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Preface 

At the reconunendation of the 9th Session of the ESCAP Conmittee on 

Industry, Technology, Human Settlements and Environment held in Bangkok from 

10 to 16 September 1985, UNIDO, Sectoral Studies, and the ES~AP/UNIDO Division 

for Industry, Human Settlements and Technology will organize a meeting on 

"Production and use of machine tools in the engineering industry of F.SCAP 

developing countries". This mettin6 , to b~ held in Singapore between 17 and 

21 November 1986, will be a direct follow-up cf the UNIDO/ESCAP project on 

''Review and appraisal of industrial progress at r€gional level". 

The meeting should formuJate concrete recommendations to be followed by 

industrialists and policy-makers in tt, countries concerned and by UNIDO and 

ESCAf to assist in developing the use and production of machine tools in the 

engineering industry in the ESCAP developing countries. This study, 

consisting of two volumes, will be one of the background documents for this 

meeting. Volume I presents the main issues at regional level for th~ machine 

tool industry and volume II gives detailed country information and analyses. 

Tl1e study was prepared by Sectoral Studies in collaboration with 

TECHNONET, Singapore, as consultant to UNIDO. Tables without specific mention 

of source ~Pre produced by the consulting firm. 

/ 
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l. INTRODUCTION 

This st·~y on the machine tool industry in the ASEAN region aims to 

provide ~ gen~ral appraisal of the sector with the view to defining somt 

possible strategies for development. The study consists of two volumes. Tile 

present volume I covers a review of irranediate past developments, the present 

situation, machine tool development policies, basic proble111s and issues, 

formulation of strategic options and policy formulatinn as~ects at regional 

level. Volume II of the study presents an analytical appraisal of the 

situation of the machine tool industry at country level. 

This study shows that except for a few, most mach~ne tool enterprises in 

the region are small. As such, it is difficult to determine the overall 

magnitude (esta'Jlishment, employment levels, etc.) of the machine tool 

~ndustry in each ASEAN country. 

Except for Singapore, the region's existing technology level in the 

machine tool industry is gen~rally low for the upbrading to CNC/NC 

technolobY• The emerging pattern is that Singapore will focus on relatively 

higher technology level machine tool products, the Philippines, Malaysia and 

Thailand ~&1 medium level technology products and Indonesia, en low level 

technology products. 

It is too early to call for a ma~hine tool industry development policy on 

an ASEAN level at the present time. But existing regional initiatives 

covering co-operative activities on technology development, human resources, 

econcmic intelligence, promotion of joint venLures, joint marketing, etc. 

should be continued and supported, 

For each ASEAN country, however, there is an urgent need for 3 specifir 

machine tool promotion and development policy. Indonesia's policy 0.1 simple 

machine tool pr(Jmotion may be !n appropriate starting point. Country policies 

should specify the industry d•finition, create baseline i~rormation, formulate 

a strategic approach, and organize a ~o-ordinati\e authority with an 

a::ipropriate institutional framework. Finally, the study outlin .. s for. 

concrete reco11U11endations to stimulate a sustainable machine tool industry 

development within the region. 

/ 
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2. Ct:Nf.IU\i. ChA!iA<.:Tf-.R:iSTil.:S UF THE MACHINE TOOL :i:NDUSTRY 

2 - l Ut>t: i tii l ll !IS 

The sl.i.idy cc;r~rs only metal-working related machine tools and, as much as 

possible, excludes oth~r machine tools for wood-working, stone working, etc. 

Melal-working- related machi,w tools shape or surface metals and metallic 

carbi<l£s by cuttint away or otherwise removing material or changing its shape 

or form without removing any of it. The term excludes rolling rri lls and hand 

directed or han<l-controlled tools. Generally, machine tools are of two types, 

metal c•1tting (or metal removing) and metal forming. Metal cutting machine 

tools are those th3t s~npe or surface work mPLal by removing metal either in 

the form of chips, du~t, swarf, etc. or by spark erosion, ultrasonic, 

electrolytiL, and oth~r chipless methods. Metal forming machine tools are 

metal-working machine tools other than metal cutting machine tools. 

Machine tools are power-driven de\ices designed to cut or form metal (or 

workpiece~) Lo a specified size and shape within a~lowable tolerances and 

finishes. The cutting or forming of a metal part is accomplished by the 

precisely controlled relative movement between the wcrkpiece and the tool. 

Tht workpiece an~ the tool are generally both mounted on and rigidly supported 

by the machine tool, although in large applications, the workpiece may be 

mounted externally to the machine, requiring :he machine's precise movements. 

Essentially, tive basi: types of relative motions ar~ provided by machine 

tools. These fivt! are accomplished when: 

(a) A workpi~ce is rotated and the cutting tool is simultaneously fed 

into the workpiece and traver3ed along its lengtl1, essentially, a lathe's task; 

(b) There is reciprocation between a workpiece and the tool. On a 

planing machine, the workpiece reciprocates and the tool is fed and traversed, 

and on a shaping machine, th~ workpiece is traversed and the tool is fed and 

r<:?ciprocated; 
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(c) The Wt'rkpiece is held stationary while the cutting tol)l ts rl)tated 

and fed as in drilling operations; 

(d) The workpiece is traversed and fed while the cutting tool rlltates, 

as in milling ana grinding operations; and 

(e) The workpiece is positioned between opposing tools which ml)Ve 

together to strike, squeeze, or shear the workpiece, as ~n punching, bending, 

stamping, forging, or similar operations. 

Metal cutting machine tools include machines for boring, drilling, 

gear-cutting and finishing, grinding (special-purpose, surface, and tool and 

cutter grinding), polishing, lapping, honing, milling, planing, shaping, 

slotting, broaching, sawing, filling, threading, and for multiple functions 

(mach~ning centres). Metal forming machine tools include machines for 

punching, pressing, shearin&, bending, forging, forming and other special 

purpose machines. 

