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Recent International ?rends in Engineering Industries and Issues for 

Consideration in Tnailana 

1 The Engineering Industries (EI) are de:~ineC. tc cove!" ISIC categories 

381-384 (production) and SITC grouF 7 (trade); the main subsets of 

EI include fabricated metal produc~s, electrical and non-electrical 

machinery, c:..nd transport equipment. 

2. ?or the 42 cou."ltries of the ¥crld for wbi ch EI exncrts are of some 

significance, aggregate exports in 1982 tota.lled apprcxi:::nately ~ 490 bn 

Yil..h an average annual grovth rate 1970-82 of just over 15%. EI tr<>.de 

accounts for some 23f. of ,.orld '-rade, though for the CSCJ countries its 

share cf t~eir expo!"'-s is much higher at arcu."lG 39f:. 

35 of :.:;e global fig:u-e c.nC. the mc.~o::- share cf the~ co::es fro:: c. mere 

har..C.:\:2 cf countries, :PG.rt.icularly J...Ygentina, :C:-c..z.il a!1C. !"·~exico in 

Latin A:nerica, and InC.ia, Republic of Korea, !iong Kong ar:d Singapore 

in Asia. For most of these countries, non-electrical machinery is the 

Frincipal category. 

4. Production figures (less up to date than trade) put world EI output 

in 1980 at around $ 780 bn cf 'W'hich DC account for roughly 6%. Despite 

rapid gro....-tn throug.~ the 1970s in larger DC (e.g. co~pcund rates of 35% p.a. in 

the Republic of Korea, 13% p.a. in Brazi:.) , the output remains quite small 

compared to significant OECD manufacturers - Brazil, India and Rep· • .lolic of 

Korea together, for example, only produce some 25% more than s~eden. For 

countries in Asia, som~ impression cf the ;.;eight of EI in exports and production 

c .,,.., be gained from 1981 :'igures (see 'I'able 1). 

By comparison, the eqd valent ;reduction share ir. USA ir. 1981 ~as 33% and 

the range for all 1 core 1 OECD i::our.tries 30-40%. 'Iaking EI as a 'W'hole 

(i.e. including fabricated metal products), the US at end 1970s had some 

38% of manufacturing value added in EI - this is the 1991 target share 

for the Republic of Korea,. 
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Table 1. Machinery and Transport Equipment in Prod~ctio~ and 

Exports cf Selected Asian Countries, 1981 

Production (% of ~..anufacturing Value Added) % of Total Exports 

Thailand 15 5 

Philippines 10 3 

Republic of Korea 18 22 

Singapore 55 ,..,,., 
i::.:: 

Malaysia lE ' ,.., _,;; 

Indonesia ..., 
l I 



5. ':be heterogeneity of EI renders generalities about its production 

struct'..lre hazardous. As an illustration, ~able 2 offers a dis~ggregation 

(late 1970s) for S;;eden according to the four main ISTC headings. 

'.:'a.":,)le 2. Some key data on the s· .. edish me:.al-;;orking and engineering 
industry 19T7 (ISIC 38), 3c5 and 3841 (shipyard.) o.re excluC.ed 

Industry 

Metal Nor,-electrical Electrical Transport Total 
products machinery machinery equipment tr 

/C 

ISIC 3Q1 V.I. ISIC 382 ISIC 383 ISIC 384 

Esta-::lishment 44 ~, 11 11 100 .)..L 

Emp::..oyment 21 32 21 22 100 

Capital stock 26 40 13 2i 100 

Sales value 20 32 , 0 
-1-_.. 29 100 

Inves tme::.--c. 
l97~-l98:J 23 32 20 25 100 

?hese figures suggest that non-electrical machinery carries the most 

;;eight according to major economic criteria though, not surprisingly, 

relatively more production establishments are in the metal products area. 

6. Later in this note, it is argued that EI is a fo~al area for the 

introduction of new technologies. Using again the Swedish example, Table 3 

indicates the end 1970s distribution of the stock of numerically controlled 

m~chine tools (NCMT), robots and computer aided design/computer aided 

manui'acturing systems (CAD/ CAM). 

Table 3. Percentage distribution of NC-machines, robots and CAD/Ctl·l-systems 
in Sweden 1979 

N::.r:s %* 
Robots %* 
l""l"'T"- ,1,...,,.,., 
\...,f"\...,_... I '-.....1"'~'~ 

syst ~r.-. %** 

Metal 
products 
is:c 381 

10 

Industry 

Non-electrical 
machinery 
ISIC 382 

44 
- c .L.) 

