[reaz |

- STUDY REPORT ON
DEVELOPMENT PROGRAMMES OF
INDUSTRIAL STANDARDIZATION, TESTING
| AND METROLOGY
IN THE KINGDOM OF THAILAND .

(SUMMARY)

DECEMBER 1987

JAPAN INTERNATIONAL COOPERATION AGENCY







STUDY REPORT ON
DEVELOPMENT PROGRAMMES OF
INDUSTRIAL STANDARDIZATION, TESTING

AND METROLOGY
IN THE KINGDOM OF THAILAND

(SUMMARY)

J\Eﬁh\ LIBRARY

IR

DECEMBER 1987

JAPAN INTERNATIONAL COOPERATION AGENCY



s et i s S s preem et
vl LT i

mso o lz
R . R 181 1 £ ;!,ﬁ_,.g By TS .
o R



CONTENTS

Page

1. BASIC .POLICIES AND METHODS OF THE STUDY ....oviuiinnnrsnnancans 1

1.1 Background of the Study uuuuveeienrereenoroarsrssssnensnnes 1
1.2 Objective of.the SEUAY vvtivinonnsensssesrssisreneronsnnans 3
1.3 BASTC POLLELES 4uuvsssrrnerserssnsunnosesseseroeeseonnens 3
1.4 Subfect Area of the SEUAY tveevrrrrerenrsivirnevaenasennnne 7
1.5 Subject Institutions and Industries ....vveuiceeinnn N 9
I , 16
2, RE?IEW OF THE THAI INDUSTRY ;.}..... ..... Cherrreseserenes T

2.1 National Policy for Industrial Development u.......eeseeess 17
2.2 Current Status and Future Prospects of Thai
Manufacturing Industry ....... A |

2.3 Future Prospects for EXports .......uiireiiiirniinnnannaesa. 24

3. CURRENT STATUS AND PROBLEMS OF INDUSTRTAL STANDARDIZATION,
TESTING/INSPECTIQN AND METROLOGY IN THATLAND ............. raees 29

3.1 Promotion Policies of the Thai Government .....veeieeveenss 29
3.2 Related Laws and REgulations .u..vueesvereevereennnessennns 30
3.3 Current Stafus'and.Problems of Standards «....ievriiinnna.. 34
3.4 Cﬁrfent Status and Problems of Certification

and Tnapection SyStems uuiverarineericaitnsrornssasssnenss 39
3.5 Current Status and Prohlems of TesSting ...c.oveiuvrresnneraa. 42
3.6 - Current Status and Problems of Metrological Standards ...., 49
3.7 . Curvent Status and Problems of Metrologicat Calibration ... 56

3.8 Current Status and Problems of Quality Contrel ............ 61



4, TPROGRAMME FOR DEVELOPING INDUSTRIAL STANDARDIZATION,

THSTING AND METROLOGY «vuvvsevassoosesurasssensennnsssnnsssnss
4.1 Encouraging Preparation of Drafts for National Industrial
Standards to be Drawn up on Private Inmitdative ..vveevnvees
4.2  Promoting Move for.Drafting/Amending Criteria for
Accrediting Testing Institutlons ....ssevavevresrnnaaancen
4,3 Promoting Increase in the Number of Metrological Standard;
Extending the Mefrological GYBLEM suverrnaresoarrransassnss
4.4 .Promoting Testing and Research for Developing
Tndustrial Standardization ..eeeseeescscsosssaasessrrssssns
4,5 Disseminating aud Promoting Tn-House Standards
and Quality Control ...;.... ...... ..;......................
4,6 Promotihg Extension and Reinforcement of the Capability
of Testing Institutions R I R R R R DR
4.7 Extenaing and Strengthening Metrological Standards and
Metrological Instrument Calibration Service .........ovees.
4,8 Promoting Reinforcement of Instruction and
Training to Enhance Manpower ......ccevcvesisniiiaansaassss
4.9 Promofing Establishment of Industrial Associations
for Different Product Grouﬁs and Products ..veseeesernasnns
4,10 Promoting Dissemination of Industrial Standards ..... sasaen
4,11 Promoting Establishment of Associations
for Developing TesSting ..iacieetercannsasasinsssarsossnanns
4,12 Promoting Establishment of Associatidns
for Developing MetIrologY «..ecvussuvnssnsnsnrssesrarnsnianans
4.13 Promoting Establishment of Industrial Assaclations
for Different Product Groups and Products ......ecveesoessss
" 4,14 Promoting Establishment of Joint Private Testing
Laboratories ......................;..........,............
4,15 Joint Private Administration of Programmes ...iv..ecenuecss
4.16 Promoting Establishment of Co-operative Associations
and Similar Bodles .iuiisiuiveurnoncarrrnrnensanannns eaiae
4,17 Proﬁoting Enhancement of Technological and
Management Cépabilities S b s e et et ittt e e e
4,18 Promoting Regional Co~operation ....iviveeeetennesnnnserans

it

65

66

69

7l

72

72

74

76

77

79
80

81

82

83

84
85

86

86
87



5.  OUTLINE OF THE PLANS FOR IMPLEMENTING INDIVIDUAL PROJECTS ..... 91

5.1 Project Proposal 1 - Development Centres for Industrial
Standardization, Testing and Metrology «vvvisvinnnnnnsenses 93
5.2 Project Proposal 2 - Establishment of Joint Private

Testing Laboratorled ... iiviivvrinrrroranesncrosanersnsss 123
6. BENEFiTS'EXPECTED FOR INDUSTRIAL DEVELOPMENT AND FOR EXPORT

PROMOTTON FROM DEVELOPMENT OF INDUSTRIAL STANDARDIZATION,
TESTING AND METROLOGY 1vuviviiunnsiinnennennesnnssnnarearaess 131

144






CHAPTER 1

" BASIC POLICIES AND HETHODS

OF THE STUDY






1. BASIC POLICIES -AND METHODS OF THE STUDY

1.1 Background of the Study

The Thal Government has long been examining the introduction of measures
to develop industrial standafdé-ahd the certification system, to promote
the diffusion-df.the_quality control techniques, to strengthen the testing
and inspection capabilitiés.and to improve the metrological and calibra-
tion services in view of achieving the export promotion of domestically
‘manufactured industrial products through the enhanced international com-
petitiveness”of these products and also to achleve the competitiveness of .

domestic products vis-a-vis imported products in the domestic market,

To be more precise, Thalland's 6th 5 Year National Economic. and Social
Development Plan regards the promotion of industrial standardization and
the testing/inspection and metrological systems to be extremely important
for the promotion of Thai industries and for the diversification of export
products, The urgency to strengthen the testing and inSpeétion functions
in particular has not only been recognized in industrial circles but also
noted ih the resolution adopted by the Industrial.Restructuring Cbmmittee,
established under the authority of the WNational Economic and Social
Development Bpardx(NESDB).- Furthermore, it has also been taken up by the
Sub~Committee on the Restructuring of Economic Reiations Between Thailand
and Japan (which discusses such questions as trade frictions and economic
cooperation}, resulting in a strong request by the Thai Government to the

Japanese Government for cooperation,

The aforegoing circumstances led to the request submitted in July, 1985 by

the Thailand Institute of Scientific and Technological Research* to the

* Thailand Institute of Scientific and Technological Research (TISTR), a
non—-profit making foundation under the jurisdiction of the Ministry of
Science, Technology and Energy and serving as an authorized industrial
product inspection institution,



Japanese Government for a study on measures to . promote industrial gtand-
ardization and wmetrological technologies. This request was followed by a
further request by the Institute in June, 1986 for a specific study foF
cusing on the improvement of ‘the testing, metrological and calibration

services,

In August, 1986, a request -&as alse’ submitted by the Thai Ihduétpial
Standards Institute (TISI), Hiﬁistry;of:lndustry; responsible for_indoStf-
rial standardization,' to the Annoal Consultation Session on Teohﬂihal
Cooperation Between Thailand and Japan for the grant aild of laboratory and
testing equipment to veinforce the industrial standards testing_fUnction

of the InstituteL

The requests of the TISTR and TISI were. both taken up at the above-
mentioned Annual Consultation Session and were further discusséd:at the
admiﬁistrafive level by the two.govefnﬁents concerned. 1t was subsequent-
ly decided that the two requésts would be unified with a view to=conduot«

ing a development study for the preparation of a master plan to promote
industrial standardization and the testing/inspection and metrological
systems, The agreements - between  the Japan International Cooperation'
Agency, TISTR and TTISI were then shaped into the "Scope of Work for the
Survey on Development Programmeq of Industrial Standardization, Testing
and Metrology in the Kingdom of Thailand" which was signed by all three
parties. The present'Study has been conducted based on this Scope of
Work.



1.2 Objective of the Study

The“objectivé:of the.p;esént'Study is the preparation of a master plan for
the deﬁelopment of industrial standards and the certification syétem, the
promotion of quality cbntrol, the strengthening of the testing and in-
specpién-functions and the improvement of the metrological and calibration

services,

}.3 DRBasic Policles

Iﬁduétrialfstandaras and testing/inépection and metroiogicél systems form
the foundationzfor a country's indqstrial activities.and, therefore, have
a potentially far reaching influence on the national economy., Their
dimpact on individual industrial activities is, however, believed to vary
depending on the industrial structure of a given country and the basic

framework and actual application methods of the standards and systems,

In general, any search for concrete sclutions presupposes the systematic
arrangement of the problems and a clear understanding of what roles are
performed by whom. In addition, a priority order should be established
among the proposed solutions, following a study on a comprehensive method
to foectively, as well as efficiently, solve the problems so that the

limited resources can be effectiﬁely utilized,

Based on the general understanding given above, the necessary information
'was.gathered and analyzed, problems were identified and proposals were
examined in view of the following being presented in the results of the

Study.

In respect of legally regulated metrology, the present Study will not go
" beyond  the extent necessary for determining the national metrological

standard quantities and system requiring to be established.



()

(2}

(3>

(4)

(5)

The

Analysis of the current state and future progpects of Thai -industry
(industrial structure and export trends) to provide the basic data to
determine the impact of industrial standards and testing/inspection

and metrological systems on the Thai economy,

Analysis of the status of industrial standards and testing/inspection
and metrological syétems in the industrial promdtion policies of the
Thal Government and a summary of each system and identification of

thelr current states and probiems.

Classification of the possible measures to deal with the problews
identified in 2) above into the development programmes of the differ—
ent implementation bodies (i.e., government, academic society, private

enterprises and ASEAN, etc.)
Proposal of a comprehensive project as a strategic move for the
efficient implementation of the above pfogrammes and analysis of this

proposal.

Pregsentation of the economic effects expected as a result of the

above project and programmes.

overall study flow is as shown in Fig. 1.3-1,



PART 1

IDENTIFICATION OF UNDERLYING PROBLEMS

PART 11

Economic considerations
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PREPARATTION OF PLAN
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©
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=y developing industrial | testing/inspection and metrology| inspection and metro=
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al ardization and inspection and metrological svstems . - 114881513':1""- ‘l“eas“"‘iﬁsan
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“ie s ' ' merrology . facilicies/equipment
o b TMDPC, TTC, ...) |__|~ Educational system/institu- - Testing and inspection
b {(2) Educational institutions (universities, Ir)ions ior ;es?inifimetrolclagy -greparation/ -
N . P ‘I~ Dissemination/guidance -~ Instruction/training
T:‘ 'ré:‘ Voc.:atlonal/tralz:llng school) services for testing/metrology ~ Industrial standard-
il (3) Private enterprises - Research system for ization/standards
E oD Ao ~ Technol
28 testing/metrology echnology
<o = _Other considerations - :;ﬂ?l‘-:ar‘:h and develop-
| e
- ' - Dissemination/guidance
2 - Self-enlightenment
a - Industrial structure - Other factors
- Private enterprises - Level of industrial
i~ technology -
o (1) Export enterprises - Iég:’]gi'otl)f product quality \__,///*"‘
o _ (large /medium/small) 1- Sgirit of entrepreneur-
v : . . ship
o (2) Relations with _ - Design/engineering
I public institutions capability
g | - Other considerations
i
i U
i
Review of past results
D
)
P Reports of past surveys by JICA, and of many
2 joint and individual studies
L)
o
3
] S
rd
>
U
e

X P 5 ic. Systems
Fig. 1.3-1 Study Flow of Programmes for Developing Indusirial Standardization and Inspectlon and Metrological System






1.4 Subject Area of the Study

In principle, the entire national territory.of Thatland should be subject
to the present Stuay.' However, in view of the faét that almost all of the
relevant administratiyef and government institutions, as well as the
majority (approximately 60%) of private enterprises, are concentrated in
Bangkok, éll materials, data and information required for the preparation
of . the Master Plan- should be obtainable in the metfopolitan area., As a
result, it has been decided that the subject area of the present Study be

a=circ1e.arouﬁd‘Bangkok'of a 100km radius (see map in Fig. 1.4-1).
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1.5 Subject Insgtitutions and Industries
1.5.1 Covernment and Public Inatitutions

‘In addition to the Thai Industrial Standards Institute (TISI) and the
Thailand Institute of Sclentific and Technological Research (TISTR) whichk
made the original requests leading to the present Study, the Study Team
also_visited a wide range of establiShments,_organizations and institutes
associated with rhe-ecdnomic policies, indﬁstrial promotion, export pro-
motion and.technological research promotion relevant to the present Study.

The goverument offices visited were as fellows.

o Ministry of Industry {(MOI)

Thai Industrial Standards Institute {TISI)

Deﬁartméﬁt of Industrial Promotion (DIP)

- Office of Permanent Secretary

i

The Metalworking and Machinery Industries Development

Institute (MIDI)

o Ministry of Science, Technology and Energy

- Thailand Institute of Scientific and Technological Research
(TISTR)

— Department of Science Services (DSS)

o Ministry of Commerce (MOC)

- Commodities Standards Division (CSD)
-~ Department of Commercial Registration (DCR)
- Trade Training Centre (TTC)

0 Office of the National Economic aﬁd Social Development Board
(NESDR)

o National Statistical Office (NSO)

o Office of the Board of Investment (BOI)

o The Industrial Finance Corporation of Thailand (IFCT)

o The Bank of Thailand (BOT)



o Industrial Estate Authority of Thailand (IEAT)

o 'l‘hai_-Japén ‘_Teéhhoiogiqal 'I".romo.ticn Association {‘TPA)

o The Scientific and Teéhholbgical Research quu:ipment Centre,
Chulalongkorn University (STREC)

o Institute of Food .RBSearch and Product Development, Kasetsart

University (TFRPD)

Fig., 1.5.1-1 shows the relation between the administfative 'offices a8~
sociated with industrial standardization and the testing:/inspection and

metrological systems.

- 10 -
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1.5.2 Subject Industries and Selection of Study Ltems

For the prpparation of a programme to promote industrial standardization
and the testing/inspection and metrological systemq in Thalland, ‘a clear
understanding of the current conditions of those private enterprises
involved in production activities is an absolute necessity 1n view of
understanding the fequirements, status and problems of the curreant sys-

tems.

As a study on all Thailand's private-eﬁterprises was believed to be dif-
ficult, however, a list of priority industries was first compiled (seg
Table 1.5.2-1) ‘as the sub3ect Aindustries of the SLudy in order for the
Study to be effectively and efficiently implemented This delection was

based on the importance attached to the industries by various ‘government
authorities din their econom;c and social develqpment plans, industrial

policies and expért promotion measures.
As the Table shows, while many industries are the subject of promotion,

the highest priority is given to the electric, electronic, machine and

chemical industries.

- 12 -
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In the .case of these high pliority industries, the followiﬁg speéifié

products were given upecial attention,

Flectrical Products: _ ,
Radios, Televisions, Refrigerators, Air»Conditioning Equipment
and Parts, Refrigerator Compressors, Batterles, Electrical wires

and Cables

Electronic Products: _ _
Tntegrated Circuits, Printed Circuit Boards, Eléctronic Parts,
Office Automation Equipment, Computers, Computer Keyboards,

Facsimiles, Copiers, Optical Fibre Cables

Machinery:

(1) Automobile Components:
Engine Components, - Piston Rings, Disc Wheels, Exhaust
Pipes, Spokes/Nipples/Rims for Motorcycles, Tools/Dies and

Rubber Parts for Autcomobiles
(2) Agricultural Machinery and Components.

{3) General Machinery: Machine:y Assembly

Chemical Products:

Synthetic Resins, Pharmaceuticals, Caustic Soda, Chlorine, etc.

The actual responses of individual enterprises to hanagement technidﬁes
and technologies, partiéularly standardization éﬁd quality control, depéﬁd
on the company size, and technical cooperation with foreign enterpriSes
(ratio of foreign capital might be a reference). Therefore, due consid-
eration was.given in the selection of the followiﬁg compaﬁies to visit so
that all the above— described factors affecting their responses to stand-

ardization and quallty control be well balanced

- Siam Steel Group (Motorcycle Components: Large, Japan)

—-Kailaﬁis Auto Parts Industry Co., Ltd. (Automobile Components:
Large, Japan) :

- 14 -



~ Yanmer Thailand Co., Ltd., (Diesel Engines: Large, Japan)

- Mahajak Industry Co., Ltd, (Bolts and Nuts: Large, Japan)

~ The Siam Kubota Diesel Co,, Ltd. (Diesel Engines: Large, Japan)
= Siam Saﬁitary Ware Co,, Ltd. {Sanltary Ware: Large, Japan)

~ Hitachi Bangkok Cable Co., Ltd. (Wires and Cables: Large, .Japan)
—~ Thai DNT Paint Mfg. Co., Ltd. (Paint: Medium, Large, Japan)

- Thai Asahi Glass Co., Ltd. (Glass for Automobiles: Large, Japan)
~ Thal GYPSum Pr0dUQts C0-s Ltd. (Gypsum Products: Medium, Japan)

~ Hitachi Consumer Products Co., Ltd. (Fans, Televisions,
Refrigerators, Motors Air-Conditioning Equipment, Well Pumps,
Cookers, etc,: Large, Japan)

-~ Thai Toshiba Lighting Co., Ltd. (Fluorescent Lamps, Fluorescent
Lamp Stabilizers: Large, Japan)

- The Siam Cement Co., Ltd, (Cement: Large, Local)

-~ The Siam Iron & Steel Co., Ltd. (Steel Products: Large, Local)

Note) TLarge ! Large-scale Industry (More than 200 employees)
Medium: Medium-scale Industry (50 to 199 employees)

_Other orpanizations visited included the following.

- SIWA Testing Inspection and Consulting Co., Ltd. for studying the

testing capacity of a repiesentative private testing and inspection

institution.

- The Association of Thai Industry {ATI) for dInformation on the
extent of private 'indusﬁries' participation in the drafting of
industrial standards and general opinions on the current industrial
standardization and the testing/inspection and metrological systems

"of the Thai Government.

