fgeﬁététion and fOr cement manufacture-— for developing petrochemical
induqtries and for producing chemical fertilizer. The project for devel-
oping the’ Eastern Seaboard has already reached the stage of seelng com-
'plption of the natural gas Fractionating plant to separate the components
to cqnstitute LPG and LNG., Current plans are for producing annually 300
thousand  tons of ethylene and 100 thousand tons of propylene, from which
to derive polyvinyl' chloride, polyethylene, polypropylene. Urea and
compound fertilizer are also to be produced All these projects are cur-
'rently nearing ‘thelr final phases. The joint ASEAN regional project for
producing soda ash from the rock salt ocecurring in the northern region haé
been abaridoned on account of difficulties foreseen 1in staple supply of raw

material and in economic socundness.

2,2.3.10 Petroleum Refining

The country relies for 60 percent of its energy needs on petrol (1982
statiétics). Petroleum refining 1s undertaken by 3 firms totalling a
daily capacity sald to ambunt to 175 thousand barrels, The products
_ include gasoline, diesel oil, heavy o0il, jet fuel, kerosene, liquified
'petfoieum-gas, asphalt, and lubricant. The emphasis is on gasoline and
diesel oil production, to cover the needs of road transport, which bears

the bulk of inland transportation.

The demand amounted to ca. 190 thousand barrels per day in 1982, which had
thﬂé “to be covered pértly by importation of petroleunl.prbducts. The
tightening of petroleum supply since the second round of oil price lower-—
ing, and.the domestic shortage of diesel o0il has induced an expansion of
'réfinihg capacity, but with the supply of natural gas coming to be rea-
lized. since September 1983, actual increase of production is not expected

to reach a high level.
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2.2.3,11 Pulp and paper

The pulp and paper induetry wes eet on foot .in f962 with the eqtablishment
of a national enterprise.. Today, more than 40 enterprises operate this
product line, to manufacture paper for. postage stamps,.printing, wrapping,
as well as cardboard, to provide in 1982 a ‘total supply_of.ca, 4OQ_thoe—-

sand tons.
Newsprint and high quality art paper ie_impofted.

Thaiiend 15 depleted- in lumber supply. toserve the pulp induutry;:::he
ecological conditions are not suited to. growth of coniferq ~—required for
pulp manufacture-- and most puip is imported For this reason,_high
relianee is placed on.waste paper as source of pulp;'and as. much as 33
percent of the . paper delivered to the market was recovered for re—”
utilization in 1980. This" handicap of the scarce domestic pulp material.

resources makes it difficult to produee high quallty paper.

2.2.3,12 Ceramics

The Thai ceramics industry almest completely cove:eﬂphe:domestie demand
for cement, giass; tiling, sanitary ware, porcelain and.bricks,_thanks to
abundant availability of the materials required for their manufacture
—flimestone, kaolin, silica sand, gypsum. Among these'produets, tiling,
sanltary ware and'eorcelain have come to count among promising items for

export.

Thé cement demand has been fully covared by domestic sqpply since 1973,
and already in_1974 - 75, 20 percent of the Pf0dUCﬁ was.expdrted.;_Governw
meﬁt regulation of cement prices dulled the.ieceﬁﬁive_for;expahding_prp-
duetion, and=imp9rts-came to exeeed exports again during a certain period.
Taking note of tbis sefidus siteetion, the Government subsequently  took
such neasures as qualification of this industry for assistance under the_
Promotion of Investment Act, -accompanied by revision of cement prices.

These measures produced ‘the ‘desired effect of inciting enterprises to
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iﬁcreqSe theif'preduction capaeity, and-ekportation'of cement was resumed
in 1982, Production attained 8.27 million tons in 1984, of which 30
thoussnd-tons’were_exported. There are;cutrently gperating 3 Portland

_ eement-meﬁufeeturerS'aﬁd'l pro&ucing white cement.

Flat’ gless iqﬁmanufactured by 1 enterprise, which=in-1984 completed expan-
sion of production capacity, to: reach 4.52 million cases* per year. The
domestie demand was 1,84 million cases In 1985, that for 1986 is estimated
:tq-heve:beenti:86.million-eases. After fully covering this demand, the
sﬁrplus.is being exported, amounting to 41 percent of total pfoduction in

1985, snd'ekpected to have exceeded 30 perCeﬁt'in'l986 The countries
:served by these exports include Singapore and Hong Kong, with increasing

. shipments seen these years also to China and Japan.

Tiling production developed rapidly during the early 1970 s, and currently
'.9 major enterprises total an annual capacity of roughly 110 thousand tons.
Exports have. accounted for 40 percent of production in average during
'these;several years. Sanitefy_ware is manufaetured by 2 major enterprises
totalling.3 thousand tons'annuel.capaeity;'other porcelain ware Is. pro-
duced by .3 enterprises totalling 12 thousand tons. Exportsrof pofcelain
Aware ——kitchen ware, washing stands, sanitary ware, mainly to Hong Kong—-
earned -H 68 ‘million in 1985; those of tableware —-mainly to U.S$. and
SihgapOran similarly B 16:8‘million§ tiling e;mainly to West Germany,
Netherlaﬁds; U.S.«—_similarly ¥ 583 million. ©Exports are gaining impetus

with appreeisble_improvement seen in product quality.

*1) 'i ease i8 equivalent to 9.29 square metres of Zmm thick glass.
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2,2.4 Technological Level of Industry.

The level of industry,'considered in terms of technological level,. is as

presented 1n what follows.

Wﬁat physically-supports the technological capabilityiof a nation's labour
force 1is education. = The _ Thal educational | Systém +is  presented
diagramiatically in Fig. 2.2.4~1. The system is similar to that adopted
in Japan, except for the limitation of compulsory education to the 6 years

of primary school.
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The progress seen 1in education during the 10 yearn between 1970 and 80 1s
_cohpgred in Table 2.2.4-1 between the ASEAN countries and Korea, in terms
of i~ |
' -~ Number of schools
- Numﬁer of teachers

~ Number of students.

Thé.system of education is seen to be well established in Thailand for the
lst (primary) and 2nd (secondary) levels, but to leave room for develop-

ment in the higher (adﬁanced) levels,

The numbefs of students gréduating from Thai schools speciélizing in the
differeﬁt branches of engineering are indicated in Table 2.2.4~2.: It is
seen - that 1,428 Bachelors 1in FEngineering were created 1in 1980,
réprésenting 32 per:million population, which --even without compafing
with the corfespoﬁding Japanese figure~— is too low to fill the increasing
need  for qualified technical staff demanded by the rapidiy growing
'industries. The shortage of educational facilities and teaching staff is
said to be particﬁlarly acute for vocatioral and technical training in the

electrical, mechanical and chemical branches.
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The composition of the labour fcrce'euppottiné induetrial'ectivit§.fof.the
different p1odnct lines is indicated in Table 2. ? 4-3, ‘Where the
corresponding figures for Singapore ‘are 1130 given f01 comparison, Table
2.2.4~4 gives the figures for different sectors of industty and separatc)y
for different categorles of occupation, derived from otatistics published
by the Internationai Lecocr Organization. For:comnarisony cotresponding

figures for Japan are .given in Table 2.2,4-5.

Comparison with Japan'bfings out the high'percentaée‘of work_fbrce'engeged
in agriculture (72 as against 10 pefcenf); and che converse low percentage
of those in menufacﬁuring.(é against'24), tbgethef'with the extfemely
emall percentdge (0.82%) of specialists and technical staff in the

manufacturing branch.

Another criterion for measuring the technologlcal level. of a nation 1s the
intensity of technical transfer ‘taking place between patron. and subcont=
ractor enterprises. A recent survey of Thai manufacturing enterprises by
the Ministry of Industry has revealed chat more than 70 percent of_che
responding enterprises {ndicated their undertaking this form of work
frequently and constantly. Among the reasons glven by the59 enterprjees
of undertaking such work "to ensure a stable source of work" was cited by
more than half of the reSpondlng enterprisee, and very few gave to seek
transfer of technology . This circumstance, together with the fact that
very many of them replied ' "no particular consequence to the question of
what would ensue 1f their patfon enterprise ceased to provide them
support, is indicative of the relatively weak ties that prevail betwaen
patron and subcontractor. This 1is further confirmed by the respouses
obtained from the patron enterprises, who rerely cited "investment"

"ioan" or “supply of raw materials" among the forms of aseietance they
provided to thelr suﬁcontfactors, their aid_being liﬁited in ﬁoat cases to
little more than supply of drawings. fhe reasons given by the patron
enterprises for subcontracting out work also were mostly "to supplement
their technical cdpability and'”reduce_manufacturing cost". Mofeover; 40
percent of the patron énterprises indicated their having no department or

personnel exclusively charged with administering their eebcontractors.
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A further index often-utilized for measuring the technological level of a
nation's Industry is ﬁhe.proportion to GDP presecnted by the total ex-~
penditures of'lipdustrial, entérprises in research and development, . The
case qf,Théilaﬁdpié reproduced in Table 2,2.4-6, for the different sectors
of economiq and social actiﬁity. The overall research and development
expenditure is seen to have_émounted in 1980 to 0,22 percent of GDP, which
still compares unfavourébly with the industrialized nations, mdstly'ex~
ceédihg 2 peréent for this dndex (Japanf 2.58%), The endeavours by Thai
indﬁstry to £111 the gap in technological level, however, are cvidenced by
the number Qf enterprises that had contracted with forelgn enterprises for
licenced ménufacture under the Promotibn of Tnvestment Act: The number of
such enterprises amounted td 215 according to statistics published by the
Bank of'Théiland, which reveal.the licence fees annually paid to have
increased ffbm ¥ 142 million to B 1,993 million between 1972 and 84. The
line of industry'most actively seeking foreign licences is that of motor
car asseﬁbly, having paid ¥ 278 million, followed by manufacturers of
foodstuff and beverages with B 245 million, of electrical équipment with
B 201 million, of cosmetics with ¥ 155 million, and of textiles with ¥ 124

million.
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Table 2.2.4-3 Composition of Labour Force by Different Industries

(Unit: %)

Trade Thailand (1979) { Singapore (198Q)
Foodstuff R 17,78 3.50
Beverages 0.00 0.92
Tobacco . - . 0.15 0.45
Textile _ 38.48 3.38
Clothing - 2.99 9,46
Leather goods : 0,00 - 0.43
Footwear ' _ 0.00. 0.53
Wooden products . 6.25 3,61
Furniture : : 0.97 2014
Pulp, papex _ 1.98 1.49
Printing, publishing 2.70 G.21
Chemistry . - - ' 1,68 0.74
Miscellanous chemicals . 4,65 1.50
Petroleum refining 0.00 - | 1.18
Petroleum/coal products 0.00 0.00
Rubber products 2.67 1.4
Plastic : 0.00 3,21
Ceramics 0.80 _ 0.33
‘Glass : 0.01 . ' 0.00
Noumetallic materials : : 6.80 1.29
Iron, steel 3.35 0.65
Nonferrous metals - 0.00 0.16
Metal products 2.54 6,15
General machinery _ 1.05 7.06
Electric machinery 1.09 ' 30.54
Transport machinery 1.99 9.54
Precision machinery ' ©0.10 3.64
Other manufactures 1.97 2.48

L Total 160.0 100.0

Sources: United Nations,'Yearbook of Industrial Statistics
1980 (for Singapore).

National Statistical Office, Report of the 1980
Industrial Census (for Thailand)
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Table 2.2,4-6 Progress of Expendltures for Research
and Development in Different Flelds

Unit: A: P miliion: B: Percent
1978 1979 1980
' Field
A B A B A R
Kgriculture/Irrigation 797.2 | s4.4 558.4 | 41.9 661.6 | 43.9
Mining/Manufacture 82.2| 5.6 97.0| 7.3 | 106.8| 7.1
Distribution/Services - - 27 .4 2.1 27.2 1.8
‘Transport/Communication 47.9| 3.3 63.6 | 4.8 | 106.7] 7.1
Energy generation 26.5 1.8 34,2 2.6 34.4 2.3
“Social déﬁelopment 43.0 2.9 37.2 2.8 43.5 2.9
| Public works - - - - .4 1.0
Health 78.4] 5.3 121.0 | 9.1 86.7 | 5.7
Education - 20.5] 1.4 23.4 | 1.7 8.9| 0.6
Nétﬁral resources/ 14,9 1.0 24,8 1,9 22.2 1.5
Environmental prdtection
‘Domestic résoufces/ 2.1 0.1 2.0 0.1 2.6 0.2
Development _
‘Science/Technology 10t.2] 6.9 97.0| 7.3 82.11 5.4
Defease | - - 166.1 | 12.3 199.8 | 13.2
Related to all fields 253.5| 17.3 81.0 6.1 110.5 7.3
Total 1,467.4| 100,0 |1,331.8 | 100.0 |1,507.0|100.0
Percentage of GDP 0.31 0.24 0.22
‘Percentage in Government 1.18 1.45 1.38
budget

Sourcéﬁ
(1982 - 1986).

2 - 97

NESDB, The Fifth National Economic and Social Development Plan




2.2.5 Future of Thal Industry

As mentioned ear11er, the key policy of the Thai Government has heen to
retaln agriculture as staple basie of national economy, while on the other
hand according highest pllority to the development of manufacturing indUS~
tries, "as symboli?ed in the Fastern Seaboard industriali?ation project.
It has also been mentioned that the filSt ‘step toward industrialization
was directed to encouraging domestic production of articles to’ displace

imported goods, to be followed by industries for producing ekport goods.

There exists,. however, no intrinsic difference hetween iﬂdust?i@s for
import dlsplacement and for export' With progress of industrialization,

what was initielly an 1mport displacement industry could well develop 1nto
an export industry, upon effectively satisfying and expanding‘the domestic
market, and'upon sCCUmulation of efforts in enhancing technological.and'
managerial capability, ~which will result in extending the circle of sup-
porting 1ndustr1es and in- strengthening the basic: r‘tructure of industry

A representstive instance is the textile 1ndustry It was orlglnally a
typical import displacement industry. From about 10 years ago exports
came to exceed imports; today.this'industry bears the largest share of

export goods, even exceeding rice.

In envisioning the future path of Thai industriaiizstion, the path taken -
by the newly 1ndustrlalized countries like Korea and Taiwan, with contri-
bution of Japanese ‘assistance, might serve as guide. It would indicate
that progress of Thai industries would first result iIn a rise of rawv -
material consumption: This would signify that domesticelly produced raw
materials are coming to be processed by industry into articles of higher
value sdded These articles will first satisfy the domestic market, and
then the productive equipment and manpower will be extended and geared to
the manufacture of articles for the international market. Typical
products that can Be expected to follow this path are those of the
agro-industries --where products from relatively sma11~scale-enterprises
can be expected to find: outlets in export~~ and the. more technology-
oriented industries like machinery and electricsl “equipment menufacture,
metalworking and . electronics, as indicated in Table 2. 2.5-1. This is the

pattern of development ta he followed hy already existing industries.
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_ Another ﬁroﬁiSing line indicated 1n Table 2.2.5-~1 is the.transfer into
Thailand of industries that come to he decreasingly tenable iIn the more
iﬁdﬁatriéiiéed countries on account of high labour cost., The attractive
adbantages offered by”Thailand'in the world market as a country for im-
planting bases for production --labour market not lacking in workers
'éépéﬁlé of flexibly adapting to new and higher Skills;.extensivé land
avéiiéble_for factory installation, abundant raw materials—— should not
fail to draw many foreign  enterprises seeking to establish factories
abroad. This represents a line of industrial development that will bfing
.but-to_best effect all the inherent advantages possessed bv Thailand in

this connection.

Envisionéd' in thié light, the future of ‘Thai industrialization should
bring about extension in the range of exportéble-goods, from agricultural
" to agro—ihdustriél producte ~—to bring higher value added--~ and further to
mpfé labour~intensive industrial'products ~-~t0 generate more employment
opportunities. Signs of progress in 'this' direction can already be
discerhed in the successful establishment by the Industrial Estate
Authority of the industrial estates ——including an export procéssing
zone-—- cited in.Table 2.2.5-2, namely Bang Poo, Bang Phlee, Bang Chan, Lat
Krabang aﬁd.Noftﬁern Industrial Estate, as well as Laem Chabang and Map Ta

Phut on the Eastern Seaboard.