2.2 Technological development in the machine tool industry 

Through technological innovations, machine tools with improved design and 

better efficiency have been produced resulting in a high degree of 

specialization (e.g. type and size) among manufacturers and even among 

producing countries themselves. This development has made even the 

technically most advanced countries dependent on some machine tools from other 

Cl)untries. Likewise, this development has led to breaking up the monopoly of 

developed countries as regards machine tool production. Prese11tly, there is a 

polarization in machine tool production with the high technology machin~s 

produced by the developed countries due to their highly advanced industrial 

base and infrastructure on one end, and the similar and general purpose 

machine tools being produced by the developing countries, on the other. 

The machine tool industry in the developing countries is, however, beset 

by maJor problems. These include the proliferation of many inefficient small 

and medium size companies whose outputs and technology are below international 

standards of quality and quantity; poor quality raw materials; lack ot skill.cd 

·,. 
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machine sh.1;i and tool room operators; obsolett> mad1inery and equipment; and 

poor production methods. The result is uncompetitive products both in terms 

of quality and price. 

Over the years, the basic functions of machine tools in terms of metal 

cutting and metal forming have remained virtually unchanged. ~1at has 

undergone a radical evolution is the machine tool design and construction, 

particularly in the technology that dictates the method of motion insofar as 

metal cutting and tonning are concerned. Where early machine tool~ were 

manually controlled, the machine tools of today are becoming more 

sophisticated and will even be more so in the tuture as technological advances 

in computer hardware and software are incorporated into t~e industry. 

The initial advancement was triggered by the development of numerical 

control (NC) whicl1 was ~volved from an electronic control system developed 

through ~ US Air Force project in the late 1940s and early i950s. The 

offshoot wa, the production of the first commercial NC machine tools and their 

availability 1n the market in the mid 1950s. This technological innov~tion, 

was, however, slow in getting acceptance. After two decades, it is repo1tec 

that only 0ne per cent of all types of machine :ools in use in the United 

States were NC. This slow acceptance was attributed to its price and the size 

of the control unit. Ihe development, however, of integrated circuit (IC) 

brought significant improven.ents in NC units both in terms of price and size 

of control unit. In addition, other major advantages included simpler 

operation and reduced programming complexity, faster and more flexiblr machine 

tool control, and tht! ability to interface computers with the control unit. 

Despite the limitations of NC, they are considered as the forerunners of 

computer-aided manufacturing (CAM). 

The most important function of NC is its accurate :>ositioning of the tool 

in r• 'at ion to the workpiece by means of signals or commands from a 

pre-programmed source in the form of numerical coding on punche~ paper tape, 

or in the form of magneti~ tape or punched cards. Other NC functions include 

selecting the proper tool from a magazine and controlling the speed and 

/ 



- 5 -

direction of spindle rotation. The advanc.-:>s brought about by NC were 

instrumental in the developme11t of machining centres, as heretofore it was 

impossible to control mo1e than two axles simultaneously. 

Besides NC, other types of control for machine tools are progranunable 

control (PC), direct numerical control (LlNC), and most notably - the computer 

numerical control (CNC). Pro;;rammable control allows the machine tool 

operator to inter:;.;pt the programme at any time and insert another opc.:ation 

or machining sequt>nce. Direct numerical control is a method by which ;. common 

computer directly ctmtrols one or more numerically controlled machine tools. 

The computer can also be used to provide information on machine utilization 

and for production reports. 

CNC systems utilize microcomputers to store r.aachining programmes in 

read-only memories (ROM). Their advantages include their adaptability tu 

different types of machine tools, ease of programming and information 

retrieval, and the ability of one computer to simultaneously control one or 

more machine tools. 
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J. lNUUSl'RlAL STRUCTURE Ur' THE ASEAN COUNTRIES 

J.l Review of past developments in the capital goods industry 

Practically all ASEAN countries have undergone a slow but observable 

~tructural transformation in the past 20 to 25 years. Emerging with a 

preJominantly agricultutal base after World War 11, these countries have 

succeeded to make their manufacturing base become as important, if not more 

important than their agricultural sector. 

T~ accencuate manutacturing, the ASEAN countries initially concentrated 

on ~stabli&hing simple import sub~tituting industries, including food, 

textiles and clothing. But the ensuing gradual saturation of these 

labour-intensive industries shifted some countries' emphasis to the 

development of capital goods industries, including non-electricai machinery, 

electrical machinery and transport equipment. Hence, significar.t economic 

activiti~s - either oi global, regional and local consequences - took place in 

each ASEAN country's agricultural machinery, electronics and motor vehicles 

manufacturing industries. 

The gradual shift from labour intensive to capital goods industries 

resulted in many expected, as well as unexpected, economic consequences. For 

example, the metal-working industries, traditionally neglected in most ASEAN 

countries before the period, suddenly emerged as a sjgnifi~ant manufacturing 

subsector. In fact, the metal-working industry was instrumental in launching 

the agricultural machine1y, electronics and motor vehicles manufacturing 

subsector for each country. 

Unfortunately, ASr~AN's metal-working industries - except for Singapore -

di~ not develcp as rapidly as their capital goods industries' counterparts. 

Recent surveys claimed that while metal-working ir.dustries' ~DP contribution 

has generally been increasing in all AjEAN countries, significant qualitiative 

improvements in technology, managerial competence, productivity, capital 

management, subcontracting infrastructure and promotion of linkage industries 

have been slow and inadequate. To a very large exten~, the rising oil prices 
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of the 1970s and the mounting trade protectionism of the early 1980s have 

considerably slowed down the industry's growth. ThE more recent concern for 

agricultural development may further impede current initiatives. 

