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This paper reviews recent (post-1985) research literature on job and skill impacts associated with
new manufacturing technologies and more globalised production in the East Asian electronics
export industry. It describes the unique developmental, technological and cultural framework of
the industry, as a result of which it is successfully managing the assimilation of new technology.
Employment levels are not falling in the face of automation, while the main problem remains
labour shortage. Imported technology has been effectively absorbed and technological
capabilities have been accumulated, up to levels of globally-competitive innovation in the most
successful cases. There is a fresh round of international division of labour in which East Asia
emerges as a new 'core' and second-tier Asian nations as a new 'periphery'. Government has
played an important role but national tri-partite mechanisms need to be fostered, in particular to
address the rapidly emerging issue of continuous training and retraining.

1. Introduction

Like other innovations before it, the recent wave of microelectronics-based technology has
wrought many changes in the world. Although many of the changes have been similar to those
associated with previous 'new' technologies, four features of microelectronics:

e pervasiveness

e high speed of continual technical change
e increasing convergence and integration
o flexibility and adaptability

have led its effects to be more wide-reaching than those of earlier technological waves.

Simultaneous with the diffusion of this new technology - and very much related - has been the
globalisation of international manufacturing by which inputs, processing and sales are sourced
from/in various different locations. One aspect of this globalisation has been an international
division of labour in which labour-intensive, relatively low-skill elements of the production
process have been located in cheap labour, developing country sites whilst high-skill functions
such as research and development (R&D), design and global co-ordination were retained in the
industrially-developed countries (IDCs).

This paper presents findings from a review of recent research on the implications of new
microelectronics-based production technology within one globalised industry: the electronics
industry of the four East Asian newly industrialising countries (EA.NICs - Hong Kong,
Singapore, South Korea and Taiwan). This was chosen not merely because of the industry's
global significance (with output levels of more than US$1 trillion), but also because of its
importance to industrial output, employment and exports in the EA.NICs.

Whilst clear differences between these countries emerge, there are also commonalities that
include the significance of electronics production to all the economies, especially exports, and an



initial reliance in building the industry on foreign investment, on foreign infusions of technology,
and on low local wages.

Given these commonalities, various unhappy scenarios present themselves in relation to the
continuing innovation of process technologies. Jobs may be lost as automation increases; jobs
and income may be lost as production is relocated if wages rise or market proximity outweighs
labour costs as a factor in production decisions; and skills may be lost as automation leads to
deskilling.

This paper therefore presents findings of a review of the available literature to see if such
scenarios are likely and to answer the basic question: "What are the job and skill impacts
associated with new manufacturing technologies and more globalised production for the East
Asian electronics export industry?'.

1.1. Data Caveat

The traditional complaint that there has been too little research in this area remains true. Only a
small handful of studies were found that relate specifically to the stated topic. Much of the
evidence presented here has therefore had to be drawn from parts of other work, but even this is
insufficient.

Figures on diffusion of new manufacturing technologies are lacking, for example. It remains
unclear how new the technologies in use are, how effectively they are being used and, quite
simply, to what extent they are being used. On the basis of the little evidence there is, all one can
assume is a trend of increasing use and increasingly effective use of increasingly up-to-date
electronics manufacturing technology.

Even worse, hardly any usable data was found to assist investigation of the technology-skills
relationship. With scant agreement on skills measurements, and small sample sizes, the little
research that has been done provided only very limited pointers.

Even basic definitions create problems. Definitions and categorisations of 'employment' and
'unemployment' differ between the NICs, as does the definition of 'electronics industry'. Trends
may therefore be clear within individual countries, but comparisons between countries and
absolute figures are not. As noted below in the 'Future Research' section, there is also a lack of
clarity about the meaning of labour shortages.

Any investigation into the impacts associated with microelectronics production technology runs
into three recurring problems when analysing past research. Firstly, it can be hard to disentangle
product and process technologies. Process innovations enable production of new types of
products which will themselves have impacts. Some studies take this linkage into account; others
ignore it.

Secondly, as described in detail by Kaplinsky (1987), level of analysis varies greatly and this
affects the technology-impact relationship. What, for example, may appear to be a clear labour-
saving/displacing effect of technology at the level of a manufacturing process may disappear
from view if looked at from a sectoral, national or global perspective.

Thirdly, research work may appear at almost any point within the impacts-causes diagram shown
in Figure 1, depending on the different beliefs and theoretical perspectives used by the



researchers involved. Some writers are optimistic that new technology brings benefits, whilst
pessimists see mainly negative impacts. Along the other dimension, technological determinists
will ascribe the main weight of impact to the equipment and little to the organisational and social
setting, whilst social determinists see the technology itself as being of relatively little importance
in its relation to job and skill impacts.