The Study was conducted by means of interviews, using previously dis-

tributed questionnaires.
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1.6 Study Items

The following relevant items were studied ‘in- regard to'iﬁdustrinl gtand-
ardization and the testing/inspection and wmetrological systems in
Thailand. ' ' '

(1) Ristorical backgroﬁnd:tNESDB, DI§)

(2) Relétionship to gehefél'eéénomy of Thailéhd (NESDB;'DIP).

(3) Industrial struéture and..felationship:taiéh industriés (ﬁESDP,
DIP, BOT) ' o -

(43 Foreigﬁ trade stfuctu;e (Dif, BOT}

{5) Instruction/tfaining system (NESDB, BOI, ﬁOT)

(6) Research aﬁd devélopment system (TISTR, DSS)_

(7 Cerfificatioﬁ system for industrial standardé aﬂd cOmmodifies
standards (TTST, TISTR, CSD) -

{8) In-house standardization and quality contrel (TISI, BOT, TPA,

Chulalongkorn University and those enterprises listed in 1.5,2)

(9) Testing/inspection and metrological systems (TISI, TISTR, DSS,
CSh, TTC, DCR) '

(10} CGuidance for dissemination and Information disseminatlon system
(TTST, TISTR) _

(l11) Laws and regulatiéns {TISI, TISTR, DGCR) :

(12) Incentive pelicies and measures (TISI,'TISTR, DIP, MIPT, NESDB,
NSO, BOI, TIFCT, 1IEAT, Chulalongkorn University, Kasetsart

University)

Note: The abbreviations in brackets indicate the institutions visited.
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2. REVIEW OF THE THAT INDUSTRY

2.1 NationalIPolicy for Industrial Dévelopment

The past progress of Thai national policy for industrial development can
be considered to have passed through six distinet phases, as indicated in
Table 2,1-1. "

'The lst phase extended Trom the. end of World War II to 1960, during which
industrialization was fostered under the Establishment of National Enter—

prises Act of 1953 and the Act on the Promotion of Industries of 1954.

The ‘2nd phase covered the decade from 1961 to 71, corresponding to the
period of the [st and Znd NESDP's, during which the industrial'policy was
to ‘encourage private.initiétive for ‘substituting imported goods by domes-

tically produced articles,

The 3rd phase coincided with the 3rd NESDP, from 1972 to 76, a period that
was matrked by multiplication of imports of capital goods as well as of raw
material and intermediate products, brought about as a result of the
encouragement:givén during the préceding period to industries manufactur-
ing substitutes for imported goods, and which adversely affected the
balance of payments., To overcome this setback, the Thai Government warg

obliged to modify its industrial policy to that of promoting exports.

The 4th phase lasted from 1977 to 8l - the period of the 4th NESDP. The
promotion of export industries was continued, but was modified to give
consideration to remedying the inequalities brought td the distribution of
income by the preceding industrialization projects, and this NESDP was
characterized by emphasis on rectification of the industrial structure,
and on decentralization of industry toward the outlying regions. Another
sector promoted with emphasis during this phase was agro-industries, which
were - to coﬁtribute tq.acquiring foreign curreﬁcy through utilization to
best effect:of the position already gained by the country for exportation

of agricultural products.
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The 5th phase . (1982 to 86) is that of the 5th NESDP, which differs from
the preceding Development Plans in Dbackground circumstances and basic
concept: The discovery of. natural gas in the Culf of Siam opened up new
prospects for industria]i?ation, based on heavy chemical industries,
through utilization of this new natural resource for substituting hitherto'
imported caplital and: intermediate goods. . With - the 5th NESDP, Thailand..
aimed at the second stage of imported goods substitution, to aspire toward
a quasi-industrialized nation, with production from manufacturing_industry
planned to exceed agrlcultural products in their comtribution to GDP. The
aim of the 5th NESDP is symbolized #n the project for primary industry
development on. the Eastern Seaooard, featuring the promotion of heavy

chemical industries.

The 6th NESDP (1986 - 1991) -mcorfesponding to the_6th phase-~ has been
planned to follow up the 5th NESDP terminated in Septémber 1986. - The key

problems envisaged for solution in this Plau are poverty and unemploymont
in the outlying regiono, for which 10 Programmes are set forth,'covoring
such essential. factors as economy, human resources, soclal éerVices;
scientific and technical denelopment, Target overall annual 'economic
growth rate is set at Slpercent; ouly slightly:above the averAge.éétUally
attained in past years: oThé rate for'the-agricultnral_séctor is. set at
the conservative level of 2.9 percent ~—una1teréd 'ftom tﬁe .préoéding
period-- but that for the industrial sector is set.-at the notable level of
6.6 percent, The resulting enhancement of economic activity is envisaged
to create 3.9 nillion new'employment'opportunities,-to-reduoé the un~
employment rate to 3.1 percent; and with annual increase of populotion
estimated to be held te 1.7 péroont,.the per capita income is to be ralsed
from the current ¥ 21 thousand (approx. US$807) to B 28 thousand (approx.
$1,077) by 1991, During the same period, the rate of inflation is to -be
held down to 2.3 percent, as compared with 2.7 percent recorded during the

preceding 5th NESDP.

The 6th NESDP is characterized by a keynote of aspiratlon towards qualita-
tive supplementation through readjustment rather than quantitétive exten—.
sion, and the poliey governing industrial development is framed with

emphasis on marketing; with diversification of products and the industrial
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structure held as target,

Consideration of marketing means a change of course from one of selling
pfddﬁceable commodities to that .of producing saleable comﬁodities, with
iﬁpfovémeht of product quality and extension of industrial standards in
order to establish a p:oducfive system that matches market demand, by

means of which to effectively penetrate the international market.

Tﬁe-manufacturing industry —-a priority sector for promotion-- has its
developmenﬁ'Eérgeﬁ_envisagingu— not the heavy and chemical industries as
in the preceding 5th NESDP-— but the more down-to-earth segments such as
agroﬂihdustry, mechanical/electrical equipment manufacture and metal-
wbrking;.'Alsq, industrialization of the outlying regions, and promotion
of small and medium scale enterprises 1s another item accorded priority in
the Plan. The diversification of products and of the industrial structure
—%reférfeﬁ to -earlief-n should further contribute to raising popular

income and increasing employment opportunities.

- 19 -



Table 2.1~1

Six Phases of Economic Development and
Industrialization Policy

Economic

Phase Period Development Industrial Policy ‘Relevant Legislation
Plans )
1 End Worid Industfializatién under 1953 - Natiopal Enterprise
War 1T government initiative Act
- 1960 ‘ ‘
1954 - Act-on the Promotion
_of Industries '
2 1963-71 Ist NESDP .. | - Modernization of pro~ | 19560 *_Industfia] Invest-
(1961-66) a | duetive equipment; ment Promotion Act
' 7 | substitution of '
2nd NESDP | triported goods 1962 - Revision of above
(1967-71) D ' R oo
s '1968 - Industrial Product’
o Standards ACE . -
@ . .
: _ iy : R o DS
3 1972-76 3rd NESDP g Promotion of export 1972 - Promotion of Invest-
'ﬂ industries ment Act 1972
e {Declaration)
=
o - Alien Business Act
et .
a - Alien Work Permit
g Act
o
4 1977-81 4rh RESDP S Export industiries 1977 - Promotion of Invest-
| favoured; 7 ment Act 1977
.3 Encouragement of agro- . - '
B | related industries 1978 - Alien Work Termit
A Act 1978
L+} .
bt
A 1979 - Revision of
1; Industrial Standards
1 Act
o
5 1982-86 Sth NESDP B | aspiracion toward
2 | quasi-industrialized
g nation
2 .
3
[ 1987-91 6th NESDP ;ﬁ Diversification of
products and of
productive structure
Source: International Development Center of Japan (Phase 1 - 5)

Japaniese Chamber of Commerce, Bangkok
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2.2 Current Status and Future Prospects of Thai Manufacturing Industry

The Thai industry is currently trahéforming itself from one of consumable
to intermediate, and further to capital goods manufacture --as indicated
in Table 2,2~1,

- It is revealed that, in 1960, 60 percent of the total value added by all
'_cétegofies of_industfy was contributed by the 3 product lines of food-
stuff, - beverage and-tobacco manufacture, but that this share of the 3
categbfies_had loweréd_to 44 percent in 1970, to 31.5 pefcent in 1980, and
furthérlto 29.6 percent in 1985 (this last value being a preliminary esti-
maté);lleédstuff:éIbné —ewhich used to;be'the'staple natibnal product—-—
contributing 42 percent in 1960, dropped to 15 percent in 1985. 1In con-
trast,;téxtilesrsteadily rose their share during the same.period from 4.6

to 15.1 percent;, and electrical equipment from 0.6 to 2,0 percent.

Grouping the different categories of manufacturing industry in the product
categbties of (a) consumer .goods, (b) intermediate goods, and (e¢) cépital
goods, the suﬁmednup share of consumer goods produétion diminished from
72.4 to 44.9 pergent between 1960 and 1985; which was offset by an in-
erease from 20,1 to. 38.4 percent of intermediate goods, and from 6.7 to
13.7 pércent of capital goods. Of'particular note is the marked shrinkage
of the 'éonSumer goods share from almost two-thirds to less than 44.9

percent, to fall almost abreast of the rising intermediate goods.
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Table 2.2~1 Progreés of Shares Contributed by Different
Categories of Manufacturing Industry

Unit: B mililon; normallzed to 1972 prices

1960 1970 1980 - S b:L:L L

I Consumer goods categoery 6,070 72.4%( 12,384 | 53.1% | 26,988 | 44.5%] 35,425 | 4a.9%

------- E e e e il l--,-.--'-—----—--h-~—-----~~'—9»:--n~>-4-~.-4~—_-‘---'-'-_'-'-'_h-j-"'.-."_'f'f_'"f*':t'“.“"-j‘
Foodstuff . 3,528 42.1 | 4,798 20.6 | 8,598 | 14.2 11,926 | 15.1
Beverage 654 7.8 | 3,035 1 13.0°] 5,890 9.7 | 7,044 8.9
Tobacco " ©o849 | 1041 { 2,400 ]-.10.3- 4,601 7.6 | 4,438 5.6
Apparel ' 6317 7.5 1 1,093 4,7 1 5,566 | 9.2 | 9,075 1L.5
Leather goods/footwear 26 0.3 1 232 ] 1.0 3151 0.5 528 0.7
‘Furniture _ S 100 1.2 308} 1.3 | 3531 0.6 548 0,7
Printing/publishing 283| 3.4 | 517 2,2 1,665 2.7 | 1,866 2.4

11  Intermediate goods category 1,689 20.1 7,506 | 32,2 | 23,7681 39.2 | 30,315} 38.4

Textile ’ 386 4.6 2,157

9.2 1 8,839 | 4.6 |11,931] 15.1
Wooden products. - S 338 - 4.0 135 3.2 829 1 1.4 | 1,024 L3
Paper products = . 13 0.2 1711 0.7 9594 1.6 1,180 1.5
Chemfcal products - 562 6.7 1,478 6.3 5,035 8.3 6,969 8.8
Petroleum products 1y - 0.0 1,412 6.1 3,108 5.1 3,112 3.9
Rubber products 67 0.8 374 1.6 1,611 2.7 1,407 1.8
Non-metallic/mineral products| 322| 3.8 | 1,179| 5.1 3,387 5.6 | 4,692 6.0
III Capital goods category 559 | 6.7 | 2,883 | 12.4 | 8,493} 14.0 | 10,793 | 13.7
e memmemmom e m e —————— Y ST [ § R I 5% IO LSOO RV
Base metals : 29| 0.3 392 -1.7 |° 710 1.2 |- -673}{ 0.9
detal products 57 0.7 439 1.9 @ 632 1.0 |- . 831 1.0
Hachinery T 38 0.5 534 "2.3 | 1,102| 1.8} 1,550 2.0
Etectric equipment 48 0.6 318 1.4 | 1,237 z.06.f 1,546 2.0
Transport equipment - 387 5.6 1,200 5.1 ' 4,812 1 7.9 6,193 7.8
I¥  Other categories © 68 0.8 547 2.3 1,348 2.2 2,388 3,0
Total 8,389 { 100.0 | 23,320 | 100.0 | 40,597 | 100.0 | 78,921 | 100.0

%) 1985: Preliminary estimates

Source : NESDB
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It ig seen from Table 2.2-1 that the key policy of the Thai Government has
‘been to retain'agficultUre as a staple basis of national economy, while on
thg:othef”hahd=accbrding highest priority to the. development of manu- .
.factufing iﬁdustrieé& With further measures for expanding domestic demand
ahd-fbr_aCcumﬁlatingfmanagerial and technological capability, the manu-
facturing-induétry should not fail to consolidate its footing with the
establishment of a widening network of supporting enterprises furnishing
materials; components and services, to pave the wa& towards an. ‘export-
orlented industry, A repreéentative instance is the textile manufacture:
It was.originélly,zz typical import displacement industry: However, in
about 10 years exports came to exceed imports; today this industry beatrs

the largest share of export goods, even eXceeding rice,

In enﬁisibning the future path of Thai industrialization, the next move
should be towards enhanced use df domestically available raw materials and
coﬁpbnents,'to provide additional outlets for these materials and compo-
nents, and at the same time raise the value added of product, with secon-
dary and further processing. The segments of industry that had hitherto
exten&ed~théit pfoduction to meet the growing domestic demand would then
be further expanding:to serve the world market.. Typical products that can
be expected to follow tﬁis path are those of the agro-industries and the
more téchnology"oriented industries like machinery aﬁd electrical equip-
ment. manufacture, metalworking and electronics --where products from
relatively Sﬁall—scalé-éﬁtérptiéeé can be expected to find outlets for

exports,

Another promising line is the transfer into Thailand of industries that
come to be-decreaéingly tenable in the more industrialized countries on
account of high- labour cost, Tﬁe' attractive advantages offeréd by
Thailand in the world market as a country for implanting bases for produc-
tion ~--a labor market not locking in workers capable of flexibly adapting
' to new and higher skills, extensive land available for factory installa-—
tion, abundant raw materials—-- should not fail to draw many foreign
enterprises seeking to establish factories ébroad. .This should generate
new demands for_skilled labour, and to this end, continued efforts should

he directed towatdé raising the general technical level of the country for
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industrial production.

Envisioned in this-1light, “the “future of. Thai indqstrialization should
bring about extension in the range of exportablé_gd@ds, Erom agficd1ﬁuré1
to agrd~ihdu$tri§l'producfs ~~tG bring“highér“value addédnw and further. to
products of ever wider variety'#eihcluding those involving modexn-procesé—_
ing techniques. E Signs of progress 1in _ﬁhis direction ’can"alfeédy “be
discerred in the successful establishment by the'Indusﬁfial Estégé Author-
ity of the industrial estates 5~iﬁc1uding an export "ﬁrbceséihg zZong~-
namely Bang Poo, Bang Phlee;=Bang'Chan,'Lat Krabéng_énd Northern Indus- -
trial Estafe, as well -as Laem Chabang ‘and Maﬁ Ta Phut . on -the Eastern

Seaboard.

2.3 Future Prospects foér Exports

The balance of trade has progressed as inﬂidated  in Fig. 2.3-1. The
traditional stable export articles are-rice; tapidca?_crude'rubﬁér,'sugar;
and other primafy products; capital goods like machinery, iron and steel,
chemicals, together wifh coﬁsumer goods, .are being impofted, as in  the

cagse of all developing countries.

The total external trade has steadlly risen for boﬁh_imports-and exports,
but the balance is chronically in the red, despite the notable improvement
seen of recent years in exports of industrial products including textiles
and integrated circuits. The increase in imports is due to the growing
demands generated by consumerS; and by the 'rapid]y expanding'.domestic
industry calling for'impoxted equipment and materials, This is typical of
an industrializiﬁg nation which has not yet completed transformation of
its economic_structure froﬁ dependence on agriculture to reliance on man-

ufacturing industry.

Current staple exports are agricultural products, whose share 1s expected
to follow a long~term falling trend. Against this,'impofts'will-have”to
cover materials and capital goods needed by the expanding manufacturing

industries during some years. Also for some  time, imported  capital
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goods will further be required Lo equip the industries utilizing the Gulf
of Siam natural ‘gas, Moreover, continued increases will have to be

. expected of énergy cbnsumptioﬁ, with the rising standard of living.

(M Baht)

R a
200,000 193,366

100,000 -

-160,000 §

57,803

- 200,000 .

' Imports _
-360,000 1 251,169
Trade
balance

~40D,000 1

1971 72 13 74 15 6 7T i8 1% By 8 82 B3 B4 8

Source! Quarferly.Bulletin, Bank of Thailand

Fip. 2.3~1 Progress of Trade Balance
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The export product lines currently selected “=O¥ considered~~ for encouy-
agement by the Government, determined from survey vigits are as descr{bed

below.

(a) Export targets for 1987 set by'the'Ministry of Commerce
{b) Industrial products for export specified in the 6th NESDP
(¢} Product lines antic1pated manufacture in the Export Processing Zone
. at Laem Chabang during the 6th NESDP ' _ -
(d) Product lines promoted by the Indostrial Finance Corporation -of
Thailand
(e) Product lines selected for promoting export to Japan and other
countries in a S*yea1 programme
(f} Product 1ines being exported by.ananese”enterprises;'given in data
obtained ffom thé-Japanese Chaﬁber_of7donmerce, Bangkok
(g) Product'iiﬂés Considered promising by Japéneée firms
(h) Product lines’ subjected in past to export certification and specified

for eventual future export certlfjcate appllcatlons.
The substance of the foregoing survey is summarized ip Table 2.3-1.

The future prospects for a mnation's exports will evidently be largely
governed not only by the policy of the particular nation but also by
circumstances affecting the business of neighbouring countries; and in the
oase of Thailand, also by ths nature and'ahount'of invéstments 1o Thailand
of foreign capital. Be that as it may, the country’'s future exporfs
should develop around the products currently belng fostered to replace
imports: These products should be steadily extended in range. Sopported
by a widening circle of supporting industries, to constitute the backbone

of Thailand's export activity,
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Table 2,3-1 Key Product Lines Expeéted for Thal Exports
: in the Next 5 Years

1 Machinery:- _
(1) Motor Car engine components, including piston rings; dlsc
components wheels; exhaust pipes; for motor cycle spokes,
: nipples, rims; tooling, dies for motor manufacture;
rubber parts
(2) Agricultural’
machinery,
components
(3) General . Machinery assémbly, including manufacture of cast/
machinery .forged[machined.components; bearings
Electfical Radio/television sets: refrigerators; air con-
machinery ditioning equipment; compressors; batteries/
accumulators; wiring/cabling
Electronic ' Integtaféd”ciréuits; electronic components/
equipment circuitry; office automation equipment; computers,
computer keyboards; facsimile sets; copying machines;
optical fibre
Chemicals Synthetic resins; pharmaceuticals; caustic soda;
chlorine
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AND ["II‘TROLOGY IN THAILAND






3.

3.