The machine tool is a vital, if not the most vit~l, component of the 

metal-working industry. The .'lachine tool industry either produces the 

machines to produce the end products or the end products themselves. In the 

inunediate past, almost akin to the metal-working industry, very little 

significant developments occurred in the machine tool indus~ry. In tact, as 

shown in the country reports, a few machine tool enterprises within the region 

did not withstand the various national and global economic upheavals of the 

late 1970 and early 1980s. 

3.2 The machine tool industry i.n ':he ASEAN countries 

3.1.l The pre~ent situation 

This sect~on descri~es the existing situation of the machine t~ol 

industry on four levels, namely: global, re~ional, national and enterprise. 

Globally, there are 33 countries reputedly producing machine tools. Of 

the ASEAN cour.tries, only Singapore is included as a major producer as of 

1982. Hcwever, while the global machine tool output amounted to an estimated 

$US 22.7 billion, Sin~apore's contribution was only $US 40.2 million. Since 

it joioed the produ~ers rank in 1977, when the aggregate global output was 

$US 15.l billion, Singapore's contribution showed a steadily increasing trend 

(see table l). It should, however, be noted that while it has a relatively 

short machine tool development history, Singapore's dramatic performancP may 

be due to three major. factors: 

(a) The presence of major international machine tool producers - eithPr 

as sub-production units or distri~ution channels - in the country; 

{b) The availability of stronger support industries, such as heat 

treatment facilities, precision engineering industries, ecc.; 

/ 

' 
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ld The ease of establishing subcontracting relationshii:s across the 

border lwith ~alaysia and to some extent Thailand). 

'h:6io1:ally, the neell for an Asr:AN-wide initiative for machine tool 

industry promotion and development is yet to emerge. But there are ample 

indications that the need is gradually being f~lt. For e~ample, ASEAN's 

Committee on Ii.dustry, Minerals and C:.nergy (COIME) tl.'.lS recently commissioned 

the "Sharing of 1·ech~1ology in the Metal-Working Industries Project (Sot)" 

thr•mgh the financial and technical assistance of the Government of Japan anll 

i~plemented by the Japan International Cooperation Agency (JICA). Briefiy, 

phase l of the SoT project pinpoir.ted areas where possible regi<>nal technotogy 

sharing and transfer can he effected within the metal-working industry. 

Completed in 19a5, SoT phasP. l endorsed specific sharable technologies in the 

following metal-working fields: 

(a) Ship buil<l~ng and ship repairing; 

(b! Hand and cutting tools; 

(c) Machine tools; 

(d) Tool and die; and 

(e) Agricultural machinery. 

Late in 1985, CUl:'·IE commissioned the subsequent SoT phase 2 which will 

generate at least ten actual technology sharing transactions or co-operative 

ventures consisting of 15 ASEAN technology recipients and five Japanese 

technology donors. Uefinitely a beginning, but still inadequate to trigger a 

sustainahle regional m1!tal-working and machine tool industries' developmi>nt 

initiative. 

N;1t ional ly, the recent co111.:t:rns tor m.~tal-working indu,.;try dc-.Vt!lopm•'llt, 

lhe •:st...1bli,.;hm1·nt ot r•·levant metal-working related intrastr11ct11r.~, a11d push 

l<>r sp1:.-i;diL.1tiu11 w ... rt! ub:><~rvcd in practically ,ill 1\:-iEAN C•Jlllltri .... 'i. 

l11.ilvid11.d ~ovi:rntu•!lll-; St.!<!111 m••f•! c1111cc!rlled al.out th•! wtiol•! ratht!r tl1.111 

,;p.,citic: m"tal-workin~; industry compo1w11ti.. :iimilarly, all g11venun1!1lli H•• 

busy esl,1tili,.;ti111K tli1: ll•!•!<lt'<I i.111r.1str11cturc! through vari1ms forms ot t.i lato!ral 

.rnd mull i.L1t•!r.1l .Jrr.11161·1111!llt,;. Apart from traditio1wl sour~'.•!S ol L•·•:huic,1l 

.111d t111.HH.:1al .• ,,s1:;t.11i..•! l!•·J,!r,11 lkpuhli.c ot (;,·rm.111;, 1Jnit1·d Stat•·.; .1.id 

·. 
/ 
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the United Kingdom), the Japanese Government has recently increased its 

visibility in the re,.ion. Japan's assistance focuses on hardware (setting up 

of metal-working research and development centres, etc.) and software 

(trainin!{ and other forms of human resources development schemes). Finally, 

there has been a resurgence uf the concer3 for either product or process 

specialization. This is clearly evident in the Philippines (perhaps due to 

the curn~nt economic structural adjustments), Malaysia (perhaps, due to the 

recent efforts to de~elop the capital goods industries in general and the 

Malaysian car industry in particular) and in Singapore (perhaps due to the 

pursuit of high technology industries inducing specialization). 

Un the enterprise level, the absence of widely-acceptable industry 

definitions ln each ASEAN country, makes recent developments intractable and 

less precise. Qualitatively, however, a comprehensive sampling of each 

cou=ttry's recent enterprise level developments (i.1clude demand patterns and 

market conditions, materials inputs, number of establishments, number of 

workers, technology levels, productivity, etc.) are briefly described ln the 

country reports presented in volume 11. Moreover, the actual field surveys 

conducted for this study, showed some significant enterprise level 

developments. These were: 

(a) Difficulty of defining the industry's size and magnitude; 

(b) Predominance ,f small enterprises; 

(c) Relatively low technology level; 

(d) Absence of engineering and sales departments; 

(e) Raw material problems; 

(f) Inadequacy rt entrepreneurial resources; 

(g) Absence of national marketing networks; 

(h) Unavailability of durable after-sale services; and 

(i) Prevalence of very long delivery time. 