15 

Electrical 
machinery 
ISIC 383 

20 

9 

50 

' 

Transport 
equipment 
ISIC 384 

13 
23 

25 

Total 
tr 
;; 

100 
100 

100 

* ':";,'O' clas:::ificatior, of NCl·~s and robots, lS done by worJ.;:;:,lace and not t;; enter-
rnse. -='hi<: is c;if im:r;!ortance as one firp ria;: produr;e gc::od::; n several :;:s:;:c, gro-...i?:-. 

**- ' ' ~""(Y.lf;!'~ es~1mate. 
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Differences in the pattern of use are striking - robots in metal-working, 

Cf..IJ/CPJ.·1 in electrical machine;:; and NCMI in the non-electrica: machinery 

field. It appears that large; companies are the ones making heaviest use 

of the nev technologies. Size of firm is nevertheless not the only 

determinant of speed of diffusion - type of product is also significant. 

For this purpose a simple fourfcld classification can ?e usea i.e. 

consumer goods (e.g. bicycles, automobiles, radios), investment goods 

(e.g. trucks, diverse kir:ds of machinery), component::; (e.g. ba.llbearings, 

electric motors, pumps) and goods consumed in the prcduction process 

itself (e.g. cutting tools). On this basis, an assessment of auto:notion 

tende::lcies in s ..... eden as of the earl:. 198Gs yielded the folloving results: 

I 11 I Ill I 

Table 4. The tendency to autom.ate by product type, ·oy NCM?s and by robots 

Equip!!len"t. 

Ro·oot.s 

Cons'Xr.er 
goods 

ve::-y lo•• 

medium 

Type of proC.uct 

I::-:.vestment 
gooC.s 

very lo..-

Co:::i.ponent 
gooC.s 

• : "h tl .. g .• 

high 

Consu::rpt ion 
goods 

high 

very high 

T:le tendencies a.re sharp: component anC. consumption goods are highly. 

susceptible to quick introtuction of the ne..- technologies. "!'he 

consU!:lption go0ds are, in most cases, items characterized by large 

production v~lumes and relatively standardized; the former is e.lso 

true of ~omponents, though they tend to be less uniform. Since both 

catego::-ies refer t.c key ele:;.ents of production processes, the implication 

is that the ways of manufacturing these items are no10 altering dramatically. 

It may be expected that pr:iducers in DC .,..ill come under gro;;ing pressure 

to :ca.intain their se.le! of thPc;P '::l!"Oducts. By the same argument, the 

fact that these inncvations tend to reduce both ca;ital and labour 

ir:.tensities of production 'Weekens incer.tives "GO estaclish plants in DC 

the~sel ves. Hence no-.. or.ly will C.o:::ies tic producers su:f'fer, but the prospects 

fer 'ccm:pensating' foreign investment ~ill be small. There is, of course, 

~nother sid~ to the coin, viz. that these innovations could notentia.llv 

r;ring substantial benefits to locaJ. EI producers. 'To realize that potential 

'\Jould require radical changes in o:cge.ni~ at ion and terhni rl'!1 ~;ei~i::-:g ·.;r.icl. 

have yet, tc b~ ~'1dertaker.: ,as c".' no·.-, : t see:::s DC a::-e in dan~er: of s·.:.ffering 

. ' ai.:ve!""se 
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7. The crucial position of EI in industrialization strategies scarcely 

requires emphasis. Among the distinctive features of the sector are: 

A channel for the absorption of foreign technologies and the 

development of domestic capabilities 

A nucleus of practical, on the job training 

The pivot of subcontracting systems and thus of inter-inciustry 

linkages 

1'he combinat.ion of large, ml:ltifacetec enterprises with tiny 

workshops, all operating under the same broad u::ibrella but perhaps 

with only the former group coming wi t.hin the realm of gove•·nment 

policy actions 

The significance in demand for products and ser,:ices of projects, 

i.e. ad hoc activities which often impose heavy requirements both 

on local supply capabilities and foreign exchange outlays 

r;e~ve pcints for t!"le intrcd~ct.ic:: of new technologies e=.bracing 

sue~ areas as materials (e.g. tigh grade steels, reinforced plastics), 

information and cont!'"ol syste:::;.s (now al t.eri:1g extremely quickly unde::

the impact of advances in microelectronics), and design techniques 

(likevise undergoing dramatic transformation via microelectronics). 