“CURRENT STATUS AND- PROBLEMS OF INDUSTRIAL STANDARDIZATION,
'TESTING/fNSPECTION:AND METROLOGY -IN THAILAND

PtOmotion-Policies'of the Thai Government

The importaﬁce of both expanding and improving industrial standardization

B ood:the inspeotioo-aod metrological. systems in Thailand was particularly
.récogniSed in the 5th 5-Year Plan (1982 - 1986) and this recognition is

more pronounced and specific in the current 6th 5-Year Plan (1987 - 1991),

Namely, -emphasis has been placed on the following 3 points in view of

pfomocing industrial activities and technologies.

(a)

(b)

{c)

Promotion of R. & D activities. for technologies to make the most
effective use of . the  natural resources, such as land and water

resources, alming at the improvement of agricultural productivity.

Promotion of the utilization of Thailand's natural resources and the

additvion of high valoeé to miniog and manufactured products, promo-

‘tion of  studies on. the material science and treatment/processing

technologies for mining'pfoducts and the acquisition of dindépendent

technologies to foster export-oriented industries,

Promotion .of energy conservation technologies to facilitate energy

saving with the following specific measures.

(1) FEstablishment of "Technology Transfer Centre".

{(2) ‘Strengthening of the TISTR in view of it taking a 1ead1ng role
. in R & D activities. '

3 Improvement of the standards, inspection .and qualify control
systems to improve Thai product quality in view of ensuring
international competitiveness. Reinforcement and upgrading of
the TISI for this purpose in view of Thai products conforming to

the standards of other countries.

{(#) Tncrease of R & D investment
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The 6th 5-~Year Plan was prepared based on the achievements and shoxtcom-
ings of the 5th 5-year Plan and 3 approaches were intxoduced to achievef
the economic and social tavgets, 1.,e. (1) reaping the bcnefits of.ther.
continuing economic development programmes, (2) restructuring of the
production structure and the market system and improvement of the contents

of the services and (3) realization of an equitable income distfibutioﬂ.

To contribute to the realization of the above, the _present study is

expected to achieve the following.

(1) Ensurance of the quality veliability of Thalland's dindustrial
products in the international market. '

(2) Promotion of industrial standardization. _

(3) Consolidation and improvement of the testing, inspection and metro-

logical technologies.
Refer to Fig. 1.5.1-1 for the relation between the administrative
organizations in Thailand.
3.2 Related Laws and Regulations
3.2,1 Industrial Product Standards Act

Originally enforced in 1968, the Industrial Product Standards Act was

revised in 1979 and has the following objectives.

(1) Improvement of the reliability of manufactured product quality.
(2) Promotidﬁ of'éxports iﬁ the international market, |

(3) Ensurance of the equitability of commercial transactions.

(4) Protection of thé safety énd interests of consumers.

(5) Development of the manufacturing industries.
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(a)

(b)

Outline of the Act

(1

(2)

Determination of Standards for_Miﬁing and Manufactured Products

Not -only industrial products but also processed agricultural,
forestry and marine products, pharmaceutical products and

chemical fpftilizers are subject to Thai Industrial Standards,

: xn fact, TIS§ cover all pfodudts for which standardization is

deemed necessary from the national viewpoint,.
Certification

All products for which industrial standards are determined will
be subject to the certification scheme, if display of standards
mark on the products is required, The competent Minister has
the authority to designate these standards as being cowmpulsory

whenever deemed necessary.

“Thai Industrial Standards Institute (TISIL)

The Thai Industrial Standards Act is under the jurisdiction of the

Ministry of Industry (MOI) and is enforced by the TIS1, a department

of the Ministry of Industry, which has the following powers and

duties.

- To
- To
~ To
~ To

prepare and publish standards.
carry out the certification activities.
promote the implementation of standards.

represent Thailand in the international organization for stand-

ardization.

- To be responsible for international food standardization activities

in

Thailand and to cooperate with joint FAO/WHO food standards

programmes.
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3.2.2  Export Commodities Standards Act

The -Export Commodities Standards Act was originally -enforced iIn 1960 as

the Export Standards Act, 1960 for the purpose of ensuring Thailand's

export ptoduét quality. It was, however, -amended to its present form on

April 30, 1979.

(a)

Outline of the Act

(1)

(2)

Designation of Commodities and Establishment of Standards

Based on the vnderstanding that the standardization of pfdduct
quality 'is an absolute necessity . to improve the quality of
export commbditieé aﬁd for the proﬁofidn of eXpdfts; the conpe-
tent Ministry has the authority to désignate the commodities to
be standardized, éstablish commodity standards, designate the
customs office to handle desipnated export commodities, issue

quality (inspection) certificates and set inspection fees, etc.

Exporters of designated export commodities must meet the re-
quirements specified in the Act and must receive a certificate
of fegistraﬁion from the Commodity Standards Division of the
Ministry of Commefce. Furthermore, exporters muét submit the
designated commodities for i1mspection to a designated custéms
office at the time of export. The commodities must bear the
specified mark indicating they have passed inspection and must
be accompanied by a quality. certificate. Export inspection is
conducted by the Commodity Standards Division, its branches or

designated inspection laboratories. The quality certificate is

~also issued by the Commodity Standards Division,
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(b)

Commodity Standards Divisieon

The Exports Standardlzation Act 1s under the jurisdiction of the

3.2.3

Ministry of Commerce (MOC) and is enforced by the Commodity Standards
Division; a division of the Ministry of Commerce, which has the

following functions.

- Acts as the secretariat of the Commodity Standards Committee and
asgists the standards preparation sub-committees in the preparation
of draft standards. '

- Eiamines exporters of desipnated products and designated inspection
labératories and registration thereof .

- Together with its branch offices, carries out actual inspection.

- Receives claims dirvectly ffom parties of export contracts concern-—

ing the inspection results gubmitted by inspection laboratories.

Other Laws and Regulations

In addition to -the Industrial Product Standards Act and the Exports

Stand

prote

(1)
(2)

(3>
(4
(5)

ardization Act, wvarious laws and regulations are enforced in view of

cting the public in line with industrialization.

System under Food Act B.E. 2522

System under Drug Act B.E., 2510: 2nd Amendment B.E. 2516, 3rd
Amendment B.E, 2522

System under Poisonous Article Act B.E. 2510: 2nd Amendment B.E. 2516
System under Fertilizer Act B.E, 2518

System undey Consumer Protection Act B.E, 2522
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3.3 Current Status and Problems of Standards
3.3.1 Thal Industrial Standards

Industrial standards are established, amended or revoked by the authority
of the Industrial Standards Council as stipulated in the Industrial
Product Stan&ards Act while the actual work is carried out by the Techni-

cal Committees and the Standardization Divislon of the TISI,

Industrial standards are established or amended in line with the. follow-

ing.

(1) To satisfy the requirements of organlzations velated to indus-
try, econcmy and technologies in Thailand and other reqdirements

concerning the living conditions of the Thai people.
(2) To meet the immediate requirements of the Thai econémy.
(3) To obtain national consensus as far as poséible.
(4) To protect the intefésts of both manufacturers and CONsumers.
kS) To ensure the'optimum_national.econoﬁy.. |

(6) To promote the progress of more effective economic activities,
leaving room for the improvement of methods to carry out more

efficient and effective economic activities,

(7) To make periodic reviews and améndments of standards according
to technological progress and changes in the natlonal economy in

order to ﬁpdate them.

(a) Established Standards

The establishment of industrial standards in Thailand was first
Initiated in 1970 and a total of 653 standarﬂs have 8o far been
established.. The current new standard esféblishment'capability is
some 100 standards/year. The number of TIS classified By'industrial
fields is as given in Table 3.3-1. There are relatively many
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standards relating to the chemical, food and consumer

product

industries, With regard to the wmechanical engineering and

electric/electronic industries, however, while a fair number of

standards have been eéstablished, standardization in these industries

is still,:iﬁ general, in the initial'stages.

Table 3.3-1 Established Industrial Standards by Fields

 Fleld '70-'71 | '72-'76 | '77~'81 | '81-'86 | Total (%)

_chem'ical o o s | 22 38 76 (106 |
Mechanical engineering - 14 42 32 88 (13.5)
‘Agricultural products - 3 15 i4 32. (4.9)
Plastic & ﬁlastic s - 8 6 o ' 20 (3.1)
products
Electrical engineering 5 15 18 14 52 (8.0)
.Consumer-products 3 21 17 26 67 (10.3)
Pulp & paper - 3 10 6 12 (2.9)
Metallurgical ~ 18 21 19 58 (8.9
Clvil engineerihg & - 18 10 22 50 (7.7)
construction materials _
Architectural . 1 20 4 13 38 (5.8)
Textiles 1 13 2 9 25 (3.8)
‘Non-metalllc products - 3 9 23 35 (5;4)
Food . 2 34 20 20 - 76 (11,6)
gizgiiizzziéns - 1 T 4 5 (0.8)
Others: : o w: 1 4 7 12 (1.8)
Total . 13 187 . 200 253 653 (100)
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(b} Outline of Industrial Standards

The TIS mostly consist of standards for industrial products.but also
cover those products which arve classified under agricultural stand-
ards in Japan (JAS),. The standards can be classified into the

following categories in view of their contents.

(1) Xind, type, shape, dimensions, manufacture, supply,__grade,
components; performance, durability and safety of “industrial

products.

(2) Manufacturing process, design, drawing, usage, materials for

industrial products and safety of manufacturer.

(3) Packing method, wrapping method or Hinding method, materiéls
thereof, kind, type, shape and dimensions of'wrapping'matetials

and containers,
{(4) Methods of experiment, analysis, evaluation and testing. of
industrial products and measuring methods for containers and

dimensions.

(5) Technical terms, abbreviations, symbols, codes, colours, numbers

and units relating to industrial products.

{(6) Others, including definitions under ministerial regulationms.

(c) Diffusion of Industrial Standards

Established by the TISIl, the Siandardizétion Promotion Division is:
making-great efforts in view of the diffusion and public relations
(PR) of Thail Industrial Standards. The targets of the measures taken
by the TIST are as follows.
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(1)

(2)

(3)

(4)

Diffusion of the recognition of TIS among the pgeneral public
(diffusion'and PR activities through publications and the mass
media, etc.)

Encouragement of the acquisition of the arbitrary TIS mark.

Encouragement of the procurement of products bearing the TIS

mark by government and public organizations,

Expansion of the scope of compulsory standards.

{d) Problems Relating to Industrial Standards

In view of the current status of Thai industry, the followlng prob-

lems can be pointed out in regard to industrial standards.

(1)

(2)

(3)

(4)

The current speed at which standards are established cannot
provide the timely establishment of standards in line with the
significant progress of-Théi industry in recent years, including
the advancement of foreign companies in Thailand. This stand-
ardization lag could cause a dissociation from the actual condi-

tions of industry, creating confusilon,.

The current system appears inadeguate for the development of

appropriate standards which reflect the level of Thai industry.

In regard to the establishment of industrial standards, although
people who have knowiedge of'foreign and international standards
are required, they are not readily available at present. The
level of domestic products is, therefore, not sufficiently

understoed in relation to the level of foreign products.
Under the present industrial standards, the same stipulations

(relating to testing method, ete.) are applied for such differ-

ent objectives as the assurance of quality and the assurance of
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safety, etc.. When the establishment of standards 18 intended in
the face of diversé products, the objectiﬁes of the new stand-
ards must be clearly understood and approprlate provisions
vis-a~vis these objectives must be incorporated in the stan-

dards.

{5) Direct quotafions from foreign or International standards do not
fully reproduce the original standard, causing problems in

regard to the actual application.

(6) Although the wide use of industrial standards has been actively
promoted by the TISI, industrial standards are not sufficiently

referred to at the factory level,

3.3.2 Commodity Standards

Draft commodity standards for those commodities subject to export in-—
spection are prepared by the Draft Preparation Sub;Committees. These
draft standérds are - submitted ‘te the Commodity. Standards’ Committee for
examination and subsequently become effective after approval by the
Ministry of Commerce. Commodity standards have so far been established
for 12 items which are also subject to eprrt testing/inspettibn'and it is

expected that 7 more standards will be introduced in the near future.
In the case of tapioca products which are also subject to industrial

standards, attention is paid to avolding a duplication of standards by

adopting the industrial standards in question as commodity standards.

- 38 ~



3.4 CQurrent Status and Problems of Certification and Inspection Systems

3,4,  Certification System Based on Industrial Standards

All: products covered by product standards (approximately 540 standards),

which account for some B80Z of industrial standards, are subject to the

certification system based on industrial standards. Of these, 28 product

standards are subject to compulsory certification in view of consumer

safety,
subject
planned
of 1987

public welfare and/or esconomic effects, etec. The remainder are

to voluntary certification. Another 19 product standards are

to be placed under the compulsory certification system by the end

and the number of compulsory standards is expected to further grow

in the future.

(a) Certification Procedure - Marking Programme

(1)

(2)

(3)

(4

The necessary. documents aré submitted to the TIST by the appli-
cant, The TIS1 examines the documents and then visits the
applicant’s factory to inspect the processes, quality control
and  product .testing equipment, etc, In accordance with the
pertinent sténdard.and the specified procedure and takes samples

for testing.

The TISI sends the samples to a designated testing laboratory
for testing,

The TISI evaluates the capability and the appropriateness of the
quality contrel in the factory concerned based on the factory

inspection and sample testing results.

If the TISI finds the capability and quality control of the
factory to conform to the standard based on the evaluation
deseribed in (3) above, it submits a report to the Industrial
Product Standards Council and the applicant is granted certi-

fication (licence) after approval by the Council:
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(b)

(5) The TISI carries out factory inspections 3 or 4. times ‘in the
first year of the factory being granted-certificﬁtion in order
to check the product quality records and the quality. control of
the factory. Products bearing the TIS mark are .sometimes
sampled for testing purposes. In the .second and éubséquent
years, the frequency of factdry inspections'is determined based

on the results of the inspectlons conducted in the first year,

{(6) Once a year or so, the TISI buys products bearing the TIS mark

sold on the market for inopection purposes.

Apart from the scheme mentioned above,'TISI"alsd_carries out Product
Reglstration Programme which is used only when TISI product standards
has not been published. Either relevant international or foreign

national standards, or government specifications are used.

Problems of Certification System

The certification system, including the inspection system, consists
of product inspection, quality control inspection, regular factory
inspection after certification approval and market sampling in-
spection regardless of whether the prbduct_concerned is subject to

either compulsory or non-compulsory (voluntary) certification.

In regard to the export inspection system, iInspection aystems based
on commodity standards have been established for each designéted
export inspection item pursuant to the relevént. Act Since the
number of subject items is small, problems of duplicated inspection

have not yet arisen under the present inspection systems.

When the increase of the export inspection items is intended in the
future, however, industrial standards and commbdity standards should
be coordinated and appropriate measures taken to avold the duplicated

application of the inspection systems. -
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3.4.2 ZIExport Inspection System

12 {items -are 'currently subject to compulsory inspection, including ag-

ricultural products which are exported in large volume, silver products

and silk products, etc.

(a)

(b)

Inspection System

Inspection is carried out in 2 stages. The first stage is conducted
prior to loading an ship while the second stage is conducted after
loading on ship for the purpose of collaberating the test results of

the first stage.

.7 designated inspection organizations are duly registered at the

Ministry of Commerce, including 2 organizations overseas. Registra-
tion is made for each deslignated item din view of the capacity and
facilities required on the part of inspection organizations and the

validity of registration is 1 year.

Problems of Inspection System

As the export inspection system has been systematically prepared,
including the registration requirements for exporters and the quali-
fication reqﬁirements for designated inspection organizations, and as
its application is flexible in that the quality ecriteria which are
part of export contracts are giveﬁ priority over commodity standards
which are considered to be the minimum requirements, it is working as
a realistic éystem. However, when the iﬁcrease of the subject items
is intended in the future, as much conformity as possible should be

achieved between commodity standards and industrial standards.
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3.5 Current Status and Problems of Testing

1.5.1 Current Status of Industry Relating to Industrial Standard

(a)

(b

3.5.

(a)

Testing
Classification by Type and Scale of Buslnesses:

The great majority of factories relating to 1industrial standard

testing are small to medium size factories with less than 50 workers,
Classification by Area

In general, a 1afge number of small and medium size factories of the

manufacturing industry are concentrated in the metropolitan area.

While manufacturers should  conduct the testing under industrial
standards themselves, as well as promote quality. assurance and
quality control, most of their equipment investment is for manu-
facturing equipment and 1o investment is made for inspection/testing
equipment.. Given this. situation, it is difficult to expect each
factory to have its own inspection/testing equipment/facilities and

to carry out its own inspection/testing.
2 Industrial Standard Testing -
Number of Industrial Standard Testing
The number of épplications for testing under industrial standards has
been steadily increasing, from 3,489 1in 1984 to 4,141 4in.1985 and
further to 4,952 in 1986 with an average annual dncrease of 700 - 800
in the last 3 years. . '
In terms of industrial fields, applications for testing from the

chemical, mechanical eﬁgineering, electric, metal, civil engiheering,

architectural, non-metal and food industries have been steadily
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(b)

increasing. Although the number of certified factorles slightly

increases every year, they only account for a mere 3% of the total

‘factories registered as of 1986, showing the diffusion of the certi-

fication aystem to be making slow progress,

Suggested and Actual Lengths of Testing

As shown 4n Table 3.5-1, the actual length of testing generally
exceeds the length of testing suggested by the TISI. Regardless of

compulsory or non-compulsory testing, more than 25%Z of the testings

" conducted under industrial standards require more than 90 days.

Tests to determine product conformity with the relevant standards are
generally cohpleted in about 30 days in Japan and North America. In
comparison, the teéstipg length in Thailand is fairly long. When the
actual testing length far exceeds the suggested testing length, com~
panies are forced to revise their production schedules or business
deals, making the efficient use of resources, labour and facilities
difficult, The effect of testing delays on compulsory certification
items 1s particularly severe as their legal production is impossible

without certification,
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Table 3.5-1 Actual Testing Length for Items Where Suggested

Testing Length is Approx. 30 Days

Suggeskted

Actual

Actual

Meén

18 ' ;

Category Product ! max, Ratio . _mean .
No. length length length ratio
11 tElectric PVC insulated cables 30 300 10.0 193 6.4
and flexible covds i

23 |Electrical | Ballast fluorescent 20 186 9.3 106 5.3
lamps

30 | Chemical Nitrous oxide for 30 66 2.2 66 2.2
medical purpose C

196 |Mechanical | Automotlve safety 28 261 9.3 261 2.3

glasses (laminated) :

293 |Electrical | PVC insulated 30 288 9.6 189 6.3

aluminium cables B '

309 | Consumer Mosquito colls and 30 19 1.3 34 1.1

products sticks

369 | Mechanical | Safety helmets 30 127 4.2 127 4.2

for road users

496 | Non- Lacquer thinner 20 34 1.7 30 1.5

metallic

520 |HNon~- Automotive 30 39 1.3 29 0.97

metallic nitrocellulose
lacuer thinner

531 | Consumexr Plastic containers 35 79 2.3 66 1.9

products for sterile :
pharmaceutical
products

539 | Chemical Carbon dioxide for 30 35 1,2 35 ‘1.2

medical use

540 | Chemical Oxygen for medical 30 85 2.8 85 2.8

use .