3.2.2 Main difficulties in the analysis of the machine tcol industry 

Formal interviews ~ith relevant public institutions during the survey 

revealed their inherent difficulties in defining what the machine tool 

industry really consists of. These difficulties were noted from country to 
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country and from institution to institution within a country. Consequently, 

while all those int~rviewed in each country agreed that a local machine tool 

~ndustry exisls, they cannot specify the size, magnitude and employment 

l~vels. Moreover, the fact that many machine tool enterprises produce several 

other products in addition to machine tools and are consequently not 

officially recorded as machine tool producers made estimating more difficult. 

Best estimates, however, show that in lndou~sia, about 13 enterprises are said 

to be manufacturing machine tools of various types. Malaysia has 47 metal­

and wood-working machine tool enterprises. lhe Philippines has possibly 5 to 

10 machine tool enterprises. Singapore has possibly 10 to 15, and Thailand 

has 13 ~achine tool enterprises. Furthermore, as the field survey noted, 

except in Singapore, most enterprises tend to produce more metal fo:ming than 

metal cutting machines. 

The survey results indicate that most existing machine tool enterprises 

are relatively small ones. While most produce simple machine tools (mostly 

presses, tool and dies, simple lathes, etc.), production is not on a 

continuous basis. In fact, apart from one or two machine tool items in stock 

(presumably for display or promotion purposes) all other productions were done 

on a job-order basis. Generally, intermittent antt highly diversified 

production of machine tools results in low productivity, high capacity 

underutilization, poor quality and longer delivery time in the short run. In 

the long run, technology capacity build-up will be relatively slower, time to 

attain economic scale of production will be longer and learning curves-related 

mistakes will be costlier. 

The survey reveals that the exi!ting machine tool man1Jfacturing 

technology level within the region, except in Singapore's case is relatively 

low. The survey likewise observed the prevalence of old machines (more than 

10 years old) within the industry. While some are apparently unusable, these 

machines are still maintained within the factory. The operable machines are 

not properly maintained and the tolerances are not checked daily. Low 

productivity and high capacity underutilization (specially, if one includes 

the unusable machines which continue to occupy otherwise productive space) 

prevail in the industry. 

/ 
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Only a few machine tool enterprises have sustaina~le engineering and 

sales departments. Functionally, the engineering department Jf a machine tool 

enterprise will handle product and process development tasks. The sales 

department, on the other hand, will ensure that orders flow to the enterprise 

guaranteeing continuous production. In the majority of enterprises, these two 

basic fun~tions are performed by the owner-manager or by one of two partners. 

Practically all enterprises are using a significant amount of imported 

raw materials, particularly special steel alloys. Most of these enterprises 

complained of materials unavailability, high prices and unnecessarily long 

procurement times. Complaints on exorbita11t raw materials prices were 

particularly more pronounced in the Philippines and Indonesia. Raw materials 

traders and suppliers insist that these complaints may be due to low special 

steel consumption and unorganized market structures. Still some others blame 

the country's excessive import duties and sales taxes on key machine tool raw 

materials (see table 2). 

Despite the fact that some machine tool items have always been listed in 

each country's investment priority plans since the mid-1970s, there have been 

very tew local and foreign investors, except in Singapore's case where more 

toreign than local investors applied. Apparently, the machine tool industry -

hi~hly sensitive to equipment investment fluctuations and being a relatively 

high technology area requiring high initial capital investm~nts, sophisticated 

engineers and skilled workers - is viewed as a relatively risky business 

proposition by many potential entrepreneurs and investors. This coupled with 

A~~AN's prevailing weak support industries, limited local markets, strong 

overseas competition, availability of low priced secondhand machines, and low 

priced imported machine tools from NICs further discourage foreign investors. 

To some extent, the survey also noted the absence of national marketing 

distribution centres specia~izing in machine tGols. In fact, in all countries 

except Singapore, most marketing efforts are performed by the machine tool 

makers themselves. Marketing practices are generally passive and weak 

compared to those employed by local distributors of major international 

machine tools brands. Although expremely rare, some local distributors of 

/ 
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Table 2. Import duty and s~les tax on key materials used ln machine tool 
industry in selected ASEAN countries 
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international brands also carry locally-made machine tools, but tb~se items 

are not displayed side-by-side with the foreign brands. As suC.1, .ll local 

!llachine tool ~nterprises have neither national spare parts supply depots nor 

reliJble repair and maintenance net~orks. 

Finally, s0~e machine tool users interviewed reported incurring 

unnecessary delays in procuring locally-made machine tools 

3.2.3 Hachi-·e tool development policies 

EY-cP.pt in Indonesia's case, no specific ~olicy statement to intensify 

~achine tool industry promotion and development has been :ssued by the four 

other ASEAN mem~er countries, besides investment incentives. The absencP. of 

specific policy statements brought about a variety of approaches which each 

country considers uniq•"' and appropriate. 

For example, in its effort to attract high technology investments, 

Singapore has as a by-product developed its machine tool industry, 

conveniently employing the latest technology (CNC, machining centres, etc.). 

While heavily relying on its existing technology resources, Thailand has 

persistently produced intermediate technology level machine tools (presses, 

shearing, forging hanners, jigs and fixtures, etc.). While undergoing an 

economic adjustment process, the Philippines founded a machine tool 

reconditioning and rebuilding industry. In the last two years, 30 to 

40 per cent of imported machines were reconditioned or brought in for 

reconditioning. And while aggressively developing its capital goods industry, 

Malaysia like Singapore, might also develop its machine tool industry. 

Indonesia, unlike the others, has initiated a modest siwple standard machine 

tool development policy. 

From a marketing viewpoint, the diversity of approaches becomes more 

pronounced. It is apparent that Singapore, the Philippines, and Thailand arc 

all pursuing a domestic-cum-export-oriented machine tool industry development 

thru&t. Singapore can claim a global market orientation as opposed to the 

three others' highly regional focus. Indonesia and Malaysia, unlike the 

others, are pursuing an inward market po>l icy approach. 

