the Thai people, ~ Therefore, this
project has great significance and the grant aid to be.provided by the
Japanese Government for this project is judged to be sufficiently

aﬁﬁropriate.'

It should be added that utmost emphasis must be placed on redruiting and

training the technical staff; as well as on securing a sufficient budget

viii



for this prdjeot. Furthermore if &the technical cooperabtion by the
Japanese Government is implemented for the project, the effects of the

grant .aid will be maximized,

ix






CONTENTS

PR..EFA"-CIE |

PERSPECTIVE

. MAP

PROPOSED CONSTEUCTION SITE
sﬁMMARY

CHAPTER 1 - INDRODUCTION

CHAPTER 2 BACKGRGUND OF THE PROJECT

D e L AT ST

2-1 - 'Curent Status of the Thai- Industry
92-1-1 - Progress “of Thal Industrlallzatlon in
o Terms of Gross Domestlc Product (GDP)
2-1~2  Outline of Thal Export Industry
2-1-3 = Past Progress ‘of Thai Industry and

.........................

and Changes in Industrial  Structure
2~1-4 Basic Structure of the Thai Industry

2-1-5 Future of'Thai Industry and of Export Pfoducté .......

2-2 Outline of Related National Policy
2-2-1  National Policy for_Industrial Development

- 2-2-2 Natioﬁal Policy for Déﬁeloﬁihg Industrial .............
' Standardlzatlon, Testing and Metrology

2=3 Current Status of Industrial Standardlzatlon,_ ...........
Certification Testlng and Metrology

2=3-1 Relevant REGULATAONS .+ o v overts oot e e s eena et

2-3-2  Government Authorities Concerned .........................

2-3-3 'Industrlal Standardization ...............ciiieiiiiii...

2-3-4 - Industrial Standard Certification System ..............

2-3-5 ,Standard in Industrial Metrology and ..., .
' o Callbratlon Services

2-3-6 ~ Technical Personmnel ........... e e e iy

2-4 - Background Circumstances and Substance ....................
of Request for Assistance

12
17

20
20
23

25

25
29
36
40
48

53
56



CHAPTER
3-1 ObJRCLIVES .iivvt it Q,...”.....Q ........
3-2 Examination of the Request for Assistance ....... PR o
3-3 Project Outline ..............oouns P T R
3-3~1" Functions and Activities of the Centres ...............
3-3-2  Organization ........ A A S
3-3-3  Outline of the Proposed Project Site ..... e

3-4 Technical Cooperatlon ...................... U T

CHAPTER 4  BASICDESIGN .......... e U ST o N

4~1 Basic Design Concept ............. P SO PR
4-1-1 Design Concept for the Facilities ....... e
4~1~2 - Principles Adopted for Equipment Planing ..... NN
4~2 Design Conditions ﬁ..[“....“....“...”.;: ........ S DU
4~-2~1  Design Gonditions of the Facilities ..............i.c...
4~2-~2 Condltlons for Selection of Equipment ..................
4-3 Ba31c Plan e e e
4-3-1 Layout Plan ......... s A e .
4-3-2 _Archltectural'Plan_ .......... e PR PO
4-3-3  Structural Plan ......... oo i i
4=-3-4  Ytility Plan ............ e B
4-3-5 Building Materials Plan ..................... e -
4-3-6 Basic Design Drawings .................... . e
4-4 Basic thi?ment_?kan .”.....“....“...“.‘..; ...............
4-4-1 Basic Cuideline for Selecting Equipment ...............
4~4-2  Basic Equipment Plam .............. PR
CHAPTER 5 PROJECTIMPLEMENTATONPLAN ........ ...
5—1. Project Implementatoin Systém ................ PR AR
- 52 Scope of Work .............. i e AU S
5-2-1 Work by the Japanese Govermmenl .........................
5-2-2  Work by the Thal CGovernment ..............coeev... PN
5-3 Execulion Plan ..... i e e i '“..;.;;...f.”...:q
5-3—-1 Execution Cuideline ...................... PR SR
§5=3-2 Factors to Note in_Execution of L '

3 CONTENTS OF THEPROJECT ..o vovvviiiinnn s SRERRETE SETRTRIEE e

3-3-4 Outline of the Facilities and Egquipment ...............
3=3-5  BEAFEINE ..ot

3-4-1 The Industrlal Standardization, Testlng ...............
~ and Traln1ng GCentre _
3-4~2 The Industrial Metrology Testing Service Centre .....