2 - 99



Table 2.,2.5-1 PromiSing Industrial Segments. for Future Investments

1. Agro-industries

1.1 Aquaculture and marine products.

1.2 Fruits

Aquaculture féed _

Hatcﬁéfy operdtion to prbduce_fry

Aquarium fishes and freshwater ﬁlants'for aquarium
Tuné Caﬁniﬁg

Canning of baby clams, squids,:cuttlefish and mollusc

and vegetables based products

Improved seeds for fruits and vegetables

Integrated cultivation of papava and'productibn of
papain and puree ' '

Canned: bamboo Shoots} baby corns, water chestnut and
white and all green asparagus '

Production of juice, nectars, puree and concentrate:
guava, tomato, mango, orange and passion fruit

Integrated mushroom farming and processing

1.3 Field crops based products

Improved seeds and seedlings for major field crops

Production of peanﬁt butter

2. Machinery and electrical eguipment manufacture, metalworking

2.1 Metal and machine works

i

- Precise machine component, molds and gears
Food processing and storage equipment
Indystrial hand tools and machine tools

Pump/Value for domestic water supply and special
industries '
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2.2-_Electfonic producfs

Computér'peripherals (CRT monitors, keyboards printer,
and floppy disk drives)

Integraﬁed cireuit (IC)
Printed circuit boards (PCB)

Low voltage switchgear

2.3 Automotive

Automotive aftermarket parts

3. Chemical products

3.1 The most attractive products

Rare Barths: Specialized rare earths extraction and
purification operation (e.g. yttrium)

Surface Active Agents: FEthylene oxide and its

" derivatives

Pestiecides Active Ingredients: 2 - 4 D, Monocrotophos,
Methyl bromide, Atrazine, Ametryne, Dalapon, etc.

Rubber - Processing Chemicals: multipurpose organic
synthesis plant and other products

3.2 The attractive products

Source:

Titanium Dioxide (Ti 02)

Ethylene Oxide and Derivatives

Fermentation Products of Chemicals an& Drugs
Stearates

Fluorspar

NESDB & SRI International
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Table 2.2,5-2

Industlial Estates and Fxport Processing’ Zone Lstablished
by the Industrial Estate Authority of Thailand

Projected

Projécted

Thailand

2 -102

No. of. Occupled
Firms Area “Na, of Investment
(Rai) Workers | (Million Baht)
a) Bang Chan 64 506.96 | 6,493 1,328,043
b} Lat Krabang _ o
' General Industrial'Area 36 726.31 3,457 3,298,860
Export Processing Zone 25 123.64 5,124 708.35
¢) Bang Poo 60 712.48 6,457 3,455.429
d) Bang Phlee 46 321.17 5,305 841,524
e) Northern Industrial Estate 7 61.8 n.& n.a.
GRAND TOTAL - 238 | 2,452.36 | 26,836 9,632,206
. i
1 Rai = 1,600 m
Source: Informatlve Paper, May 1986 Industr]al Fstate Authorltv of




2,3 Future Prospects for Exports
2.3,1 Balance of Trade

~The’ balance of trade has progressed as indicated 1in Fig, 2,3.1-1., The
Lraditional stable export altlcles are’ rice, tapioca, crude rubber, sugar,
~and other primary products) apltal goods like machinery, iron and steel,
.chemicals, together with conqumer goods, are bheing imported, as in the

case of all deve[oping countries,

Ehe Lotal external trade has steadily risen for both imports and exports,
but the balance 1is ch1onically in the red, despite the notable improvement
seen of recent ‘years 1n exports of 1ndustrial productq including textiles
and integrated circuite. The increase in 1mports is due to the growing
demands gene1ated by consumers, and by the rapidly expanding domestic
industry calling for imported equipment ‘and materials. This is typical of
an Industrializing nation which has not vet completed transformation of
économic structure .from dependence on agriculture to reliance on man-—

ufacfuring industry.

Cﬁrfent Staple“exports are agricultural pfoducts, whose prices are expect~
ed to follow a long-term falling trend. Against this, imports will have
.to covef.materialé and capital goods heéded by the expanding manufacturing
industries during some 'years. Also for some time, imported capital goods
will further'be required to equip the industries utilizing the Gulf of
 Siam natural gaé. Horeoﬁer, continued increases will have to be expected

in energy consumption, with the rising standard of living,

The road open to Thailand for improving the balance of trade problem is to
follow for the time being the same path as Japan in pursuing the U.S., and
“as the néwly industrialized in pursuing Japan --that of first manufactur-—
ing and exporting labour-intensive products of increasingly higher value
added, with which to catch up and overtake the newly industrialized

countries.
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- Source: Quarterly Bulletin, Bank of Thailand
Fig. 2.3.1-1 Progress of Trade Balance

2.3.2 Current status of foreign trade

Export trade has progressed as indicated in Table 2.3,2-1, which gives the

data for staple éxporf goods.

§ix product lines v—fice, rubber, maize, tapiloca products, prawns, aﬁd
gugar-—- occupying 6 of the 10 leading pbsitibns in Table 2.3.2#3 attest to
the continuing prominence of agricultural products. in the export trade,
In 1985, the above & product.lines still repreéented_in value 35 percent

of the total exports.
It is notable, however, that rice --which has traditionally been the

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

with the rising weight of manﬁfactured products, to reflect the effect of

. _ 2 ~ 104



progressihg‘industrialization. An 1llustrative instance 18 textile pro-
ducts --Line 9 in Table 2.3.2-1-- which is rapldly raising 1ts shave, to
‘contribute 12.2 percent of total in 1985, During the same year, integrat-

“ed circuits also reached 4.3 percent share, and is continuing 1ts rise,

Table 2.3.2-1 Progress of Stable Exports: Product lines Exported

1984

Ling 1980 1981 1982 1983 1985
a. Principal Exports .

la Rice... ... i M,el_ri'c'ldris 2,799,724 3.031,783 3,784,143 3,476,480 4,615,803 4,062,240
b Millions of Bahl (19508 26,366 22510 20,157 25932 - 22,524
2a  Rubber....... ..-Metric 1ons - . 455,006 472,122 544,487 555060 591,919 689,964
b o Millions of Baht 12,351 10.841 9490 11787 13,004 13.567
32 MaizeV i, Metric fons 2,202,510 2,574,608 2,830,701 2,658,679 3,144,605 2,761,994
b Millions of Baht 7,299 8,349 3300 - 8,486 10,147 7.700
4a  Tapioca products................Melfic tons 5,217,702 6,265,833 7,815,455 5,186,751 6,569,728 7,088,394
b L ~* Millions of Bait 14,887 16,446 19,752 15,387 16,600 14,969
Sa Prawns...................Metrc lo;ns . AT915 ABYEY 20,138 20350 0 19428 24.041
b Millions of Baht 1.961 2,136 2,764 3.164 2.799 3.439
B8 T e, MBITE TONS 33955 30074 24889 17,724 18,455 17,965
b Millions of Baht 11.347 - 9.091 “1I3 5,265 5,280 5,647
fa  Sugar................Melric tong 451,696 1,118,639 2,206,240 1,536,891 1,241,959 1,714,377
b T Millions of Baht 2,875 9,572 12,932 6,338 5,222 6,247
8z  Integrated circuits............... Thousand units 621,186 599,100 448,005 453,878 747.902 - 576,736
b - . - Millions of Baht 6,156 6,193 5,930 5828 7.352 8.248

9 Textile products.....c............ Millions of Baht 9,643 12,570 14,005 14,351 13,155 23,578
10 Precious s{ones................... Millions of Baht 3,240 4,486 4 671 _ 6234 . 5,129 6,350
11 Total principal sxports..... Millions of Bah! 89,367 106,050 108,157 96,978 111,620 {12,288
12 L0 11T £SO Millions of Baht 43,830 46,951 51,571 49494  63.617 81,097
13 Total Mitlions of Baht 133,197 153,001 159,728 146,472 175,237 193,356

14 including maize groats and meal.
Source: Bank of Thailand, Quarterly Bulletin
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Table 2.3,2-2 gives'.in defail the dtem on. Line 10 - in Tﬁblé_ 2;3,251,
designated -"Others"._ These miscellaneous .pfoduct ~lines, which'_in"1980
represented 33 percent of.tatai exports,:rosé'té'dz pefcent'in 1985, thus
substaﬁtiating the diffetéhtiétion.of éxpoft_items that has characterized

the progress of industrialization.
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Table 2.3.2-2 Progress of Other Exports: Product Lines Exported

Line 1980 1981 1982 1983 1984 1985
142 Tobaccoleaves............... Matric tong 39,057 36646 ~38.260- 35,560 35858 32923
v : - Millions of Bant 1371 1,739 2,546 1,791 1.638 1,580
152  Mungbeans..........coens Metric tons 179350 172,176 190,230 156,859 172,426 233,523
b _ .-+ Millions of Bahi 1,448 1893 19157 1,552 1,778 2,284
16a * Frozenfowl...........coovueee. Metric tong 18,503 ° 26,905 -+ 33217 22926 34,217 . 37,839
b : Millions of Baht 656 . 1,187 1,310 946 1,420 1467
172 SofghUM....co.ooorecncn . MelHC 10NS 180,592 220,618 288,755 - 228,279 219,232 - 316,887
‘b o ) Millions of Bahl 661 904 928 780 809 1.048
18a  Freshiruils. .o, Meliic tons 37,278 47535 62,631 51,104 45673  57.280
b _ R “Millions of Bahl 275 426 657. 525 - 567 .- 684
t9a  Natural orchids................... Melric tong 4,483 5,308 6.323 7,940 7481 . 7,780
b : ; : - Millions of Bai 422 402 334 354 391 490
20a  Rawcotloft..............Meliiclons” -~ 10,845 10,715 20862 12,675 10.816 11,265
b "~ Millions of Baht 343 “267 62 - 268 228 210
213 Unworked leatner................ Melric tons 745 1,097 1,224 1,269 1,509 1.156
b B Millions of. Baht 135 323 434 366 357 384
22a Collee......... et ee Metliic fong - 2.157 5.673 8,313 10810 11,209 20602
b Milions of Baht © 73 23 - 382 452 927 883
232 Kapok fibre ..o Melric long 14,771 12,447 10,423 11,558 9,427 9.775
‘b : Millions of Baht - 255 .285 229 . 250 220 230
24a  Freshcutllefish................... Metiic tons 38,641 39804 42656 30,322 . 42,823 46,290
B oo Millions of Baht 1,301 4,336 1,784 1,637 1,693 - 2120
258  Fishmeal..........c.co. Metric tons 144,343 113771 83,074 93,246 85487 74,791
b  Miliions of Baht g7z 1,014 o 785 743 605
26a  Freshfish..... .. Metric tons 41,435 56867 53216 53410 75255 96,443
b : : Millions of Baht 381 767" 689 686 1,017 1,377
27a  Dried culllefish.........c........ Metric tons : 2,456 2912 3.565 3.441 3,919 4,385
b Millions of Bahi 378 488 607 630 800 1,046
28a Tungsten.................Melic lons 3,637 1,993 1,412 1,189 1,885 1.286
b : - Miliions of Baht . 647 379 200 132 - 220 150
29a  Fluorite.............................Melric tons 228,305 221,838 182,388 183,002 230,137 199,640
b : Millions of Bant "= - 314 332 320 289 368 383
302  Canned pineapple............... Metric lens 127,008 161,591 150,242 135,795 186,276 192,764
b Millions of Baht 1,432 _2,039_ © 1,893 1.871 2,846 3,292
J1a Cannedfish....... S TORRR Metric tons 14,159 . 28,371 43,706 489,847 81,419 102,944
N Mll!ior_ls of Baht - 803 1,109 1,665 2,116 3,696 5,204
328 Canned crustanceans......... Metric tons 17.038 15250 20722 19,580 20,048 29542
b o Millions of Baht aB7 1.009 1,479 1,664 2,162 2,143
33a Molasses ....coeeenenenns Melric tons 245846 443,325 927,422 726,838 774,504 751,656
b . Miliions of Baht 364 696 851 609 863 758
tren or steel tubes and }
34a  pipeS ... o Metric tons- 87,198 55,035 47,502 50,056 102,452 162,993
b Miilions of Baht 832 580 468 429 867 1.649
35a Leathergloves........ccoueeee. Thousand pairs 23,994 15,340 16,867 14.922 23,530 21,190
b . Millions of Baht 410 242 250 223 355 347
36a  Arlificial Howers.................. Metric lons 4,795 5,793 5110 4,430 4,617 4,121
b Millions of Baht 286 383 372 481 758 913
-37a Wallandfloor lites............... Melric tons 18,985 20,151 - 21414 25811 23,477  .22,496
b Miliions of Baht 218 227 217 302 3 315
38 Wo5d Progucts.........iveeeenn. Miliions of Bah! 1.363 1,367 1,332 1,336 1,646 1,901
39 JuleproduGtS. s Miltions of Bah! 1,518 1,245 1,282 1,100 2,036 1,561
40 FOOIWEERE i, Millions of Baht 358 956 1.340 1,743 2,052 2,368
_AY  Funiture and pails.............. Mitlions of Baht 576 707 793 981 1,017 1317
42 Plaslic products................... Millions of Bah 610 689 713 938 1,297 1,262
43 . Jewsllery ... S Millions of Baht 533 . 526 578 1,028 1,254 2,168
44 Millions of Baht 23,808 23,403 24,595 23,220 29,683 40,978
45 Millions of Bahy 43,830 46,9561 51,671 48,454 83,617 81,097

Source: = Bank of Thailand, Quarterly Bulletin
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Imports have progxosqed as givon Ln Table 2.3. 2 3. With the rise of
indu%t11alizdtion, consumer goods —~wliich occupied the domluant poqition
during the 1960's—~ is seen to have steadily’ diminished its share, to be
replaced bty the incxeasing ‘share of raw and 1ntermediatc materials to feed
the rising industry, together with the’ capital goods to equip the produc—
tion facilities. Orude oil ~~Line 65-- 1apidly raised total import value
following the first. oil crisis until 1981, when there was the fall.in oil
'price, and 1t wvas fol]owed in the ensulng year by a qlipht decline in:
value imported' in the ensuing 1983 subs stitution of - imported fuel with
the Gulf of Siam natural gas came to take effect, to_limit the volime of
crude oil imports to a slight increaSG,”énd to a significantly ﬁeduced

total value reflecting the sharply lowered oil price.

Examination of the 1985 import f;gures reveals the shares to have been ca.
14 percent for capital goods —~Line 1-- ca. 26 pe1cent for intermediate
products and raw nmteriaié ~—~Line 23~ ahd.éa, 30 percent for capital
goods —-Line 41. All there product categories have increased in ab§olute
value from the preceding 1984, ° This can be attributed, in fespéct of
‘consumer gddds, to the sharp upturn bf domestic business and to a reduc-
tion in the tax imposed on electrical appliances, . which 'inducéd a 9
pércent“increase.of_impofts”in this product,bategofy. The in@feaée.bf
intermediate products and raw materials wasf:éontributed':ﬁy ‘the " active
demand for chemicals by the expanding piastic:industry, for scrap iron and
iron/steel'matefials'hy the progressing.cpnstructiOn activity, and for
cotton fibre. by the textile industry to satisfy the expanding export
market, The total dmports in this category marked;a 7 pefcent increase

over the preceding 1984.

Capital ‘goods imports increased by 2.5 percent, with the trend toward
inventory control comiﬁg to a close, Qith improving_busjnéss, and- with
rising demand for machinery pafts. thef:factOrs included.increaSes in
the demand for production equipmert by the textlle_and construction indus-
tries ——notably elevators and equipment to .cover the extension work in

progress on the telecommunication network,

The foregoing trend of increasing imports has already been discussed in

the preteding pages.
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Table 2.3.,2-3

Progress of Tmports: Product Lines Twported

Unit: ¥ wmillion

1985

L!ne 1978 1980 1981 1982 1983 1984
1 |, CONSUMERGOQODS.......... 15,933 19,286 22,885 . 22,783 29,609 31,939 34,820
2 A. Non-durable:.......................... 9,333 12,257 13,816 12,991 16,045 17,683 19,855

3 Food and beveiages ... 4.263 8,182 6.447 5,638 7.041 8072 10,116
4 Dairy ProduciS..v 1,445 1,534 2,451 1,937 2.447 2418 2.588

"5 Fish and preparations ............cc.e... 427 472 481 648 994 2,020 3,753
6 Cereals and preparations. 686 717 1,10t 730 947 782 880
7 Fm_i_!'s__and_vege!able_s ....... 473 665 716 715 896 99 794
8 Coflée, lea and spices...... 17 a3 166 191 237 191 261
<] Hhers . 1,061 2.659 1,532 1,437 1.530 1.670 - 1,840

- 10 Tob_aéc_:q PEOGUCTS v 40 80 Ial 100 85 105 111
1 Toilet and cleaning articles................... 861 828 991 a57 1.165 1,230 1,442
12 Clothing and footwear..............cocco....... 2,245 -3.037 3.730 3.800 4,968 5523 5213
13 producis 1,934 2,130 2,317 2,496 2786 . 2733 3.073
14 B. y 6,580 7,028 9,369 9,792 13,654 14,276 14,865
15 Household goods ... 1,950 2.266 2,573 2,471 2,885 3,044 3,523

16 Electiical appliances ... 2475 2,887 3,732 4,039 5719 6,726 6,846
i7 ‘Wood and cork producis....... . 120 114 126 j22 21 103 116
i8 Lealher and leather products.............. 60 64 38 30 47 75 269
19 FUIRIUS oo 60 59 70 81 105 131 130
20 Jewelry, including silver bars................ 867 452 1,352 1,772 3141 2,581 2,540
21 Cycles; motercycles, cats, et¢........... 219 aa 1,225 1,024 1,310 1,284 949
22 SMAl GIMS v eteeriee e 139 256 - 253 253 328 ap2 492

Ik INTERMEDIATE PRODUCTS AND RAW : ) . ) ) .