/ 
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From a South-South co-operation perspective, statistics gathered cunfirm 

that significant and increasing inter-ASEAN ma~hine tool trade exists. 

Despite the absence of specitic progr~ouues to promote ASEAN made machine tools 

in neighbouring less developed countries (Afghar.istan, Bangladesh, Bhutan, Sri 

Lanka, Laos, Burma, Fiji, Samoa, Nepal, Vietnam, etc.), a limited amount of 

machine tool trade exists. Inter-ASEAN machine tool trade, however, 

outweighed the trade with the lesser developed countries. In inter-ASEAN 

machine tool trade, Singapore - despite its apparent pr~ference for Malaysia's 

and more recently, Brunei's machine tool markets - emerges as the main 

interchange and Thailand trades with the less developed South countries. With 

the NICs, however, ASEAN's machine tool trade volume exhibits an increasing 

trend. 

Another form of South-South co-operation that has recently gained 

significant impetus in the ASEAN scene is technical co-operation. Several 

initiatives were undertaken by some countries with ASEAN countries in this 

field. For example, a reputable Indian machine tool maker has recently 

established a machine tool factory to transfer relevant technologies to 

Indonesia. Similarly, Taiwan Province of China is seriously considering a 

lllAchine tool joint venture programme with selected private Malaysian 

investo1s. Although not directly machine tool focussed, the Republic of Korea 

has also been fairly a=tive in technical co-operation with ASEAN. 

/ 
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-.. liASil.. CUN~TRAIN1S AND ISSUt:S UF '!'Ht: MACHIN!:: TOOL INDUSTRY 

liased on the survey an~ interviews conducted, the following basic 

constrJints and issues confront ASEAN'5 machine tool industry (see ta~le J): 

•.l Technical production constraints 

Some of the technical or production-related cnnstrain;:s of machine tool 

enterprises in the region (generally except Singapore) are as follows: 

(a) Short-ige of skilled engineers. The machine tool industry is a high 

technology-intensive one which requires sophistic<tted aesign e1;gineers. These 

engineers must be specialized and have working experience. They should have 

received a relatively long training. 

(b) Low productivity and low efficiency. Manutacturing companies are 

g.:ner-ally un a very small scale, adopting family style .nanangement. Therefore 

tneir productive and operating etficiency is rather iow. 

(c) Poor quality and outdated technology. Due ;:o inadequate perso11Pei, 

finance, busine5s and materials mamangement techniques, product quality is 

generally unstable. 1ne directly copied or imitated technologi~s without 

innovations are nor; always suited to loc.ll. C<Jnd1t ion.~. 

(d) Small volume sales. To operate successfully, an enterprise must 

~ell in large volume. To obtain this sales volume business, it must have 

custnmcrs bu;ing its products because of confiden~e in qualit). 

(t>) Puor quality of production facility and measuring instrur:icnts. 

vencrally, product quality suffers due to poor prodtcticn facilitics ;rnn u ... 

type o~ measuring instrumentb used. 

(i) W.:al< supporting indu.Hries. Th~ mad:ine tovl industry >;eneiall•: 

::-.:lit!s on inii1Jts fr"'ll supportin~ industries (-:astin~, 1;Par-'.1tting, h•:at 

ll"t!atmt>nt, l'tc.) t0r raw mat1:rials, part:;, compon~!nt., and :f:cnnical :;1:r11:c•"'• 



Table J. Summary of major constraints encountered in the ASEAN machine tool 
industry 
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The current situation ot the supporting industries can be gauged from the 

tullowing examples: 

(i) Th key parts and basic met~ls--tooi steel, carbon steel and alloy 

steel--for machi~e tool manufacturing within the region are of low 

quality grade, they are expensive and lack durability; 

(ii) High forged components such a~ ~pindles, bearings, gears and pumps, 

as well as imported precision parts are in short supply domestically; 

(iii) Very few enterprises perform heat treatment services which are 

critical in prJducing durable and precision parts; 

(iv) Standardizaticn of parts (bolts, nuts, etc.) is still insufficient 

and inadequate. 

4.l Labour constraints 

The following are the major labour-related constraints: 

(a) The existing labour force does not possess sufficient skills, 

(b) There is an excessive labour turnove~ (average service of workers 

ranges between 2 to 5 years), and 

(c) The labour productivity is low. 

4.3 financial constraints 

The following are the major finance-related constraints: 

(a) High prime rates and commercial bank interest rates. 

(b) In the case of the Philippines, raw materials tariffs are higher 

than completed units. 

,. 
/ 
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5. STRATEGY ANU FOLICY OPTIONS TO DEVELOP THE MACHINE TOOL INDUSTRY 

5.1 Formulation of strategic options 

Practically all strategic options to develop the machine tool inJustry 

open to ASEA~~ and the individual member countries fall within the purview of 

the specialization theme. Whether such issue!. and options involve industry 

definition, markets, technology, human resource development, int..rdependency 

with other industries, or are institutional, the specialization theme seems to 

apply to them all. 

5.1.l Industry definition 

Formal interviews with relevant public institutions reveal that 

significant discrepancies exist as to what a machine tool industrr consists 

of. Some institutions v~ntured their own definitio~s uhich are eith~c more or 

less comprehensive than other institutions' defi~itions. In fact, all ASEAN 

countries still refer to i~portation classification codes to d~fin~ tr.e 

industry. Consequently, it makes targeting of specific machine tool 

enterprises administratively cumbersome. The absence of precise and widely 

accepted industry definitions in each ASEAN country constitutes a single major 

bottleneck in promoti~1g the industry. Attempts to define the industry will 

open policy and development possibilities hitherto unexplored. 