8. Since at least the second hal~ of the 1960s the question of devising 

and implementing policies for the development of domestic engineering 

cap~~ilities in DC has been a permanent preoccupati~n of governments. No 

single approach has been used "11.th entirely satisfactory results, but the 

experience gained, especiall) in Asia and Latin America, permits identification 

of a few problen: areas: 

The diversity of EI, both ir. terms of the range of pro "iucts produced 

and processes empl~yed as well as the breadth and resi~ience of the 

e!lterprises involved, comp€J.s f. government to acquire a considerable 

kno·,,.ledge of the sector before -:_:·.olicy measures are launched. This 

circumstance apJ:-ears to be one reason why several governments in DC 

have been reluctant to do anything other than create some technical 

institutes for training and product testing. In other cases, however, 

Lllt t:.vt.it.uae of the publi.:: authoritie:.'. has been to recognize that a 

slow learning process is the only real option and therefore to 

establisS multiple rnechar-.is'm!O :'.'or a constant dialogu~ "ith fi:-tls a:-id 
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A conscious strategy for incorpcrating engineering kno,..ledge is the 

only ·.·ay through 1.;"hich lee al :ir::is ca..."'l. strengthen their capabilities. 

In practical terms th~s has mea.~t that some DC, pa"ticularly the medium 

to large Latin American nations, have tried to implement schemes for 

disaggregation of complex industrial projects, using them as a platfo:nn 

for the mobilization and improvement of local engineering groups. 

It has been found that such approaches require on the one hand sustained 

gover:-~e!"!t support, especially through government procm·ement procedures 

(i.e. obliging local purchase of specified ite:1s) ana evaluation of 

technology transfer arrangemen·cs, and on the 0ther a major effort 

at mapping the bcal industrial structure in cor,:siderable detail 

(so that potential domestic sources o~ supply for engineering products 

and s~rvices can be identified) 

Financial mechanisms seem to be a crucial aspect of government policy. 

It is by no means adequate for a protectio::ist tarrif system to be 

set u::;, and ther. to leave :i~s ts their c.,,-:: ... ays. Rat"!"ler, the pattern 

cf de::.and fo:- ir::;:v;rtar:.t s~g:r,e:r:s of er.ginee:-ing productior. suggests 

that credi~ po:..ic:: :.o he2.:; : ... :~:: overco!;!e -che lead.~ c.nd 2.a.gs i~ orders 

ca.n be a. great heJ~, "bile atte~nts to "in international contacts for 

supplyipg engineering products can usually not succeed unless the 

local enterprise can offer supplier credits - only a handful of 

companies are usually in a position to do this, so the provision of 

goverre:ient financial g'Jarantees can be a vital element in win.~ing 

international bids 

Since the en.~ancement of domestic skills can hardly be accomplished 

without foreign collaboration, varipus goverr..ments in DC have found 

it necessary to focus on vays of organizing thnt collaboration. One 

simple method which has had some success is the organization of joint 

vent.ures in the area of project engineering. The aim is first to bring 

domestic firms into'the construction phases of projects (which on the 

ayerage account for around one third of investment costs), and then 

gradually move towards local involve~ent i:: more acva:-ic.ed parts of e 

project, the eventual hope ·oeine; to attain some domestic capability in 

besic engineering and design. Sometimes local private firms have been 

the best vehicles to carrv out the joint venture, but there are al.so 
' . 

several examples where public sector org~nization of collaboration has 

been -t:he most si'..i.i. i..~:.,::.. ... ::::.:: ... ...,,..,,; 
' 

'T'his is P?.rticulerly true where DC, 

on the basis of' clearly esta·~::..is]-JeC ::ricritief fer indust::-ial ex:;;ansior., 

l 
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have decided to move into com~lex areas, e.g. petrochemical 

production. 

It bas been foun1 that, due to the role of international financial 

agencies in the provision of loans for big projects, the conditions 

set by them for procurement o~en influence the local engineering 

participation. Though a developing country on its ovn finds it hard 

to get around these constraints, groups of the developing countries 

sometimes can do so (joint action through ASE.AN is an obvious 

example in the case of Thailand) 