23 MATERIALS 43,500 45,312 53,575 48,596 58,539 61,542 86,080
24 A. Chleflty for consumaer goods 26,108 28,182 33,716 30,427 37,187 39018 41,415
25 Animal and vegelable crude materials. 1.072 3.514 3,145 2,782 2,987 4,010 2,494
26 Tobagco UNMANLIACIUTed ... o.ooveeeee..e. an .1,018 865 1,638 603 974 1,409
27 Tobaccoleaves. . i 8it 1,019 865 1,638 603 974 1,409
28 Tohacco unmanutactured, nie........ — — — — — — -

29 Wood, lumber, cork, pulp, wasle paper 3.552 2612 3,642 2,992 3,783 3.489 3,678
30 Texlile filqefs - 3,189 3.17% 3.915 3,247 4516 5,388 . 5673
31 Natural....... . 2.839 2,853 3.443 2.451 3,882 4.507 4.919

32 Synthetic. ... 350 322 472 796 634 881 754
33 Texlile yarn and thread ..., 704 786 1,278 1,094 1,389 1,513 1,443
34 Paper and paperboard ..., 1,924 2,114 2.856 2,535 3,109 2514 3,656
35 CREMICAIS occvecvv s, 14,856 14,862 18,011 16,138 . 20,790 20,730 23062
36 B. Chiefiy for capltal goods i................. 17,392 17,130 19,859 18,1690 22,352 22,524 24,685
a7 Crude MINBTals .oocoovreeverc e 1,247 895 1.055 1,035 1,105 1,150 1.318
a8 Base melals:........ 16,145 16,235 18,804 17,134 21,247 21,374 23,347
39 Iron and steel.... . 10,035 10335 12,032 11,323 13,860 14,035 15,942
40 ORBIS i e 6,110 5800 8,765 5811 7.387 7,339 7.405

" 1f Excluding military aid.

Source:

Bank of Thailand, Quarterly Bulletin
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Table 2.3.-2-—3_ Continu_ed

Unic: ¥ million

Line _ : : 11979 1980 1981 1982 1963 - 1984 1985
41 ML, CAPITAL GOODS oo e 3B,902 48,075 56,772 47,770 69,358 72,431 74,241
42 Ferlilizers and pesticides....... JR— 3972 - 4225 - 5180 4723 6232 6162 . 6749
© 43 COMENT .5 i o ot 1,434 1,325 175 S SRRy SR | BN |
44 " Construction ma\enals 298 © 287 . A412 0 pd2 . 202 258 317
45 Tubes AR PIPES ., 1.\ ioieere. ceeveessrasreeeees _ 266~ 345 650 458 s2q4 B34 1,065
46 - Glass and other mmeralmanufactures . 1304 1,399 1,443 1,183, 1,527 1256 1,456
47 "Rubber ManuIacures. .............. eveeeene T 44T 410 504 Te1 T BR0 - 630 698
48 Metal manulactures.. .......... e 2987 3,142 5147 2986 4046 3952 & 4979
49 Non-e\ec'lncaimachmefyandpans ...... 18648 20402 26842 21,172 33061 34992 34718
50 For agriculural USe. ... ivicruironeeen: 176 1767 . 239 184 . 140 192 ° 216
51 THACIOTS oo e enee s 1,808 2,238 . 3.051 1679 1847 1821 1422
52 FOr INAUSHIA USE ... oo 6,664 17,988 22,552 19,329 31,080 32,979° 33,080
53 Electrical machinery and pars............ 7,355 11,206 10,867 11,008 15916 16,909 14,683
54 Scientific and opticalinstruments...... 1,667 . 2280 " 2,981 3256 4598 4088 . 4,355
55 Aircrafls and ships.......ciioceniens 1,425 628 - 32227 247t 1497 . 3,176 - 3,494
58 Locomolive and rolling stock. il 14 - 416 339 . 60 - ‘788 115 17N
57 IV. OTHERIMPORTS. oo 46,826 78,013 . 83,414 77,459 ° 78,013 79,243 76,028
58 VERiCtes and Pans ... 7426 6912 . 9568 7,687 11416 11834 97283
59 PASSENQET CAIS .. veeveerrverrecsceneeeiees 162 4 29 A TR+ Z I O T
60 Buses and 1rucks oo ccerenccnns 2,671 2190 - 2,588 - 2485 3406 3,688 2,786
B1 Chassis and BOGIES e 4114 4449 - 6652 4881 7611 7635 6095
82 THEES eorrovenoreeee e emreenaessibie e 179 232 299 274 328 - 337 298
63 Fuel and Wbricant : 32647 58733 65300 60765 57065 57,353 56718
64 Coke, bnquenes etc 138 475 . 208 408 - 356 385 570
65 "Crude ofl... 23,425 39,304 AT.247 45052 . 39,975 35035 38526
56 Gasoline... 656 2,184 1,713 ‘B 4 - 837 " 202
57 Kerosene 46 - 43 ©-300° 528 753 . 462 g5
68 Diesél ol andspemaliuels .............. . B993 14833 12494 10763 11,098 16089 14085
[ Lubricants, asphalt, e1C .. ccoouvrrenrnst 1,386 2,214 3144 3.925 . 4,959 5,045 3,240
70 MiSCEllBNBOUS. ....eceiiceecreserremrencanceri 6,582 12,368 8,746 8987 9497 10024 9876
71 Munition used in official services.... - 4,340 6,474 5226 5,641 6,152 6,101 6,139
72 Others ..o v © 2242 5894 3520 3346 3345 3923 3,837
73 GOIT DUIRON .o an o — - 20 - - 35 32 43
74 V. TOTAL!MPORTS . 145181 188,686° 218,746 106,616 236,809 245,155 251,168
Merno for merchandtse lmporls in ) ‘ : '

) balance of ayments coverage ] ] _ _ ) _

75 adjustment® s . 679 5264 2899 -3278 & 2286 = 2,839 2,839
76 Gold IMmpornts ............. v e 471 — — 20 - 35 0 -32 . 4%
77 Other impons?f e 3827 20630 2,153 — — 5045
78 Thai militacy IMPOrtsS o 5625 3973 . - = —_ e
79 Merchandise imports (.id)........... 153,463 190,025 216,000 193320 234278 242,284 253334
1/ Excluding military aid.

2/ Such as diplomatic shipments, personal eﬂecrs lemporary :mpor:‘s erc

3 Notincluded in cusltoms return.

Excludmg imports of aircraft with have been taken account o! in the balance of pagmems s!afrsrlcs for the actual monm
of import. :

Source: Bank of Thailahd, Quarterly Bqlletin.
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| 2.3.3 TForecast of Export Trend
2.3.3.1 Principal Countries Served

The past Lrend of staple exports is dndicated in Table 2.3.3-1 for the

'difierent counrries of deqtlnation.

Tﬁdgstriéliéapion shduld.advance_from one of qubgtltutlng imports with
domésfic.'pfoducts' to a fully-fledged export industry furnishing -the
advanéed as well as newly industrialized countries with mapufactured
ﬁrodﬁcts} _Such a tren& is alfeady seen in the steady progress of exports
_ in_ihtegratéd Circuits”j—Item h-- and textile products --ltem i. The
futufe-qf Thai expofts should.depend_first.on further extending the sﬁb—
stitution of imported articlés to cover products of higher grade, to be
_produced with importéd équipment of ever higher performance; this shall be
'comp]emented by expandlng exports of mﬁnufactured products to neighbouring
and newly industrialized countries, which are rapidly raising their pur-

chasing power.
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Progress of 'Exports.—mclassified by Country of Déstina;iot\

Table 2.3.3-1
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2.3.3.2 Xey Product Lines Selected for .Ehcourageméﬁt by the Thati

Government and Other Authorities Concerned

The export product lines currently selected -~or considered-- for en-

couragement by the Government, determined from survey visits are as

described below.

(a)

(b)

(c)

Export targets For 1987 set by the Ministry of Commerce

The export targets for 1987 set by'the Ministry of Commerce are as
given in Table 2.3.3-2,

Industrial producté for export specified in the 6th NESDP

The - 38 industrial'prodqqts among the 199 products of all categories
specified in the 6th NESDP for pursuing their possibilities with view
to’ attaining the aim of increasing exports ate given in Table

2.3.3-3,

Product liﬁes'éntigipated manufacture in the Export Processing
Zone at Laem Chabang

The'Léem'Chabang Tndustrial Zone iS'biéhnéd;td:gaéﬁét tdgéther lighﬁ'
and labour-intensive industries, with land éppoftioﬁed'to different
product 1ings_as_indicated.iﬁ Tablé 2.3.3—4. Tt forms part of the
national pfoject for developiﬁg-.priﬁary indu#try ih- the. Eéétern
Seaboard, * drawn up under the 5th NESDP, in parallel ‘with the
progfamme for heavy chemical industry development utilizing the Culf
of Siam,natﬁtal gas. The project has been retained for continuation

in the 6th NESDP,

It is seen from Table 2.3.3-4 that —-as with-other_indusﬁrial zonag-——

the Emphasié'is laid'bn assembly work such as genéralnméchinery,

electrical equipment, transport maéhinery and precision instruments,
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Table 2.3.3-3 Industrial Products among Those Specified in 6th NESDP
for Pursuing Possibilities of Increasing Fxports

'Footwear; Leather, Toys,-Precioué Stones, Apparel, Froﬁen/
Canned Fieh,'?reehlcenned Ffuits,'Fufnitufe and Comﬁoﬁents;
Electrie'Circuitfy; Plestic Products, Rubber Products, Steel
Tubes, Artificial Flowers, Wooden Products, Tiling, Aluminium
.ﬁreducts, Zens,'Bicycles and Components, Bullet Cups,
Electronic Products, Noodles, Ethyl Alcohol, Wooden Tools for
Carpentry, Air Conditioners and Components, Television Sets
and Compenents, Tmitatioﬁ.Precious Stones, Packaging Tndustry,
Pulps, Pharmaceutical and Cosmetic Herbs, Souvenirs, Small
Agricultural Machinery, Vegetable and Fruit Products, Sugar
and Flour Products, Déiry Products, Fruit Juice, Industrial

Engines, Agricultural Eﬂgineé.
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Table 2.3.3-4°

Indu%trial Zone

Product Lines Represented in Laem Chabang

Product Land . L
Zone Category Apportioned ..Proﬂucﬁ Line
Foétstdff textile, apparel,
. o wood, wooden products,
; 1
Gonsumer goods 0% furniture, rubber, plastios,
1eather products, ceee
Public _ ‘ Chemiqals,.ceramics, mansonyry
Industrial | Raw materials 30% materials, iron/steel
Zone nohférrous materials-
{336 ha) lceneral wmachinery, electrical
Processing/ o . o ThA T
607 equipment, transport machin~
assembling SE o EEET e o
_ ery, precision equipment
Foodstuff, textlle, apparel,
o wood, wooden products,
Consumer goods 40% furniture, rubber, plastics,
leather products, ....
Export : Chemicals, ceramics, mansahxy
Processing | Raw materials 15% materials, iron/steel
Zone ' ' nonferrvous materials
(112 ha) : C _ General maéhinéry; electrical
Processing/ . . ,
. 45% equipment, transport machin-
assembling -

ery, precision equipment

Source: TIndustrial Location, July,
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_(d)

(e)

(£)

()

Product lines prowmoted by the Industrial Finance Corporation of
Thailand

The Industrial Finance Corporation of Thailand has deslgnated as

industries qualified for obtaining loans from the Overseas Feonomic

Cooperation Fund, small and medium enterprises manufacturing the 8

products listed in Table 2.3.3-5.

Product lines selected for promoting export to Japarn and other
countries in a 3-year programme

Product lines selected for promoting export to Japan and other

countries in a 3-year programme are as listed in Tabhle 2.3.3-b.

Product lines being exported by Japanese enterprises

Produce lines being exported by Japanese enterprises established in
Thailand, as announced by the relevant sections of the Japancse

Chamber of Commerce in Bangkok include, notably:-

Motor car components

i

Electrical household appliances

Dry batteries and accumulators

Processed agricultural products

Flat glass.

Other notable product limes --exported to 100 percent-- include:-

~ Ball bearings

-~ Computer kevboards

- Electric wiring and cabling
~ Eyeglass lens

- Injection needles

~ Stuffed dolls.

Product lines considered promising by Japanese firms

Product lines considered promising by Japanese firms with affil-
iations in Thailand, determined from a survey conducted in Japan by
Japan Federation of Fconomic Organizations are cited in Table

2.3,3-7, to serve as guidance,
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Table 2.3,3-5 Products Promoted by thé'Industrial.
Finance Corporation of Thailand

=
Q

Product

Foodstuff

Clothing

Rubber products _
Electrie and electronic products
Wooden products and furniture
Metal products

Footwear

Toys

-

.

O~ O L B~ o N e

Spource: 1FCT

Table 2.3.3-6 Products Selected for Promoting Exporf'to
Japan and Other Countries

=
o

Product

Toys

Plastics products
Shoes o
Electroniés parts
Electric household
Automobile parts
.Travelling product
Sporting product

. | Gloves

10, | Glasswares

11, | Artificial flowers
12. | Pharmaceutical products
13. | Garments

14, | Jewelries

15. | Electronic circuit
16, | Furniture '
17. | Woodwares for household and decoration
18. | Veneer and. Paquet
19. | Optical lens

20. | Ethyl Alcohl

21, | Ball bearings

..

(telie - LN e R U RR - WL S

Source:  TISI
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Table 2,3,3~7 Product Lines Considered Promlsing by Japanese TFirms

Product line

Articles

‘Remarks

Foodstuff

Tung, fish meal,
kippered fish, canned
pineapple, fish etec.,
frozen fowl, broiler,
cultivated prawn,
marine products,.
vegetables

Control of hygienic con-
ditions; quality control;
packing for export; cost
of refrigerated transport;
Japanese Quarantine regu—
lations; Japancse import
quotas

Ffesh.fruit;‘fresh

Mango, pineapple,

Control of hygienic con-

agricultural durian, papaya, longan, | ditions; packing for

products orchid, rice export; transportation
Fabric, sewn articles, | Designing to match market
fibre, syathetic fibre | démand; channeling ex-
fabric, apparel, fish portation; smallness of

Textile

net, Thai silk

lots demanded by Japanese

‘market

Electrical equip-

Household appliances
and parts, black and
white television sets
and tuners, refrigera-

Reducing production cost;
enhancing product quality;
procuring components of
adequate specification and

ment and tor compressors, quality; overseas market-
appliances accumulators, general ing; enhancement of

industrial equipment, technological level

office equipment,

computers, facsimile

and reproduction equip-

ment, optical fibre

cable

Wooden structural Supply capacity; cracking

: material for housing, from humidity; improvement

Furniture rattan, teak, rosewood of finish; packing for

furniture

export

Motor cars and
parts

Engine parts, piston
rings, metal dies,
jigs, wheel hubs,
exhaust piping and
mufflers; rims/spokes/
nipples for motor
cycle wheels; electro-

plating; commercial

vehicles; tyres and
other rubber fittings

Improvement of product
quality; reduction of pro-
duction cost; enhancement
of productive capacity;
procurement of components
in requisite specification
and quality
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Table 2.3.3-7 Continued -

Product line eFArtieles_  ‘Remarks
Small water craft,
, ireluding boats in s
Ships

:flble 1e1nforced

plastic,-shlpbullding

General machinery

Agricultural machlnery >
|"and’ conponents, machine_
assembly, castings and

other parts’

:Fstabliehment of qupp01tn:
‘ing supply industry,.. ’

_factory._leduction of Pro-

tran5portation to ass embly

duction cost L

Chemicals

Syﬁthetie resin pro-
ducts, pharmaceutical

products, caustic soda, |e

chlorine

‘currently limited to basic

Raw material procurement'
cost of transportation,
nlalpement of market,

pharmaeeutlc‘a]C

|

"Other Products

"Flat.glass,'aafety

glass, construction,

services

:country, enhancement of

Competitinn withln

capital,

of technological
level '

Source:

2 =124
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(h)  Product liﬁes_subjected in past to export certification and specified

: for eventual future export certificate applications.