5.1.2 Technology 

Essentially, three major technology-related issues must be resolved. 

these are: (a) Where should ASEAN and its member countries focus the machine 

tool technology developw.ent?; (b) What are the required technology development 

in~titutions to attain the focus chosen?; and (c) How should the technology be 

mastered? 

(a) Technology ~evelopment directions. The region's predominantly low 

machine tool manufacturing technology levels open three product-oriented 

technology development options. First, high level machine tool technolo~1es 

whic~ produce wire cutting machines, EUMs, EEMs, CNCs, NCs, milling machines, 
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et.::. Second, r:!edium level machine tool technologies 1oihil..h produce precision 

lathes, grinders and other special purpose machines. And thit-f, low level 

machine tool technologies which produce simple lathes, grinders, presses, 

shearing machines, punching presses, etc. Obviously, Indonesia has opted for 

low :evel machine tool manufacturing technology appropriate for the local 

m11rket. !::iingapore chose the high level technologies, while Malaysia, the 

Philiprines and Thailand preferred the medium or intermediate level. It 

appears, however, that machine tool technology choices - decision~; which are 

sensitive to market developments - are being made in the absence of 

appropriate in-country policies. The direction will define ~he required 

policy or~ions, policy implementation mechanisms, and commitF~nt from all 

parties concerned. 

(b) Technology development institutions. Technology development 

institutions consist of the supporting inGustries and R+D institutions. The 

supporting industries (casting, forging, heat treatr1ent, gear-cutting, etc.) 

which are vital for the development of the machine tool industry are still 

inadequately prepared in all countries except Singapore. With respect to R+D 

institutions, the survey noted that none was specially servicing the machine 

tool industry. The existing R+D institutions focus on the entire 

metal-working industry. Periodically, some R+D institutions execute machine 

tool related programmes which, unfortunately, are not sustained over a longer 

time period. 

le) Technology masterx. Usually taken for granted, technology mastery 

ensures the effective assimilation and utilization of technology resources. 

In formulating national initiatives to develop the machine tool industry, the 

indigenous level of technology mastery is a critical input. This is 

particularly pressing in the machine tool industry's case, the technology of 

which involves significant complexities. 

5.1.; Human resource and skills development 

Perhaps due to the region's relatively short machine tool history, a 

scarcity ot skilled Pngineers, machine operators, production managers, and 

suµervisors who have relevant machine tool work experience and training 

/ 
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exists. Except in Singapore's case, available human resources and skills 

development institutions tend to pruduce generalists (for employment in 

general metal-working operations) rather than specialists. Also taken for 

granted in all countries is entrepreneurship. Many machine tool makers 

interviewed have never participated in any formal management and 

entrepreneurship-related training. 

5.1.4 Institutional 

A number of public and private instituti~ns exist in the region to 

provide assistance to various industries. Especially in countries where small 

enterprises predominate in the manufacturing sector, many institutions exist 

that could provide the required inputs for managerial, financial, etc. 

assistance. In fact, in these countries, a number of extension service 

institutions can virtually visit small enterprises and dispense managerial and 

technical advice. Interestingly, none of th~se institutions specializes on 

the machine tool industry. 

5.1.5 Interdependency with other industries 

Am~le opportunities exist in improving subcontracting efficacy in most 

ASEAN countries not only in the machine tool but in the whole metal-working 

industry as well. Without such improvements, it may be difficult for machine 

tool mak~rs to attain a high degree of specialization which can significantly 

ease some economies of scale obstacles. While there may be negative long term 

consequences in ~ggressively promoting subcontrac~ing, these consequences may 

be outweigh~d by the short term gains of rapid development, faster technology 

diffusion, and more equitable distribution of business opportunities. 

5.1.6 Use of local material resources 

Local availability of appropriate quality raw materials like special 

steel, cast components, special steel plates and round steel is still very 

inadequate. Although in each ASEAN country, there exists a considerable 

capacity for crude steel production, no special alloy steel capacity exists. 

The bulk of the required materials is currently being imported from Sweden, 
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the Federal Republic of Germany and Japan and is freely available except in 

the Philippines and Indonesia, where prices for these materials tend to be 

high. Raw materials traders and suppliers in the Philippines and Indonesia 

maintain that low volumes of highly unstandardized and irregular sizes of 

materials are frequently ordered causing higher prices and excessively long 

procurement times. End product prices also become prohibitive due to 

excessive machining time. Besides significant product specialization, 

enterprise l~vel options include qualitative improvements in inventory 

management as well as production planning and control systems. 

5.1.7 Components standardization 

The field survey confirmed that generally all machine tool enterprises do 

not follow any particular standard. Excepting a few, they apply their own 

standards which evolved through a long trial and error process. Sometimes 

machine tool buyers request international standards like AISI, American 

Society for Testing Materials (ASTM), British Standards (BS), Japan Industrial 

Standards (JIS), etc. Although some national standards exist these are for 

components like bolts, nuts, gears, bushes, etc. and are inadequate to 

constitute a whole oroduct. Unless national standards inst-itutions spearhead 

the generatio~ and imposition of appropri~te standards, local machine tool 

enterprises will find it difficult to export their products. 

5.2 Policy formulation 

Considering the existing situation briefly outlined in 4.1, it may be too 

early to call for a major machine tool industry development policy statement 

at the regional level. Enhancement of existing initiatives such as the 

ASEAN-GOIME's SoT project will, for the time being, suffice. However, a 

pres3ing need for specific country level policies certainly exists. 

5.2.l Country specific policies 

For each ASEAN country, a clear policy statement for mach7.ne tool 

industry development is necessary. Essentially the policy should contain the 

' 
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following measures: (a) industry definition; (b) baseline information; 

(c) strategic appro~ch; and (d) co-ordinating authority and institutional 

framework. 