In certain areas of EI, particularly fabricated metal products, 

component manufacture in the transport field, and simpler forms 

of electrical goods, there c~n be appreciable differences in the 

quality standards applied to items made for replacement market 

sales as compared to original e~uirment manufacture. One implication 

is tha:. "'bile 2.oca:. o~'t~ut ::ay be aOeq_i.la"t..e tc ~eet ~e:;:lacerr.ent !'leeds 

at hc~e, a far tougher task aYaits firms trying to supply original 

equipment for international markets. At that po.i.nt the decisive 

quality control is carried out by international firms in their 

home bases, and local engineering enterprises experience considerable 

c.:ifficulty in making the jump fr~ one market to another 

The drame~ic change in the international economic environment over the 

past few years has posed ne~ problems for the development of EI. .Among 

the:ir. the most important seem to be: the emphasis on technological 

innovation designed to reduce inputs of unskilled labour in numerous 

production processes; the drive to fully internationali2e certain, 

markets of great i:ir.portance to engineering production, among vhicb' 

motor vehicles and telecommunications are examples; the strategic, 

changes of perspective by transnational firms as they seek tc adapt 
' 

products and prucesses still more to the market conditions in the ,OECD 

core countries; the sharp focus orj reducing foreign exchenge expe:nditur"!s 

and the noticeable tightening of foreign assistance grants:; and tbe 

increased competition to penetrate DC markets 
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9. These points are a mere sketch of some o:' the trends observable. They 

hint that behind the grO\.-th in production and trade vhich have taken place, 

particularly in countries of South East Asia, there persist major 

structural veaknesses vhich should form a focus for discussion in this 

seminar: 

T"ne concentration on particular subsectors, such as electronic 

components, vhich make heavy use of unskilled labour, have fe"I: 

domestic lir_\ages, and tend to be do~inated by foreign firms. All 

three characteristics suggest that the real contribution to 

developing domestic indust~ial strength is far below that vhich 

vould be gathered fro~ examining aggregate econozic data alone 

The very limited capabilities to handle large industrial projects; 

only a fev c0Ul1tries in the regio~ seeE tc have ~ad~ ncticeatle 

~regress in this area 

The focus on export-oriented, U!lskilled labour-intensive areas of 

engin~ering, coupled with the severe defic1encies in engineering 

design, suggests that countries of the region may be particulary 

V\:lnerable to the consequences, in the late 1980s, of the technological 

changes no;: occurring on a major scale. It appears that, within the 

OECD core countries, the conditions are now coming into place for a 

major reorganization of international production systems (hs opposed 

to the changes which have already taken ~lace in the OECD core itself). 

If this is so, then the past patt~rns of international linkages for the 

count~ies of the region may not be valid for too much longer. The 

principal consequence vould be that the region would have to look 

more tovards the domestic markets and option£, at the same time as 

launching major efforts to advance quickly ir. s~lected areas ..,,.here 

.engineering technology is changing rapidly 

If these cOI!lI!lent are roughl:r correct, then industrial structure vill 

undergo quite big shifts and with them the role of domes~ic engineering 

production, particularly machinery productio:::., will alter. To take 

one example, the prospects for textile machinery manilfac~urers vould 

be greatly affected if the changes in the production pro'cess nov just 

about ready in th·e 0:2C;) •:e:re -,.k penet:-ate c;.i.;ickl;: t:1e fa.s,ian ma!'ket 



, 

- 9 -

10. The central concerns for government policy thus appear to revolve 

around two me.jar considerations. First, the imrerative need to develop 

mechanisms of encouraging finns in very different technical, financial 

and camnercial spheres. In no other sector is this problem so acute 

as in engineering. Second, the increasing requirements of technical 

knowledge rege.rdir.g changes in engineering production on the interne.tional 

scale. Those changes constitute a severe challenge; since the countries 

of the region have, in their contempora..ry economic policies, tried to link 

closely with the international market, their attempt to retain that policy 

course compels them to keep up-to-date in at least some engineering 

areas. To accomplish that vill impose heavy strains not only on technical 

capabilities but also on the mechanisms of government/enterprise co-operation. 

It is hoped that this seminar may be able to identify possibilities of 

meeting those challenges. 
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Introduction 

One of the characteristics of engineering industry projects is their 

ability to develop and undergo transformations. The product assortment of a 

new plaP.t may change considerably over a period of a few years; new designs 

may open up new markets and fields of operation. 

The common denominator of these changes is the spontaneous and 

progressive up-grading of skills and technology associated with the production 

process. Development support and assistance should be geared accordingly. 

At the enterprise level 

The growth of the eng1ne~r1ng industry sector, even in the context of 

import substitution, depends in the long run to a considerable extent or. 

domestic ability to create new designs and develop new products, or adapt 

foreign designs to local n2eds and mear.s of production. The individual 

engineering enterprise where the learning process takes place is the focal 

point for upgrading skills and technology; institutionally, it can be regarded 

as an actual or potential source of numerous production activities. Only a 

limited numcer of such activities are actually in operation at any one time. 