" 64 |Electrical | Copper conductors ~ 25 177 7.1 177 7.1
86 |Electrical | Aluminium conductors 35 232 6.6 165 4.7
92 |Electrical | Table-type fans 30 141 4.7 112 3.7
118 |Electrical | Automotive low 29 89 3.1 89 3.1

voltage cables

226 | Electrical | Polyester enamelled 22 53 2.4 53 2.4

copper wires

254 jMechanical | Bicycle frames 28 72 2.6 72 2.6

300 |Mechanical | Track pins 25 456 18,2 456 18.2

* indicates a compuisory standard,

Source:

TIST
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(c) Designated Testing Laboratories

(1)

(2}

Designation of Testing Laboratories

The TIS8I has designated a total of 49 national organizations,
national testing laberatories énd other public bodies as desig-
nated téstiﬁg laboratories to which the necessary testing is
entrusted in view of the inadequate testing facilities of the
TIST.

The TISI classifies the industrial standavd testing items into

hhemical mechanical engineering, physical, biochemical and
others and designates the testing labératory for each standard.
This designation is based on the technological level and equip-
ment of the subject laboratory and some laboratories are not
designated to conduet certain testing ditems of a single

standard.

Of the 49 testing laboratories, the DSS and TISIR are comprehen—
sive laboratories while the other laboratories conduct testing
of a limited scope. Between 1984 and 1986, only 22 laboratories
conducted industrial standard testiug, presumably because of the
limited testing capacity due to the original assignments. In
view of the above, there were some cases in these 3 years of the
TISI requesting non-designated laboratories to conduct indus-

trial standard testing.
Problems of Designating Testing Laboratotries

The criteria for designating testing laboratories are currently
under examination, However, as far as the prepared draft
standard " is concerned, the proposed criteria lack concreteness

and the following.can be pointed out.

a. There is an absence of provisions on the qualifications

required by testing staff.
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(3)

(4)

(5)

b, There is an absence of provisions on the minimum testing
equipment and facilities required by ‘designated testing
laboratories, as well as provisions on the -maintenance/

control of testing equipment, includiﬁg its calibration.

c. Uniform interpretation of thé'sténdards'aﬁd detailed rules
for test procedures, etc, should be established in view of
achieving fair and accurate test results from multiple

testiﬁg laboratories,
Testing Equipment and Number of Tests Handled

The  provision of equipment is unsatisfactory in view _of the
volume of testing required, constitutiﬁg a factor in the pro-
longétion of the testing length. ~Although the "investigation
could not cover all the testing laboraﬁoriés, it can bhe sadid
that some eqﬁipment is too old or obsolete to meet the level.
required by the standards. 1In addition, the quaiity of the
equipment, Including weasuring accuracy, is also questionable.
The testing equipment of the TIST is limited to chemical analy-

sis equipment for the inspection of tapioca products and

‘standard development.

Test Demand Prediction and Testing Equipﬁent

Asguming that the number of tests increases by 700 per year, an
additional =et of testiﬁg equipment for each test iéém'should be
adequate considering the duplicated test i1tems of similar

standards.

Manpoweyr, Eduwcation and Training

76.8%2 of the technical staff engaged in industrial staﬁdard
testing at designated 'testiﬁg laboratories {other than the
TISTR) have eithe; a bachelor's degree or a highef_educational
qualification.' Their Specialiséd fields, howeéver, are somewhat
biased to chemical. analysis, including those for food, blo-

chemistry and pharmaceutical related fields. The number of
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staff should, therefore, be increased in the electric/electro-

‘nic, metal and mechanical engineering flelds where the demand is

expected to far exceed the handling capaclity of the current

staff level.

At present, the TISI does not provide designated testing labo-
_ratoriés- with .any technical training relating to dindustrial
standatrd testing. Although the TISY is aware of the necessity
to provide such training, TISI engineers lack the capability of

acting as training course instructors.

The establishment of a qualification system for technical staff
is necessary  to upgrade the technical staff engaged in indus-—
trial standard testing and to improve the testing relilability,
in addition to efforts to secure the loung service of techniecal

staff at testing laboratories.

3.5.3 Tests Conducted by TISTR for R & D Purposes

(a)

Roles of TISTR

The TISTR is engaged in activities relating to R & D with the follow-

ing powers and objectiveé,

(1)

(2)

(3)

To ‘cooperate with other agencies, regardless of them being
either government or private agencies, in activities relating to
scientific and technological research and the utilization of the

research results.

To provide for and maintain the national physical standards for

the purpose of measuriﬁg various quantities and qualities.

To collect and propagate sclentific and technological informa-

tion.
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(b)

()

(d)

(4) To cooperate with other countries,. organizations .or other

forelgn agencies in sclentific and technological activities,

Entrusted Tests and Applicable Standards

Not on1§ Thai industrial standards but also forelgn and-internatiqnal
standafds are used by the testing labdratbfies.in Thailand, However,
while the R & D efforts necessitate a great amount of reference work
concerning standards and the criteria of various fields, the testing
laboratories have so far failed to arrangé these standards, criteria

and related documents for easy reference,

Transition of Income from Requested Tests

The income from requested tests amounted to some 3 million bahts in

1985, almost doubling the figure for 1981,

Current Status of Testing Equipment/Facilities and Testing

Capabilities

The testing equipment/facilities of the Testing and Standards Centre
(TSC), which actually carries out requested tests, mainly consists of
guch basic instruments as voltmeters, ammeters and multi-meters, etc.
and there is a lack of special equipmeht. Iﬁ addition, much of the
equipment  currently owned by the TISTR is inappropriaté for the
requested test items due to deterioration and/or lack of adequate
capabilities, PFurthermore, the calibration of the equipment is also

inadequate.
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_(e)_

3.6

3.6.1

(a)

Manpower, Education and Training

The TISTR/TSC currently employs 49 staff members, 28 of which are
college/univérsify,'graduates. The number of staff should be in-
creased in the electric/electronics and mechanical engineering fields
where the test.demand is expected to grow in the future. No specific
problems are encounfered at present due to the availability of well
expetrienced staff. A systematic educational training system must be
developed, -however, in view of the number of unexperienced staff

increasing due to new recruitment.

Current Status and Problems of Metrological Standards
Current Status of Legal Metrological System
Outline of the Law of Weights and Measures

The Law of Weights and Measures was enacted in Thailand on December
17, 1623 in order to ensure the dmplementation of appropriate
metrology, mainly 1in. commercial areas, tor the unification of
metroldgical units and the establishment of a registration system for
manufacturers of weighing and measuring instruments and an inspection

system for such dnstruments to ensure the supply of accurate instru-

- ments,

(1) Metrological Units

Thailand became a member nation of the Convention of Meter in
1912 and, in-principle, uses metric units although those units
customarily used for many years are also officially recognized
as legal metrological units., Metrological units in Thailand are
defined for 5 kinds of wvalues, 1.e, length, area, volume, mass

-and capacity,
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(2)

(3)

Manufacture, Import, Sale or Repair of Weighing and Measuring

Instruments

Any person wishing to carry out -the business of manufac-
ture, import dr sale of welghing or measuring ilnstruments
must apply to the Minister of.Commerce for a licence to do
so. | |

The  scope - of Weighing' and 'measﬁfing inétruments covers
"Weighing Instrumenté", "Measuring Instruments of Length'

and "Measuring Instruments of Capacity or Volume".

Verification of Weighing and Héasuting Insttuﬁeﬁts

There are 2 types of verification, t.e. initial verifica-
tion and secondary verification.

A1l weighing and measuring: instruments to be used in
business transéctions, ete. must bhear the Verifiéation'mark
to show they have been subjected to verification at the
initial stage and have passed.thé verification test.
Repaired weighing and measuring instruments ‘cannot be
returned to their original owners otvr offered for sale
unless they have been subjected to the secondary verifica-
tion and have passed the verification test.

All ﬁanufacturers, importers and repairers of weighing and

measuring instruments must have a private mark which must

be registered and affixed to the instruments prior to their

" submission for verification,

Verification is conducted to verify whether the 1) type, 2)
conétruction and material and 3) tolerance of the instru-
ments conform to the requirements set forth in the Law. and
regulations,

Thoge registered’ in- regard - to weighing and measuring
instruments and traders using the instruments are subject
to inspections twice a year and premiée inspections when

deemed necessary.
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(b)

TLegal Metrological Tnstitution

The Weights and Measures Division, Department of Commercial Registra-
tion of the Ministry of'Commérée is responsible for the enforcement
of the Law of Weights and Measures. The Division employs 185 people
and consists of the GEnéral Affairs Section, Registration Sub-
Division, Standards Sub-Division, Verification Sub-Division, Inspec-
tion SubQDivision'and 23 provisional branch offices, The Division is
alsc responsible for the safe keepof the Protatype of the Kilogramme
and the Prototype of the Meter provided to Thailand under the Conven-
tion of Meter.

3.6.2 Problems of Legal Metrological System

‘Although no specific problems are seen in the current legal metrological

system consisting of the business registration system and the verification

system, etc. for the weighing and measuring instruments stipulated in the

Law of Weights and Measures, the following items . should be examined in

accordance with' the recent development of Thai society, economy and

industrial technologies.

(a)

(b)

Metrological Units

In terms of the metrological units employed, Thailand is currently
lagging behind the international trend where the definition of Meter
has been revised, new international units adeopted and the scope of

each metrological unit is narrowly defined.

Legal Weighing and Measuring Instruments

At present, legal weighing and measuring instruments have been
introduced for length, mass and volume.. This scope of the legal

metrology is rather limited in view of the expanding scope of legal

metrology in recent years.

- 50 -



(¢) Standard Metrological Instruments

Explicit provisions to secure accuracy by means of regular calibra-
tion and the designated accuracy for standards used for the verifica-
tion or inspectlon of xaeighing and measuring instruments are not

found,
(d) Qualifications and Training of Verification Officers

Explicit provisions concerning . the qualifications of verification
officers or a training system to raise their ecapabllity are not

found,

3.6.3 Current Status of Industrial Metrological Standards
{a) National Committee on Metrology {(NCM)

Thailand had no central organization for the establishment, mainte-
nance or provision of natipnal Standatds and the_responsibiiity for
metrological standards was previously divided among different minis-
tries, In 1985, however, the WNational Committee on Metrology was
founded ss the highest decision-making organization for metrological

standards to coordinate the different ministrieé.
(1) Structure of the NCM

The NCM consists of members which are representatives (vice-
ministers) of 7 ministries, including the Ministry of  Science,
Technology and Energy, Ministry of Industry and Mindstry of
Commerce, and the Permanent Sécretary of the Ministry of Energy

who actg as the Chairman.
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(b)

(2) Functions of the NCM

fhe Sub~Committee on Metrology and the Sub-Committee on Accred-
ttation are both under the jurisdiction of the NCM. The primary
" function of the former 1s the collection of data on metrological
standards and that of the latter is the accreditation of the
responsible organizations for primary standards, i.e. national

standard.

Arrangement of National Metrological Standard

The allocation of the responsibility for the maintenance and control
of mnational metrplogical standards in Thailand has been readjusted
and reconfirmed with the recent establishment of the NCM, According-
ly, organizations assume the responsibility for the maintenance of
national standard for specific quantities. In deciding the new
responsibilities for these organizations, the NCM used their histori-
cal backgrounds and present equipment and technical levels as judge-

ment criteria. -

The allocation of the responsibility for the maintenance and control

of the metrological standards in Thailand is given in Table 3.6-1.
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Table 3 . 6"’1

Table of Metrological Standards in Thailand -

Standard Gas .

Standards Unte | FTOOOe b ) andarar | acandaeds
Length DSS- DSs, TISTR | 'DsS, MOC
Mass MOC, DSS DSS, TISTR - | TISTR, MOC
Electrice _

DC, Low Frequency TISTR (Japan) TISTR, DSS TISTR, DSS
High Frequency TISTR (Japan) | TISTR, DSS TISTR, DSS
Temperatﬁre TISTR (Australia) : TISTR,'DSS TISTR, DSS
Volume, Flow DSs - mMoc o Moc
Pressure DS§ ~ TISTR  TISTR
Force DSs - " TISTR - " TISTR
Density ' TISTR - TISTR
Viscosity TISTR" TISTR -
Hardness PISTR TISTR
Acoustics DSs TISTR TISTR
Photometry TISTR (Japan) CTISTR - TISTR
Non-Ionizing Radiation TISTR TISTR © TISTR
Tonizing Radiation -~ AEP

Source: TTSTR

AEP :

Office of Atomic Energy for Peace

D58 : Department of Sclence Sefvice, Ministry of Selence, Technology

& Energy
MOC
TISTR

(23

Note 1:

Note 2:
Thailand.

Ministry of Commerce
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(¢) Ovrganizations for Maintenance and Control of National Metrological

Standards.

At présent, both the TISTR and the DSS play central roles in the

maintenanée and control of national standards,

(1

(2)

TISTR

One of the TISTR's authorized duties is the establishment of
national scientific standards aimed at the measurement of

quantities and qualities of various kinds and the maintenance

"and ‘control of such standards. The Testing and Standards Centre

(TsC), a division of the TISTR, is currently engaged in the
maintenénce and control of national standards for electricity

(AC and DC), thermometry, photometry and non~ionizing radiation.

DSS

Although -the maintenance, control and provision of metrological

standards are not directly stipulated as being the responsibili-
ties and functions of the DSS, it is stipulated by the NCM that

the 1SS Js responsible for the maintenance and control of
nationalistanda:ds‘fqr mass, length, pressure/force and acous-
tics in ﬁiew of the present possession of standards and the

tecﬁnical éapébility of the DSS.

3.6.4 Problems of Industrial Metrological Standard

(a)

NCM

The authority aScriﬁed' to the NCM and its organization is still

unclear, partially because of its relatively new foundation. Accord-

iﬁgly, it seems that the NCM is not sufficiently functioning as the

highest decision-making organization for metrological standards.
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(b) Arrangement of National Metrologilcal Standards

The current status of metrological stgnda;ds.ia_fat from sgfficient-
" in rerms of Che present industrial, . s¢lentific and technological
levels and the levels expected to be reached ‘in the foreseeable

future.

3.7 Current Starus and Problems of Metrolegical Calibration

The current condition and prbblems of the calibration services provided by

the TISTR are as follows,

3.7.1 Equipment
(a) Electrie Quantities

(1) The provision of ‘electric standard equipment and calibration
equipment is of a satisfactory level for cbnducting ordinary

precise measurements.

(2) The scope of the calibration services 1is quite éxtensive,
ranging from standard battery resistors which comnstitute the

basic units of electricity, and AC voltage and current to power,

(3} The length required for calibration is relatively shert at ap-
proximately 1 week to 10 days.

(4) There are few standard celils and resistors and some of them have

unstable operating characteristics.
(5) There are also few secondary and lower standards,

(6) The provision of the equipment required for the expansion of the

scope of measurement is inadequate and not systematized.

(7) The maintenance conditions of standards (resistbrs) are unsatis-

factory.
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(8)

10}

(10)

(1)

There 1is no environmental testing facility (variable temper-

~ature~humidity chamber).

Vefy 1ittle calibration equipment is available for the high

frequency fange.

The are of the laboratory appears inédequate in view of the

present provision level of equipment and its use,

There is no sealed room which is required for the measurement of
high frequency electric equipment, In additiom, the thermo-
staﬁic test room lacks a 24 hour temperature control despite
this being indispenséble for highly accurate electric measure-

ments,

(b) Thermometry

)

(2)

(3)

(4)

(5)

(6)

The fixed point systems specified in the IPTS-68 and the thermo-

metric measuring standards are currently provided.

The number of calibration services conducted in the one year
period between 1985 and 1986 increased by 78% compared to the

previous one year period.

The subjects of calibration are mostly those instruments used in

the field and the demand for high accuracy is low.

The measuring equipment for the temperature range below 0°C is
inadequate as ‘a low temperature setting vessel and platinum
resistance thermometers, etc. aie not provided. The anticipated
increase of the ‘demand in the future cannot be met by the

present equipmeént,

The present thermometric test room is rather small and should be

enlarged.

The separation of the test room and the measuring room is

inadequate and the test room is small,
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{(e) Photometry

The present standard of photometry at the TSC is appropriate in terms

of the equipment and technological levels. The standard room,

however, 1s small and should be enlarged.

(d) Mass
(1) One set of standard weights (25 pleces ranging from 10mg to lkg)
1s used as the mdss standard. These standard welghts are
equivalent to the secondary standard in view of their calibra-
tion accuracy,
(2) Secondary standards are pot traceable to the kiiogramme proto—
type held in Thailand, '
(3) Buoyancy correction equipment is not available.
(4) Precise equi-ratio balances with a scaling capability exceeding
- lkg are not provided, making it impossible to calibrate weights
heavier than lkg,
(5) The number of standard wéights'is_insufficieﬁt.
(6} Reference weights of 20kg are not provided.
(7) The number of calibration balances for standard weights is
insufficient.
(8) Specific gravity balances and platform balances,.etc. are not
provided. '
(9) There is no division/multiplication technology for the calibra-
tion of weights.
{(13) The measuring environment is poor due to the fact that pressure
meter and length tests share the same room.
{e) Length
(1) The length standards and related equipment in possession are

micrometefs; héighf gauges, vernier calipers and dial gauges and
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(£)

(g)

(h)

(2)

(3)

(4)

(6)
(7)

the -provision of end measure and line measure standards 1is

inadequate.
Straight and taPE'measuré standards are not provided,.
There is very little shape and dimension measuring equipment.

The comparators necessary for the calibration work are not

provided.

There 1s very little large industrial measuring equipment and

precise measuring equipment.

There are véry few angular standards and peripherals.

Test rooms specifically for precise measurement are not provided

(constant temperature/humidity rooms, etc.)

Pressure - Force

(1)

(2)

Only 3 types of proving rings for 5, 10 and 50t forces and some
loading weights (I - 20 kg) are available and the hydraulic
force standard machine necessary for the calibration of force

gauges is not provided.

The deadweight piston gauges necessary for the calibration of

pressure gauges are not provided,

VYolume - Flow Rate

No standards or related equipment are available for the measurement

of volume or flow rate,

Radiation

While the necessary equipment is currently being acquired to estab-

11sh the standard, the present level of provision is still low in

view of conducting calibration.
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(i)

Acoustics -~ Vibration

No relevant equipment is currently available and the technological

level 1is low.