Figure 1
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In fact, much of the work reviewed recognises the importance of the social context in mediating
the relationship between technology and job/skill impacts, and three aspects of the social context
have been highlighted:

e Managerial strategies. A contrast can be made between a stereotypical IDC strategy of
introducing technology to reduce labour costs and a stereotypical EA.NIC strategy of
introducing technology to access new markets.

e Government policy. Some Asian governments have strongly encouraged compensation
for labour displacement associated with certain new technologies by assisting training
and, hence, job creation.

e Overriding these first two aspects, there are national cultural factors - 'the Confucian
ethic' - that affect the impact of technology.

Finally, the EA.NICs have in this paper, as so often in the past, been lumped together for reasons
of clarity and simplicity. It is, of course, recognised that their differences are many. In terms of
firm type, foreign investors dominate in Singapore; small local entrepreneurs are most common
in Taiwan and Hong Kong; whilst in South Korea the chaebol conglomerates take by far the
largest share of production. In terms of industrial development, analysis of Porter's model (see
Figure 2) and work (Porter 1990, Fitzgerald 1994, Porter 1994) would suggest that Singapore
still relies heavily on its labour pool as a basic factor of production; Korea is increasingly
focused on investment in its well-developed local industries; while Hong Kong and Taiwan lie
somewhere between the two.



Thus, for example, while one can talk about an Asian model in the descriptive sense, it would be

a mistake to try to extrapolate this very far for prescriptive purposes. Whilst there are similarities
between the EA.NICs, the differentiation between countries and even within the industry is great.
For these and the other reasons outlined, the conclusions drawn here must be marked with a large
caveat.

Figure 2

The Competitive Development of National Economies
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2. Summary of Findings from Literature Review

Compared to the IDCs, the EA.NICs began, some years ago, as 'second-tier' nations. They were
therefore faced with attempting a technological 'catch up'.

Current data indicates that - in the most successful instances - the electronics industries of the
EA.NICs can be said to have 'caught up'. They have channelled imported technology in both its
hard and soft forms (i.e. both equipment and related capabilities and organisational mechanisms)
into technological development for substantial exports; their process technologies are similar to
those used in the IDCs; they have indigenous R&D work producing process innovations; and
they themselves are at the core of some international divisions of labour.

Not all firms have reached this point, though, and it is worth reviewing the stages through which
a 'typical' firm may pass. These are outlined below, but three points are worth making first:

a) This trajectory is so generalised and the experience of real firms so differentiated that it does
not represent any individual firm's experience.

b) This is a historical view. Firms today neither can nor should necessarily follow the same path.

c) Hobday's (1995) cautious optimism should be borne in mind here. Not all the EA.NICs'
electronics firms have followed the successful trajectories outlined below. Some have failed,




some have not grown, and others remain in a weak position with only weak R&D capabilities,
uncertainty over future employment growth, and a position in the international division of labour
that - whilst not totally peripheral - cannot be said to represent a new core either.

2.1. Technology and Skills

1. Initial Stage

Highest local skills: low, e.g. choosing between imported technologies, and simple assembly.

The firm is almost entirely dependent on imported technology and foreign high-level skills. The
process technology is often not of the latest generation, and the firm relies on 'experts' from the
transnationals to transfer skills. Products are already mature in IDC terms (i.e. at the end of the
normal product life-cycle), are simple and offer low value-added. Firms are relatively
information-poor receivers of technology.

2. Growth Stage

Highest local skills: developing, e.g. reverse engineering and technology adaptation.

The firm still needs fresh infusions of imported technologies, but its technological dependency is
declining as it internalises the technological capabilities embodied within the imports. It is an
increasingly proactive, educated, confident global 'shopper’, able to pick and choose suppliers
and able to negotiate agreements that maximise technological absorption and learning. Process
technology and the organisation of production are growing in complexity.

3. Maturation Stage

Highest local skills: high, e.g. process innovation through R&D. (Of course, this does not mean
that the firm has only high-skilled workers, since there will be a range from low- to high-skilled
employees, with signs of skill polarisation though also (see next section) of relocation of some
lower-level skills to other Asian sites.)

The firm now has growing independence (or, at least, interdependence) rather than dependence
on TNC:s. It uses the latest technology sourced both internally and externally. External sourcing
occurs not merely through purchase of technology directly, but also by investments in foreign
firms to gain access to their ideas and innovations. Production increasingly organised on an
international basis. Complex products and high value-added.

Throughout, the best firms have retained a constant commitment to training and to learning, with
clear strategies for raising their level. Other aspects conducive to the rise in technological
capability include agreed goals across government and industry in regard to technological
development and, within this:

o extensive development of education and training institutions,

e strong government support for R&D,

e ahigh value placed on education within the EA.NICs,

o a greater feeling of responsibility for employee development than found in the West.



With the possible exception of Hong Kong, the national technology infrastructure of the
EA.NICs is strongly in place and gaining in global recognition. It supports further expansion of
the electronics industry, ensures ongoing skill changes and presents a structure to support
positive technology and skills management.

2.2. Technology and Jobs

1. Initial Stage

Firms use new technology to break into new export markets, therefore creating rather than
destroying jobs.