Some activities such as using rudimentary techniques or manufacturing crude 

froducts may already have been left behind, while others such as pi~neering 

d~signs and roaking technical adaptations arr in the future. 

Teclinological and design institutes 

Technological and design institutes encourage the diffusion of advanced 

techniques and design, work on the adaptation of foreign technology to local 

conditions and study some of the economic problems of the engineering industry. 

The structure of engineering industry products design and research 

organizations must be adapted to the leve! of development of the engineering 

industry. In general, as mechanical engineering develops within a country, it 

may prove desirable to increase specialization and to split a single 

technological and desi~n institution into several specialized branches. 
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Links with universities 

Training of technical and design personnel goes hand-in-hand with this 

process and involves close links between the institutes and the universities 

in the country. As production within the sector grows, some members of the 

research staff must be transferred from i~stitutes to engineering enterprises 

in order to establish the closest and most direct possible link between 

technology and production. 

D~rect ties with industrial production establishments 

Desi~d and research institutes cannot function properly unless they 

maintain the closest possible operation ties with industrial production 

establishments. 

Generally speaking, the engineering industry in Thailand can be divided 

i.r1to indigenous firms and transnational companies. The indigenous firms are 

rarely large, sometimes of medium size, but frequently small or very small. 

If a largP. firm has begun its operations by purchasing know-how from abroad, 

it will usually have made some arrangements for continuing technological 

support. Such firms could be placed, from the point of view of the industrial 

research institute, in the same category as the transnational companies. 

Many indigenous manufacturing companies, including such in the 

engineering industry sector, especially the small and very small ones, are 

craft-based. These crafts employ age-old techniques and the companies may not 

feel that there is any need for modern technological support. Indeed, they 

may not believe that the established process can be improved upon. A 

discussion with the owner or manager, however, will often reveal that 

difficulties are being e~perienced regarding which he had not supposed that 

the technologist might be helpful. 

Sometimes the problems are relatively simple and the technologist is able 

to deal with them quickly and efficiently. Solutions may only entail, for 

example, testing raw materials or pdocuts; selecting or calibrating a 

scientific instrument; repairing a broken inst.rument; designing so~e simple 

equipment; or providing information. 
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Once a company, particularly a large one, realizes the valu~ of 

technological help, it might decide to establish a laboratory and to tmploy a 

number of technologists. It may b~ thought that once a company establist1es a 

laboratory of its own it will find no further use for the services of the 

industrial research institute, but experience shows that this ;s far from 

being the case. Technologists from individual companies are often gla~ to 

discuss problems with, a seek advice from, the institute. ln this way, they 

form a strong medium for technology transfer to the industry. Furt~ermore, as 

private companies seldom have t~.e wide range of equipment and experience that 

are at the disposal of the institute, they often require assistance in 

carrying out limited-term work of a specialized character. 

nie technological work related to producr development and quality 

up-grading generally required by industry falls into the following main 

categories: 

- Testing, analyzing and evaluating raw materials and intermediate products; 

- Testing and analyzing finished products for standardization, quality 
control and certification; 

- Carrying out instrument repair, maintenance and calibration; 

- Designing equipment (e.g. simple ovens, kilns, mixers and driers); 

Carrying out technical investigations designed to improve the quality of 
finished products and increase process efficiency; 

- Developing new processes for current or new products, at beth the 
laboratory and the pilot plant levels; 

- Carrying out techno-economic studies; 

- Undertaking engineering design and service work. 

Some characteristics of engineering design, testing and product quality 
up-grading in the 1hai engineering industry sector 

nie World Bank mission of 197g.!./ assessing the technical capabilities 

and competitiveness of a number of enterprises in 1hai engineering industry, 

paid particular attention to the areas of engineering design, testing and 

1/ "Development of the Engineering Ind1.1stries in niailctnd", World Bank, 
17 May 1980. 

I ~ I I I II ' 11 
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product quality. 1be mission noted that, as far as capabilities in 

engineering design and testing were concerned, thes~ activities were not 

dependent upon the type of company, whether it was Thai owned or a joint 

venture. It depended largely on the objectives and backgrounds of the 

managements. Typically those firms with managements with a formal engineering 

training app~ared to undertake more of design-related activities. In the 

joint venture companie.~ the basic designs of the products were generally as 

good as those produced by the foreign partner. They were not, however, 

necessasrily the latest developments. Some joint ventures undertook no 

product development whatsoever, relying on the foreign partner to supply all 

new designs. Others di~ a little to modify products to suit local market 

requirements. In many Thai firms the designs are direct copies of imported 

goods. Most firms involved in copying products were not concerned with the 

technical specification and requirements of the product; provided it looked 

the same, they were satisfied. 