58

58
58
59
59
67
74

80
84

85
85

90



the Construction and Installation Work

5-3~-3 thstiqction Supervision Plan’ .............. ..., [ 184
5-3-4  Procurement Plan ................. e 186
5-4 Pfojebt Implementation Schedule ............................ 188
5=5 Malntenance and Operation Plan .; ....... e s 191
5-5~1 System for Maintenance and. Operation ..... PR 191
- of the Fac111t1es and - Equxpment _
5-5~2 Malntenance and Operation Plan ...............ooviiinn.. 192
5-5=3 Maintenance and Operation Cost ..... FE 195
56" Estimated Project Costs to Be e e S 197

Defrayed by the Thai Government

CHAPTER 6 EVALUATION OF THEPROJECT .....o.veevniiniineaiineieneannennns. 199

CHAPTER 7 CONCLUSION AND PRECOMMENDATIONS ... .. U TU e 204
ATTACHMENT 1 LIST OF EQUIPMENT ...................... F AT-1
ATTACHMENT 2 ATTACHED TABLES ........................... SR C.... AT-42

ANNEX | |
i-1 Member of The Team .;.;nl' ..................................... AN-1
CUTmEml JOADE TEAM il i e AN-1
I-1-2  Basic Design'study'Team P e - AN-2
I-1-3 Basic Design Study Team U e e AN-3

(Explanation of Draft F1na1 Report)
I-2 Survey Schedule ... . .. . . . .. i AN-4
' I-2~1 Preliminary Study'for Grant Aid .......... P AN-4
" and Contaét for Technical Cooperation
1-2~2  Basic Design Study ............... e S AN=-5
T-2-3  Basic Design SEUY ...oioiirereeieiiie it AN-7
(Explanation of ‘Draft Final Report)
i-3 Member of the Thai Couhterparts ............................ AN-8
I-4  Minutes .......... e e AN-10
I-4-1 Minutes of Méeting (Preliminary Study for ............. AN-10
" Grant Aid and Contact for Tecbnical Cooperation)

' I~4~2 Minutes of Discussions (B351c Design Study) .......... AN-17

T=4=3 Minutes of AL 8CUEEIONSE ottt et e AN-25
T "~ (Explanation of Draft Final Report}
ANNEX i '

“II-1 Boring Test Data ...................... e AN-28












CHAPTER 1 INTRODUCTION

For the purpose of improving the quality of the nation's industrial
products, promoting exports of Thai-made products and Increasing their
competitiveness relative to imported ones, the Thai Government 1is
currently in the process of working out and implementing various policy
measures to promote the nation's industrial standardization and the
certification scheme, prowmote the conecept of guality control and improve
the nation's testing and inspection capabilities as well as metrological
system and calibration services, Promotion of industrial standardization,
testing, inspection and metrological calibration systems, 1in particular,
is positioned as a most important policy measure for promotion of
industrial development and diversification of the nation's export goods in
the Thai Government's 6th Five-Year National Economic and Social
bDevelopment Plan (NESDP). That there is an urgent need to improve the
capabilities of the nation's testing and inspecting function has been not
only recognized by Thai industrial circles but also referred te in a
resolution by fthe Industrial Restructuring Committee of the National
Economic and Social Development Board (NESDB).

Regarding the promotion of the nation's industrial standardization,
testing, inspection and metrological calibration systems, it was addressed
by the Sub-Committee on the Restructuring of Economic Relations between
Thailand and Japan which discussed problems of trade and economice

cooperation between the two countries in 1985.