3.7.2 Manpower, Education, Training and Others

The technological level of certain div1sions of the TISTR 1is already

adequate to respond to the requirements of the industrial circle._

In order to cope with the anticipated increase of the calibration demand

for high precision measuring instruments in the future, the recruitment of

engineers with expertlse in each field concerned is indispensable. In

addition, training courses for engineers should be established and the

necessary funds secured,

3.7.3 Problems and Countermeasures toward Future

(a)

(b}

Precise Measurement Automation Systém'

Instruments using the electronic measuring technology are widely used
for the automatic measurement of various electric quantities, ranging
from DC to low and hlgh frequency ranges. This, however, initiates

the problem of training engineers to use these instruments,
Clear Determination of Traceability System

While it will be necessary for Thailand to depend on the supply of |
national electric standards from overseas until .Thailand becomeS'
capable of establishing the said standards by item through the
upgrading of the technological capabiliﬁies, the clear détermiﬂation
of the traceability of the basic units and thé fatthful implementa-

tion of the traceability system is imperative,
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() Improvement of Standard Equipment

The electric standard measuring instruments and systems currently in
the possession of the TSC are not necessarily systemized, A measur-
ing dystem should be introduced to respond to the expansion of the

calibration range and other needs in the future,
(d) ~ Fnvironment of Standard Room

Special . air * conditioners to maintain the basic units of the

'métrological standards should be provided.
(e). Reqognition of Need for Metrological Calibration

While the 'demand for calibration services is showing a tendency to
increase, the absolute number of requests is still small and the
inétfuménts subject to calibration mainly consist of dow accuracy
instruments.- This is éimply a reflection of the situation where many
of the manufacturers do not feel a necessity to control and calibrate

their measuring equipment.

3.8 - Current Status and Problems of Quality Control
3.8.1 Outline

The TIST has'alréady improved the certification system with the expecta-
_tion of the positive implementation of quality control by the private
secfor. Many foreign capital companies are also making considerable
-efforts to improve product quality. . In the case of export-oriented
companies, the senée of qﬁality control is extremely strong since ensuring
product quality over a certain level constitutes a precondition forx
exXports. Interest in quality control is also growing among manufacturers
of domeéticaily markeﬁed products, particulérly large manufacturers.
However, the ihfroduction of quality cdntrol at.a factory level is still

far from satisfactory.
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3,8.2 Quality Control Promotion Activities

(a)

(b)

Promotion by TISI

The TISI is promoting the introduction of the quality ‘control system
in the private sectox through the interpretation: of national stand-
ards and the appliéétion of these Sﬁandards to the certification
system. Namely, the TIST examines whether an épprépriatE“quality
cbntrol system 1s established in a factéry so that products are
steadily produced with strict conformity between the. 1n-house stand~

ard and the applicable national standards. Even after the certifica-

‘tion mark has been granted,1the TISI often carries out follow-up

inspections to verify conformity.  The targets of the TISI's quality
controi guidance are small to medium size companies. However, the
diffusion of quality control to these-éompanieé is difficult -due to
the low degree of recognition of the merit of quality controi. The
number of acquisitions to the certification mark, however, tends to
be steadily increasing, showing the slow but steady progress of the

TISI's efforts.:
Promotion by Other Organizations

In addition to the TISI, the following organizations are also engaged

in the promotion of quality control in Thailand.

(1) Thailand Management Development aﬁd Productivity Centre (MOI)
(2) Thai/Japéh Téchndlogy Promotion Association (TPA)

(3 oC Assoéigtion |

(4)7 Thai Managewment Aséociation (TMA) |

(5) QC Headquarters

Of these, the TMDPC and .the TPA are very actively éngaged'in prdmo-
tion activities. The training provided by the former 1s mainly
conducted from the management viewpoint. There are 4 courses, each

lasting for about 5 days. The latter first established a QC course
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in 1982.and since then has been providing practical training mainly

for middle management and supervisors.

3.8.3 -Problems in the Promotion of Quality Control Practices

In view of the current activities of the organizations engaged in the

promotion of quality control practices in Thailand, the following problems

can still be pointed out,

(a)

(b}

(e)

(d)

(e)

There 1s a lack of appropriate teaching materials.
There is a shortage of capable instructors,

The implementation of QC education at a shopfloor level appears

difficult and, therefore, has not been adequately conducted.

The provision of QC education throughout an entire company is seldom

Seen,

The concept of QC circle activities is fairly spread among plants

with 200 workers or more but not in smaller plants.
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4, PROGRAMME FQR DEVELOPING INDUSTRIAL STANDARDIZATION, TESTING AND
METROLOGY

The underlying.problems and remedial measures for developing iIndustrial
standardization, testing and metrology are recapitulated in Fig, 4, at the
end of ‘this Chapter, In thils Figure, a number of. development programmes
are proposed for remedyiﬁg the problems identified through site survey, to
be implemented at levels of Government, of private industry, and - jointly
‘between governuent and pfivate industry levels, as well as at levels of

individual enterprises and of the entire ASEAN Region.
The different programmes are described in what follows.

Legally regulated metrology is a matter involving the law, and is moreover
only remotely related to the purpose of the preseat Development
Programmes, which is contribution to emhancing the level of Thai industry
and- to- promoting exports: It is thus considered appropriate to limit
advice to be presented in the domain of légally regulated metrology to
" what is of relevance to the national metrological standard quantities and

system.

A Programmes for Implementation at Government Level

Programmes for implementation at government level include those for:-

- Encouraging-preparation of drafts for National Industrial Stendards
to be drawn up. on private initiative

- Promoting wmove for drafting/amending criteria for accrediting

. testing institutions

= Promoting increase in the number of metrological standards;

- extending the metrological system

- Promoting testing and research for developing industrial standard-
ization

~ Disseminating and promoting in-house standards and quality control
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- Promoting extension and .reinforcement of thE.capabiliiy_of'testing
institutions _

-~ Extending and strengthéning metrological standards and metrological
instrument calibration service '

—- Promoting reinforcement of {nstruction - and. tfaining' to enhance
manpower _ _ ' _ '

- Promoting establfshmeht of industrial associations for different.
product groups and products | o

~ Promoting dissemination of industrial standards -

The substances of the above programmes are as described below.

PN

o

4,1 TFncouraging Preparation of Drafts for Nationmal Industrial Standards

to be Drawn up on Private Initiative

The drafting of industrial standards --the esséntial,Staifing point for
developing industrial standardization-- ‘calls for promotion:through~SUCh

means as:
(a) A strategic approach to the question of drafting industrial standards

(b} As practical measures for expediting the drafting of industrial

standards:-

- Enlist active participation and collaboration of eligible indus-
trial associations and other groups from the drafting stage '

~ Promote pertinent surveys and studies --1i.e. survey, te$ting and
researph for assembling the basic data .required for drafting

industrial standards
4.1.1 - Strategic Approach teo the Question of Drafting Industrial Standérds

In order to pursue such a strategic approach to the question of drafting

industrial standards, the essential factor should be to organize a system
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that would effectlvely reflect in the national policy the true needs felt
by industry. o

To. this end, the -industrial Product Standards Council should profit by
haﬁing its membership reconstituted with a larger representation from
industrial and academlc circles, so was to have the interests of manufac-
tures, equipmeht uses and commodlty consumers equitably reflected in the

Council's deliberations.

The Indﬁstrial Product Standard Council thus reconstituted to effeectively
reflect the needs of industry should then proceed to determining the
principles to govern a long—term_'programme for establishing national
indiastrial standards, and the schemes Ffor putting the principles into

practice.
The principles to be determined should include:-

(a} Basic and commonly applicable standards, for strengthening the

industrial infrastructure:

(1) Basic elements of standardization --common technical terms/

symbols/testing methods:

(2) Standards conducive to enhancement of material/component du-

rability, reliability and other performance indices
(3} Standards conducive to enhanced interchangeability among prod-
ucts/components/materials, and other factors that contribute to-

rationalization of productive processes

(4) Standards conducive to smoothing the physical distribution of

products from manufacturer to consumer.

(b) Standardization conducive to extending exports
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(¢) Standardization conducive to extention of the industrial domainrin

keeping with technological inmovations
(d) Standardization conducive to emhancement of the quality of life

(1) Standards conducive to enhancing the safety and durability of

consumer goods

(2) Standards conducive to enhancing the health and safety of the

people, and to protection of the environment

{3) Standards related to medical care, welfare, housing, transporta-—
tion and other factors directly affecting the communal

environment

(4) Standards conducive to economizing the consumption of natural

resources and energy.

4.1,2 Setting Up the System for Drafting Industrial Standards

If a suitable private body does not exist, or_is not deemed qualified in
capability, the Government should promote enhancement of industrial
standard draftihg capability.through.reinfofcément of the existing body or
through establishment of a new body that should g%oup together enterprises
engaged in a relevant line of.industry or in the manufacture of relevant
products, ' In.doing this, the quernment shbuld undertake relevant testing
work within the public institutions, and otherwise assist the drafting

work with technical information.

With particular respect to standards requiring to.be urgently established
~without waiting for spontaneous private initiative,.and'which_cail for
preliminary survey and study that could better be undertaken by éppropri—
ate private body, Government subsidization should be provided in the form
of grants to cover part or whole of costs incurred for drawing up a

tentative standard by a designated drafting body.
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This practical system should operate with consideration given the follow-
ing principles: '

{a) Standards to be subsidized for drafting should be those that are
bothi-

(1) Of such substance as to call for preliminary surveys/studies/
testing which could more suitably be undertaken outside govern-

ment institutions, and/or
(2) Of nature to require establishment without delay

(b) The bodies teo be entrusted with the drafting of a standard under this
system should be in a pbsition to gather and properly reflect the

“requirements and desires of relevant interests, and further, either:-

(1) ‘Possess the documentation, data ‘and information necessary for
drafting the standard, even if not equipped with testing facil-

ities, or

{2) If testing is indispensable for the drafting work,'be equipped

with the requisite testing facilities

(c) The items to be specified in the draft standard and other pertinent

information necesgsary for proper drafting should be indicated,
(d) The time limit of submltting the draft should be indicated.
4.2 Promoting Move for Drafting/Amending Criteria for Accrediting Testing
Institutions
It is advised to draw up general criteria for the accreditation of testing
institutions based on the guidelines issued by the International Electro-

technical Commission: (IEC) and the International Standardization

Organization.(lso), to be supplemented by detailed individual criteria for
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application to different domains of technology and. to different,industrial-

standards, in reference to which to reinforce and enhance the-capability_r

of existing testing institutions.

The general and the detail criteria referred to above should both contain

requirements governing at least the items. of:

(a)

(®)

(c)
(d)
(e)
(f)

(g)

Nature of testing institution

Range of responsibilities to be undertaken in respect of teéting

service

Obligation of maintaining secregy

Quantity and specifications of tgsting.eQUipment availéble
System of equipment calibration

Number and qualifications of testing personnel

System of testing personnel instruction and training.

Following accreditation, pericdical inspections should be made of the

institutions,  and any_insufficiencies revealed should be demanded correc—

tion, in order . to have the institutions maintain their accredited level at

all times} guidance should be given to encourage incessant enhancement of

their level of capability.

Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as noted inm §3.5 of :-

- Having to entrust testing to non-accredited. Institutions, on
account of ambiguities in criteria governing accreditation and of

insufficient exercise of authority:
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~ Tncapablllty of testing institutions to undertake all the test
irems reduired by applicable industrial standard

- - Low testing efflciency, on account of inadequate testing facilities

and eqﬁipment'

—: Excesslve waiting time demanded for results to be obtained on
requested testé, on account of concentration of requests on certain

testing institutions. -

4.3 -Pro@oting-IncreaSe in the Number of Metvolegical Standard; Extending

 the Metrological System

It_is-adviséd to esfablish without delay a national metrological system
matched to national Circumstanées ahd needs, and to foreseen progreés of
industrialization, with the extension of coverage by primary national
metrologicai atandard, ﬁh%bugh the creation of new primary standard as
'neceséaryfand with the institutions responsihle for their management and

maintenance clearly designated.

In implementing thils programme, coovdination of the metyological system at
State should desirably be promoted. Moreover, all relevant institutions
should pqssess  a- clear. understandiﬁg of their mutual relations and
functions, in order to realize traceability to a single national primary

standard by all metrological standard, both industrial and commercial,

Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as note@ in §3.6 and §3.7 of:-
- Insufficient availébility of metrological standard
n.Incompletely.established national metrological standard
-.Ambiguities in.the'responsibilities of &ifferent institutions for

managing and maintaining the metrological standard
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4,4 Promoting Testing and Research for DeVeioping Industrial
Standardization '

For promoting the development of industrial standards, it is advised to

take the following:

(a) Entrusting specific testing and research work to institutions
accredited by TISI or to universities, with whole or part of the

incurred expenses borne by'TISI in the form of grant for study,.

(b) Subsidizing relevant studies already being undertaken by eligible
private Tesearch iInstitutes (through"gfants for study’ or -other:

measures),

In implementatidn of this Programme should contribute effectively to"

remedying such shortcomings as noted in §3.3 and §3.5 @f:~'

~ Lag behind the needs of industry seen in the current status of

development of industrial standards

- Tnadequacies in the testing and research facilitles required for

such development.

Implementing this Programme, in view of the fact that the ‘grants and
subsidies will requiré  to be of substantial amount in order to: énsure-
effective work, they should be limited in number to cover solely subjects
of top pribrity in reference to the national economy and to pubiic health

and safety,

4.5 Disseminating and Promoting In-House Standards and Quality.Coﬂtrol
in order to cope with the problems cited in §3.8, for disseminating and

promoting in-house standards and quality control, it is advised to adbpt

the following measures:
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(a)

(L)

()

Preparation of teaching materials for enterprise-wide quality control

promotion

It 1is. considered that the promotlion of enterprise-wide quality cont-
rol practice would be extremely:effective in solving the problem of
product gquality. The determining factor for success In this action
ig ihstruction-and'training; While tdeally, training courses should
be organized -separately with curricula matched to top management,
widdle management, shop-floor sﬁperinténdents and workers, it would
be ‘practical to begin by preparing teaching materials for courses
envisaging personnel to spearhead in-house quality control practice
~—iae.fin~hduée standardization and quality control leaders—- and the
quality ‘control staff to engage in direct action of quality control

dissemination within their enterprises,

Another basic factor for successful enterprise-wide quality control
dissimination. is to awaken -a spirit of participation among the

workers, and to this end it should be effective to encourage small

~group action for promoting quality control.

Dissemination of quality control practice among small enterprises

For-effectively:disseminating quality control practice among small
enterprises, 1t is advised to select a limited numbef of enterprises
calling for “improvement - of product quality, on the criterion of
contribution towérds exports or towards enhancement of the health and
safety of the people, for administration of instruction and training

to thelr perseonnel with the view to raising their level of quality

:control.-_Also, financial assistance should advisably be provide for

the acquisition of necessary production and teésting equipment.
Talks on successful cases of quality control practice
A very effectlive measure for disseminating quality control practice

among private enterprises is the organization under publiec sponsor-

ship of talks given by people from other enterprises that have
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4.6

successfully gaiﬁed'mared benefits from the introduction of quﬁlity

control practice,

Promoting Extension and Reinforcement of the Capability of Testing

Institutions

It is advised as measure for extending and reinforcing thé]capability of

testing and research institutions.

(a)

(b)

(e)

(d)

To have existing institutiqns“period;cally and syétemqtigally;recruit
testing persénnel in speéifiéd domaiﬁs_of spécialization; to match
expected demands for testing: to provide them with instruction and
training in accordance with an established pfogramme that shduld
include courses of dinstruction abroad and instructionA_by“ foreign

experts.

To have existing-institutions-régulariy renew ‘the tesfing equipment
and to systematically acquiré_new equipmént{ to meet the progressing
demands of developing technology and the enhancing requirements of
industrial standards continucusly raised in level, to regularly and
correctly recalibrate the installed testing equipment, to iﬁprove the

reliability of test results.

To set up an establishment to serve as national centre for industrial

standard testing.
To set up an establishment to serve as natlonal centre for industrial

testing and research, and for metrological standard and calibration

service.
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Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as noted in §3.5 of:-

B

Excessive workload burdening the testing institutions

-~ Insufficient and. outdated testing facilities and equipment

- Available equipment nbt matching the demands for testing

- Inadequate aécufacies.ensurable with available equipment

- Ingufficient availability of documentation on international and
forelgn standards

- Ditto of technical documentaiion

- Inadequate maintenance and calibration of metrological standard and

equipnent,

'~ Shortage of proficient testing and research personnel

The measures set forth under the headings (a) and (b) above --relating to
éxisting. institutions~— would be -required to be implemented without
affecting the continuing'ﬁork being carried on by the institutions, and
for this reaéon, the current prbblem_of_exceséively long walting time for
results to be obtained. from requested certification tests --with further
increase of demand for such tests expected in the coming years-- could not

possibly be solved through such measures.

This Is why it is advised to complement these measures by newly setting up
a national centre for industrial standardization testing, proposed under

the heading (c) above.
The centre for industrial testing and metrological caliBration —-proposed

under the heading (d)-- 1s of equal Importance and urgency, for enhancing

the nation level of teéhnological capability.
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4,7 Bxtending and Strengthening Metrological Standards and Metrologleal

Instrument Calibration Service

1t is advised to. proceed with the establishment of metrblogical.stahdérd
and with extending/strengthening the service for calibrating the standards
and measuring instruments, in view of their indispensability for enhance~-
ment of industrial produét'quality aﬁd for tﬁe deQelopment of indusfry;

since these factors constitute the basis of industrial technelogy.

To this end, it is further advised to estabiish'national metrological
standards for each quantity, with the national priméry standérd-occupying
the apex of the traceable pyramid,-énd wjth'secoﬁdary, working "and ‘other
standards of respectively adequate'atcuracy ensqred through modern cali-
brating equipment of adequate accuracy. Such equipment Should”advisabiy
be stored, maintained and operated in‘a properly conditloned environment

of constant temperature, humidity and other conditions,

Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as noted in §3.6 and §3.7 of -

- Tnadequacies in the established natiomal metrological system

- Insufficiencies’ in the numbers and accuracies of the various
metrological standards and equipment covering different quantities

and grades of accuracy.
The foregoing measures should further contribute to:-

~ Answering with additional equipment the increasing demand for

‘calibration service

~ Providing the techniques and facilities to serve as basis for
extending --in both technical capability and equipment --the

coverage of national metrological standards
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4.8 Promoting Relnforcement of Instruction and Training to Enhance

(a)

Manpower

In-house standardization and quality centrol

Training programmes should advisably be planned as a first priority
for generating instructors to engage In training enterprise personnel

to become "in-house standardization leaders" and 'quality control

leaders" --who will spearhead in-house standardization and quality
control, respectively, within their enterprises—- and "quality
control staff" --to be charged with front-line quality control
practice, '

Training of the Instructors should follow a curriculum that includes

the subjects set forth below:

(1) Instructien for those to become In-house standardization

leaders:-

-~ General notions of in-house standardization

~ Procedure for advancing in-house standardization

- Compilinf!,; and arranging in-house standardization

- Practical application of in-house standards

- Harmonization of in-house standards Qith national and inter-

national industrial standards,

With a view to enablihg the instructors to impart to their
trainees the capability of leading enterprise-wide activities

for the promotion of in-house standardization.
(2) Instruction for those to become quality control leaders:-
- Introduction, promotion, development and stabilization of
enterprise-wide quality control practice

~ Organization, implementation, instruction in enterprise-wide

quality control practice
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(b)

- Improving enterprisé~wide guality control practilce

-~ Quality assurance and reliability.
With a view to enabling the instructors to impart to their
trainees the capability of leading enterprise-wide activities

for the promotion of qﬁality:control.