'Prodﬁct ¥dnes certified by TISTR for export and others specified by man~
hfacturérs_for.eventual future export certificate applications are listed

in Table 2.3.3-8.
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Table 2.3.3 8

Industrial Productq Lines Certified in Past by TISTR for prort'and
Specifled by Manufacturers for Fventual Future Applications

Product Lines Certified in the Past

Ttems Destination Ref, Standardé Amount
LPG Cylinders Domestic TL5 27-2528 128,795 Cyl
(Compulsory Stds.,) -
Australia AS 2469-1981 75,373 ¢yl
' AS 24701981 '
Papua New Guinea AS 2469-1981 16,413 cyl
AS 2470-1981
Indonesia . Custom's Spec. 3,000 Cyl
Fiji DOT 4BA-270 ©1,176 Cyl
Rong Kong DOT 4BA-270 53,838 Cyl
DOT 4BA-270
Israel Custom's Spec, 12,840 Cyl-
Treland BS 5045 12,840 Cyl
United Kingdom BS 5045 171,424 Cyi
Steel pipe & Domestic TIS 276
Galvanized TIS 277
Steel pipes TS 310
JIS, UL, ANSI, BS, A~1 20,000 ton
USA ASTM A 120 65,000 ton -
" China BS - 8,000 ton
Dubai A-1 3,200 ton
Singapore BS 2,700 ton
UNICEF
{(Bangladesh) BS 520 ton
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Table 2,3,3-8 Céntinued

_Prodﬁct Lines Specified By Manufacturers
_for Eventual Future Applications

:Ref. Standards'

in progress)

Middle East

South Africa

Ttems " Destination - Amount
Bicycles & - Domestic .TES
parts
(Certification USA Federal Spec. U.S.A. 3-5 x 10
in progress) '
Electrodes -for '~ Domestic CTIS49 - 2528
Arc Welding Australia Lloyd's registér of shipping
Singapore
{Certification Taiwan

._IC-Chips:
(Certification

in progress) .

USA

Custom's spec.

Compﬁter
peripherals
{(Certification

in progress)

USA

Custom's spec.
P

Diesel'Eﬁgines
parts
(Certification

in progress)

Indonesia

Custom's spec.

Source: TISTR
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2.3,3.3 Future Prospects for ExPoft Product Lines

The substance of the foregoing survey is summarized in Table 2, 3 3-9,  0Of
the product lines cited inl_this.Table, those considered promising for
future exports are picked out in Table 2.3.3-10,: ' '

The future prospects'for.zl natioﬁ‘s.exports_will evidehtiy.be-largely
‘governed not onlj by the policy.of tﬁe particular nation bﬁtﬁalse By'ciré'
cumstances affecting the busiﬁessfof-heighﬁdufing countries; and in the
case of Thailand, account must further be taken also of-investments in
Thailand of foreign capital: 'Be that as it may, the COuntrf's.fﬁture
exports should develop around the products currently belng . fostered to
replace imports: Theee products should be steadily exLended in’ range and
supported by a widening circle of supportlng 1ndustr1eu, to constitute the

backbone of Thailand's export activity.

As already mentiohed earlier, future prospects are bfight'for the Thai
industry. Exports of industriai -~as well as agricultural-- prdduets dlso
can be considered equally bright, granted that further efforts are direct-
ed towards lmprovements im product quallty and presentatlon, in packing
and other factors, to ensure conform1ty with requirements of the countries

of destination,.

To this end also, the development of industrial standards and of ‘the

certification system for assuring product quallty is strongly adv1sed
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Table 2,3.3~10 Key Product Lines Fxpected for Thai Fxportq

in the Next 5 Years

Machinery:—

(1) Motor
conponents

(2) Agricultural
machinery,
components

(3) General

Car engine components, including piston rings; disc
wheels; exhaust pipes; for motor cycle spokes, '
nipples, rims; tooling, dies for motor manufacture;
rubber parts :

Machlnery assembly,'lncluding manufacture of cast/

N machinery forged/machlned components, bearings
Electrical 'Rad1o/television sets, refrlgerators, air con-
machinery ditioning equipment, compressorq, batterles/

B accumulators, w1ring/cab11ng -
Electronic -Integrated circuits; electronic cdmﬁOnehts/
equipment. circuitry; office automation equipment; computers,

conputer keyboatds, facsimile sets; copylng machines;
optical fibre
Chemicals Synthetic resins; pharmaceutlcals, caustic soda,

chlorlne
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3, - CURRENT STATUS AND PROBLEMS OF INDUSTRIAL STANDARDIZATION,
TESTING/INSPECTION AND METROLOGY IN THAILAND

3.1. Promotion Policies of the Thai Government

_The importanee of expanding and improving indusirial standardization, and
inspection and nmtrological systems "in Thalland was particularly recog-
nized by the 5th ‘5-Year Plan (1982 ~ 1986). This recognition is becoming
motre pronounced and specific in the on-going 6th 5-Year Flan (1937 =
1991). Namély, -emphasis was placed on the fostering of export-oriented
jhdﬁstries and relocation of industries to local areas in the 5th Plan.
Furthermofé, some emphasis was placed on the heavy chemical industry
Jocated in the eastern.coaStal industrial area, which wtilizes the natural

gas produced in the Gulf of Siam..

In succéssion to such industrialization policies, industrial and techno-
logical prdmotion'policies have been established, in which the following 3

items are selected as specific targets of the said policies.

(1)  Promotlon of R & D act1v1ties for techmologies to make effective use
of natural resources, such as land and water resources, aiming at the

improvement of agricultural productivity.

:(2) Promotion of utilization of natural resources in Thailand and addi-
tion. of high values to mining and manufactured products, promotion of
studies on'materialrscience and treatment/proceséing technologies for
mining products, and acquisition of independent technologies to

foster export-oriented industries.

(3)  Promotion of energy conservation technologies for the facilitation of

energy saving.



The following specific measures are given, .based on. the belief that laying .

foundations is necessary. to attain this objective.

(a) FEstablishment of "Téchnology Transfér ééﬁfré" to_provide and evaluate

(b

(¢)

(d) -

(e)

(£)

information on science. and -tééhnologiés,~ and for . the smooth

introduction'of foredgn technologies,

Strengthening of TISTR to'aildw’itsaiéading'role in R & D.activities:'

Namely, TISTR is expected to impfoVthhé introducéd technologies énd_ _
to ensure the adaptation .of such. te;hndlogies- in order to solve '
technical ‘problems and to make prppoéalss on poiicies for R &.D

programmes.

Establishment of "Institute of Material Science and-bktaiihfgical
Engineeriﬁg“ to éope with probléms related to material science and
enginéering. This Institute is expected to be engaged in research
and development activities for the effective . use  of metallic
materials, minerals and other materijals, develbpmehf of their

applications, processing technologies, etc.

Establishment of "Energy Centre" to ‘be éngaged' in development of

energy conservation technologies.

Enhancement of "standards, inspection -and quality control” system to
improve the quality of Thai products and to ensure their competitive—

ness -as international merchandise. Reinforcement and upgrading of

‘the . TISI for that purpose so that Thai. products- can conform to

"standards” of other nations,

Increase of R & D investment.



The 6tﬁ'5~Year Plan (1987 - 1991) was prepared based on the achievements
"and shortcomings of the Sth 5 Year Plan and 3 approaches were introduced
_to.achieve fhe economic and social targets, i.e. ! reaping the benefits of
the continuing economic development programmes, 2 restructuring of the
production structure and imprévement of the substance of the services and

3 realization of an-equitable income distvibution.

The present Study is expected to achieve the followlng iIn order to contri-

bute ‘to. the realization of the above.

- Ensurance of the %4uality reliability of Thailand's dindustrial

- products in the international market.
~ Promotion of industrial standardization.

- Consolidation and dimprovement of testing, inspection and wmetro-

logical technologies.



3.2 Related Laws and Regulations
3.2.1 Industrial Product Standards Act

The Industrial Product  Standards Act’ was 'originaily. éﬁacted' in - 1968,
revised in 1979, and has been in force.since then. Objectives;of.the Act
‘are not expressly stated in the said Act, bﬁt"they.are és follows accdrd—
ing to targéts set forth_in_thé iﬁdustriallpromotidﬁ'poliCieé set by the

Thai Goverument.

a. Enhancing the reliability of manufactuted product quality

b. Promoting exports to the'internétiohél'market

c.  Ensuring tﬁe equitability of Coﬁmértiai tréﬁsac;ions
d. Protecting the safetyzénd_intereéﬁs'Of consumers

e, Developing manufacturing industries

Major items set forth in the Act are as described below.
(1) Establishment of Standards for Mining and Mahufaéfured'Pfoducts

Subjects of Thai Industrial Standards are different from those of JIS
in Japan aﬁd cover all prodiucts for which standardization is deemed
necessary'from'fhe national viewpoint, including prbcessed agricul-
tural, forestry and marine 'produbts, phérhaceutical' products and
chemical fertilizers. Also included are shape, quality, functions,
method of ﬁanufacthre;.teSt méthod,-wrappiﬁg method, marking method,
ete. of products for standafdization and the introduction of stand-

ards wirhin the framework of Thai Industrial Standards,



(2).

(3)

Cértification

All pfodﬂcts'for.which industrial staﬁdards”aie determined will be
sibject . to the certification scheme, 1if display of standards mark on
the products is reduired.- In the case where the standardization Is
réquifed for the. purpose of ensuring safety, or preventing harmful
effects on the industry,'economy of the country or the public, the
minister in charge has the power to determine such standards = as
coﬁpulsory:standards. Products that fall into this category may be
sold in the domestic market after receiving the licence, with the
certificétion mark showing that the prbducts conform to the standards

concerned.

TISI:(Thai Industrial Standards Institute)

The TISI was formed as a department of the Ministry of Industry (MOI)

for the execution of the following powers and duties,

(a) To prepare and publish standaxrds.

(b) To carr§ out the certification activities,

(c) To promoté the imp;ementatioﬁ of_stanﬂards.

(d) To represent Thailand in the International Organization for
‘Standardization.

(e) To be responsible for international food standavdizatiom activ-
ities in Thailand and bé in cooperation with the joint FAOQ/WHO

food standards prograumes,

Fig. 3.2.1-1 shows the structure of the TISI.
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(4)

Tndustrial Product Sténdards Council

The Industrial Product Standards Council consists of 1l represent-

atives . from ministries concerned, the representative from the TISTR

and 6 members appointed by the Minister of Industry -~ 18 members in

total. Mdjor power and duties of the Council are as follows.

2.

To advice the Minister on the determination, amendment and

revocation of standards

. To perwmit the use of a standard mark

To permit the manufacture of industrial products subject to the
compulsory certification (Royal Decree) |

To.permit the .import for sale of products subject to compulsory
certification _ _

To advice the Minister on the determination of rules and con-
ditions on the manufacture or impert of industrial products to
conform with the ‘standard (including foreign or dinternational
standards equivalent to or better than the TIS standards)

To select and submit qualified persons to the HMinister for
appointment to the Technical Committees

To carry out other matters under this Act

Technical Committees are placed under the Industrial Product Stand-

ards Council, to prepare draft standards and to handle technical

matters. Sub-committees are placed under the Technical Committees as

‘called for.



3.2.2 Export Cdmmodities Standards Act

The Export Commodities Standards Act was originally ¢s£ablished as
"Export Standards Act; 1960" in 1960 for the purpose of eénsuring ‘the

quality of products to be exported from Tﬁailand,'and-was amended into its

present form on April 30, 1979.

(1) The Export Commodities Standards Act consists of the following

articles,

Article
Article
Article
Article
Article
Article
Article

Article

-~ S B W R

oo

Article §

General Provisions
Standards Committee
Export Trade in Standardized Commodities

Operétion of Survéyor'Bﬁsiness

Licensed Standards Inspéétof

Official Standérds Inspection

Standard Inspection-and Issuing of Standards
Certification

Powers and Duties of Competent Officials

Penalties

(2) - Designation of CoMmodities and Establishment of Standards

With the recognition that the standardization of product quality is
indispensable for the enhancement of quality of export commoditiles
and for the promotion of export itse1f,'the Minister in charge is
empowered to designate -cpmmodities that should be standafdized,
establish commodity standards, desigﬁate the customs offiéé'to ﬁandle

designated export products, issue_quélity (1nspection) certificates,

set the inspection fees, etc,



(3

(4)

Export Inspectlon/Testing

Exporters of designated export commodities must meet requirements

specified  ‘under the Act, make -regilstration at the Commodities

Standards Division of the Ministry of Commerce (MOC), and receive
certifiéntes of registration. Further, exporters are required to
recelive inspection on deslgnated commodities updn 'export, and to

submit the commodities togéther with the quality certificate, to the

‘designated -customs office. The export inspection is done by the

Commodity Standards Division of the Ministry of Commerce, its branch
or designated inspection laboratory, The quality certificate is

issued by tlie Commodity Standards Division.

Commodity Standards Committec

The Commodity Standards Committee consists of 7 representatives from
divisions of government agencies concerned and 6 or less scholars/
knowledgeable persons appointed by the Minister of Commerce, and has

the following functions.

a. Examinations of proposals made by government agencies, and re-
porting of results to the Minister of Commerce

b. Providing recommendations on standards to the Minister of
Commerce

c. Carrying out surveys and studies on appropriate steps to be taken
for claims regarding the execution of the Act

d. Carrying out other matters entrusted by the Minister of Commerce

The Commodity Standards Committee also has the power to form sub-

comnittees for examining technical and special matters as called for.



(5) Commodity Standards Division

The juridical agency of the - Exports Standardization “Act is_Ithé_
Ministry of Commerce, and the Commodity Standards Division of the

Ministry executes the Act with foilowing functions.

a. It acts as the secretafiaf of the Gommodity:Standaids Committee
and assists the standafds.prepafatiﬁn'sub—committees and carties
out taskq of collecting and -analyzing information and data Te-
lating to the establishment, amendment and revocatlon of stand-
ards, preparing .draft standards based on such_data,-etc. It-also
assists'the Inspection Fee Calculation Sub*COﬁmittee,'Inspection;
System Sub-Committee, etc. and ‘carries out studies and suzveys on
variocus matters related to the 1nspect10n system,-such as pre-
paration of=1nspect10n feée drafts and test methods, determination
of required qualifications of applicants'and designated testing
laboratories, etec.

.b. Examination of exporters for designated products and ‘designated
testing laboratories, and registration. thereof,

e. It actualiy carries out inépéction together with its branch
offices., Among the de51gnated products, silver products and Thai
silk: are ‘subject. to- inspection by the Commodity Standards
Division and its branch offices but not by the designéted testihg
laboratories In accordance with the law.

d. To receive claims directly. from pafties of - export- contfacts,
concerning -inspection results submitted from inspection-labora-I

tories.

3.2.,3 Other Laws and Regulations

In addition to the Industrial ‘Product Standards Act and the Export
Standardization Act, various laws and regulations are enforced for the
protection of safety of the public in lipne with 1ndustr1aliaation. Major
laws and regulations are as follows. (Matters related to the Metrologlcal

Act are described in detail im 3.5)

3 ~-10



(1 System under Food Act B.E, 2522

(2)

. Purpose

Essence

Enforcement

Penalty

Protection -of the public health by controlling the

‘quality of foods under the standards

‘Production, distribution, import and export controls

by”méﬁns of the following.

- a. Designation of foods subject to centrol

b. besignation'of food quality or its standard

c. Designétiop of_container quality or standard and
lthe method of use _

d.- Designation of prbdudtion method, tool and equip-
ment |

e, Lébelling requirement

: . The Ministry of Public Health has the authority to

notify in a government gazette to the effect that
thqse who wish to produéé, distribute or import shall
be licensed. Designated foods vequire the licence

under the Food Préparation Act and must be prepared

'accorﬂing to the Act.

Those in violation of the provisions are subject to

‘suspension or revocation of the licence.

System under the Dfug:ﬂct B.E. 2510: 2nd amendment B.E. 2516, 3rd

amendment B.E, 2522

Purpose

Essence

Prbtectioa of the public welfare by controlling the

production, sale or import of drugs

Those who wish to produce or import drugs shall be
licensed By the Administrator or an authorized
official of the TFood and Drug Administration, the

Ministry of Public Health.

The outline of regulatory requirements is as follows.