Apainst such a background, the Thalland Institute of Scientific and
Technological Research (TISTR), an institution responsible for inspecting
Thai-made industrial products, which is under the control of the Ministry
of Science, Technology and Energy, redquested the Japanese Government to
conduct a survey which will be conducive to the improvement of industrial

standardization and metrological techniques in Thailand. Later on, in



June 1986, the TISTR requested the Japanese Governmént bto conduct a study
on testing, metrological calibration and to provide a grant aid. In
fugust 1986, on the other hand, the Thai Indqstvial Standards Institute_
(TISI) which is responsible for administfative affairs in industrial
standardization in Thailand, made a request for a grant  aid for
cbhstructing a tesbing centre aimed at improving the 'TISI'sl industrial.
siandards'tesbing Capabilitieszand procuring the equipment to be installed
in ﬁhe testing centre in the course of an annuél consultation session on

techniecal cooperatioh betweeﬁ Thailand and Japan.

The contents of the above-mentioned requests from TISI and TISTR are as
summarized below, |

TISI

TISI, which is currently comﬁissioning other public _ofganizationsr.to
COndUéf many of the tests on certification, is experiencing great delays
in ceftification test due to a shortage .of'rtesting eqﬁibhent and
preoccupation with their own_researéh works. Furthermore, in the area.;f
development of induétrial, standards, TISI is unable to keep pace with
industrial advancement because of a lack of its oun réseareh'faciliﬁies.
Reaching the conclusion that it was necessary Lo construct a testiﬁg
centre under its direct control and install necessary equipment in it in
ordef to overcome these problems, the TISI asked for construcktion of such
a tesping centre and'provision of the equipment to be installed in it.
Fﬁrthermore,_ in order to obtain more effictive function of :tésts on
certification, - TISI, having a 'plan of .increasing ‘a large number“ of
technical staff, asked the Japanese Government to offer a project-type

technical cooperation to improve their technical capabilities.

TISTR

To promote exports of Thai-made goods, it is necéssafy to develdp new

industrial and processed agricﬁltﬁral products and at the same time



 éndeavor to camply with the technical regulations and performance
'reqﬁirements of ‘destinations., In fact, there have been Increasing demands
for.,testing and  evaluabtion of new produckts from the nation’s obther
govefnment organizations and private enterprises, Moreover, these demands
have-beéeme more andrmore diversified and sophisticated. TISTR, reaching
the cdnclusion that, to comply with this situation, it is necessary to
donstruct a testing ‘centre and procure the testing equipment including
chemical analysis equipment to be installed in it, aéked the Japanese
Govérhmeﬁt td”construct such a testing centre and provide the equipment to
be.installed in it.

For the quality of Thai-made goods to be upgraded so that they may be well
competitive in international market, it is essential to establish viable
metrological standard and improve the quality of the TISTR's own
calibration services, For this purpose, it is necessary to construct
additional mebtrological testing facilities and procure new and additional
piecés of standard measuring and calibration equipment, For this reason,
TISTR has asked the Japanese Government ©o provide such facilities and
equipment.

TISTR; also haviug a plan of increasing a large number of testing and
research personnel to meet the increasing demands for its testing and
research work, asked the Japanese Government for a technieal cooperation

for improving their btechnieal capabilities.

As a result of discussions on these requests from TISI and TISTR in the
annual consultation session on technical coope?ation between the two
countries héld in Aﬁgust 7986 and the subsequent administrative level
discussion between both countries, these requests were combined into one.
Japan International Cooperation Agency (JICA) dispatched the study team
fdr' the. preparétion of a master plan to promote industrial
sﬁéndardizatibn, testing/inspection and metrological systems in February
1987 ﬁnd-the repért on the survey was presented to both Governments of
Japén and the Kingdom of Thailand in December 1987.