(3) Instruction for these to become quality control staff:-

Notions of statistics

- The seven standard tools for quality control

Orgaﬁizing and promoting small-group activities for furthering

quality control

Improving quality control practice.
Testing, metrology

It would be desirable to plan fer rapldly extending school education
~—particularly in the technical disciplines-- to enrich the layers of

technically tralned manpower in Thailand. -

In view of the fact, however, that school”édﬁcation in testing and
metrology will call for considerahlie lead time, and that graduates of
schools are ngt provided with the practical knowledge and skills to
immediately engage In productive work, 1t is_advisable to reinforce

the technical instruction and training functions of existing

{nstitutions such as TISI and TISTR, ‘to provide for their accepting

tralnees from private enterprises.
To this end, training courses of set form should advisably be repeat-
edly organized, with curricula devised separately for trainees with

different objectives and of different levels,

Examples of the SUBjects to be included in such curricula are set

forth below for the various courses.
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(1) Testing technlques course:-

. -~ Elementary notlons of testing
- Principlés of testing/measuring equipment, their manipulation
~ Interpretation of standards
- Practical exercises in testing
- Analyzing test results

~ Complling test reports: peoints to be heeded.
(2) Metrological techniques course:-

- Elementary ndtions of measurement and of the management of
metrological standards

- Principles of measuring instruments; measuring techniques

- Technical aspects of establishing metrological standard; their

maintenance and supply.

Implementation of this Programme should contribute effectively to

remedying such shortcomings as noted In §3.5 of:-

~ Ingsufficiencies in the number and proficiency of testing and metro-

logical personnel

~ Mismatching of the fields of speclallzation between available and

"demanded personnel

4,9 Promoting Establishment of Industrial Associations for Different

Product Groups and Products

Important measures such as promoting dissemination of industrial stand-
ardization and quality control to can in many instances be effectively
implemented through or with the collaboration of industrial associations
in relevant industrial eircles. The effect of combining the efforts of
interestéd enterprises, and the spirit of solidarity fostered through the
establishment of such associations should positively serve in furthering

such actions as the drafting of tentative national industrial standards
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referred to in §4.l-- and the establishment of jbint testing

institutiong --as referred toc further on in §4.14.

4.10 Promoting Dissemination of Industrial Standards

In order to further promote the dissemination of industrial stahdardizé{

tion, as noted in §3;3,.it is advisable to adopted the following measures.,

(a)

(b

Stronger support for promoting TIS Mark commodity sales

To establish a ﬁefmanent showroom for TIS Mark: commodities, in-a
locality convenient for visiting comumers and users, not domestic but

also from abroad.
Industrial standardization aﬁards

Among other measures that might be adopted as incentive for promoting
Industrial standardization, a system that should. not fail'torhave
marked effect is that of acdording public recognition through the-
granting. of commendatory awards, to be conferred by the Minister, or

by the Secretary General of TISI --in accordance with the degree of

merit—— to enterprises and individuals noted for meritorious service

to individual enterprises (which should already be licenced for TIS
Mark), to industry, to the nation and/or to the soclety at large, in

the matter of industrial standardizationm,
The honour conferred by the award might further be supplemented by

priority or other privileges given for exhibiting at the TIS Mark

showroom.
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B Programmes for Implementation at Private Industry Level

'The'programmeS'that would . aptly come under this heading include those

already cited under the foregoing sections of i~

Promoting establishment of assoclations for developing testing

Promoting establishmént of associations for developing metrology

Promoting establishment of industrial associations for different

i

product groups and products

Promoting establishment of joint private testing laboratories,

i

4,11 Promoting Establishment of Assoclations for Developing Testing

It is advised to establish an association grouping together specialized
private testing laboratories and enterprises, with a view to developing
industrial testing.

The activities of such an association should include:

(a) Assembly and exchange of technical information, including foreign

standards and codes
(b) Surveys conducive to improvement of testing techniques

(c) DeVelopmeﬁt of in-house testing techniques; compilation of testing

manuals
(d) Assistance in drawing up in-house standards.
National and public testing institutions would be expected to participate
In the activities of the assoclation, with guidance and advice provided
elther as sponsoring member or as interested outsider.
The cost of esgtablishing and running the association should in principle

be covered by membership fees, but until the association is firmly set on

foot with the number of members grown to a sizable level, apart of the
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expenses might have to be subsidized by govermment,

Implementation of'this Programme should contribute effectively. to remedy-

ing such shortcomings as noted in §3.5 of:-

- Shortage of proficientfteéting personnel

- Shortage'of testihg'facilities at the diSpOsal'of enterprises

« Insufficient knowledge in industry of domestic, forelgn and inter-
national industrial standards

~ Insufficiently available relevant technical iﬁformation

~ Lack of testing and inspection manuals in enterprises.

4.12 Promoting Estabiishment of Associations for Developing Metrology

It is advised to establish an association grouping together manufdctures

of measuring instruments, institutions providing metrological calibration.

service and pertinent enterprises, with a view to:

(a)

(b)

()

(d)

(e)

Assembly ‘and exchange of foreign documentation and technical informa-

tion concerning metrological standard and calibration
Surveys and studles for: improving the techniques used in calibrating
metrological and meaéuring instruments and in determining instrument

accuracy

Development of techniques used in metrology and industrial measure-

ments and in the calibration of instruments

Assistance in the compllation of manuals on industrial measurements

and. instrument calibration

Dissemination of metrology-mindedness.
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National and publicé testing Institutions would be expected to participate
in the actilvitiles of the assoclation, with guldance and advice provided

--elther as sponsoring member or as interested outsider.

The tost of establishing and running the association should {in principle
be covered by membership fees, but until the association is firmly set on
foot with the number of members grown to a sizable level, part of the

axpenses might have to be subsidized by government,

Implementation of this Programme should contribute effectively to remedy-

ing such shortcomings as noted in §3.6 and §3.7 of:-

- Shortage of proficient metrological and measuring personnel

- Inéufficient interest and knowledge in industry concerning
metrology and measurement '

~ Insufficlently avallable relevant technical documentation

- Lack of manuals on industrial measurements and instrument

calibration,.

4.13 Promoting Establishment of Industrial Associations for Different

Product Groups and Products

Reference to this progfamme has already been made under §4.9 for the
programme to be implemented at Government level, The guidance and support
Vof'Government and other public institutions will of course be indispens-—
able  for their establishmenf, but once established, the associations
should prbmptly proceed to organizing themselves for undertaking on their
own initiative various activities beneficial to the mémber enterprises.
The activities should centre around such pursulte as exchanges of informa-
tion, obtaining the consensus of the industrial circles on promotional
schemes, arrangements for joint testing, selection of subjects for joint
research aﬁd development, assemﬁly and processing of statistical data, as

well as arrangement for joint procurement and marketing.
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4,14 Promoting Establishment of. Joint Private Testihngaborato?ies

It is advised to promote the establishment of Jjeint private testing
laboratories by manufacturers and exporters, with the participation of
private testing and inspection institutions, with a view to undertaking

such activities as:
{1} Requested testing
(2). Instruction and . training in testing techniques

(3) Unifying the interpretation of industrial standards; compiling

unified testinpg manuals

(4) Making available to enterprises the use of testing'facilities

and equipment.

In implementing this.Programme, the cost of establishing and ruhning the
Joint laboratories'should, iﬁ.prinbiple, be covered by contributions from
,/“ﬁéﬁber enterprises, but the considerable sums involved should .call for
gé;ernment sﬁpport and guidance in fﬁndiné. The same applies_to operating
and equipment renewal expenses, ﬁhich should in principle be covered by
wembershlp fees and charges for requested tests and for use of laboratory
facilities, but until the.lébofatories are’ firmly set.on foot with the
number of members groﬁn to a slzable level, apart of the expenses might

have to be subsidized by government.

Jjmplementation of this Programme should contribute considerably to femédy—

ing such shortcomings as noted in §3.,5 of:-~

~ Shortage of capital at the dis?osal of private énterprisés to spare

for enhancing the quality and'quantity'of'tﬁeir testing equipment

- Inadequate maintenance and calibration of measuring instruments in

industry,
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.through testing facilities of the jJoint laboratories being properly

managed and malntained, and made freely avallable to member enterprises.
The foregoing measures should further contribute to:-

- Alleviating the current overloading of public testing institutions
with requested testing work

- Alieviétihg the waiting time for test results to be obtained.

C Programmes for Implementation at Joint Government-Private Industry

Level
4.15 Joint Private Administration of Programmes

All the programmes enumerated in the preceding sections for implementation
respectively at levels of Government and of private iIndustry call for
co-ordination and collahoration of the other level, whichever the level
under which the programmes are initiated. This applies particularly to
fhe éctivitieé referred to under §4.4, 4.5, 4.6, 4.7, 4.8 and 4.10 for

implementation at Government level.

D Programmes for Implementation at Individual Enterprise Level

Programmes that:might be promoted under this heading include:-

'~ Promoting Establishment of co-operative associations and similar

bodies

- Pfomoting enhancement of technological and management capabllity.

Details are set forth in what follows.

- 85 -~



4.16 Promoting Establishment of Co~operative Assoclations and_Similar
Bodies ' o

Private enterprises engaged din siﬁilar 1ines of ‘industry should Seek to
pool thelr resources through_ the establishment of co-operative asso-
ciations, for ratlonalizing management and enhancing productivity. Such
pooling of means should alleviate problehs of  financing and -stéffing
-~which could be particularly acute in the case of the smaller-scale

enterprises,
The activities to be undertaken by the associations should include:

(1) Co-ordination of interests among member enterprises:

asgembly and dissemination of technical information
(2) Co-operative buying

{3) Muctual use of teéting facilities/equipment; establishment of

joint testing laboratory

(4) Joint undertaking of market research and development, and df

publicity

(5) Joint planning and implementation of personnel instruction and

training programmes

(6) Facilitating and guaranteeing lcans.

4,17 Promoting Enhancement of Technological  and Manégement Capébilities

All the foregoing measures set forth as programmes for implementation at
levels o¢f Government or of indugtriai.associations will'bear fruit'ohly
upon the individual enterpriseé constiﬁuting the Théi'iﬁduséfy coming tb
Interest themselves in actively taking apart in the programme activities

and regularly practicing the measures that are recommended.
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S el

. For this reason, it is advisable to have the following measures put into

practice by the individual éﬁterprises:

(1) Having enterpriée personnel participate actively in seminars and

training courses on business and administrative management

(2) Setting up étandérd procedures, manuals and other in-house
- working sfandards,_as well as adopting enterprise-wide quality
control.pfactice and other measures, with the view to establish-
ing a systeﬁ for enhancing product quality and for stably

manufacturing products of uniform high quality

E Programmes for Implementation at ASFAN Regional Level

4,18 Promoting Regional Co-operation

The ASEAN mnations. are -directing theilr efforts towards achieving the
purpose of their Association through promotion of region-wide economic
exchangés,  For the economic development of member countries, significant
importance 1s presented by technological exchanges, which cannot proceed
without propér establishment of basic prerequisites including industrial
‘standardization, quality control practicé, adequate testing facilities, a

reliable metrological system, and accurate calibration service.

With progress of trade between the member nations, there will be a widen-
ing variety'and'an increasing quantity of goods exchanged between Thailand
and the other. member nations, and this will without doubt raise mounting
among these nations of necessity of adopting common industrial standards

and of unifying the means of providing quality assurance.

It is to be hoped that dévelopment of industrial standardization, testing
and metrology in Thailand through implementation of the proposed projects
will iead eveﬁfually. to widening 'exchange of persons between members
countries, as well as other measures of technical cooperation conducive to
thé spread of industrial standardization, testing and metrology in the
ASEAN Region.
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5, OUTLINE OF THE PLANS FOR IMPLEMENTING INDIVIDUAL PROJECTS

The pfededing Chapter set forth advisable programmes proposed for develop-
ing industrial standqrdization, testing and metrology at levels of govern-
ment priﬁate industry ete. It is strbngly advised to let all and every
relevant. institution actively undertake the wmeasures set forth Iin the
different:Programhes,'ahd in this connection it should be effective to
'plan.and implement the measures in the form of organized projects system-
atically coordinating and bringing out to best effects the individual
efforts directing the manpowér, financial and material resources towards
developing the envisaged system of industrial.standardization, testing and

metroidgy effectively throughout the nation,

In consideration of the underlyving problems set forth in Chapter 3 and the
" remedial measures proposed in Chapter & with indication of their relative
urgency and consequential benefits, and with account further taken of the
current circumstances in respect of administrative 6rganizatioﬁ, technical
level and available facilities and equipment, the 2 projects set forth

below are advised for adoption and implementation:

(1) Establishment of development centres for industrial standardization,

testing and metrology
{2) Establishment of jeint private testing laboratories
The relations holding between the two projects, and the consequential

benefits to be expected from their implementation are presented diagram~

matically in Fig. 5.0-1.
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Project Proﬁdsal 1
(Core Project) -
Development Centres forv
Industrial Standardiza-
tion, Testing and '
Metrology

zation Testing and
Training Centre

l.Industfial‘Standaf&ih

Development of industry :
Promotion of exports

| Industrial standardization
-~ Spread of quality control
| practices

J

Extension of matlonal

1, Industrial -
Metrology Testing:

Service Centre .-

“industrial §tandards
Strengthening of certifica-
tion system B :

-9 Eﬂhaneemént of téStingI

research capability

—

h

Project Proposal 2
‘Establistwent of Joint
Private Testing
Laborateries

Establishment of adequate

" calibration service

F-A

Extension of metrological
i system

Modernization of métroiogical
facilitfes

Fig. 5.0-1 Role of the Two Proposed Projects in the Overall Scheme
for Promoting Industrial.Standardization, Testing and
Metrology ' o
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5:1 Project Proposal 1 - Development Centres for Industrial

Standardization, Testing and Metrology
5.1.1 Background of proposal

In Chapter 3, there were presented the results of site survey and analysis
on the current status and underlying problems relevant to the system of
industrial standardization, testing and wmwetrology 1in Thailand, and 18
programmes were proposed for developing the system in question. Some of
thede programmes can promise results through active independent implemen-
tation, while certain others are of a nature that will require mutual

coordination for enhancement by reciprocal effect,

Advisable measures for solving the.problems referred to above relevant to
'iﬁdQSCfiél standardization, testing'and'metroiogy, with the aim of indus-
trial development and export promotion, and with due account taken of the
current status of iﬁdustry as presented in Chapter 2, prove to be the
following, selected on the eriteria of urgency, consequential benefits and

the actuality of ‘current technical capability and equipment.

(1) Enhance capability for drafting industrial standards

(2) Enhance capability for certification testing

(3) Extend testing facilities and equipment necessary for drafting
industrial standards, for certification testing, and for providing

ﬁertinent guidance to private industry in improving product quality

(4) Reinforce guildance provided to private industry by public institu-

tions for improving product quality

(5) Extend coverage of metrological standards and of measuring Iinstrument

calibration service

(6) Enhdnce level of metrological® standards and capability of metro-

logical calibration
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The most practical ~and effective. measure for :appruaéhing- thé_fpargéts

enumerated above should be to extend- and réiﬁforcg,ﬁthe-_equipméut  and

capabilicy of TISI f--sarving as natiénal_centre for industrial stahdardiF-

zation -~ and TISTR «~- the legally aqcreditﬂd?ruationél authority for

industrial wmetrology and reélevant reSéarch/déﬁelqpmeﬁt activitcies,

(1)

(2)

(3)

4)

Undispersed,efforts'directed:on thé-two.institutions for.reiﬁforcing
testing, wetrological standard'andfgalibration facilities and edquip-
ment should . enhance investment efficiency and  maximize effective

utilization of the installed equipment,

The ' two institutions in question are -already. undertaking relevant

operations, and are aptly staffed for assuming the envisaged func-

~ tion, provided a certain extent of- réinfofcement, with addditional

personnelhand-tethnicalrinstruction/training'is7éccorded for their

reinforcement.

Industrial enterprises are stronglyr:demanding. elimination of the
current excessive delays in the'éxecution.df'cértification tests and
tests on. request, as well as extension of coverage by metrological

standards,

Improvement of product quality and .extension of the metrological
system are essential prerequisités for Thai industrial development
and export promotion, and to this end.a strong .and able leadership by

public institutions is more than ever called for.

For this reason, a project.advocated to be a:accofded;first priority is to

set up:

(1)

Industrial Standardization Testing and Training Centrxe, to be operat-
ed by the Thai Industrial Stdndards Institute, Ministry of Indastry,
for promoting industrial standardization, including certification

services and quality control promotion
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(2}

Industrial Metrology Testing Service Centre, to be operated by the
Thailand Institute of Sclentific and Téchnolbgical Regearch, Minilstry
of Sclence; Technology and -Energy, for extending and promoting the

metrological system, excluding legally designated measurements.

5.1.1.1 Grounds for advocating the establishment of two separate

(a)

(b) .

Centres
Distinctly differing functions

The mission of TISI 1is to serve as the centre for developing

“{ndustrial standards, as ultimate authority for administering TIS

Mark . certificates, and as the mainspring for quality control
promotion, The Institute disposes of testing equipment and
personnel to contribute toward multiplication of TIS Mark factories,

and toward consequent diffusion of industrial standardization.

TISTR, on the other hand, has. the mission of promoting overall
entiancement of the nation's industrial level through research and
development, as well as technical assistance in developing industrial

standards (including certification testing).

The two. Institutes thus are strongly independent of each other in
their miséions and functions, and furnish private  iIndustry with
technical guidance and services of distinctly differing nature and
teéhhological level: TIST centres around quality control, and TISTR

around research and development.
Size of buildings

As it will be given further on, the required floorage for the Centres
should amount to some 10,000 square'metres, which 1is excessive for
ecbnémical maintenance if accommodated within a single building, 1in
such asﬁects as centfal air-conditioning, power supply, waste water
treatment and other requisite facilities. Two builldings are thus

necessary, to respectively house the two Centres.
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{(c) Operation of the Centres

The Centres are-to'be-operétéd\regpectiﬁely'by TISI,-fbrming-part:of
the Mlnistry-bf.industry; and . TISTR, a'semiwgovernmeﬁtal eéféﬁiiéh—
ment controlled by -the HiniStry of Science,'Technolngy_aﬁd Energy.
Administratidn of the Centres would call for a pfopef arrangémenf
-between the_'?elevant ‘Ministries concerning the ”upkeép“'of-:tﬁe. two

Centres, if the two centres were housed in a common building.

The establishment of two separate Centres as- designated -above is thus
advocated on the grounds of their different and Independent functions, of
convenient size and scale of buildings and facilities,-and“of differing

- modes of operation.