At a few Thai firms where the management were engineers by training, 

considerable original design of products was undertaken. Again the basis for 

the product might be a copy but the technir.al considerations of performance 

were understood, and the new product co~ld be designed to meet a customer's 

specification. Good examples of this were seen in small tractors, sugar mills 

and transformers. In fact, overall these firms had a greatP.r capability for 

design than mo3t joint ve~tures. 

This last point is most significant as it is usually assumed that 

tran;fer of technology is best achieved by importing it through joint 

ventures. Very often this stifles original design by the indigenous engineers 

since the joint venture continually refers to the superior technical knowledge 

of the foreign partner and may in fact be constrained in the licensing 

agreement from development of new products. Several Thai-owned and -managed 

companies have on the expiry of their licensing agreements successfully "gone 

it alone" and h:-ve negotiated technical assistance agreements, covering 

design, research and development applications for their products with 

internationally-renowned manufacturers on mutually-advantageous terms and 

without any restrictive conditions on export marketing which may have been 
' ' 

previously imposed under joint ventures.' 
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11\e World Bank mission also noted an almost compl~te absence of R+D 

capabilities in the engineering plants visited (with the exception of one 

'Thai-owned and -managed enterprise). 

Another characteristic of the Tilai engineering industry is that, 

generally, the quality of the products manufactured by most Thai companies 

seems to be significantly lower than that of the joint ventures. The products 

are mainly for consumption by the local markets. Where exports are made, 

quality standards are higher. Many of the joint ventures visited by the above 

mentioned World Bank mission were either supp";ing the automotive trade or 

other export markets where high quelity standards were specified or jmposed by 

the end user. 

Tiie attainment of quality can be expensive, especially when the process 

plant, machinery and tooling is poorly maintained and possibly unsuitable. It 

can require considerable numbers of operators just inspecting and rectifying 

work poorly made in the first place. This was the situation at many companies 

visited by the World Bank mission; 100 per cent inspection was the norm, that 

is, every component was inspected after every operation. However, even at a 

company visited which was employing modern sampling techniques an underlying 

problem of lack of operator skill was evident. In that company up to 10 per 

cent of all work was scrappe4, mainly due to operator error. 

Standardization and quality certification 

The 1bai Industrial Standards Institute (TISI) has categorized standards 

into compulsory and voluntary standards. The adherence to the compulsory 

standards established serves to ensure the safety in use of these products by 

the public and the ~ffects they might have on the national economy.l/ Of 

equal importance are the voluntary standards~/ which allow manufacturers a 

free hand to conform with them or not. Many of the Thai manufacturers in the 

engineering industry field have quickly realized the imoortance of the TISI 

standard mark. Still much could be done to further spread the awareness of 

ll Tiie company standards relevant to the engineering indust~y cover steel 

bars for reinforcing concrete and LPG cylinders. 

~/ Around 70 such standards which are relevant to the engineering industry 
have been established. 
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the i~portance and benefits of the standard mark both among the public and the 

engineering industry itself. It has rightly been suggested that a campaign to 

increase public awareness of the TISI mark be carried out. This campaign 

should have two parts: (a) A general publicity campaign to inform the public 

what the TISI mark looks like and w~at it is for. :b) Assistance to TISI 

licensees to publicize the fact that their products carry the TISI mark. 

Licensed manufacturers could be supplied with tags and publicity material 

about standards, and also given help in creating their own publicity material 

specific to their particular products. 

Another area of great concern is the fact that once TISI certifies the 

madufacturer's product and permits the use of the standard mark, the 

manufacturer must take it as his responsibility that the quality of his 

product continuously meet the TISI requirements. 

Of great potential importance is the special programme which has been 
1/ 

suggested-=- to accelerate the fixing of standards relevant to the Tnai 

engineering industries, and particularly to the basic process industries such 

as forging, casting and plating. Under this programme a list should be drawn 

up of all the main specifications required for the basic process industries 

and for particular engineering products selected for targeting under the 

engineering development project. The roster of standards currently under 

consideration by the relevant technical coUDDittees of TISI would provide the 

first source for this list, and the directories of Americdn, European, 

Japanese and Australian standards c~uld be used to fill in the gapo. 