Furthermore, in December 1987 JICA sent a Japanese Preliminary Survey Teaw



to Thailand to discuss the details of the project bto construct the
Industrial Standardization, Testing and Training Centre and the Industrial
Metrology Testing Service Center with representatives of the "Thai
Government, and a formal letter of reguest for_ a grant ‘aid for this -
project, which was based on the results of the above-mentioned discussion,

was submitbed to the Japanese Government from the Thai Government,

For the purpose of confirming the béckground of this project and the
details of the Thai request and investigating various factors likely to.
affect the implementation of this project, JICA dispatched a Basic Design
Study Team headed by Kiyoshi Isaka, Head of Second Basic Design Study
Deviéion, Grant Aid Planning_and Survey Department, JICA, to Thailand.
The Basic Design Study' Team conducted the survey for 22 days starting
March 29, 1988. |

After returning to Japan, the Basic Design Study Team consulted repeatedly
with representatives of all the organizations concebned with this project
and at the same time carefully examined the proprieby and optimal scale of
this project, as well as a system fof operating and mainﬁaining the
prospective facilities after studying and. adjusting the contents of the
prospective technical chperation, and then drew up the equipment and

facility plans and the basic design.

Upon completion of the above analysis, JICA summarized the resulis of the
analysis work in a draft report and then dispatched.a team headed by

Shigetaka Seki, Deputy Director, International Standards Office, Standards
Department, Agency of Industrial Science and Technology, Ministry of
International Trade and Industry, to Thailand.to explain the draft report
to the Thai counterparts. For seven days startiﬁg July 10, 1988 the team
explained the cOnténts of the basic design to the Thal counterparts and
thained their consent to it. This report deseribes.the results of the

above-mentioned basic design study.



The list of the members of the BRasic Design Study Teawm, the study
schedule,r the list of Thai counterparts and a copy of the minutes of

meeting are included at the end of this report,












CHAPTER 2 BACKGROUND OF THE PROJECT

2-1 Current Status of the Thai [ndustry

2-1-1 Progress of Thai Industrialization in Termz of Gross Domestic

Product (GDP)

The starting peint of Thai industrialization was the 1st National Economic
Development Plan (NEDP), drawn up by the National Economic Development
Board (NEDB), hased on a report entitled "A Public Development Programme
for Thailand” issued in 1959, and in corporating the results of the survey
of Thai economy, undertaken by a mission sent from the World Bank.

This 1st NEPP was followed in the ensuing years by succeeding National
Economic and Social Development Plans {NESDP), and today, the 6th NESDP is
under way. During the periocd covered by these Development Plans, Thai
economy can be considered to have progressed smoothly, despite the series
of economic upheavals that marked this period, notably the two o0il crises
of the 1970's, followed by the stagnation that is still affecting the
world economy since the beginning of the 1980's. The country's economic
progress is evidenced in the sustained growth recorded of gross domestic
product (GDP) and of the manufacturing industry's production, as indicated
in Fig.2.1-1 in terms of 3-year moving averages. It is revealed from this
figure that the GDP has consistently increased by & to 8 percent per year
from 1960 to date. The importance of the part played by industrialization
is evinced by the fact that the manufacturing industries have steadily
maintained a level of growth higher than that of the overall GDP, with
only one exception for the early 1980's, which reflected the world wide

business recession.
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Fig. 2.1-1 Growth Rate of Thai Economy and Industry
(3-year moving average)
The progress of‘industrialization can also be considered in terms of the
relative shares contriputed by the agricultural and manufacturing Séctors
of industry, as represented in Table 2.1-1. It is seen “that the share
contributed by the agricultural sector which in the  early 1950's had
contributed roughly half of the GDP, marked a consistent decline from 40.2
percent in 1960 to 32.2 percent in 1970, and to 24.9 percent in 1980, and

further to 23.2 percent in 1985. The converse growth of industry,

' particularly the manufacturing industry, is evidenced in the share of 12.0

percent of 1960 almost doubling by 1985 to 20,8 percent, to rank almost
side by side with agriculture, and constitute the leading factor ih the

growth of Thai economy since the early 1960's.



Thus, while the importance of agriculture must never be neglected in
considering the fubure of Thai economy, the contribution to be expected of
~ industry, in particular, the wmanufacturing industry, requires to be
accorded due attention. - Current status of Thai industry will be Created

in the following clauses.