5.1.1.2 Necessity of constructing the two Centres simultanecusly

High expectations are. attached to the two Ceuntres for the roles they
should play in enhénding'tﬁe qualiry of industrial products and based

thereon to promote. exports.

Currently, excessively long periods are ‘required for completing tests
required for conformity with industrial standards, to ‘the * extent of
resking its becoming an obstacle to industrial development: Establishment
of the Industrial Standardization Testing and Training Centre is an-urgent

matter for solving this impediment.

Of equal urgency is the establishment of tle Industrial Metrology Testing
Service CeﬁtrE, in that efficient functioning of an effective calibration
service is premised upon availaﬁilitj of adequately. trained speéialists;
upon firm establishment of.the metrological system and upon developmehﬁ of
‘methods adaptéd to national needs and circumstances, all of which call for
conslderable ‘lead time. 1In the domain of-testing'also,-raﬁia intrease is
expected of demands for the Centrérs'testing services to ineet the needs of

industry in their'research and-devélopment_efforfsa
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501.1.3 Conditions assumed for determining the size of the 2 Centres

(a) Industrial Standardization Testing and Training Centre

(b)

From the past-fecord, as detalled in Section 3.5 certification tests

cbnducted for conformity with industrial standards.were estimated to
inérease at a rate of 700 ~- or 3,500 in 5 years., The personnel and
facilities necessary for the Centre to adequately. cope with this
increase in workload were estimated to derive the size of the

enVisaged buildings.
Industrial Metrology Testing Service Centre
(1) Metrology

a} Metrological standards are to be created and maintained

covering:

—~ Density

- Viscosity
—.Hardness

- Surféce Roughness
-~ Roundness

- Volume

- Flowy rate
-.Sound

— Vibratdon
b) Coverage of metrological standards is to be extended in the

domains of temperature and electricity, and relevant

standards managed and maintained.
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¢)  Calibration services have currently barely beén:begun,: so
1t should be diffieult t0'préc13eiy esﬁimate.fﬁtﬁfe trends

in workload. It'wés.assﬁﬁed’from the_réﬁordé}df:the-past 3.
years that 1t would mérkedly'increase frdm-yeaf'tbfyéat;

In consideration of thé limits to. serve,-cépacity,f_the
annual growth of workload was set dt.ZO.percént;-“As a

. lonthErm trend, however, 1t can be foreéeén'thatgthe.raté
of_inCreasé-Should-evéntually settle down to" perhaps 10
percént per year, with a traceable system of metrology
coming to be established in the individual enterprises,

which would relieve the pressure on requested calibration.
(2) Testing
The testing workload is estimated at 8§ percént annual increase,

The personnel, equipment, and the buildings to house them are

determined on the basis of the foregoing assumptions.
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5.1.2 TIndustrial Standardization_Testing and Training Centre

5.1.2,1 - Functions and activities {refer to Table 5.1-1).

In consideration of the foregoing cirbumstances, and with the aim of

ccntributing-tb enhancement of industrial standard drafting capability, to

effective operation of the_zcertificntion sYstem, to. strengthening of

Capability for technical consultancy services provided to private manu-

facturing enterprises, and to extension of testing capability, the Indus-

trial .Sfandardization Teéting and Training Centre {dis to fulfill the

functions and to undertakg the activities indicated below.

(a)

(b)

(e)

(d)

(e)

Testing samples for development of drafts of industrial standards and

fo:_certificatipn.

Instruction "and training of personnel: Provide dinstruction and
'training to personnel 1n private enterprises for enhancing their

level of capability in quality control practice.

Enhancement of testing techniques: Provide instruction and training

to  personnel in private enterprises for enhancing their level of

testing capabilitv.

Consultancy services for industrial standardization, quality control

and testing, preceded as necésséry by factory surveys, to be provided

fo enterprilses applying for TIS Mark certification, to those actively
furthering in—house'standardization, and to others desiring enhance-

ment of in-house testing capability,.

Planning: Studies on the method best adapted to national needs and

circumstances foxr promoting quality control,
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(£)

(g)

Technical information and dissemination sFrvices: Supply of perti-
nent information concerning industrial standardization, quality
control and testing; coempilation and circulation of bulletins and

other publications,

Testiﬁg’on request: The Centre will dispose of the testing facili-

ties described further on, to counduct tests necessary for drafting.

industrial standards and for certification; as well as chemical

analyses and performance tests on reéquest from private enterprises,

to aid in thelr efforts in product quality improvement;

Selecting the tests to be performed at the Centre, priority should be
accorded to those necessary for drafting compulsory standards and for

compulsory certification, by reason of:

(1) Such compulsory items being established 1in close relation to
ensuring safety, or to prevention of harmful effects on - the

national economy, industry-and welfare,

(2) Currently enforced compulsory items being those that govern key
components and mass-produced articles for which strong promotion
of standardization is considered effective for enhancing the

national level of industry through promotion of standérdization.
(3) TIndustrial production activities being seriously hampered by the

‘delays in compulsory certification tests, cadsing slowdown of

production, idling of resources, manpower and equipment,
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Table 5,11

Functions and Scope of Activities of

Industrial Standardization Testing and Training Centre

in Successive Phases of Development

Functions

. Scope of Activities in Successive Phases

of Development

Phase 1 (lét“5th Year)

Phase 2 (6th-8th Year)

Phase 3 {9th-1lth Year)

(A

Testing
samples for
development
of -drafts of
industrial
‘standards

and for cer-

Perform tests in _
relation to Compulsory
Standards

Extend scope of tests
in relation to
Voluntary Standards

Extend scope of testing
based upon Inter-
national and Foreign
Standard

tification
{B) Personnel Admit personnel from Extend admittance to Further extend admit-
training private enterprises personnel from enter- tance to include
for training in in- prises applying for personnel from all
house standardization TIS Mark under enterprises
and quality control Voluntary Standard
for factories manu-
facturing Compulsory
Standard products
{C) Enhancenent Assimilate and eénhance | Extend application to Same as left
~of testing techniques for basic new products and new
capability and applied testing methods, as well as to
tests conforming with
international standards
(1) Technical Undertake visiting Same as left Same as left
consultancy guidance and consulting i
services services for factories | Extend sccpe to fac- Further extend scope
manufacturing Compul- tories desiring to include all facto-
sory Standard products | application of ries applying for test
Voluntary Standard
(E) Planning Study method best Experiment with appli- Improve the method
. adapted to Thailand - cation of the method
for promoting gquality thus studied
conkrel
(F) Information Lompile study/survey Same as left Same as left
service reports; issue .
: pamphlets/fbulletin
(G) Testing on Accord priority to Extend scope of tests Further extend scope of
request public Imstitutions, to factories manu- tests to include all

also enterprises manu-
facturing Compulsory
Standard products

facturing of Voluntary
Standard products

factories applying for
test
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5,1.2.2 Organization and personnel
{(a) Organization

The Industrial'StandérdiZation Testing and Training Centre should,

advisably P#esent an organigation guch' as presented in Fig.-S;lfl.
(b} Staffing schedule

The seaffing schedule for each phase would be as given belqw.

(l)_.Administration Division

During the initial Phases 1 and 2, 2 senior/intermediate and 1
junior official c¢ould suffice to staff this Division, to be
increasgd by 1 each in.both grades during Phase 3, to cope with

the increasing'administrétiﬁé work.
(2) Training Pivision

Fbr undertaking the practical work of prdmofing' industrial
standardization and quallty control, as well as asqoc1ated work,

4 ePnlorllntermedlate and 2 junior offlcjals would be necessary
for this Diviglon in Phase 1, to be increased by ! each in both
grades during Phase - 2 for trainlng Ain standardlzation, and by
further 2 in the senior/intermediate grades in,Phase 3, to cope
.w1th the added work of extending the promotion of indu9trial-

standardization to cover the entire nation.
(3) Testing Division (including training for testing work)

Estimating this increase to amount to perhaps 700 every year,
around 3,500 additional demands would have to be met 5 years
hence. The workload per'persoﬁ should be heid within perhaps 35
per vear, Accordingly, 60 senior/ intermedfate and 38 junior

officials would be necessary for Phése i, to be dincreased in
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‘Phase 2 by 30 ahd 18, respectively, to cope with the above-

mentioned rise inthe amount of testing demand.

ding - Increases

for Phase

 respectively 30 and 16.

3 would be,

The correspon-

by similar estimate,

The foregoing tentatlve staffing schedule 1s gummarized below:

Phase 1
(lst-5th year)

Phase 2
{(6th~8th year)

Phase 3
{(9th-11th year)

Senior/intermediate

grade officials _ 66 97 130
Junior officials 41 60 77
Foréign' Long—term 9

experts on

téemporary

assignment | Short-term 10
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Thai Industrial Sténdards_lnstitute

Industvial Standardization Testing and Training Centre

-

Administration Division

'Training Division

Testing Division

Electrical and Electronics Section

Mechanical Engineering Section

Chemical and Biochémical Section

Materials and Material Properties
Section '

Calibration Section

Fig. 5.1~1 Organizétion of Industrial Standardization
Testing and Training Centre
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5,1,2,3 Personnel training for the staff of the Centre

(a) Instructors in In-house standardization and quality control

(b)

Ingtitution and training of Centre personnel to serve as instructors
in in-house standardization and quality control in courses for

outside tralnees are to be implemented through:

(1) Training provided within the Centre by forelgn experts

(2) Assignment of Centre personnel to foreign institutions for

training.

The foreign experts to be called upon to provide the training on

different subjects during different periods of time are:-

1 for 4 years in in-house standardization

1 for 4 years in quality control -- for senior personnel in
charge of promoting quality
control

1 for 4 years in quality control -~ for staff in charge of
quality control

1 for 3 months in design of experiments

1 for 3 months in on-line quality control
Personnel for testing

Personnel to engage in testing and Inspection operations in the

Cehtre, also, are to be trained through:

{1) Training provided within the Centre by foreign experts

(2) Assignment of Centre personnel to foreign institutions for

training,
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The training should be cbndpcted in accordance with the following

cources and the term of each cource is about 3 month.

- Training for testing of electrical equipments

Training for testing of electronic equipments

Training for testing of machinary prbducts

I

Training for analyzing of chemical products.

The programme for personnel training is shown in Tables 5.1-2(a) and

(b).
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Table 5,1-~2.(a) Programme for Persommnel Training —~ Industrial
' Standardization Testing and Training Centre

Phasge 1 Phase 2 Phana 2
(ist - Sth year) (6th - Bth year) - |  (9th - 1lth year)
Foreign Trained :ralrl\cd in |Tareign Trained |Tratned In | Forelpn Trained T_H“i‘ed in
experta on | Lypfin orelgn experts on | Lithin |Forelgn experts an | within fForelgn
temporary nstikution tempotacy Ainatitution| yemporar . [nstiturion
Basignnent Centre sasignment Centre nsrzggnmexl Centre
Industrial Standardiza- L )
standard- [tion
tratlon o
(uatlity ;
control 4 !
Sub-total 5 G
E}eclt:rir.; (1:1’
electrot \
equipment 6 2¢ 4 14 22
Teating )
Machinery 3 30 2 17 14
Chemicals 3 3 3 7 [
Materlals;
pgopert es 2 14 2 10 IA
of matter
Calibration 1
Sub—-total L& 1
Total 19 73 17 48 46
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' 5.1.3 TIndustrial Metrology Testing Service Centre

5.1.3.1 Functions and activities (refer to Table 5.1-3)

The function and activities envisaged for the Centre are as indicated

below: -

(a)’ Industrial metrology

(D)

(2

(3

Fastablishing the metrological system: To establish a system
best adapted to national needs and. circumstances for making
availaﬁle'primary standard designated by the National Committee
on Metrology, as well as other standards required within the

Centre for providing calibratlon services.

Operating the metrological system: To establish, maintain and

seek ensuring compatibility with iInternational standard for

. primary standards designated by the National Committee on

Metrology, and to make the standards avallable within the
Centre, to other government Institutions and to private enter-

prises.

To establish, maintain and make available other iInternal
standards for such quantities as viscosity, density, hardness,
to. serve in extending the coverage of the Centre's calibration

services,

Enhancing the accuracy and extending the coverage of calibration
services; developing calibration techniques:' To modernize the
atandards and calibration equipment, to enhance the accufacies
obtainable in calibrating metrological standards within the
Centre, In government institutions and in private enterprises.

To develop new calibration methods and techniques.
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(b)

(4)

(5)

(6)

Galibration service:r To provide Calibrationhéérvige within the
Centre, for Government institutions and for private.énterprises.
To undertake roving=calibratioh service,;to_éxtend the coverdge
of calibration services to ever wider raﬁges of private enter-

prises.

Technical information sefvice: " To report resulfé'of_reéearch
and development undertaken within the Centre; to furnish tech-
nical information; to ensure otﬁer techniecal ihforhation ser-—
vices within the Centre, to other Government institutions and to

private enterprises.

Technical guidance and .diéseminatipn services: To provide
cqnsultation service, to_organizg training éoufses and seminars,
with the aim of disséminaﬁing metrology-mindedness; to exchange
information,_perform-iﬁternationai_comparisons_with'heighbouring

ASEAN countries and with advanced nations..

Testing

(1

(2)

(3

(4)

Testing for research and development: To perform testing based
on international and foreign standards, with a view to promoting
exports; also testing for research and &evelopment, with a view

to enmhancing the national level of technical capability.

Testing on request: To be performed in answer to requests from
other Government institutions, from research instltutes and from

private enterprises.

Instruction and -training: .To be-»administered- to Centre
personnel, to enhance _their téchnologiéal capability, and to
personnel from other Government institutions-andﬁfrom private
enterprises;_tp enhance their capability for dealing with new

products and processes,

Technical information service: To be'.provided to private

enterprises and other Govermment institutions.
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Table 5.,1-3 Functions and Scope of Activities Progressing with
' Phase of Development - Industrial Metrology Testing
Service Centre - Industrial Metrology

Scope of Activities in Successive Phases of Development:

Punctions .

_ o o Phase 1 (1st~5th year) | Phase 2 (6th-8th year) | Phase 3 (9th-11th year)
(1) Establish . Draw up plan best Improve/extend Set system on firm
national system adapted to Thalland for : footing
for ensuring ensuring requisite .

availabllity of availability of metro-

metrological logical ‘standards

standards (match  {ndustrial
metrology with legally
designated metrology};
ensure traceablility of
all quantities

(2) Establish/. - Establish the metro- Maintain/make available Same as left
maintain/make logical standards metrological standards
avallable metro- | (primary) selected by in new domains; extend
logical standards| the Natlonal Committee | scope of coverage; en-

on Metrology; malntaln | hance established

and make available the | aceuracles. )

different metrological | - Organize inter- Same as left.

standards national (ASEAN re- {to join family of
gion} comparisons of advanced nations
metrological stand- in this respect)
ards

(3) Improve calibra- | Extend facilities for Extend scope of calibra- Further extend
tion accuracy; calibration of instru- | tions; complle manuals activities
extend scope of ments) develop calibra- | on calibration of
calibrations; tion method, improve different instruments;
develop calibra- | calibration accuracy; enhance accuracy of
tion techniques perform basic studies calibration techniques

: in measuring techniques
and instruments -

{4) Metrological Provide other govern=- Roving calibration Further extend
calibration ment Institutions and services (government in- services to include
service private enterprises stitutions and private all applicants

with metrological and enterprises accorded
calibration services priority)

(5) Technical infor- | Publish and Ffurnish on Same as left Same as left
matlon service request technical in-

formation

(6) Technical Furnish consulting/ Same as left; Same as left
consultancy/ training services to also dissemipate metro-
dissemination other government in- logy-mindedness at
service stitutions and private |} national and regional

enterprises

(ASEAN) levels
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Table 5.1-3 TFunctions and Scope of Activities Progressing with
Phase of Development - Industrial Metiology Testing
gervice Centre - Testing

Functions

‘ Scope of Activitieq ProgreSSing with Phases of Development

Phase 1 (1st 5th yeat)

Phaserz (6th-8th ‘year)

Phase 3. (9th-1lth year)

(1) Tes;lng_fqr-.

research and

Perform testing to
serve 1in developing new

Same as left .

Same as left:

development ‘standards and producks
(2} Testing on Perform testing on coin- Same as ‘left ‘Same as left
regquest mission froim government
institutions, from
other testing ¢stab-
1ishments and from
private enterprises
(3) Enhancement and Assimilate and progress Adapt techniques to new | Same as left

dissemination of
testing tech-

in baslc and applied -
testing technlgues;

productks -and new
processes; achieve con-

niques disseminate acquired formity with inter-
techniques to other - natlonal standards.
testing establishments
dnd private enterprises Disseminate anong
o | enterprises ‘a large
range of testing tech-
niques adapted to new
products
(4} Information Furnish -technical Same' as -left Same as left
service B ) :

information
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5.1.3,2 Organization and personnel

(a) Organization

(b}

A tentative organization chart is presented in Fig. 5.1-2.
.Staffing schedule

A tentative staffing schedule covering the successive phases of

de#elopment is presented in what follows.
(1) Central Services Group

The current personnel number 6 in the corresponding Division of
TISTR éould_need increasing by 3 during Phase 1, and by further

1 each during the ensuring Phases 2 and 3.
(2) Industrial Metrolopgy Testing Group

The current technical personnel in TISTR engaged in establishing
and maintaining national metrological standards numbers & in the
domain of electrical quantities, 3 in that of physical quanti-
ties ~-- length, mass, force, pressure -- and 3 in that of
thermometry, photometry and inoizing radiations, together with

‘33 others charged with actual testing work.
As future reinforcement plan:
—~ Phase 1:
To cover the extension of coverage in thermometry and electricity,
as well as relevant maintenance work, and further to establish a
system of metrological calibration and to extend caliration

service, additional persennel amounting toh perhaps 24 might be

necessary.

- 113 -



— Phase 2:

To cover the expected néceséary extensibn of mefrological
standard coverage to the physical quantitles of density and
viscosity, and to the industrial quantities ‘of hardness, surface
roughness .and cirﬁularity, additional personnel amounting to

‘perhaps 18 might be necessary.
— Phase 3:

Assuming extension ofICOVErage in mass and flow. rate, as well
further development of calibration service, further additional

personnel amounting to perhaps 9 might be necessary.