3 - 11



Penalty

a. The sale of drugs in the metropolitam area must he
licensed by the Administrator, The sale 1in areas
‘other thén_the metropolitan aréa_must:be licensed
by.thé'Goﬁéfnor, -

b. Those who are liCénéed_tb produce or import drugs
must register prescriptiﬁﬂs of the drugs prior to
the actual production orfimportafinh}-'They also
must hire pharmacists, _

¢. Production, sale or 1mport5£i0n of-drugs that may
become harmful_by'deteridratibn_is prohibited,

d. Announcements on drugs will be notified 1in the
government gazette. i o

e. Advertisements of _drugé are also’ subjeét to

control by the Act,

Those. in violation of the provisions are subject to
suspension or revocation of the license; revocation of
the prescription of drugs régiétered and prohibition

of advertisement.

(3) System under Poisonous Article Act B.E. 2510: 2nd awendwent B.E.

2516

Purpose

Essence

Control on the sale in Thailand, importation, exporta-
tion and passage of poisonous articles. Poisonous
articies rveferred to here include bacteria, harmful
insects, animals and plants. Service industries for
the prevgntioh, destruction or extermination of

insects, etc. are also subject to control.

The juridical ministry notifies names, manufacturing
processes, usage ‘and storing methods‘ of pbisonous”
artiéles in the government :gazette. The jhridicél
ministry is the Ministry of_Agriculture and Coopera-

tives . in cases where polgonous articles are for

3-12



Enforcement

Penalty

+

B

agricultural use,. the Ministry of Industry if they are
for industrial use, and the Ministry of Public Health

if fhey_ére for other use.

Those who manufacture or handle 'poiéonous articles
require of registra;ion and licensing, Packapes of

polsonous articles must bear an illustration of a

skull»and~cr0387bones, in  addition  the  wording

"Polsonous Article".

Those 1in violation of the provisions are subject to

suspension or revocation of the licence,

{4} SyStém under Fértilizer‘Act B.E. 2518

Purpose

Enforcement

.
H

The Thai_Govérnment is promoting agriculture, and con-

trols the production, sale and import of fertilizers

‘since the use of low quality fertilizers will have a

negative effect on'farming. Fertilizers veferred to
here " include those that are absorbed by plants or
those that change chemical properties of soil for the
acceleration of growth of planté, regardless of
whether they are orgaﬁic, inorganic, natural or

artificial. :

The Ministry of Agricnlture.ahd Cooperatives notifies
the'qualiﬁy'of standard fertilizers, names of ferti-
1izers; cautions on use, wrapping methods, weights,
etc, in the government gazette, Those who wish to
produce, sell or import fertilizers other than stand-
ard fertilizers must obtain registration licence aund
the certificate and required labelling if they are
chemical fertilizers. Tn case of organic fertilizers,
the licence 1is not required but releﬁant documents

must be submitted to the competent ministry.

3 -13



Penalty : Those in violation of the provisions are subject to
sugpension or revocation of the licenée, or revdcation

of the certificate.

(5) System under Consumer Protection Act B.E. 2522

Purpose i Protection of the_'public interest by cnntrolling'
trading companies  and adVertiSement firms regarding'
labelling and matters related to the quality and price

of the commodity concerned.

Essence : To control_advertisement and labelling of trading and
advertisement companies. This Act is applied pértiCU—
larly when there +is suspicion that consuiters are

" exposed to some risk.

Enforcement : a. The Advertisement. Board enforces re-writing or
correction. of misleading advertisements or prohib~
its Such advértisementS.-

b. The Labelling Board controls the use of prbdﬁcté
that wmay be physically or ﬁenﬁally harmful . for
U.SE.].'S. ) )

e, Tf it is found that a certain product is a potent-
ial hazard, its.sale will be ﬁrdﬁibited and the
prohibition will be notified in the government
gazette, '

d. Labelling on any specified .product- must be the
same as that notified in the government pazette,

e, Advertisements ﬁust meet_requirements of winiste-

rial regulations,

Penalty : Those in violation of the provisions are subject to

fines and imprisbnment;

Foregoing descriptibns are summavized in Tables 3.2.3-1 and 3.2.3-2.
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3.3 Cﬁrreht Status and Probiemé-bf Standafds“
3.3.1 Current Status of Industrial Standards
(1) Establishment of Industrial Standards

Industrial standards which éonspitute the basis of the industrial
standard certificatien*énd.ihSpec;ibn system are established, amended
.'Orwrev0caféd by:£he authority afforded to the Industrial Standards
.Council, while the.actual work is dome by the-Technicél Committees

and the Standardization Division of the TIST.

Estéblishﬁent.of TIS standards is of induétfial developuient and in
the‘brder.df expedtéd:confribution of.standérdization.to the improve-
ment 1in .prddﬁct quality- to strengthen. export. compefitiveneés.. As
-statéﬂ zin article 17 of the Industrial Product Standavds Act,
standards which should be designated compulsory standards to protect
the  interest of consumers or to 'develop industry and economy of

Thailand are covered by the compulsory certification system.

The éstéblishment‘and revision of industrial standards are carried

out in line with the following.

{a} To sétisfy needs of organizations related to inmdustry, economy
-and téchnologies in Thailand and other matters concerning living
conditions of the Thai people

(B) To meet immediate needs of the economy of Thailand

{c) To obtain national consensus as much as possible

(d) To protect the interesﬁs of both manufacturers and consumers

(e) To ensure the optimum national economy

(f) To promote. the progress of morve effective economic activities.
“However, some.room must be left for improvement of methods to
carry out more efficient and effecfive-economic activities

- {g) To make periodic reviews and amendments of standards according

to technological progress and changes in the national economy in
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(2)

order to update them

Egtablished Standavds

(a) S5-Year Economic and Social Developﬁent Plans -and Established

(b)

Standards

Establishment of industrial standards in Thailland was initiated’
in 1970, and has continued up to the present, The number of

standards as of 1986 is 653.

During the initial stage from 1970 to 1971, only 13 standards
were established. ' However, 187 stén&af&s weére éstébliéhed
during the $u55éﬁueﬁt 5 years (1972 - lé?é)fwifh ﬁhé initiation
of the 3rd S-Year Plan, and 200 _standards'_weré estéblished '
duriﬁg the &4th Plan (1977 - 1981}, folloﬁed by 253 standards

‘during ‘the Sth Plan (1982 - 1986), showing the téndency to

vather rapid grovth.

The increase in the number of standards established in Thailand

'is closely related to the 5-Yeéar Plans, which indicates that

industrial standardization has a vital position in the said

plans.

It is also expected that more than .50 standardé.focussing mainly
on automobile parts, houSehold_electfical'appliances, etc. will
be established in 1987 when the 6th Plan starts. .

Establishment Standards by Industrial Fields

The number of Thal Industrial Standards.classified by fields is

 as 1is£gd in Table 3.3.1-1, It 1is .-found from the Table that

standards felated to the machine, chemieal and_food.induétries
account for 13.5%, 11.6%, and 11.6% ;espectivély. This - is due
to the .facts that safety 'is one of objecti#es for the establish-
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- ment of Industrial standards that food processing industries
those - of agricultural products in particular, are the major

industries in Thailand.'

The ratio of _induStfial standards related to electronics and
communications is as low as 0.8%, but it is expected that stand-
ards 1in this field will be increased in accordance with the

development of Thai industries.
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Table 3.3.1-1 Established Industrial Standards by Fields

Field

172176

'77-'81

'81-'86

'70-'71 Tatal (%)
Chemical 1 15 22 38 76.(11,6)
Mechanical engineering - 14 42 32 _88.f13.5;~
Agricultural products - 3 %5_ RN ¥/ 32 '(4;9)
Piaétic & plastic | . .8 6 | 6 ' 20 (341)'
prodgcts .
Electrical engineéring 5. 15 18 14 52 (8.0)
Consumer products 3 21 17 25 67 (10.3)
Pulp & paper - 3 10 6 19 (2.9)
Metallurgical - 18 . S22 19 58 '(8,9)
comstrucsion materials | 18 o S
Architectural | 1 20 4 - _13 38 (5.8)
Textiles 1 13 2 9. 25 (3.8)
Nén-metallic products. = 3 9. 23 | 35 ”(5;4;ﬁ
Food 2 34 20 20 76 (11.6)
oo teseions o B e B )
"Others - 1 4 7. 122 (1.8)
Total 13 187 - | 200 253 653 (100)
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‘As: described earlier, 653 TIS standards had been established by
._1986,'of which about B80% (approx. 540 standards) were product
standards. In principle, all of them are supposed to become
éubjects of the certification (standard) mark system. However,
28 standards listed on Table 3.3.1-2 are actually subjected to
the compulsory certification system as products for which
inspection 1s made obligatory under Article 17 of the Industrial

Product Standards Act.

In addition, 19 standards listed on Table 3.3.1-3 are scheduled

to be covered by the compulsory certification system in 1987.
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Table 3.3.1-2  Products Designated as Subjects of Compulsory Standards
(28 Standards)

Chemical,
TIS 30-1984 Nitrous oxide for medical purposes _ Oct. 27 '85
TIS  78-1985 Laundry detergent powder R E Nov; 1 '85
TIS 539-1984  Carbon dioxide for medical uses ° =~ Ock. 27 '8S
TLS 540-1984 Oxygen for medical uses : - S Qct. 27 '85

Mechanical Engineering

TIS 27-1985 Liquified petroleum gas eylinders Nov. .1 '85
TIS 196-1976 Automotive saféty glass: ' Jun. 14 179
' laminated safety glass _
TIS 197-1976 -  Autowotive safety glass: . Jun. 14 '79
temperedVSafety glass '

TIS 198-1976  Automotive saféty_glass: Jun. 14 '79
zone tempered

. TI1S 369h1981- Protective helméts for road users © Mar. 25 '87

TIS 370-1982 Liquified petroleum gas cylinders o May =~ 2 '83
= for internal combustion engines -

Agricultural
TIS 52-1973 Tapioca products  Jun. 26 '74

T1S 330~-1982 ‘Hard tapioca pellets Jun, 2 '84

Electrical Engineering

TIS  4-1979 Incandescent lémps . ~ May 1 '87

TIS 11-1975 PVC-insulated cables and flexible cords Aﬁg. 14 '76
TIS 23-1978 .Ballast for fluorescent lamps Apr. 1 '79
TIS 183-1985 Starters_fof fluorescent lamps _ Sep. 29 '86
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TIS
TIS

TIS

T1S
TIS
TIS

TIS
TIS

TIS

TIS
TIS

TIS

2931983

366-1985

. 17-1980

53-1985
309-1982
531-1984

20-1984
24-1984

211-1984

496-1983
520-1984

51-1973

PVC-ingulated aluminium cables

Electric irons

Consumer Products

Polyvinyl chloride pipes for drinking
water services

- Safety matches

Mosquit6 coils and sticks

Plastics containers for sterile
pharmaceutical products

Metallurgical

Steel bars for reinforced concrete:
round bars

Steel bars for reinforced concrete:
deformed bars

Steel bars for reinforced concrete:
re~rolled round bars

Noﬁ—Metallic Products

Lacquer thinner

Automotive nitrocellulose lacquer thinner

Food

Canned pineapple
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Jui,

Jun.

Dec.

May

Jun.

Mar.

Mar.

Mar.

Mar.

Oct.

Feb.

1

1

15
18

H

1

1

31
27

'83
'86

'84

'85
'83
‘86

'85
'85

"85

'85
85



Table 3.3.1-3 Standards Scheduled to bé Covered by
Compulsory Certification System

Chemical

115 322-1986 Dry chemical portable fire extihguishers

Mechanical Engineering

TES 340~1985 Exhaust system for automobiles.
T1S 341~1985 Exhaust system for motoreycles
TI1S Hydraulic set for trucks

Architecfural.
TIS 178~1976 Plywood

Electrical Engineering

TIS 10-1986 Low-veltage distribution link fuses

TIS 25-1973 Lampholders: bayonet types

Tis 92-1985 A.C. electric table type fans

TIS 127~1985 A.C. e]ectrlc pedestal type fans _

TIS 166-1976 Plugs and socket-outlets for general electrlcal use
TIS 191-1976 Capacitors for tubular fluorescent, high pressure

mercury and low pressure sodium vapor discharge
lamp c1rcu1t5

TIS 205-1985 A.C. electric celllng type fans

TIS 209-1977 Electric stove: open type heating elements

TIS 236—1977 Fluorescent lamps |

TIS 344-1980 " Lampholders and starter holders for fluorescent lamps
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TIS 90-1987

TIS  16-1981
TIS 348-1980
TIS 349-1980

Consumer Products

Metal cans for foods and drinks

Metallurgiéal

Tinplate
Low carbon steel wire rods

High carbon steel wire rods



The followlng are subjects whiéh [aré scheduled to. bé"ﬁewly
developed or to be shifted. to compulsory basis in the field of

~electric appliances and ‘automotives:
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o Electfical Appliandes

~ Subjects wlilch are scheduled to be shifted to compulsory basis,

TIS 245-1977° - Flashlights

TIS 385-1981 Room air conditioners

T1S 45591983 Household refrigerators

TIS 57241986 ‘ 5A.C.'eleétrical double oscillating type fans
TC 72 - . A.C. electric ventilation fans
TC: 266 " . "Electric food freezers

SIC 354 - Small-size centrifugal pumps
TC 360 - Luminaires

TC 402 JInduction motors

TC 418 ' Generators

TC 532 ' Electric rice cookers

TC 539 * Motor compressors
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o Automotives

. Subjects which are scheduled to be shifted to compulsory basis,

TIS 6~1981
TIS 7-1970
TIS 93~1974
TIS 971974
TIS 117-1974
TIS 118~1980
718 119-1974
TIS 146-1975
T1S 212-1977
TIS 231-1985

TIS 291-1985

TIS 367-1981

TIS-367~1981

TIS 370~1982

TIS 388-1981
TIS 520-1984
TIS 608-1986
TIS 609-1986

TIS 651-1986

Automotive lead-acid storage batteries
Eattery:containers

Leaf springs’

Brake linings for automobiles

High voltage cables for automobiles
Low voltage cables for automobiles
High voltage résistahée.éables_fbr automobiles
V-belts for poﬁer tréhsmisgions

Clutch facings for automebiles

Spark plugs

Separators for lead- ac1d batteries

Automobile tyres, Part 1-1981 Performance and
testlng

_Automobile tyres, Part 2-1981 Dimensions and load

capacity.

‘ Liquified petroleum gas cylinders for internal

combustion engines

Automobile radlators

Automotive nitrocellulose lacquer thinner
Automotive nitrbcellulose lacquer: top coat

Automotive nitrocellulose 1acquer primer surface

or surfacer

Tubes of automobile tyres

3 -28



Subjects which are scheduled to be déveloped.

Air filters

Alternators

Brake drums

Brake plpes

Bumpers

Clutch discs

Connécting rod bearings
Cboling fans

Crank shaft pullies
‘Distributors

Door weather Strips
Electrie horns

Engine mountings with brackets
Engine control cables
Engine gaskets

Fan pullies

Fuel filters (diesel)
Flywheels

Front and rear stabilizers
Front shock absorbers
Fuel and oil pipes

Fuel tanks

Fuel tank gauges

Gas filters

Gears

Hand brakes

Headrests

Hose radiators
Tgnition coils

Intake and exhaust valves
Jack assemblies

License plate lamps.
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0i1 filters

011 lever gauges

Plain Beéfith“

; Radiétor caps .

Rear shock absorbers
Regulators - _ -
‘Reservoirs (brake fluid)
Road wheels -
Room lamps

Safety seat belts
Seats*' '

Starter motors:
SuSpension'spriﬁgs
Magnetic switch assemhlies
Turn sighal'lamps
Valve_sprihgs

Wiper motors

Avmrests

Battery cables.

_Battéry holders
ﬁattery'trays
Body-ground cables
Bréckets &'Clamﬁé
Brackets & supporiers
Brake pedalé_

Brake systems: Brackets
Bumpers: Others
Carpets.& floor mats -
Carpets & rubber mats
Centre consoles

Chésgis wiriﬁg harnesses
Cleaning tanks
Clutches: Brackets & coﬁnecting'parts.
Clutches: Hose vacuums
Clutch pedals

Cowl side trims .
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Doors: Hinges

Door assemblies

Door réinforcement inners

“Door reinforcement outers

- Door trims

Electrical components: Brackets
Engine assemblies

"Engine Cdmpartment assemblies
Engine under covers

Fan shrouds

Fender -assemblies

‘Fender reinforcements

Finish trunks

Floor assemblies

Floor parts _

Front hqbdsb Bonnet frames
Frént hoods: Hinges

Front hoods: Hood assemblies
Front wheel brakes: Covers
Fuél.pipés & tubes

Handle door window regulators

- Headlining assemblies

Hood components: . Sound proofing
Hoses: - Vacuum

Instrument panel controls: Glove boxes
Luggage components: Sound proofing
-Main clutch cylinder assemblies
Mufflers

0il pipes

Other engine components: Other brackets
Parcel -shelves .