Concluding remarks 

Tiiere have been identified some special problems of the Tiiai engineering 

sector which act as general constraints on growth. One is t.he poor attention 

to quality control and standards. (Another is the weak condition of many of 

the basic support industries in the engineering sector, particularly foundries 

and forges.) 

1/ , Ref. "The Feasibility of a Project to Develop Engineering Industries in 
, 'J11ai la~d" ,, Re~earch and Data Resources Co. Ltd, Bangkok, June 1981., 

-, 
I 
l 
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Assistance to the engineering industry may therefore include a programme 

to improve quality standards. Such a programme, it has been suggested, may 

include: 

mzasures to accelerate the issuance of TISI standards relating to 
engineering industries; 

measures to publicize the TISI standard mark and its importance; 

measures to ensure that the requirements for the TI3I standard mark are 
continuousl1 enforced; 

to increase facilities for carrying out testing work. 

It has also been suggested that the private sector can help to create a 

better domestic and international impression of the quality of Tilai 

engineering goods by advertising the concept of "THAI ENGINEERING" on products 

which have both good quality and a good reputation in th~ local and overseas 

markets. 
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De::::.ar.d for Engineering Industry Products 

1. A crucial prol,lem for engineering industry (EI) producers in 

developing countries (DC) is to ~apture demand, i.e. put themselves on 

the map as reputable suppliers capable of delivering products of good 

quali~y at the right time, and at an acceptable charge. While m~ny 

small shops, particularly those engaged in metal-working and geared to 

repair and replacement markets, survive quite well through meeting fairly 

steady local demand, the demand for EI .,.ark related to larger projects 

and higher quality items is usually orier.ted towards imports (which in 

Thailand's case total roughly 50% of annu~l ea~nings from exports of 

all commodities). Consequently the spin-offs which might be expected 

from greater EI demand in terms of technological upgrading, expanded 

inter-industry linkages, greater er::ployr:.ent and foreign exchange savings 

are (though difficult to quantify) almost certainly much weaker than 

they should be. Put another way, the multiplier effects of an expansion 

in EI dema:id tend to go abroad rather th3.n to donestic suppliers. 

2. 'l'he questior. is therefore: what are th~ possibilities of breaking 

du~·n the external bias of demand? 'Chis r.ote is intended sir:iply to 

indicate what rray be some of the issues involved in finding an answer 

to that questio:i. The po:sition ta:.;:.en is that the present period provides 

a ,2onfluence of conditions which virtu3.lly compel tb.e adrrrinistration to 

for.:iulate and implemer.t a strategy for e:icom.·aging derr.3.nd for locally 

produced EI items. Unless this is do:ie chances are that local content 

(LC) will go backwards rather than maintain present level::;. The conditions 

in question are: 

o technological advances in OECD countries which are likely, by the 

end of the present decade, to revolutionize production processes in 

are2s where Thailand's manufacturing sector has been concentrated e.g. 

textiles, garments, transport equi pr.ent. Since it appears unlikely 

that their i ndu::;try would be able to insulate itself fro::J. the 

intro1uction of new equipment and m0 \tods, demand for dnm~stically 

o a renewed effort by enterprises in ~~CD countries to s?ll ~T products 

ma~y of th 0 m0re trartitional it~~~. ' t t.i' ' :-:; 11 r",!--~ (·~ 

' 
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the new products may encourage extra sales pressure for E~ items 

whose econooic life is r.ow shortened 

o the initiation of a major drive for big investment projects located 

on the eastern seaboard. These create a unique 'bunching' of 

invest:::ient expenditures ':fhich are quantitatively enormous, likely to 

be main':ained over a long period, co:1tain a substantial elen2nt of 

public sector outlays, and yield a fair proportion of EI products 

which are common to the diverse projects (i.e. even where sectors 

for the projects differ, construc~ion and other expenditures wil~ b2 

for si~ilar sets of products). In short, deman~ for EI from project 

sources is entering an exceptionally important phase in Thailand 

o the government is publicly conmitted to ~ progra.I:'.me of industrial 

restructuring for which it has received financial backing and in 

which an institutional apparatus has been created and is functioning 

3. Taken together, thes2 conditions add up to a context of both considerable 

opport 1_;_:1iti,,-•s and considerable risks. The government must decide whether 

it wants to take an active role or not in a reorganization process that 

has alreaiy begun and is bo:md to becor.ie much more pronou.11ced in the 

next few years. If the decision is in the affirmative, than the problems 

centre on the orientation of pi_lblic sector demand and of private 

!c'ector activity. Whatever the source of demand, two kinds of information 

are req_1~ired as a basis for future policy. The first is of a factual 

nature: what are the reasons for preferring foreign produced EI goods 

and services, and what could be done to influence those preferences? 