In respect of testing personnei, taking account of the 6.6 percent
target annual increase set . forth in .the 6th 5 year .plan for
industrial development, and of the'increasingly'essential part to be
played by testing 1in research and development accompanying the
progress of industry and the concomitant sophistication of.industrial
proaucts,'and further considering the need to eliminate the current
overloading of testing service, an annual enhancement of - 8 percent
would have to be foreseen for the testing workload: This could mean
having to increase the testing personmel by 20 during Phase 1, by 14

during Phase 2 and by 18 during Phase 3.
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The foregoing tentative staffing schedule is summarized below:

r

PHASE 1 PHASE 2 PHASE 3
.Senior/inﬁermediate grades:— 55 73 84
- Metrology (21) {30 (34)
- Testing (30) {(38) (48)
~ Administration ‘(4) (5) (6)
Junior gra&e:— 41 56 69
- Metrology (13) (22} (27}
~ Testing {(23) (29) (37)
~ Administration (5) (5) (5)
Totali= - 96 129 157
- Metrology (34) (52) (61)
- Testing (53) (67) (85)
~ Administration (9) (10 (1D

The foregoing staf%ing schedule should be coordinated with the
schedule for extending the corresponding facilities and equipment.
Aldo, in view of the lead time required between recruiting and
effective rveinforcement of testing capability, the estimates of
workload in the forthcoming years should ©be reflected 1in
regularly-revised long~ and short-term staffing programms, which
should serve as basis for drawing up the annwal plans for implementa-

tion of the staffing schedule.
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5.1.3.3 Personnel instruction and training
Tnstruction and training of personnel is advised to be provided through:-
- Instruction/training provided within the Centre by foreign’ekperta

- Instruction/training provided within the Centre by foreign
experts _ -
~ Assignment of Centre personnel to forelgn institutions for

training

The instruction/training is. to he provided in sepavate programmes as
specified ‘below, to Iast 3 months each, whether given by foreign

specialists or through assignment to institutions abroad.
- For those to engage in establishing metrological standards
- For those to engage in calibration service
~ Separate programmes for testing operations in different

domains.

For further detains, refer to Table 5,1-4(a).
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Thailand Institute of Sclentific
and Technological Research

Industrial Metrology
Testing Service Centre

Industrial Metrology
Testing Group

Electrical and Electrenic
Standards Laboratory

Mechanical Engineering
Standards Laboratory

Central Services Group

Administration Section

Training Section

Photometric and Thermometric
Standards Laboratory

T Chemicai.Analysis Laboratory

— Biochemical Laboratory

Volumetric and Fluid Flow
Standards Laboratory

Acoustic and Vibration
Standards Laboratory

Fig. 5.1-2 Organization of Industrial Metrology Testing

Service Centre
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Table 5.1-4(3)- Programme for Personnel Tfaining - Industrial
Metrology Testing Service Centre

'-Pﬁésé'l ' ' _Phasé 27 Phase 3
(lst-5th year) (6th-8th year) {9th-11th year)
A Ho S
0 L )] 0 . a s ’ [))
34 =5 bl = R - n ] b
B - | 5 S s B & f‘i-z\ e o
RO BT B2 - T BN R R 0 R R e
[ =3 el d O R e UL IR R Vi« | R Rl
=l gf” i) o g c‘gﬁ’- g k" 3 v 8*8 g | g
mag--mw a i magn' LRapdDis g6 0 0| 4w
Wb gnl gidjdog|  f ml g pdagligin] g
godl Aol du|loodl A eawesed] Al oA
w0 dag| walw u] g @ L 0l | Qo
ogwl wno|l mdloge] hYl dlogul md| nd
EoRl HU| Hed|lmod] HO|l A im0 8 B O] B
Electripal'ahd Electronic
Laboratory:— '
- Metrology 2 8 2. 4 . C2
- - Testing 4 4 4 9 ‘
Mechanical Engineering
Laboratory:-
- Metrology 3 7 2 : 4 _ 3
- Testing, 2 2 2. 31 "5
Photometric and Thermo-
metric Laboratory:-
- Metrology = 2 5 2 3 2
Chemical Analysis
Laboratory:-
- Testing . 2 5 1 6 6.
Biochemical Laboratory:-
~ Testing 1 2 2 3 3
Volumetric and Fluid Flow
Laboratory:-
- Metrology 1 2 _ 3 5
Acoustic andVVibration
Laboratory:- _
- Metrology 1 2 : 4 4
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5.1.4 Construction plan
5.1.4.1 Principal buildings and equipment :

In order to permit the Industrial'Standardization Testing and Training
Centre and the_InduStrial Metrology Testing Service Centre to function and
serve as envisaged in the preceding Sections, it is advised to provide

equipment and buildings as set forth below,
{(a) Industrial Scandardization Testiﬁg and Training Centre
- Main Building

The floorége envisaged fof thisibuilding is ‘derived from the
spaces toibe occﬁpied:by the facilities and équipmeht congidered
necessary for conducting tests for certificafioﬁ ‘and for
instfuction/training in ﬁuality control and industrial standard-

ization.

‘Adding to the above the attendant and accessory floorage
referred to earlier, the total floorage of the Industrial
Standardization Testing and Training Centre will amount to

approximately 5,200m2.

After completion of the building, installation of equipment, and
commencement of regular operation, the running expenses to cover
personnel, utilities, repair and miscellaneous expenditures are

estimated in rough approximation to amount to:

Unit: B million

1st | 2nd | 3rd | 4th | Sth
Year | Year | Year ! Year | Year

Persontiel - 7.9] 8.3 86| 8.9 9.3
Utilities 12 2| 3| e 1.
Repairs and miscellaneous 2.9 3.1 3.2 3.4 3.6
Total 12.0| 12.6 | 13.1 | 13.7 | 14.3
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(b

Allocation of the amounts corresponding to the above should be
foreseen the provided in the annual budget to cover operation of

the Centre.

Industrial Metrology Testing Service Centre

- Maln Bullding

The floorage envisaged for this building is derived from the
spaces to be occupied by the facilities and equipment consldered
necessary for maintaining national metrological standards and
calibration service and for conducting research and development
tests.

Adding to the above the attendant and accessory floorage
referred to earlier, the total floorage of the Industrial
Standardization Testing and Training Centre will amount to

approximately 5,200 m?.

After completion of the bullding, installation of equipment, and

commencement of regular operation, the running expenses to cover

personnel, utilities, repair and miscellaneous expenditures are

estimated in rough approximation to amount to:

Unit: P million

lst nd 3rd 4th 5th
Year Year Year Year Year

Personnel 8.6 8.9 9.3 9.6 10.0
Utilities 1. 1.2 1.3f 15| 1.6
Repalrs and miscellaneous | 3.4 3.5 3.7 3.9 4.1
Total 13,1 13.6 | 14.3) 15,0 | 15,7

Allocation of the amounts corresponding to the above should be
foreseen the provided in the annual budget to cover operation of

the Centre.
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5.1.5 Rough Estimate of Project Cost

The cost of reaiizing the envisaged Centres, to be iIncurred frpm'acquisi—.
tion of rvequisite land to start of service operation, 1s as estimated

below. It 1s assumed that access roads and other environmental infra-

strucure already exist.

estimated assuming a conversion rate of ¥6 = RI,

5.1.5.1 1Industrial Sfandardization'Testing and Training Centre

{a) Ground and buildings
Land
Land grading
Building construction

(b) Equipment

Subtotal

WO ol

For imported  articles, the prices have been

3.1 million
2.5 million
147.3 million

¥ 391.6 million

P 544.,5 million -

5.1.5.2 Industrial Metrology Testing Service Centre

(a) Ground and buildings

Land ¥ 3.1 million-
Land grading B 2.5 million
Building construction B 147.3 million

{b} Equipment # 477.1 miliion
Subtotal ¥ 630.0 million

Total miilion

B1,174.5
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The . foregodng master plan for the Project'proposal - 1 represents an
envlisaged conceptual plan based on the situation observed at the time of
glte survey.. 1In actually carrying out the Project, time should be taken
to draw up a practical and realistic plan of implementation, in the
context of national policy and measures, and with consideration given to
the orders of priority in implementation and to available fiﬁancial and

manpover resources.

Moreover, in the course of Project implementation, any chénges in finan-
cial or other circumstances governing the progress of work should be
flexibly countered with realistle and practical measures apposite to the

situation.

5.2 Project Proposal 2 - Establishment of Joint Private Testing

Laboratories
5.2.1 Objectives

The establishment  of jdint private testing laboratories would permit
satisfying requests emanating‘from private enterprises for testing and
analysis, and upon making the laboratory equipment widely available for
joint use by individual enterprises, the resulting fuller use made of the
equipment will permit lowering the charges demanded for testing, and

contribute to enhancement of product quality and of productivity.

5,2.2 Outline
{(a) Location of joint laboratories

The first joint laboratory should be located in or near Bangkok,
where the main concentration of industries is found -- desirably
within an industrial estate. In future, with progressing dispersion
of industry to outlying regions, similar joint laboratories should be
established in regional centres of industry, to meet the needs of the

particular Industries concentrated in the respective regions.
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(b)

In Thailand, the needs of future industrial deﬁelopment should be wet
by multiplicaﬁion of such joint ptivate. testing laboratories -- that.
might be established:separately to serve different fields of tech-
nology -and in different zomes of industrialization promoted by the

Government,
Operation of joint laboratories

At the outset, immediately .following_ establishment, - a joint
laboratory should be staffed with personhel assigned from existing
public institutions and/bf member enterpriseé.' It :should be, in
principle, financed with funds contributed by member enterpfises
offering donations or capital investments, with membership
subscriptions, as weil as with charges levied for requested tests and

personnel training.

5.2.3 Functions and activities

(a)

(b)

(c)

(d)

Undertake on request various testing or analysis of -products to serve

in developiug new products and in evaluating product quality

lndertake on request the tréining cf pergonnel to engage in testing,
with long- and short—-term courses involving both classroom lectures

and laboratory practice

Undertake on request instruction and guidance service in the enter-

prise premises
Make available to enterprises the use of certain facilities and

equipment for  their undertaking testing and analyses for research/

developiment work.
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Member Enterprises

Requests for testing
Technical guidance

Government

Subsidies and

_other forms

Reguests for personnel training
Use of laboratory facilities

of support

‘Banking Organs

Financing

Testing Labor

Joint Private Industrial

atory Associations
Contributions and
other forms of

‘Requests for testing Requ

suppor t

ests for personnel training

Technical guidance Use of laberateory facilities

Hon-Member
Enterprises

.Fig. 5.2-1 Position of Joint Private Testing Laboratory
among Client Enterprises and Supporting Bodies

The position to be occupied by a joint private testing laboratory --in the

circie of enterprises it serves and of its supporting bodies-- is 1llus-

trated in Fig. 5.2-1,
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5.2.4

Governmen!t Assistance

Government assistance advisablj.to be provided for alding the establish-

ment and stable operation of the joint private testing. laboratories is

described in what follows, in terms of financial, tax and other measures.

In whichever of the above assistance is-provided, it will constitute an

appreclable burden on treasury, and careful scfutiny is called for 1n

selecting the projects, the means and the extent of assistance to be

extende
expecte

as the

5.2.4.1

Conceiv

include

d, based on such criteria as concordance with national pelicy and
d contribution to emhancing the national industrial level, as well

financial viablility of the envisaged laboratory.

Financial Assistance

able forms of financial assistance to be provided by Government

Subsidizing part or whole of the costs Incurred in constructing and

egulpping the joint private laboratories

Acquiring and leasing to the operating entity'the requisite labo-

ratory buildings and equipment

Making available through public financing institutions part or
whole of the requisite funds under privileged terms including

interest rate, term of repayment, grace period.

Subsidizing part or whole of the interest to be paid for loans from

private financial institutions.

Purchasing an appreciable portion of shares or bonds issued by the

operating entity for ensuring financial coverage.

Further, if the entity operating the laboratory does not yef enjoy ade-

quate credit with the financial institutions for obtalning 1bans, Govern-

ment may be called upon to furnish complementary security.
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It should also be noted that the financial assistance may require coverage
not only of the initlal fund for establishment and equipment but also of

“operating expenses.

5.2.4.2 Tax Privileges
Conceivable tax privileges include:-

- Exempting part or whole of the tax imposed on donations offered to

a joint laboratory by member enterprises

—~ Exempting part or whole of dutiegs imposed on iImported laboratory

equipment

~ Exempting part or whole of the registration tax imposed upon estab-

lishment of a joint private laboratory.
Additional measures would include:-

—~ Alleviating income tax on earned profit, to facilitate subsequent
acquisition of laboratory equipment providing higher performance or

renewal of equipment
— Refunding taxes upon incurrence of loss

~ Privileges on equipment depreciation, Including accelerated depre-

ciation.

5.2.4.3 Other Forms of Government Assistance

(a) Assistance for Acquiring Land

‘Assistance in the acquisition of requisite land for establishing a
laboratory could be provided in such forms as tvansfer at reduced

price, or renting at reduced rate, of Government-owned land.

Another form of assistance would be to have tracts of land reserved

for joint private laboratories, when establishing industrial estates.
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(b)

(c)

(d)

(e)

5.2.5

(1}

(2)

Assistance for Acquixing Laboratory. Equipment

Assistance _could be prdvided for acquiriﬂg laboratory equipméntg
through information furnished'in consultations ‘on the equipment to be
acquired, in such aspects as equipment performance and accuracy,

prices, and sources of supply,

Assistance for LaboratOfy Staffing-'

Assistance could be provided for laboratory stafflng through aSSign—
ments by request of testlng and other technical personncl from public
instltutions, and through instructlon and training provided in public
institutions to 1aboratory personnel in specific subjects and tech-

niques.,

Facilitation of Financing

Assistance could be provided on financial matters through. references

to financial institutions for arranging loans, and through consul-

tations on tax privileges,

Entrusted Tests

Some tests corrently conducted at publicniﬁscitutioos'could be en-
trusted to joimt private laboratories for actiVating their work, such
entrusted tests could include those to verify conformity with TIS for

certification purposes.

Points to be Heeded in the Operation of Joint Private Laboratories

Member enterprises should be encouraged to utllize the laboratory
facilities by performlng ‘the tests and measurements 1in their own
hands. In this connectlon, consideration should be given to protectnr

ing trade secrets accruing fron1 work conducted in the laboratory

'especialiy in case of developing new products.

.A workshop shocld be provided, to permit member enterprises to under-

take trial manofacturEHOf_new products, With.appropriate-guidaQCe and

instruction furnished on the use of the workshop  equipment, .
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(3)

Yy

(5)

Study groups éhbuld be set up gathering together enterprises under-

taking similar activities, for them to bring up problems of common

interést for. discussion_ on possible solutions, ¥or instance, Im-—

provements in testing procedures and methods might be studied, for

the resdlting methods to be reflected in establishment and revisions

of TIS,

Tests could be conducted on materials and components commonly used by
membex enterprises, to furnish unbiasged test data; the laboratory

could serve as intermediary in arranging for cooperative procurement

" of materials and components.

The'facilities to. equip the joint private laboratories should advis-

ably be capable of conducting certification tests for conformity with

- TIS.
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6.~ ‘BENEFITS EXPECTED FOR INDUSTRIAL DEVELOPMENT AND FOR EXPORT PROMOTION
- FROM DEVELOPMENT OF . INDUSTRIAL STANDARDIZATION, TESTING AND METROLOGY

Development of industry and the promotion of exports are premised uponi-

—-Rationaliéation_of.production

- Effective.utilization of available resocurces

- Reductlion of production cost

~ Smooth ébmmercial transactions, ensured through an orderly market

- Intensification of industrial activity resulting from the foregoing

measures.

The: development of industrial standardization, testing and metrology will
egtablish the rules to constitute the basis, and also serve as tool, for

implementing the measures enumerated above.
Considered from the overall standpoint of industrial development:-

- Development of industrial standards will:-

- Contribute to standardization of production processes
- Serve as basis for rationalizing production
- Provide the guiding rails for smooth commercial transactions

between enterprises.

~ Development of testing and metrology will:-

- Provide_the means of verifying conformity with industrial standards
présentcd by the products in the course of their manufacture and

distribution to consumer

- Consequently serve in maintalning order in the market.

Tﬁé promotion of exports is premised upon enhanced competitiveness of the
exported commodities in the international market, This competitiveness is
not determined solely in terms of price, but also by such factors as the

extent to which the commodity satisfles the needs of the envisaged market,
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and the reliability with which it .will serve its intended purpose. The
development of iIndustrial standardization, testing and metrology clearly

affectS'ali these factors.

In the factor of price, as dlready mentioned above, development of the
above system will contribute to rationalization of production processes
and consequentiy to reduction of production: cost.  Standardization .and
testing systems will further - facilitate stébly 'ménufécturihg Jproducts
conforming with the féreign customer's requirements -in terms of perfor-

mance and quality.

Harmonization . realized between domestic and international industrial
standards will contribute to enhancing'interchangeability between equiva-
lent components of foreign make, to $erve in removing a barrier against
exportation of domestically-manufactured produéts and componénts, as‘weli'

as against importation of inexpensive foreignh materials and components.

Also, consolidatién of the system for assuring product feliability —-—e.g.
effective functioning of the certification system-- at industry and at
national levels should effectivély serve in railsing international reliance
on exported products, to induce simplification or exemption of inspection
procedures in the country of destination, and consequently contribute to

smoothing the way for exports.

The development of industrial standardization, testing and metrology
-——with consequent spread of industrial standards and of quality control
practice among individual industrial enterprises-- should provide benefi-
cial impacts on the 'cdnduct of operafibhé. within 'entérpfiSes: Upon

analysis, the benefits prove to be as follows.

Particularly effective economical benefits are known to be obtained in the

asgembly dindustries, and in the case of Thailand, where this type of
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industry --motor car and agricultural machinery manufacture ete,-- 1s
béing accorded priority, industrial standards should advisably be extended
with first to.covér these industries. 1In respect of the different activ-
.ities' within an enterprise,_ standardization has - brought appreéiable
economlec benefits in particular to the design, purchasing and inspection

departments.

The development of industrial standardization, testing and metrology
serves not only in facilitating rationalization of production processes,
enhancement of product quality and reliability, and smooth distribution of
manufactured piroducts, but further also contributes vastly to social

development --maintenance of order and protection of health and safety.






-Abbreviations Used in the Present Report for

Thai Government, Public and Other Institutions

The Association of Thail Industries

ATI :

BOIL t Office of the Board of Investment

BOT t  Bank of Thailand

Csh : Commodities Standards Division, MOC

DCR : Department of Commercial Registration, MOC

DHy : The Department of High-Way

DIP : Department of Industrial Promofion, MOT

DMR : Department of Mineral Resources, MOC

BSS : Department of Science Service, MOSTE

ETL : Electrotechnical Laboratory

1EPD : Industrial Economic & Planning Division

IFCT : Industrial Finance Corporation of Thailand

IFRPD : Institute of Food Research and Product Development

MIDI : Metalworking & Machinery Industries Development Institute
MOC ¢ Ministry of Commerce

MOIL : Ministry of Industry

MOSTE : Ministry of Science, Techﬁology and Energy

MpPC : Office of the Maritime Promotion Commission

NCM : National Committee on Metrology

NESDB : National Economic and Social Development Beoard

WML : MNational Measurement Laboratory

NSO : National Statistical Office

STREC : Scientific and Technological Research Equipment Centre

TISI : Thai Industrial Standards Institute, MOI

TISTR : Thailand Institute of Scientific and Technological
Research, MOSTE _

TMDPC : Thalland Management Development and Productivity Centre

TSC  : Testing and Standards Centre

TTC : Trade and Training Centre
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