Pillar garments

Power brake boosters: Holders
Protection knobs

Protector fuel tanks

Radios
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Reat hoddé::fﬂinges. _

Rear hoods: Hood assemblies
_Rqofs:_:Frdﬁtgwiﬂﬁdws

" Roofs: Reaﬁ wihdoﬁ paneling
def.éssemblies~j
RobeSide-inﬁers & garments
Scuff_bia;es' - |
Sound prdofiﬁg _

:Spare wheel,coﬁérs

Spérk plug cables :

Splash guards | _
Steérihg: Horn control covers
S@bwiring'harnesses_.
Sunvisors

éuSpenSion: Front strut axles
Switch unit supports

Tail pipés

Tools-and-bags
.Transmiésion: Boot reds
‘Transmission: Cups
‘Transmission: Kiobs
Tfansﬁiséion: .Pads

. Transmission: 'Supporté
Trim rear wheel houses
Trim.robm‘partitions
Trimming chain covers :
-Undér'bédy; Firewalls (dash panels)
Under body: Others

Under body:. Rear panels
Washer noézles & -hoses

Water resexrve ‘tacks

Wheel caps
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(3) Preparation of Industrial Standards

‘(a). Policies for Preparation of Industrial Standards

~: With regard to the preparation of . industrial standards, while

international conformity is basically adhered to, the following

_v'pdliciGS'are.adopted_to take the actual conditions in Thailand

(b)

into full consideration.

If IS0, IEC or other international standards are available
for standards under planning, the TISI adopts them as they
are, or revises or modifies them 1if necessary if they are

deemed unsuitable for the actual conditions in Thailand.

If an apprbpriate ‘international standard -does not exist,
study pertinent standards in other nations - particularly in
nations having close economic/trade relations with Thailand.

If a proper standard is found, adopt it as it is, or revise

" as necessary.

If neither a. or b. given above is possible, collect infor-

~mation from several nations and prepare a proper industrial

standard based on such information.

An entirely original Thai standard could be prepared as an

exception.

Procedures for Establishment, Revision, etc. of Industrial

Standards -

Industrial standards are prepared by the following steps.
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Step 1 = Recelpt of the pféﬁosalw

Step

Ag
cr
in
re
as
us

to

2

the active participatﬁon ‘of industrial organiaations is
uweial for the preparation of standards, any organization-
tereqted in the: estab11qhment of a new standald or the
vision of an existing standard - Tor example, industrial
sociations, trade 'associations, consumers' olganizations,
ers' unlons, ete. - are allowed to submit their proposals

“the TISI.

Th
co
of
qu

- Preliminary scrufingﬁof'proﬁoséd"draff'étandards

e TISI examines whether the  proposed draft staﬁdard
nforms to tﬁe prinﬁiples.of establishment,; revision, etc. .

“industrial | standards in . ansﬁeriﬁg the foilowing
estions.

Is there an IS0, IEC or some other international standard

that can be used as the basis or. reference for the prepa-.

‘ration of the prOpOSédjétandard?

Is there:a,relevahEVThai or foreign standard that can be

used for the preparation, etc. of the standard concerned?

Will an entirely original Thai standard have to be pre-
pared? _ L . '

Is it necéésary "to -carry out a éufvey/study for the
preparation, etc. of the standard concerned?

If the pfoposal.is'accepted; is tﬁere a ﬁechnical commit-
tee to which the étandardizati0n work can be entrusted?
Or is it necessary to establish a neﬁ technical commit~
tee? '

If a new technical committee is to be ‘established, what

kind of structure will be desirable?
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Step

-3 Approvai-of a new project and appointment of

the technical committee

The TISI submits findings of the"préliminary examination

~and’ recommendations on the method ‘to carry out the stan-

dardization work to the Indﬁstrial Product Standards Coun-
cil. The Council decides on the approval, denial oxr post-
poﬁement'of examination of the proposal, 1f the proposal
is approved, a new .technical committee will be established,
and représéntatives from the industries concerned, users'
représentative(s)' and neutral qualified persons will be

appoihted.by the Minister of Industry. There are about 600

 technical committees at present.

Step

4 — Preparation of draft standard

Mcst of draft standards are prepared by the TISI.

Step

Step

5 - Drafting panel
A draft standard prepared by the TISI is subject to ex-

amination in order to determine if its technical contents

are sound and in conformity with the principles.

6 ~ Circulation of draft standard

A draft standard that has passed Step 5 will be circulated
extensively to those concerned in Thailand, s=sc that the
contents will be known and modifications may be done to

make it more acceptable.
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Step

Sfep

7 - Editorial work on .comments

Conmments submitted to thé~TISI afe'examihed'systemhtiéally,

and results of the examination  are=édited.and.filéd-in'ai
proper order so that they may be recorded in an appropriate

manner,

8 - Completion of draft standard. '

Dréft stanﬂéfds.together with‘comméﬁts-editedlih Step 7 are
Cdnsidergd by ;hé'TeChnical:Coﬁmitﬁee_Céhcernéd. When . it
is adopted by the Techﬁicaif.ﬁbmmittee, ‘the . secretariat
edits the final dréft,,and asks for the= appro#al,.of.'thE-

Inditstrial Product Standgrds Council,

Step

Step

9 -~ Approval of standard’

_Thé final draft:standard édited in Step'S is suﬁjecf.to a

thorough review to determine--if' it .is acceptable. to the
Draft Standards Scrutinizing Committee. (TC425/TC525), The
draft ~ that has_-passed-_this thorough review will be
preséﬁtéd to the Cdunqil and_subjéct:té'final,deliberation
for approval. If any revisions are_neceSSary, the draft
will be returned to the Techniéai Committee  for. re-

examination.

10 v-Rﬁblicatibn-and-pfomulgation,-

The final draft-Standard'is_thus-appdeed as a rmtibnél

‘standard, - After it is approved and signed by the Minister

of'Induétry, f,OOO copies will be distfibﬁted as an offi_.
cial gazette and. an additional 2,500 copies will be " pre-

pared for general sale and éomplimentary'use.
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The process of the establishment, revision, ete, of i_ndus—
- trial product standards described so far is shown in Fig.
3,3,1-1,

3~ 37



 QUVONTIS  fe—
BRI

huuwﬂwﬁm

Jo AIISTULR 5

GOHumHmamnm.m@kmvﬂmum Io ss2180xg T-1'g°¢ 'S4

ISIL

HWHH_ "muyuom

. : wwumvcmuw F0 sot1dov QQces JO mnﬁnmﬁaﬁpm 01
muumumw.unmﬁcnwbom.nﬂ aoaumuaHpma pue %uumzmﬁH I0 Te3stury £q uvorzeSinmoirg 5
TI2UNO) SPIBPUEYY IDNPOI4 TETIISNPUT 30 Tea0idde pue
roaumpmﬂﬂmsou uom 293IITWLOD . mnamauﬂunnum mﬁumwumum IFBIJ 01 1FBAP TEUTI BY3 3O UOTISSTHANG ‘g
: 0L £q 37eap TRUIF Y3 uO Apnig -y
$3U8TWOD O GOHumHa&ﬁou pue 1Jeip sul IO UOTIBINIAT)  °J
nuumum 38113 nmmﬁmnou 03 sizadxa 30 pasodwod) Taued Surayeag g
'33B3S 1571 £q uworjeiedsad Spiepuels ATBAg Y |
w muumﬂwnH $0 1938sTUT Aq (DI) @933TW0) HNUHGsumH Jo ucmauﬁﬁoaa¢, ‘g
TTSUNOY § $PITPUBI§ 30MpOlg [BYFIXISnpuy Aq sTesodoad jo AuTanids LxeurmrTead 7
. (pP®uI22UCD 103095 Y- :p wwummzwmk mmv Tesodoxd mmu 30 adroaosy - -1

TIOUNO) piBpUER3g
E300poig
TeTaisnpuy

PRYITUWOD

23e1g

Lagsnpuy

€ 10 L33STUIR

TISUN0) pigpueas
S10Npoig
TBTa3SNpUT

oL

7I2Un0) pIEpUEIS
~ s3onpoxd
TBRII3SNpUT

. {8urzTUTINIOg .
| spaepuelg g sl )

-8
9 —Hmﬁmm ¥

EE S REY: e
JUBWAIZA0Y

IS1T

,.n..mm:m TeIauan

S®TI03IdEY

[ seraenvay |

3 - 38



"3For:reference purposes, Table 3.3.1-4 shows the annual transi-

_tion of the hﬁmber of established, revised or abolished Japanese
Industiial Standards (JIS) for the 38 years since the enforce-
ment of ﬁhe, Industrial Standardization Law on June 1, 1949,

~Table 3.3.1-5 shows the number of JIS standards by industries.
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Table 3.3.1-4 . Annual Trends of Japanese. Industrial . Standards

Enforce- C Confirm-| Aboli- |No, of. No.: of -

Yeat {ment Revision {ation | tion Itens Dealt Efféc_tive_ : Remarks
: - T With | standards S

1949 | - 187 1 0 0 188 187 $
1950 [ 867 11 -0 2 880 1,052 _ g
1951 | 698 42 0 4 o T4h 1,746 . Reconstruction Period
1952 1 778 71 117 |15 . 981 2,509 after World War IT
1953 | 690 476" 365 51 1,582 3,148 '
1956 | 450 418 ©351 | 34 1,253 3,568
1955 | 416 547 567 32 1,562 3,948 %
19567 406 763 833 . 86 2,088 k,268 4
1957 | 352 624 656 59 1,691 - 4,561 |
1958 3715 | 634 890 | 111 2,010 4,825
1959 [ 337 680 | 1,140 | 88 . 2,245 5,074 - High Growth Period of
1960 321 1,015 -} ¢ 621 S 140 2,097 ' 5,255 Japanese Economy
1961 | 406 367 1,242 110 2,125 | 5,551 (First Half)
1962 | 350 350 | 1,114 70 1,884 5,831 :
1963 | 317 504 1,147 4 2,062 6;074
1964 | 277 285 2,336 100 2,998 6,251 ¥
1965 [ 721 382 1,009 50 1,662 6,422 +
1966 | 230 341 1,744 .18 . 2,333 6,634 _ :
1967 | 164 201, 1,946 117 2,428 | 6,681 High Growth Period of
1968 | - 226 691 1,670 84 2,671 6,823 Japanese Economy
1969 | 179 370 1,679 89 2,317 6,913 (Second Half)
1970 | 234 441 |° 2,353 151 3,179 6,996 '
197t | 209 429 1,756 77 2,471 7,128
1972 | 179 457 1,347 58 2,041 © 7,249 ¥
1973 { 154 - 306° | 2,515 26 3,001 7,377 | 4
1974 | 220 623 1,953 | 46 2,842 ‘7,551 -
1975 | 230 1,213 2,000 | ‘103 3,546 | 7,678
1976 | 143 1,159 792 | 122 2,216 | 7,699
1977 | 113 754 | 1,430 | 125 | 2,822 - | 7,687
1978 | 188 909 | 2,479 131 3,707 7,784
1979 | 134 616 1,983 232 2,965 | 7,646 o
1980 132 398 440 i07 1,077 1 7,671 ‘Later 10 years after
1981 | 137 404 53 55 649 7,753 the 0il Crisis
1982 | 146 399 767 57 1,379 7,852
1983 | 130 394 | 2,022 87 2,633 7,895
1984 | 160 370 1,387 124 2,041 7,931
1985 | 124 349 1,020 77 1,570 . | 7,978
1986 | 193 - ] 344 766 61 1,364 8,110 | +

Note: The'fig‘ures in the .E;iforc_e'ment c(_)..lumn"from 1949 to 1954 include 1,268
transfers from the JES (old Japanese standards in use prior to the
introduction of the JIS system) to the-JIS,

3 -~ 40



Table 3,3,1~5 Number of JIS Standards by Industries

Totai‘No, of
Standards as of
End of 1986

"~ A Clvil Engineéfing/Architeetura1 528 6.5
B: .Hechanical 1,190 14.7
C: ' Electrical 752 9.3
D: Automobile 353 4.4

E: Railway 223 2.1
F:  Ship 541 6.7
G 'Steel . 312 3.8

H: anférrdus Metal 351 4.3

K: Chiemical- 1,616 19,9
L: Textile 296 3.6
M: Mining - 235 2.9
P: Pulp/Paper 102 1.3
R: Ceramic 231 2.8
§: Articles for Daily Use 268 3.3
T: Medical Safety Equipment 238 2.9
W:  Aviation . ' 97 1.2
X: Information 102 1.3
Z: 'Hiscellanedns 675 8.3

Total 8,110
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{4) Outline of Industtial Standards

Industrial standards are establishéd under the Industrial “Product

Standards Act by the Industriélgstandards Couitcil and may be roughly

classified as follows in terms of their functions and contents,

(a)

(o)

(c)

Product standards ,...... Those. that spec1fy shapes, dimen-
L _ . _ sions, functions, ete. of produets
Methodology standards ... ‘Those that specify.methodb for test- -
ing,.analyéis,'inépectioﬁ and |

méasurihg. and'wbrkihg-Standade

Basic standards ......... Those that specify terms, qymbols,
' units, sequence of numbers, etc

Contents of these standards are related to the fo]low1ng items as

provlded fox under the Industrial Product Standards Act.

(a)

(b)

()

(d)

(e)

- (£)

Kind, type, Shape,_dimensions, manufacture, supply, grade, com—
ponents; performance, durability and safety of industrial
product ) _ _ '
Mandfécturi@g process, design, drawing,- usage, materials for
industriél'products'and safety of manufacturer

Packing method, wrapping methbd_ér.biﬁding'method;'méterials
theredf, kind, type, shape and dimensions of wrapping material
and container ' ' 7 . _ 7

Methods of__experiment,i analysis, evaluation and testing of
industrial products and measuring methods for containers and
diﬁensions | :
Technical terms, abbreviations, symbols, codes, colours, numbers
and units relating to induqtrlal products - '

Others, including definitions under Ministerial Regulationq

Industrial standards basically consist. of the following items, to

which items inherent and partlcular to each product concerned are

added as in the case of Japanese Industrial Standards.
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(a)
(b)

()
o (D)
- (e)

(£).

Scoﬁé
Definitions
Requireﬁénts.

ﬁarking method and labéliing

Sampling mefhod and conditions of conformity

Testing

Diffusion of Industrial Standards

The TISI established - the Standardization Promotion Division and is

striving for the diffusion and PR of Thai Industrial Standards.

Targets of measures taken by the TIST are as follows.

- Wider recognition of TIS standards amoﬁg the general public

- Encouragement of acquisition of arbitrary TIS mark

- Encouragement of procurement of products bearing the TIS mark by

the Covernment and public organizations

- Expansion of scope of compulsory standards (limited to those with

safety and economical reasons)

Specific diffusion activities currently employed for the attainment

of the targets‘include fhe-following.

(a)

(b)

Publication (monthly) of TISI _bulletins with information and

articles on trends of standards and certification, etc.

Education on standardization in schools

"Education on standardization is given in many schools though it

is not included in regular curricula. The TISI is preparing
standard education programmes consisting of lectures, slides,
exhibitibﬁs, etc. for primary schools, junior and senior high
échools and SPeciai professional schools. Some colleges and
universitiés provide'leétures on standardization and the TTST
staff often give lectures on. the réquest of such colleges and

universities. Lectures on ST units at colleges and universities
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(c)

are also curreutly requested.

Holding seminars and events

Semiﬁérs'are heid‘aé:caiiéd for, when a ‘new standatd 1§ estab-
Tished or on other dccasions, in order to enhance the recogni-
tion of the necessity of étandéfdiZation' émaﬁﬁ”'the  pub1ic}

Moreover, meetings on the éffécts of standafdi2étion'éré held.

 Seminars, etc. are often held under joint sponsorship with other

organizations, such ‘as the'Thai'Stahdafdizétion Association and

the Thai Quality Control Association.