So far there seem to have been few, if any, detailed analyses of this kind. 

Engineering associations would 1e> in a good position to _carry thr>m out. 

By selecting a set of recent transactions, quantitatively important anJ 

in which there were known to be cha.~ces for domestic as well as foreign 

sowing, and interviewing the purchasers, a reasonable mapping of the 

obstacles to raising LC could be made. Without that empirical base, most 

policy endeavours would a'!lount to little more than stabs in the dark. The 

seccnd type of information concerns obj ecti,ves: arc there priori ties for 

favouring particular areas of EI production~ To ans~er that ir.iplicitly 

if not exr;licitly requires the government to adopt a strategic a.;inroach 
' ' 

to EI. Th;it wou.ld 'be along the lines of ve,rtical int.-[';ration of specific 

areas of' production thro11gh an atter.ipt of c:reating backward linkages, by 

trying tc speciali~e in bit" of F.I when=~ Trmiland r:iip;ht ha.ve r-?zp0rt 

,rossibiliti0s, or ~hrough oth0r ~ea.ns. 
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4. ~ne enpirical ... ork referred t0 ::i.bove would allow an estir.:.ate of 

the extent and nature of EI demand that could, if uroper steps were 

taken, be satisfied from do~estic rather than foreign sources, Through 

what r:J.echanisms could such demand be co.utured in future projects? 

An ioportant possibility to consider, and which has been used q_uite 

successfully in other DC, is the creation of dor:;estic engineering 

consultancy enterprises. Their functions are well knryr,m: to work out 

the organization of engineering projects~ to ~dentify sources of 

supply .t"or the various conponents of the project; to ensure that timetables 

and sc'i.edule::; are adhered to; and to assist in L1e negotiation of contracts 

with suppliers. Dc:nestic invol vernent in this· process can perhaps best 

be affected through so<!'.e form of collaboratl.on arrangements with foreign 

consultancy firms. Tl-'.e content of those arranger:J.ents will depend on 

the conplexity of the projects, the degree of existing donestic engineering 

ca-cabilities, and the ave"!'."all governnent policy towards foreign coll<:boration, 

In the early stages, project tender documents can be drafted to ensure that 

only consultancy finns with a certain :::..evel (perhaps majority) of domestic 

equity participation and management involvement are !Jemitted to bid for 

a project. This simple device encourages form'3.tion of ,joint ventures~ 

a ~e·w additional require1~ents are usually enough to ensure that the joint 

venture is genuine and not merely a fictitious entity through which total 

foreign control is exercised, 

5. It is quite probaole that in Thailand such ventures would, at least 

to begin with, have the foreign finns or prime contractors with the domestic 

partners playing a f;econdary role, perhaps focussed riore on plar.t construction, 

Over time, however, as the exr,erience of other DC (e
1

:g. "India, Republic of 

Korea, Brazil) has shown. it is possible for domestic engineering to 

acquire a stronger role, both through taking over prime contractor 

responsibility and via a conscious effort to upgrade local suppliers, 

The latter condition will be fulfilled only if the consultancy engineering 

firm uses the purchasing power delegated to it by the investors as 

the incentive with which to lead domestic suppliers towards improving 

their work. That task cannat be accomnlished unless the d.err.and is contin 1..i0us 

and rigoro110 maintenance of ::;tandards is cns1;red. Tt is worth considering 

whether public canital involvPment in at lea0t one or two joint ventures . ' 

might not b~ the best way of handling tho::;e conditions. 
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6. The essence of t~e effort of developing engineering consulta~cy, 

then, is to use that as a bridge to or~ent denanQ towards the better 

sources of dor::estic suppl:;.r - localizati•::r. of' services is taken as an 

investr:ent through which to raise LC. 'F:'is approach is project 

c:·iented anl is of less direct use for EI products where de~and is not 

related to fresh investments. Hence the process of 'inage creation' 

±'or doc:iestic suppliers is not so easy to concretize t'.-!rough setting 

up ne'" in:;;ti tut ions. What may be worth considering• however, is the 

feasibility of establishing trading houses devoted to EI, They may, 

provided t'.1ey are adequately std~Ted and ho..·.,re sufficient financial 

strength, be a~le to channel demand towards local suppliers. 

7. Tr.is note has not touched on the cruci~l issues of government 

procurer.lent or of the exuort market: thes·e are the subject of separate 

notes to the seminar, 
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