Table 2.1-1 Shares Contributed to GDP by the Different Sectors of
Economic Activity (Normalized to 1972 prices)

Share Percentage (%)
Seclor

196_0523 1965 1970 1975 1980 1985 *

Agriculiure 40.2 36.1 32.2 30.4 24.9 23.2
Mining .~ _ 1.2 A I 1.2 1.6 1.6
Manufacturing 12.0 14.3 155 18.2 20.7 20.8
Construction 48 4.7 5.8 4.2 5.1 46
Services aﬁd .otliers 41.8 429, 448 46.0 47.1 '49.8
Total GDP 100.0 100.0 100.0 100.0 | 100.0 100.0

* ;1985 (Preliminary estiinates)
Source: * “National Income of Thailand”, published by NESDB

2-1—2_'Outline_0f Thai Export Industry

As - regards Thai export industry, the ratio of export of industrial
products to agricultural products has steadily been increasing. Following
is .the outliﬁe of her tr‘éde industry. Export trade has progressed as
indicated in Table 2.1-2, which gives the data for staple export goods.
Six product categories, rice, rubber, maize, tapioeca products, prawns, and
sugar, oceupied 6 of the 10 leading positions in Table 2.7-2 attest to the
continﬁing prominence of agriculﬁural products in the export trade, In
1985, the above 6 product categories still represented in value 35 percent
of the iotal'export.

It is notabie, however, that rice which has £traditionally been the

outstanding.staple article of export, is gradually decreasing its share,



with the rising weight of manufaetured products,'to'refleot'the-effect of
progressing 1ndustr1alizat1on. An illustrative instance is tekbile!
product which is rapidly ralsing its sghare, to oontrlbute 12.2 percent of
total in 1985. During the same year, integrated circuits also reached 4.3
percent share and is continuing its rise.

According to "Trade of the world and Japan {(1987)" publlshed by - Japan
External Trade Organization (JETRO), export ratio of industrial products

to total export has increased from 15.5% in 1970 to 54.9% in 1986.

Table 2.1-2 Progress of Staple Exports: Product Categories Exported
o . ' {Unit: Bmllhon)

pnndpafsxéofn 1980 1981 1982 1983 1984 | - 1985
Rice 19,508 26,366 _22510 90167 195932 99524
Rubber 12,351 10,841 9,490 11,787 13,004 | 18,567
Maize 7,299 8,349 8,330 8468 | 10047 | 7700
Tapioca p-rnducts 14,887 . 16,446 : 179,7_5.2 15,38’% 16.605 14,969
Prawns 1,961 2,136 2,764 3,164 27199 . 3,439
" Tin - 11,347 9,091 7013 5265. | 5280 - | - 6,547
 Sugar 2,975 9,521 12,932 6,338 b2z | e2dt
integrated circuits 6,156 6,193 5,930 5,829 $ 7,362 8,248
Textile products 9,643 12,570 14,005 14,351 19,155 23,578
Precious stores 3,240 4,486 4671 | 6214 6,120 6,350
Total principal exports 89,367 106,050 108,157 9&973 | eze 112,269
Others 43,830 46,951 51,571 49,497 63,617 81,097
Total 133,197 153,001 159,728 146,472 175,237 195363

Source: Bank of Thailand, Quarterly Bulletin

2-1-3 Past Progress of Thai Industry and Changes in Industrial Structure

- Thai industry has been achieving favourable deﬁeiopmenf and her
industrial sﬁructure is changlng in accordance with the develOpment
It is revealed from Table 2.1-3 that, in 1960, 60 percent of the tbtai

value added by all categories of industry was contributed by the 3 product



éatégories-of foodstuffs, beverage, and tobacco manufacture, hut that this
share of the 3 categories had lowered to U4 péreent in 1970, to 31.5
percent in 1980, and further to 29.6 percent in 1985. Of the foregoing
prodgbtrcategories, foodstuffs alone, which used to be ﬁhe staple national
product, contributing 42 percent in 1960, dropped to 15 percent in 1985,
In éontrast, the share of texbiles steadily rose during the same period
from _M.6'_£o 15.1 percent, and_ electrical equipment from 0.6 to 2.0

percent.