Examples of seminars, ete. held inm recent years are shown in

Table 3.3.1-6.
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NGO

(e)

In additienm, the TISI: holds events twice a year._-There 1s a

"TISI Day" in “April, for which timely events are plnnned and

implemeuted

Difquion and PR by mass media__

The TISI is thus str1V1ng for the diffusion of standardization
through providing press releases, broadcasting articles, inter—

views, discussions,'spot advertjsements, etc. for radio broad»_
casting and’ "Standards in News Y, interviews, films, slides, spot
advertisements and others for TV stations Industrial - liaison
officers are assigned for such promotion of standardization to
manufacturers as explanation of standards,;merits of standard~_

izatlon, effects of certification marks and othersr

'Circﬁlation of-publications
The TISI prepares and circulates TISI bulletins and other pub-'

lications as given below for the diffusion of TIS standards

TIS cataiogue
Buyers' Guide
Annual Report
Status of TIST Activities

Industrial_Product Standards Act

Established standar&s are sorted in the order of establishment
With.their prices in,the.TiSI catalogue and with tbe remarks
that English:versions are.available for thnse.rranslated_into
English. A iist of standards re~sorted into alphabetical.order

is also attached to the catalogue,

The Buyers Cuide provides the list of certlfled products for
the contrlbution to the sales prOmotion of products bearing the

TIS mark and is issued once a year. It is particularly aimed ar

" promoting the procurement of products w1th the TIS mark by

government and ‘public bodies, as will be described in the

3 - 46



(£)"

(g)

(h)

‘ fulloWing section,

Eﬁéoﬂrﬁéement to procure TTS marked ﬁroducts'by Covernment and
public bodies

The procurement of TIS marked products by government and public

bodies is the most . effective means for the diffusion of indus-

.ttial standards, 'Japah'aﬁd many other nations are taking this

_apprqaéh, and Thailand also makes it obligatory in principle for
gbvefﬁméht-and public agencies to prbcuréléﬁly'products with the

TIS mark. "It is admitted, however, that they may purchase other

.products if prices of TIS marked ﬁfoducts are abnormally high

compared ‘with the listed prices in the budget of the purchasing

body. The Buyers' Guide mentioned earlier 1is distributed to

'eéch.gOGernmeﬁt'dr public body for use in line with this objec-

tive.

Expansion of Scope of Compulsory Standard Objects

As described earlier, 28 standards. are compulsory standards and
19 more standards are scheduled to be made compuisory in the
near future to contribute to the protectidn of public safety and
the sound'development of the national economy, The TISI intends

to prepaié-énd add more compulsory standards as called for in

B coming yeérs;

Survey on Consumers’' Awareness of the TIS Mark

Owing to_fhe diffusion and PR efforts, the kunowledge of indus-

trial standardization is diffused to a considerable extent among
Thai. consumers. The TISI carries out surveys on awareness of
and reliance by consumers on the TIS mark once every two years
in ofder to evaluate achieﬁemeﬁts of TISI operations, Results

of surveys conducted in 1984 and 1986 are as follows.
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Survey Area/Subjects: .

consumers in the metropolitan area

Survey Methods H questionnaires;:iqtérviéws'and.

statistical analyses -

Survey Frequency : once every two years (1984 and 1986)

Survey Reéults

2)

3}

1. Age - .
19847 20 to 40 877

1986: 31 to 50 0%
2. Education

1984: graduates of colléges/universities

1986: graduates of colleges/universities

3. Gccupatian _ _
1984 gbvernment and private company
employees

1986+ ditto

4, Salary scale

1) Background of those who answered questionnaires

70%
75%

56%

43%

Less than 3,000  3,000-9,000  Over 9,000

_ _ baht baht
1984+ 31% 64X

1986: 29% 58%
Ratio of those who know the TIS mark
1984: 79% . '

1986: 924

How the 118 mark was known

_ 1984 - 1986
Through products 559 - 73%
radio @ 25% 19%
tgieﬁision: 15% 6%

pamphlets : , 5% - 27

3 - 48

baht
4%
14z



(67

A similar survey will be conducted on consumers of some area

‘other  than the metropolitan area in 1988, A survey on recogni-
tion of benefits of the TIS wmark and standardization will be

also carried out in 1988 subjecting manufacturers.

"Industrial Standardizatlon Promotion Plans by TIST

The TISI has the Following plans for the promotion of industrial

(a)

)

“standardization.

“Current Plans

—~ Preparation of more standards

The TIST intends to prepare more standards by increasing its
staff and budget, promoting office automation for clerical
work;' strengthening the information collection system, ~ and
énﬁéncihg testing capability, etc. for standards development

in particular,

- Promotion for standards certification

The promotion of the:quality control system in factories is
ﬁlanned by encouraging'the applications for the ceftification
mark, making standards related to crucial safety into
compulsory standards and accepting the "In-Series Product
Certification” for factories implementing excellent quality

control systems.
Plans to be Implemented in the Future

The TISI intends the expansion and implementation of the current

: plans stated in (a) above, However, particular emphasis will be

placed on the enhancement of the testing capability to prepare

~more standards and the expansion of the certification system to

produtt certification (TIS mark system, product registration
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systenm. and product - certification based on foreign’ qtandards,
etc.), safety certification, certification ‘of proceesing process
and quality control,.accreditation ‘of testing laboratories and

hygiene certification,

With regard to the teeting capability, efforts will be made ‘to
sttengthen it. so. that SUfticient testing services for “private
lmanufacturers, consumers’ unions and exportets may ‘be ensured.

For. the promotion of QC; it;ls.pianned ‘to form a QC consultancy
group wirhin:the.TISI so that consulting services can be“provid*'
ed to factories. Enhancenent of public reiatione techniques to
strengthen the cffects of PR, expansion- of edocationei act-
ivities from the level of.factories'to the level'of'academic
societies and prov151on of . regular, trainlng courses_are included
in the future plans for the promotion of industrlal standardiza—_
tion. With regard to 1nternational standard:zation,'_actlve
participation 1in preparing international standards 'and ‘the
promotion of mutual approval of test data w1th other nations
through the introduction of an international testing laboratory

accreditation system are intended.

3.3.2 Problems Relating to Industrial Standards .

In order for the promotlon of industrlal product etenderdization_ to
effectively assist the 1mprovement of - product quallty, ‘the snbsenuent
industrial . standards providing the basis for such improvement must be
capable of coping with the diversification and sophistication of indus-
trial producte resulting from industrial progress in both the qualitative

and quantitative aspects,

' In view of the currenc:stetoSHOf'Thai industry, the following problems may

be pointed'ont:for the industrial standards.

(1) Industrial standards for industrial producrs relatingpto'basic daily

life are established in a fair_manner}’witﬁ'ﬁore standards on some
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- electrical appliances and automobile parts being in the preparation

'ifstage. In recent years, about 100 new standards have been establish-

(2)

(3)

- (4)

ed-'per ‘year. -However, the current speed of standard establishment

E'c‘.éirinéi_i:"p‘c"r}v:'l,(k'a the timely establishment of standards-in line with the

significant progress of Thai indﬁstry in recent years, including the

“influence of advancement of foreign companies into Thailand. This

standardization lag wight cause a dissociation from to actual con-

ditions of industries, creating confusion. The requirement for new
standards 1s expected to particularly increase in the electric/

electronic, machine and chemical industries,

‘The " current system appears inadequate for the development of appro-

‘priate standatds reflecting the level of Thai industry. It will be

necessary to encourage active participation of engineers from private
companies from the drafting stage or to change the main drafting body

from the TISI to some other public or private organization,

On establishing industrial standards, thorough studies on relevant

international standards and coordination of the domestic standards

‘with’ the international standards are. very effective to ensure the

ihternational-competitiveness of industrial products. However, it

- should be noted that the introduction of international standards may

‘cause” confusion -and economic losses in some cases depending on

special factors, such as the process of industrial development, level

“of industrial strength, customs, conditions of use, etc. of a given

country.

‘In this regard, it will be necessary to understand foreign standards

‘and grasp the comparative level of industrial ‘products of the country

vig~a~vis foreign pfoductsa Even if joint efforts with other public
or private testing laboratories are assumed, the TISI's own staff and

testing equipment/facilities are insufficient.

Standardization will contribute to the improvement of quality by

ensuring interchangeability, safety and durability, etc. and by
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(5)

(6)

specifying‘thejhiniﬁum pérfotmahcé requirvements, . It must bernotédg
however, that the tight. control of the’quality of diverse industrial
products and their parCS at. a uniform ‘level many impede the further

improvement of not. only product quality but. also jndustriallzation.

653 industrial standards have been established. 'so-'far,~ and  are.
classified as shown in Table 3. 3 1-1. However, direct and literal
quotations. of items from foreign or international standards are found

in some TIS standards, making their use dlfﬁicult.

The present industrial standards are of ‘a uniform nature and- lack

_sufficient consideration to such differeﬁt establ1shmenc3Objéctives'

as safety assurance and. product quality assurance, etc. (for example,

in terms of the testing methods).

3.3.3 Commodity Standards

(1)

Preparation of Commodity Standards

With regard the- commodity: standards. related to export inspéction,
collection of_informétion:and-éﬁalysis of the quality level of com-

modities and réquirements_placed.by'export customers are conducted by

draft preparation sub- committées piaced under the Commodity Standards

Committee prior to the preparation of draft standards( -These sub-
committees consist of producers or manufacturers, dimporters, scholars
and knowledgeable  persons whose_functions are to- select/stqdy com~
modities'tb be staﬁdar&ized for the promotion of exports, collect/
analyze information: on standard preparation and_pteﬁare'dréft.stand_.

ards. ‘Draft standards are submitted to the Commodity  Standards

. Committee for examination and subsequently.become effective after the

-apprbval by the Minister of Commerce. The commodity standard is ‘the

minimom requirement which -export - commodities must atisfy. If
gquality above this standard 1is required as part 'ofi the expoft
contract, the requirement will be appiiéd-td-the_éprrt inspection

and the commodity will be subjéct to.the'inspection judgment,
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(2) 'Désighafed Commodities

“Commodities_ currently subject to compulsory inspection include.
agriéultdfal.broducts that are exported. in quantity as Thai speci-

“alities and other commodities, totalling the 12 items shown below.

Table 3.3.3-1 TList of Designated Commodities

Bleached jute (fiber of yellow heﬁp)
Castor sceds

Fishmeal

'Kapbk.cotton (silky cotton)
Haize:(corn) '

.Mung beans
Salt

Silver

Sorghum

Tapioca products

Teak conversion

Thal silk

(3) Established Commodity Standards

Commodity standards have been established for 12 items which are also
subjeét to export testing/inspection. At present, collection and
analyéis'of information are in progress for the 7 items given helow

and early establishment of their standards is expected.

Products madé of gold
‘Beans

Sea foods

Vegetables.

Fruits

Raw rubbér

Taploca powder
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Commodity Standsfds are accompanied by the_eoﬁmodity perfptmeﬁceger
quality criteria, 1. e{'Class 1, 2, 3 etc.,'which'is'applied flexibly
in relation to the. requirements of export contracts dependiug on

usage and export destination of the commodlty in question.

Sampling.methods,.specifiC'tesfing/analysis methods and durabiiity_'
requirements, taking condition of transpert sech as . packingfﬁethods,'
ete, into account are specified in commodity standards. Contents of
the standards are aimed at immedlate and effective response to market
needs, together with the appllcation of requirements specified in

export contracts to- the export inspection_process.
For tapioca products for which industrial standafds are also provided

attention is paid to avoid double centrol by_adopting'fhe entire

contents of the industrial standards as commodity standards.

3 - 54



3,4 Current ‘Status and Probiems of Certification and Inspectibn Systems

C3.4.1 Certification Pursuant to Industrial Standards

(H Ceftification Procedure - Marking Programme

(a)

(b
()
()

(e)

(£):

An'applicant submits required documents to the T1SI., The TIST

officials examine the documents, then visit the factory of the

“’applicant, inspect processes, quality control, product test

equipment, etc., in accordance with the pertinent standard and

the specified proceduré and take samples for testing.

The samples are sent to a designated testing laboratory for

‘testing.

The quality control staff evaluate the capability and the appro-

. priateness of quality'éoﬁtrol in the factory concerned based on

the report prepared by the testing staff.

The TISI evaluates the reliability of test results submitted by

- the testing laboratory.

If the test results, the factory's capability and the quality
control system aré judged to conform with the standard, the
repbrt will be submitted to the Industrial Product Standards
Councii-and tﬁe certification (licence) will be granted to the

applicant after the approval,

Follow-up inspections are carried out 3 or 4 Limes in the first
year of the factory having obtained certification in order to
chéck on records of product quality and the quality control in
the factory. Products bearing the TIS mark are sometimes

éampled for testing. In the second and subsequent years, the

| frequency of factory imnspections is determined based on the

results of the inspections carried out in the first vear.
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'(g). Once a year or 8o, the TIST buys'p%oducts bearing the TIS mark

sold on the market for inspection purposes.

Apart from the scheme mentioned above, _TISI- dlso carries .out Product
Registration Programme which is used only when TTSIiprodﬁct étandards_have
not been published. FEither relevant international or foreign national

standards, or government specifications are used.

Flow charts of teSting and certification procedures aré'shown in Figs.
3.4.1~1 through: 3.4.1-4.
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Correction or submission
of additional evidence/
docusent

Rejected

Sample

testing

Application
screening Accepted

Licensi;;\\\'

Ouality
Controtl

Section

_ ScCtiii“,//j

Study on T1S
and manufacturing

process

Study on TIS and
factory Q. C
system

Joint.factory visit

Source:

Samples Product Inspection. on ménufacturing Report Assesment of
Submitting ¢ : ‘process, @ C, and tesﬁing o factory Q. C
to sampling | including related equipment | prepared
. testing and machinery fail Pass
. 4 * :
: Test Applicant Applicant :
—B .results notified on notified onp--------ooorooooaian
obtained inprovenent required
required Q. C, sysies :
? ;
‘Assessment of Faill Jeeemmmmmemrrerre i :
test results Pass'
Note : Disapproval of Approval of
~+% = |nternal assignment.can he compleled licensing licensing
within 30 work days
: b 4
=== = [ixternal assignment, to he carried Pactory notified, Issuance of
_ S : application Ficense
out by public testing lahoratories, may withdrawn _
_ take 7-694 days for completion
TSI 3.4.141 Certification Procedure

Fig.

(Product Certification under IPS Act -

voluntary & compulsory standards)
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T
Applfcatiﬂn

T o Correction or submission
' a of additiopal
evidence/document

_ e i .
APP] icatim\ . Rﬁ]eCtﬂd B T RS LLE RO e
scr&éning Accbpied
Bxistence of certificate | Bxamination on. . - .| Absence of certificate
of compliance from application, Telated TIS of compliance from
foretgn standards er and attached document (s) | foreign standards or
testing institution : o lesﬁing ipstitution
l_ I
Comparisan of Comparison of
Certification system: | standards: Q. cC,
Foreign vs TIS[ o Foreign vs TIS _
' :—-4~————ff Equivalent [Honéquivalent.
et ' : _ to TIS to TIS: .
Submission for | ' : e ;
consideration L ERETIEEC TN
by Standards Council : S Sl e ' — = :
I : : : Product sampling . - Study on _
—- for tests in sanufacturer's
consideration | Disapproval . accordance with TIS @.C. system
by Standards |[———— T : : T
Council Approval . —¥-
Samples submitted Assessment of
_ . {o testing . : 0.C,
. P —— : —
; : : fail | Pass
Test resulitls
"| shtained
7
Assessment of test
results
Rail | Pass
¥ i —y 4
Disapproval of Approval of
licepnsing licensing
4 - 4
: Applicant notified, : issuvance of T
Source: TIST - application withdraw license
. : — : ]

Fig. 3.4.1-2 Licensing ‘Proceduré for the Import of Product
under Compulsory Standard
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_Appiicatioh:

Correction or submission
of additional
evidence/document

X

Application

SCreeRing

Rejected

Aéceptcd

Examinalion of appjican{, manufacturing process, use
of local raw materials, production cost, specification

or standard applied, etc

Quality
record

agencies)

{(from goverament

Factory visit to assess
mapufacturing process
Q.C., vuse of raw
malerials, elc,

Samﬁles

. . submitted
Product to testing
sampling

chbri on manufacturing:pfOCess, 0.€., cost of
production, added value of product, test
results and guality record

Test results

Consideration by .. . _
Committec-on Product Registration

- ?mprpjement Registration Registration
required ) disapproved approved
B b ¥
applicant applicant
notified notified
¥
Betails published
in Buyer's Guide
Source: TISI

|
|

Fig. 3.4.1-3 Product Registration Procedure '
(Certification under Cabinet's resolution
Products for which TIS standards have not been

issued yet)
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Fig, 3.4.1-4 Procedure of Product Testing
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(2) Application Procedure

Applications for certification are submitted to the TISI in accord-

ance. with the relevant. procedure regardless of compulsory or non-

compulsory certification.

{3) Regulations Concerning Certification Pursuant to Industrial Standards

The following Ministerial Regulations have been issued in relatiom to

the Industrial Product Standards Act,

No. 1
NO:IZ
No.10
No. 4
No. 5
No. 6
No: 7
No. 9
No. 8
No.l1l

(1972}

(1972)

(1978)
(1972)

(1973)
(1973)

(1973)
(1977)
(1973)

(1981)

Application for voluntary standard

} Voluntary Standards Mark and marking

Inspector's L.D. card

Application for compulsory standard
(manufacturing)

Application for compulsory standard
(importing) '

}  Compulsory Standards Mark and marking

Re~issue of license

Application and license fees

Specific requirements and procedures for ‘the examination of factories,

periodical factory ingspections after the acquisition of licence, procedure

and method to sample products sold on the market, etc. are not specified.