(a) Industry definition. The time seems right for each country to start 

defining their own machine tool industry tor administrative and operational 

convenience. The present importation-based definitions only inform the policy 

makers on the machine tool sources and destinations but are confusing for the 

local machine tool producing enterprises. Indonesia's simple machine tool 

development policy, modest as it may be, could be a good basis. 

(b) Baseline information. After the emergence of a generally acceptable 

machine tool industry definition in each country, baseline machine tool 

industry information must be created. The baseline information will mirror 

the existing situation in specific details ani derive the required development 

yardsticks. 

(c) Strategic approach. Generally, the baseline information will 

facilitate the formulation of a strategic approach in developing each 

country's machine tool industry. For example, the strategic approach should, 

among others, include measures tc: 

(i) Develop indigenous expertise of local engineers in the design 

and development of machine tools and accessories; 

(ii) Prcmote research and investigation of machine tool pro~lems; 

(iii) Set national standards for machine tools and accessories; 

(iv) Establish a production-oriented advisory service for the 

machine tool industry; and 

(v) Support training prograaanes on NC/CNC machine operations, 

programming and servicing. 

The strategic approach will likewise set the priorities with respect to 

markets (export/import ratio, product priorities, etc.); technology (product 

development priorities, standardization, etc.); incentive measures, financial 

' 



- 24 -

and non-financial (R+D, industrial extension) assistance. Altho1Jgh less 

comprehensive, an example of a masterpLan was developed by the SoT project for 

ASEAN machine tool industry (see table 4). 

5.2.l Co-ordinative authority and institutional framework 

A co-ordinative machine tool development body within each country's 

Ministry of Industry could be est3blished to execute the detailed plan. It 

should contain the following institutional elements: 

(a) Policy research; 

(b) Training (engineering, supe~visory, managerial and entrepreneurial); 

(c) Technical consultancy and industrial extension; and 

(d) Technical information unit. 

Essentially, the body would execute the machine tool industry development 

plan by co-ordinating with existing human resources development, R+D, 

industrial extension, and financial institutiuns. The body would have a 

significant private sector participation. 

5.2.3 Some ASEAN level projects for machine tool industry development 

Some ASEAN Level projects can be initiated in the near future to 

stimulate and support individual governments' efforts to develop the ~achine 

tool industry. Some examples are as follows: 

{a) CNC/NC machine awareness programme. Like the me:al-working 

industry, the machine tool industry shows a steadily growing trend. 

Considering the variations in each country's approach to developing the 

industry as well as technology level variances, it is apparent that only 

Singapore has the required technological capacity and global market to absorb 

the NC/CNC machinery. Other ASEAN countries, especially Indonesia, will 

gradually develop expertise in producing simple and less sophisticated ma~hine 

tools. But over the long run, the increasing number of CNC/NC machine users 

in these co11ntries (although not as rapid as in Singapore's case) will force 
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them to absorb CNC/NC technology. In the short run, regional level CNC/NC 

machine awareness seminars and conferences may be initiated coupled with some 

practical machine operators courses. 

(b) Technology development. To support in-country machine tool industry 

development initiatives, ASEAN can initiate a series of roving seminars 

relying on the region's existing mechanisms and agencies tc promote technology 

developments. These seminars will stimulate the development of standard 

machine tools, quality control methods and procedures, and materials 

technology. Moreover the seminars can create a pool of trained machine tool 

specialists and consultants. 

{c) Joint market development. To develop durable trade links with oLher 

developing markets, ASEAN should initate the conduct of joint market 

development activities. These include hosting of machine tool trade fairs, 

exhibitions, trade missions and trade conferences. In the long run, these 

activities will facilitate the establishment of a collaborative after-sales 

services network consisting of repair, maintenance and spare parts supply 

depots in the developing countries. 

{d) Joint economic research unit. An existing regional organization can 

be conanissioned by ASEAN to perform periodic economic and technical monitoring 

of machine tool industry developments within the region. The outputs of this 

organization will significantly stimulate individual governments to exploit 

the potentials of machine tool industry development in the region. Some 

mechanisms that may be used to disseminate the information generated would be 

existing newsletters, policy memos, annual machine tool indus~ry situation 

reports, etc. 

Present trends indicate the individual ASEAN country's preference for 

technical co-operation projects. Host projects involve the setting up of 

technical institutions, common service facilities, prototype testing 

laboratories, et~. Considering that all ASEAN countries are currently 

installing various metal-working industry development infrastructures, this 

trend is expected to continue in the future. Market-oriented technical 
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co-operation approaches, such as joint ventures, technology licensing, etc. 

are expected to emerge within the near future. The recently commissioned 

ASl::AN-COIHE SoT 2 project will be a major step in this direction. 

The sharing of technology project: phase l (SoT l) which focussed on 

metal-working SHis engaged in agricultural machinery, machine tools, hand 

cutting tools, shipbuilding, as well as tool and die success:ully confirmed 

that among ASEAN SHls, technology resources exist which could be shared and 

transferred. However, it also hinted that concrete technology movements will 

only occur if prospective technology recipients and donors (or partners) can 

resolve the following micro issues: (a) What are the characteristics of the 

likely partners? (b) What are the economic and non-economic reasons? (d) How 

will the partners be effe~tively matched? (e) What factors hinder technology 

movements?; and (f) What are the costs of technology movements? 