Grbﬁping the foregoing different product categories into product
categories of consumer goods, intermediate goods, and capital goods, the
fotal éhare of consumer goods production diminished from 72.4 in 1960 to
hu.g,pergent_iﬁ 1985, and this was offset during the same period by an
increase in share from 20.1 to 38.4 peroenﬁ of - intermediate goods, and

from 6.7 to 13.7 percent of capital goods.

1Thé _foregoing observations well chéracterize the changes seen in the
ihdustrial structure which are changing from the food processing to the
textile and machinery induétry, and from consumer goods cabegory to
iﬁtermediate and capital goods categories aceompanying the development of

Thai industry.
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Table 2.1-3 Progress of Shares Contributed by Different
Categories of Indusiry _

Unit: B million, normalized to 1972 Mices

" 1960 - 1970 1980 1985*

IConsumergoods 6,071 72.4%| 12,384 53.1% 26,988 | 44.5% | 35,425 | 44.9%
-cabegory ' _ :

Foodstuffs a598| 421 | 4,798] 206 | 8,598| 142 | 11,926] 151

Beverage 654 7.8 { 3,085] 13.0 5890 9.7 7,044 8.9
Tobacco 849 10.1 24011 10.3 |} 4,601 7.6 4,438) 5.6
Apparel 6at! 75 | 1003 47 | 5566| 92 | 9,075} 115
Leather 26 0.3 232 1.0 315§ 05 528 0.7
goods/footwear : ' .
Furniture . 100 1.2 308 1.3 .3b3 0.6 548 0.7
Prin'ting/ 283 3.4 517 2.2 1,665 219 1,866 2.4
Publishing - e ' '
Il Intermediate 1,689 20.1 7506] 822 | 23,768 | 39.2 | 30,315| 38.4
goods category '
Textile 386 4.6 2,157 9.2 8,839 146 | 11,931 151
Wooden products 338| 4.0 735 3.2 9281 1.4 | 1,024| 1.3
Paper products 13 6.2 71 07 959 1.6 1,180 1.5
Chemical -  se2| 67 | 1478| 63| 5035 83 | 6969| 88
products _ : T _
Petroleum - 1{ 00 | L44| 81 | 3,08 &1 | 3112] 39
products : : _
Rubber products | 67 0.8 372 1.6 1,611 2.9 1,407 1.8
Non-metallie/ 322 3.8 1,179 5.1 3,387 5.6 4,692 6.0
mineral products ' :
Ti Capital goods 559 6.7 2,883 124 | 8,483) 140 10,793 § 13.7
category '
Base metals 29 0.3 392 1.7 710 1.2 873 0.9
Metal products 571 07 439 1.9 632! 1.0 831| 1.0
Machinery 381 05 5341 2.3 1,102 1.8 1,550 2.0
Electrie 48 0.6 318 1.4 1,237 2.0 1,546 2.0
equipment
Transport 387| 4.6 1,200 5.1 4,812 7.9 6,193] 7.8
equipment '
W Other categorics 68 0.8 547 2.3 1,348 2.2 2,388 3.0
Total 8,389 100.0 23,320 { 100.0 60,597 | 100.0 78,921 | 100.0
#1985 : ljr_eliminary estimates ' : .

Source : NESDB
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2-1-4 Basic Structure of the Thal Industry

The basic structure of Thai industry whiéh is changing as stated above
will. bé treated in the following from the view point of numbers and
~content of factories.

The numbers  of factories registefed by .Factory Control Division are
reproducéﬁ in Fig._2.1~2 for the périod from 1950 to date. During this
‘period, the total number of registered factories increased from 1,15U to
86,165 as of the end of 1984. Of this number, 39,626 factories in thé
manufacturing industry are taken up in Table 2.1-H, which reveals thab
small and medium factories number 38,985, representing an overwhelming
pdrtion of 98.4 percent, of which 25,342 are cottage factories,
repfésentating 6l percent of the total number, followed by small factories
at 11,532 (29.1%), by medium factories pumbering 2,111 (5.3%}, and by
large factories total 6O41 (1.6%). The predominant pdhtion of petty
industry faeﬁories is thus evident.