3 - 61



(4)

(%)

Industrial Producp'Standards'Act and Export Conmodities Standavds Act

Since the objectives of the Industridl Product Standards Act and the
Export Conmoditieu_Standards Act are clearly dlfterent, independent

executions and operations should be possible for the two_Acts.

Except £or tapioca ptoducts, the scope of products. uﬂd&t the Indus-
trial  Product Standards Act . and that under thL prort Commodities
Standards Act do not currently overlap. lapioca product standards,
however, do not constitute any problem since’ neaily all prov1sions of
Lorresponding industrial _standards 'are__lncorporated in commodlty
standards. Shonln an overlap bétﬁeen'ninnustrinl- standards and
commodity standards .occur  in the future due to “the eﬁpansinn of
commodity stnndards,_the problem of duplicated ingpecpions pursuanf

to the two Acts nay occur.

Problems of the Certification System

The certification system, including the;insnettion.Sysfem, consists .
of product inspection, quality control inspection, regular factory
inspection after certification approval and'market Sampling:inépecu
tion'regardléSS of whether the piodnét ébncérngd-is subject to either

compulsory or non-compulsory (voluntary) certification,

In regard to the export inspeétinn'sjstém;_an”inépectibn syStem.Has
been established for each designated export inspectlon item pursuant
to the relevant “Act. Since the number of subJect items is small,
problems for dnbliéated inspection have not so far been encountered -~

under the present system.

When the Iincrease of the export inspection items is intended in the
Future, n0wever, the industrial standards and .commodity standards
should be harmonized by anorporaLlng the former to the latter in the
case of those items where 1ndustrial standards already exist. In

this way, attention should bhe paid to avoid the duplicated inspec~'

3 - 62



tion system,

‘3.4.2‘;Export-lnspectibn System

(-

2y

(3)

Inspection System

Export ingpections are carried out by .the Commodity Standards Divi-

sion of the Ministry of Commerce, testing laboratories acting as

‘branch offices of -the Division and designated testing laporatories

“.that meet specified requirements.

Inspection 1s carried out in 2 stages. The first stage of inspection

is conducted. prior to the loading on ship - namely, samples taken

following the method specified by the factory are measured and an-
alyzed. The second stage is conducted after the loading on ship for

the purpose of collation with test results of the first stage.

Application Procedure and Requirements

. Application for export dinspection. can only be made by approved ex-

porters who have duly registered as exporters at the Ministry of

Commerce,

Upon application, exporters are required to submit a copy of the
export contract: to confirm whether or not any requirement exceeding
the commodity standard which must be considered as a criterion for

export approval, is included in the contract.

Requirements for Exporters of Designated Commodities
The applicant for export testing/inspection must be registered at the

Ministry of commerce prior to the application for testing. Require-

ments of each applicant for registration are as follows.
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(4)

(a) .Member of exporters' ASsooiaﬁion;'

(b) Corporation with a capitdl of 200, 000 bahts ot more

(e) - No trouble 1in past as an exporrer . '

(d) ‘Corporation with an off_ice, 'neces’sary'”‘teét. equipment and- "'a'P:brm

priate staff

DNesignated Testing Laboratories

There are a total of 7'designated tﬁstiﬂg'iaboratories having met
requirements and registered at-the Ministry of Commerce, including 2

overseas testing Jaboratories. . The registration is done independent—

1y for each designated commodlty depending on the capablllty of the

testing laboratory and requirements of ~such commodit1es The effect—

ive period of registratlon 15 one year.
Requirements for a designated testing_labdratory are as follows.

(é)' Member of thezchémber of Commerce
{b) Covporation with a capital of 2 milliOH baht'or.more (one'ﬁiln
' lion baht or more in certain cﬁses)" . '

(c)  The location of the laboratory equipped with necessary testing
equipment and analy51s fa01lities ‘must. be w1thin a ZSOkm radius
or less from the port of export. '

(d) With 1 or more Grade-A tesfiﬁg/insﬁection.Staff (graduate of a

rscienCE,'engineering,'mediCal or.égriéulturél-department'of a
college/univérsity) :and 6 or moré GradefB “testing/inspection’
staff (graduate3_of senior3high.séhqols'with:special qualificé—

tions or experience of 5 or more years)
If the applicant for registration is a foreign testiﬁg_laboratéry, a

certificate showing the capital of the corporation in {its respective

country is required.

3 - 64



(5)

Problems. of Export Inspection System

The:export/iﬁspection'sYstem is aimed at.the'promotion of exports and

'héé_ been administréted flexibly with emphasis placed on product

quality and performance as required by contract, using commodity

‘standards as the minimum standards for testing and inspection,

Requirements of designated testing laboratories and qualifications of

tésting staff ‘are. also clearly specified and adequate testing staflf

are. secured 1n line. with the amount of work required. Therefore,
expoft testing/inspection of an urgent nature can be handled ade-

quately by:the present system without causing particular problems.
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3.5 Cutrrent Status_and-PrdBlems of Testing

3.5,1 <Current Status of Thai Industry Constitﬁting'Backgfound of

Testing

3.5.1,1 Current Status of Thai Industry Relating to Industrial Standard

Testing
A descriptioﬁ of the Thai industry has already been givenTinr?;2}=.Héte'
the relation of the Thal 1industry to industrial standard testing is
discussed, ' . B

(1) Classification by Type and Scale of Business

Further classification of the Ffactories shown in Table 2.2.?2-3 into

each field of industrial standards is given in Table 3.5.1-1.
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Table 3.5.1-~1

Number of ¥Factories Classified by Type and
Scale of Business (Manufacturing Tndustry)

(1984)
Scale 3Cottage' Small Medium Large
Field - (-9 (20-49) (50-99) (100-199) (200-)
Chemical _ 403 423 -85 37 29
Chemical products _ (393) (414) (80) (36) (25)
Petroleum and petroleum . (10) (9 (5) (€8] (4)
. products '
Machinery = 5881 1267 120 52 50
©Genéral machites (4206) (776) (58) (17) (9
Transportation machines (1644) C(463) (58) (31) (37)
Precision/scientific (31} (28) (4) (3) (4}
machines .. :
Agricultural products 64 173 36 22 36
~Tobaceo - (64) (173) - (36) (22} (36)
Plastics _ 1331 . 711 85 58 34
Rubber products - (401) (249) (50) (40} (25)
Plastic products (930) (462) (35) (18) (N
Electric 524 283 49 26 23
Electric machines {524) (283) (49) (26} (23)
Consumer Products ' 2464 1042 99 .35 40
Foodware (107) {(94) (6) () (9
Furniture ) (695) (399) (39) (9 9
Printing/publication (1604) {420} (24) (12) (12)
Ceramic produicts (58) (129} (300 (10) (10)
Pulp/paper - 279 118 23 16 16
Paper and paper products (279 (118) (23) (18) (16)
Metals 3874 1110 13 63 43
Basic iron/steel products (29 (93) (26} (18) {2
Nonferrous métallic (194) (102> (7} (5) (4)
producks :
Metallic Products (3651) (915) (80) (40} (30)
Textiles 552 1681 259 147 174
.Apparel (1o (988) (138 (67) (55)
Textiles {342) (693} {121) (800 (119)
Non-metal 94 676 86 42 30
Leather and leather (161} (97) (N (6) (N
_ products -
Glass products , (%) (22) (9) (%) {(6)
Non-metallic mineral (7179) (557) (70) (32) (7
products
Foods 5348 2444 209 134 133
Foodstuffs (5270) '(23:82) (200) (110) (114)
Beverages (78) (62) (9) (24) (19

Source: TISI
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The Table shows the fact that the gféat_majorityfdf factories relétn
ing to industrial standard testing are small to medium factories with

less than 50 workers,

(2) Classification by Area

The distribution of registergd'factories in 1986 in"the.metfdpolitén

and local areas is shown below, based on TIST data.

Table 3.5.1-2 'Regipnal Distribution of Régistéred Factories
Classified by Type of Industry

Baﬁgkok _ Proviﬁqes Totalt
a. Chemical . . | 439 373 | 812
b. Mechanical 3,617 5,750 | 9,367
engineering ' ' o
¢. Agricultural | 717 51,817 | 52,534
products -
d. Plastics - | 1,144 440 | 1,584
e. Electric 349 139 | ¢ 488
£. Consumer 2,863 1,200 | 4,063
products _
g. Pulp/paper 316 82 398
h. Metals 2,245 1,223 | 3,468
i. Civil 617 2,829 | 3,446
engineering _
j. Textiles | 1,888 577 | 2,465
k. Non-metal . 321 1,191 | 1,512
1. Foods : 495 1,816 | 2,311
m. Others o201 | 277 478
Total 15,212 67,714 | 82,926
(1986)
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Table 3.5.1-2 (a)

Chemical

1986
Field :
: Bangkok Provinces  Total
Alcchol, ethyl 0 2 2
Alqéhdiic {iquor 1 41 42
Alcoholic liquor blending 0 1 .
Chemical materials other than 20 50 70
cfertilizers
Cheémical products 92 112 204
Drugs _ 207 -84 291
Gas, non-natural’ 10 29 39
Petroleum products 9 16 25
Petroieum refining 1 2 3
:Soap, cosmetics 99 36 135
Total 439 373 812

Source: - TISI
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Table 3.5.1-2 (b)

Mechanical engineering

1986
Field : - .

: Bangkok -Provinces  Total
Agricultural machinery, components and 0. o 0
parts o
Aircraft or hovercraft : 2 0 _' 2
Automobile tires 50 144 . 194
Automobiles, trailers . 688 - - 807 1,495
Fngines, mill components and parts 390 2,325 2,715
Engine-drive vehicles, repairs 1,028 1,575 2,603
Locomgtives o 1 2 ' 3
Machines: calculating, accounting, 56 : : 10 86
card-punch, ete, _
Machinery for paper, chemical, food 174 88 262
textile, industries ' -
Other machinery . | ‘ 236 45 281
Motorcycles, tricycles or biecycles 152 280 432
Products as in 70's but which operate 232 126 358

on electricity using electric engine
generators and transformers, etc.

Pumps, air-conditioning units, water 483 138 621
sprayers, refrigerators; etc. ' :
Scientific or medical apparatus and 22 - 13 35
equipment ' ‘ '
Ships 79 195 274
Sleds ' 24 L2 26
Total 3,617 5,750 9,367
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“Table 3.5.1-2 (c)

Agricultural products

: 1986
Field : -
: Rangkok Provinces  Total
Agricultﬁral prodUCts' 23 | 319 3472
" Animal food and feed 27 278 305
Fertilizers or pesticides 8 45 53
Flour ‘and flour products 291 789 1,080
Grains and tubers | 236 50,101 50,337
Sugar _ g 143 152
.Tea, coffee, cbcoa, chocolate or 117 55 172
sweetls
' Tobacco | . ' 6. 14 20
Tobacco curing 0 13 73
Total 717 51,817 52,534
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Table 3,5.1-2 (d)

Plastics
1986
Field ) A
Bangkok Provinces  Total
Plastics products . 965 - . 7213-'_ 1;178
Rubber ' 173 212 385
Synthetic resins, etc., | 6 15 21
Total _ 1,144 - - 440 1,584
Table 3.5.1-2 {e)
:Electric
. o 1986
Field . _
RBangkok Provinces  Total
Electrical appliances ' 196 31 277
Electrical household appliances 24 7 31
Electrical appliance repair 1 5 6
Electricity generation 1 14 ~ 15
Radios, televisions, tape recorders, : 127 32 159
records, ete, '
Total 349 139 488
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Table 3.5.1-2 - (f)

Consumer products

5 1986
Field . -
: ' Bangkok Provinces Total
Athletic and sporting goods ' 10 & 14
China_" I 15 236 : 251
Fufniture aﬁd accessories 594 617 1,211
Jewellery - : - 141 8 149
Musical instruments | 11 1 12
~ Optical instruments 13 2 15
:_Printing, engraving 1,320 108 1,428
Leather shoés and boots : ' 05 éS 130
Shoes and parts made of wood 202 19 - 221
or plastic :
Wétch, clock and jewelléry, ete. 2 0 ?
repair . _ '
“Toys and games, ete. 138 20 158
_3W§ééhés,.éioéks,'etc. and parts 14 2 16
Purified water = - 5 9 14
Wood or cork products 188 125 313
wbddware or bamboo ware 165 24 129
Total 2,863 1,200 4,063
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Table 3.5.142 (g)

* Pulp and paper

1986

Field e :
- Bangkok Provinces Total
Paper containers or fibre board 2380 19 257
Pilp and hard board | on 32 103,
Pulp and paper : _ 7 L3 o .38
Tatal 316 82 3498
Table 3.5.1-2 (h)
Metal
| 1986
Field — ;
: ‘Bangkok Provinces  Total
‘Metal building components : 815 710 1,525
' Metal or mostly metal furniture 178 ' 70 248
Basic iron and steel industries 61 131 192
Iron and steel machinery ' 46 35 © 81
Metal products -' 1,145 277 1,422
Total 2,245 1,223 3,468
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‘Table 3,5,1-2 (1)

Civil engineering

1986 .

Field :
e Bangkok Provinces  Total
Bricks, tiles and pipes, . 5 485 490

architectural terracotta, structural
materials of chimney stop

Buildihg“matetials, stone, sand and 0 598 598

- clay : . '
Cement | . ‘ 5 107 112
Wood work - - - 607 1,639 24,246
Total 617 2,829 1,446

Table 3,5.1-2 (3j)

Textiles
7
_ 1986
Field
Bangkok Provinces Total
Clotheé and accessories, excluding 1,148 90 1,238
shoes :
Wqﬁen_carpets 6 5 11
Knitted products 269 54 323
Ropes, nets, meshes - 21 30 51
Textile'products 85 48 133
. Textiles, threads and fibres 359 350 709
Total 1,888 577 2,465
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Table 3.5.1-2. (k)

Non-metal products

o 1986

Field = e

' - Bangkok Provinces  Total
Accessories, carpets, furs or leather o2 3
Furs | - 2. &6
Glass aﬁd glass products | _ 24 20 44
Leather - 4. 141 | _ 1.45
Non-ferrous metal based industries 46 35 81
Non~metal pfoducts : 160 ' 894 - 1,054
Non-woven products | 26 37 : 63
Paint, lacquer, shellac, etc. _ 57 - 59 ' 116
Shoe and leather repair o - a0 0

Total 321 1,191 1,512
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Table 3.5.1-2 (1)

Foods
v 1986
Field —

Bangkok Provinces Total

Bgét— S o ' 2 RN 2
Dalrvy products - ' 43 170 213
Food seasonings and additives 106 251 357.
Fruits and Vegetables 61 130 191
_Ice‘“'_ - ' _ _ 81 679 760
Meat aﬁ,a i_nea_t products , 87 185 272
Non—élpbholic bevérégés o 55 110 165
Seafood | 22 150 172
_ Vegetéﬁié oils, animal oils and faté | 38 | 141 179
Total 495 1,816 2,311
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Of the local factories of agriculture products listed.above, 50,101
factorles are grain factories producing mainly tapioca products..
Most of the civil engineering factories are producing raw materiais"
0f the local machine factories, 2, 325 factoriles are producing milling_
materials. Taking the above into account and looking atr Table
2.2,2~ SI(Geogrephical:DiStribution on.Registered Fsctories'of”DifFerm
ent Size Categories) again, ‘it may be concluded that small to medium
factories of major manufacturing industries are concentrated in the
metropolitan area though some differences are found between 1ndiviﬂ :

dial fndustrial fields.

"It is important to foster smail to medium factories concentrated in

the metropolitan area in order to promote industrial standardization

and to improve the quality of 1ndustrial products to the internatlonu'

al level.' In this regard manufacturers themselves should carry out
testing under industrial standards ‘and promote qualitv assurance and
quality control, However, most of their equipment investments is for
‘manufacturing equipment, and no investment for 1nspect10n/testing
equipment is wade. Given this present situation, it is difficult to
expect each_factory to - have its'own inepection/testiug equipment/

facilities and to carry out imspection/testing on its own accord.

On the otner hand, the number of registered factories is increasing
every year, as shown in Table 2,2.2-1, and new industrial standards
are also established every-year, as shown in Table 3,3.1-1. Taking
this situation into account and considering the increasing necessity
for testing/inspection,_it-mep be said that not only the implementa-
‘tion of_testing/inspection under the certification/testing system but
also the enhancement of public testing-laboratories to positively
satigfy manufacturers' testing needs are urgent issues to be attended

to.
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