The proposed phase 2 of the project (SoT 2) will examine these micro 

issues by actually bringing together prospective partners for negotiation and 

undertaking a five-stage process of systematic selection, matching, pairing, 

technology mastery, and exchange of experiences. Potentially, SoT 2's will be 

iterated twice, i.e. a transnational transfer (between ASEAN SMI recipients 

paired with five Japanese donors) and an intra-ASEAN sharing (between five 

ASFAN SHI recipients and donors), and successively retined to evolve the truly 

ASEAN model. Consisting of seven major activities (project orientation 

meeting, systematic selection survey, matching workshop, field pairing, 

technology mastery, technology sharing workshop, and project monitoring and 

documentation), SoT 2 will be executed by a four-tier mechanism (consisting of 

COIHE, Techncnet - aided by JUCA experts, ASEAN-COIHE fc=al points and 

Technonet, and o:her supporting agencies) over a 28 month-period • 

/ 

' I 
' 
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6. HAIN FINDINGS AND RECOMMENDATIONS 

Based on the above, the following are the main findings and 

recoD111endations: 

(a) Except fo~ Singapore, the existing machine tool manufacturing 

technology levels are relatively low for the infusion of CNC/NC technology. 

In Singapore's case, CNC/NC technology has already been effectively 

introduced. It is also currently developing all the needed infrastructures. 

In the Philippines, Thailand and Malaysia, the number of CNC/flC users are 

increasing but the demand needs to be met by imports. The current technnlogy 

levels of the machine tool enterprises in these countries require massive 

upgrading to prepare for CNC/NC technology. Indonesia is taking the lead in 

developing low level and simple machine tools for the local market. 

(b) The emerging pattern of machine tool product specialization within 

the region is that Singapore will focus on higher technology level machine 

tool products, the Philippines, Thailand and Malaysia on medium level 

technology products and Indonesia, on low level technology products. 

le) Regional machine tool development policy. It is yet too early to 

call fol an ASEAN-level machine development policy at the present time. But 

existing regional initiatives covering co-operative activities on technology 

development, human resources, economic intelligence, promotion of joint 

ventures, joint-marketing should be continued and supported. 

(d) In-country machine tool development policy. For each ASEAN member 

cou~try, there is a need for a specific machine tool promotion and development 

policy. 

(e) Meanwhile, each country, except Singapore, can have small pilot 

demonstration projects on CNC/NC to stimulate awareness of the benefits of 

computer-controlled machines for high precision and high value added products. 

' 
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(£) Existing R+D should start disseminating technical 

information--preferably using local languages--on recent machine tool products 

to the actual end-users. 

(g) Intensive in-plant extension services should be provided through 

professional and skilled consultants on production, technology and management 

improvements. 

(h) The government should support the organization of local machine tool 

industry associations to facilitate the delivery of technical assistance. 

(i) Subcontracting can be promoted in the machine tool industry to 

enhance product and process specialization. 

(j) Existing standards institutions within each country should begin 

fo~mulating and issuing simple machine tool standards. They should also 

assist the enterprises to assimilate these standards. 

(k) Reput ble machine tool enterprises within each country should obtain 

access to long-term preferential credits for facilities upgrading. 

(1) R+D institutions should undertake machine tool prototype development 

progranunes - inclusive of design and production know-how - for transfer and 

demonstration to the enterprises. 

(m) Relevant public institutions should facilitate the acquisition of 

foreign know-how through licensing and technical co-operation schemes. 

It is rather difficult to suggest any ideal model for developing machine 

tool industries under any given situation, unless a preferable infrastructure 

is created. A promotional scheme which is achievable over a period of time is 

depicted in table 5. In order to promote co-operative venture projects in the 

ASEAN countries, several methodologies could be pursued: 

/ 

' 
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la) Indonesia, the Philippines and Thailand could seek tec~cical 

assi3tance (through a bilateral or multilateral technical co-operation scheme) 

fr~m newly industrializing countries and developed countries. Within such a 

programme, attempts should be made to upgrade the supporting industries such 

as casting, gear manufact~ring, heat treatment, forging and basic metalworks. 

(b) The technical experts to be engaged for the ~hove programme of 

activities should train the local engineers and technicians in machine tool 

design, engineering, material selection, procurement and quality control 

elements. 

(c) Study tours for the potential entrepreneurs to be crganized to 

obtain adequate exposure to the machine tool manufacturers' situation in 

developed countries. 

In order to execute an action plan on machine tool developmefit in ASEAN 

countries through an intensive programme, government policy support would be 

essential to encourage the existing manufacturing sector in diversifying its 

product lines towards machine tools. The manufacturers may encounter 

difficulties in the competitive market unless adequate assistance and 

incentives are provided in the initial period. ' 



- 31 -

SOMHAIRE 

Cette ~tude de l'industrie des machines-outils dans l'ASEAN r~gion donne 

une ~valuation g~nerale du secteur avec l'intention de detenniner quelques 

strategies possibles pour 3on developpement. L'~tude s'~tend sur une aper~ue 

du developpement dans un passe ioun~diat, de la situation actuelle, des 

politiques de J~veloppehlent des machines-outils, des problemes et themes 

fondamentaux, des aspects de la fonnulation d'une politique, recommendations 

pour activit~es A ~rendre y compris. 

A la conclusion, l'~tude donne quelques recommendations concretes comment 

initier une industrie des machines-outils soutenable dans une region. 

EXTRACTO 

Este estudio sobre la indus~ria de m§quinas herramientas en la regi6n 

ASEAN tiene como finalidad presentar una evaluaci6n global del sector a fin de 

def inir algunas posibles estrategias para su desarrollo. El estudio exam1na 

los desarrollos pa~ados del sector, la situaci6n presente, pol!ticas adoptadas 

para promJver el desarrollo del sector de m§quinas herramientas, los problemas 

que afectan esta industria, as! como tambien aspectos de las diferentes 

opciones para seguir una estrategia de promoci6n del sector y la pol!tica 

requerida a tal fin. Se formulan tambien recomendaciones para definir 

acciones futuras en el sector. 

Finalmente, el estudio formula algunas recomendaciones conc~etas para 

alcanzar un desarrollo sostenido de la industria de m'quinas herramientas de 

la regi6n. 
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