In respect of providing employment opportunities, however, the small and
medium factories provide work for only 58.8 percent of the total employed
lébﬁur_foree, whereas the 641 large factories eﬁplpy 373,01&, E1.2-percent
of the total labour force. Regrouped into cottage/small and medium/large
factories, the smaller group representing 93.1 percent in -number of
faetorieéﬂemploys only 37.9 pefcent of the labour force, while the large
group, pepresenting 6.9 percent in number of Tfactories, employs ©2.1
péréeﬁt of the working population. In terms of invested capital (fixed
assets), the small group accounts for 24,0 percent, and the larger group
76.0 percent. The invested capitai divided by the number of employees, or
the capitélélabour ratio, .is séen. to lower with diminishing size of
factofy,'whieh is indicative of the labour-intensive character of the Thai

manufacturing industry.
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No. of Registered Factories

80,000
70,000
60,0004
50,000
40,000
30,000
20,000
10,000~
0 = I T — T Uy T —
1850 1955 1960 1965 1970 1975 1980
Fig. 2.1-2 Number of Registéred Factories
fable 2.1-8  Structure of Thai Manufacturing Industry (1984)
Size Category Number of Number of Invested LA
{Number of Factories % Employees % Capital %
employees) {No) {No) {8 million} :
Small/medium 38,985 98.4 | 531,737 | 588 83,108 4.7 |
Cottage 95,342 640 | 122726 136 | 12,837 70
{9 and less)
Small (10 ~ 49) 11,532 29.1 219,969 24.3 30,895 17.0
Medium ' S : s
(50 ~ 199). 2,111 5.3 | 189,042 209 | 39376 | 217
Large _ cq '
(200 and more) 641 1.6. 373,014 41.2 98,5653 54.3
Total 39,626 | 100 | 904751 | 100 | 181,661 | 100

Source: Dataon Registered Factories, Industrial Provincial Office, Ministry of Industry (MO,

The 39,626 factories given in the foregoing are further classified into

the 26 product categories according to thé Thal Industrial Standard
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Classifioation System. It is seen that, of the 38,985 factories in the
small/medium group, the product ‘category representing the hlghest number
of factorlesrls_that of foodstuffs, followed by general machinery, metal
products,'woddfand wooden products, transpbrt machinery, motor repairing,
printing and':pgblishing,' plastic products, ndnmmetallie products, and
cldbhing; The above 10 1eading_pboduct dategdhieé account for roughly 80
ﬁercent of the number of factories. (Téble 2.1-5) - Classified by product
cétegories,- 13,517 factories (representing 34.7%) manufacture conSumér
goods, 9,543 (24.5%) intermediate goods, 13,361 (34.3%) capital goods, and
2 564 (6.6%) other products, of which 2 ,ATH abe'motOP repair shops. It is
notable that app10x1mately the same number of factories produoe consumen
and capital goods It may also be noted that in the large size category,
there are more-than 100 factories. producing textiles, other relatively
wéllfrépresented_ product categories being clothing,. tobacco, transport

machinery, metal, chemical and rubber products, and electrical appliances,

The. small/mediunt size category ié_ charaéterized-_by_ an approximately IO
percent share of foodstuffs, wood/wooden producté (largely sawmills),
furniture, ceramic/non- metalllc/mlneral and rubber products, tobaceco, and
leather goods, wost of whlch process materlals produced domestlcally

Other produet'categorles well represented include general machinery, metal
products, transport machinery, and motor repair, product eategories that
are mdstly' associaﬁed with metalworking and machihery manufacture, 'and

tdgehher they constitute roughly 40 percent of the number of factories.

Thé'B producb categories in metalworking and machinery manufacture (basic
iron and steel, nonferrous metal produets, general machinery, electrical
équiﬁhént, transport machinery, precision/scientific equipment, motor
répaib}.ﬁavé 15,659 cottage and small faetoriés which account for 96.3
peféent, leaQing only a small fraction contributed by the medium size and
lafge.factories. This small contribution by medium size factories calls

for attention, since it should constitute a key cabtegory of enlerprise in
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