2. Growth Stage

Technology is again used to foster expansion, diversification, and increased product quality. The
result is increased output, increased exports, an increasing number of jobs and higher wages.

3. Maturation Stage

Only now does the picture change somewhat, as new technology is being used partly in order to
overcome labour shortages. There is still no decrease in jobs though there may be a danger of
future potential jobs being suppressed.

With firms in the EA.NICs still at a whole variety of positions in this developmental continuum,
the overall picture has altered from one of growing employment to labour shortage in all skill
areas. Various strategies are adopted to overcome this. These include importing foreign labour;
encouraging migrants to return home; using other incentives to encourage women to join the
labour force; and relocation of production to other countries with surplus labour. As noted above,
automation is also being used.

Overall, then, there has, as yet, been no clear evidence, at organisational level and above, of
employment diminishing in the EA.NICs' electronics industries through use of new
manufacturing technologies. Even where automation has created labour displacement, continuing
increases in investment and output have more than compensated. Government actions have
helped and so, too, have managerial strategies.

In the IDCs, research has shown evidence for job losses associated with new manufacturing
technologies from the level of individual processes up to the national level. The EA.NICs have
been different. Many reasons can be cited, but clearly the managerial strategies and intentions
behind introduction are key. The strong Western emphasis on technology for labour-saving
contrasts with the use of new technology by many EA.NICs' electronics firms to improve
product quality or break into new markets. This 'catch-up' strategy has thus involved using
technology differently to typical 'leader' strategies.

2.3. Globalisation

1. Initial Stage



Some foreign investment comes, seeking out cheap labour. Jobs fall clearly within the new
international division of labour, with R&D, design and coordination retained in the IDC core,
leaving only lower-skilled work in the EA.NICs.

2. Growth Stage

The EA.NICs remain attractive to foreign investment because of the increasingly skilled
workforce, the growing industrial infrastructure, and continuing government incentives.

Through concentration and specialisation of skills in low as well as high-tech fields, the
EA.NICs' firms become regional centres of excellence in particular activities, such as testing or
R&D. What foreign investment there is comes to seek these high-level skills rather than a low-
skill, low-paid labour pool, though some see this as a continuation of past practice in the
relocation of production activities from costly IDCs to still-cheaper-despite-wage-rises EA.NICs.

Proximity to a growing EA.NIC domestic market also attracts foreign investors.

3. Maturation Stage

EA.NICs' firms themselves start to become new cores in the global electronics industry. They
become transnational corporations and, particularly given the labour shortages at home, they may
sub-contract labour-intensive assembly work to a new cheaper-labour site within Asia (though
some low-skilled jobs still remain in the home country). Thus, a new round of international
division of labour begins.

Concerns about 'footloose capital' - seeking the best location at all times and relocating whenever
necessary - start to diminish. EA.NICs' firms are themselves undertaking acquisitions overseas to
gain market access.

3. Future Trends

Slowly but steadily, firms in certain sectors of the EA.NICs' electronics industries seem to be
emerging from a phase of catching-up to a phase of leadership. In so doing, one sees signs of
Western characteristics emerging; characteristics that have been associated with electronics
industry leadership. These include globally competitive R&D and use of leading-edge
technology.

One might also claim to see other signs of "Westernisation':

e An ever-decreasing gap between EA.NIC and IDC wage levels.

e Greater job mobility and a more 'bottom-line' attitude of employers towards employees.

e The use of automation to save labour.

o Attempts by firms to increase the flexibility of their workforce through measures such as
replacing full-time with part-time workers, greater use of migrant labour, and sub-
contracting of production to other locations.

e Changes in the political economy with less role for government and a greater role for
industry (and, by implication, for market forces).

These might therefore also point to a future for the East Asian electronics industries that includes
losses of jobs and competitiveness.



No-one knows what the future will bring but an educated guess would say that, in the next few
years at least, these losses will not occur. From the current signs, it seems more likely that the
EA.NICs' electronics industry firms will continue to grow strongly, to innovate, to export, to
invest overseas, to increase the level of skills and jobs, and to remain more concerned about the
needs of their workers than the 'average' Western company. The World Bank (1995:58) remains
optimistic about the effect of new investments in human and technological resources - 'skill
acquisition and capital deepening will translate into rapid manufacturing growth.'

As discussed below, though, much will depend on continuing to adopt intelligent organisational
and governmental strategies.

One last trend is that all the East Asian electronics industries have been, and are likely to remain,
significantly export-oriented. However, the countries' domestic markets are growing, especially
certain consumer markets, driven on by the rising level and relative equality (compared, for
example, to some Latin American economies) of incomes. There is likely to be somewhat less
inequality between export- and domestic-oriented production in future. Although the attention of
other transnationals will increasingly be drawn to these domestic markets, the overall outcome
for production, income and jobs in the EA.NICs is only likely to be positive.

4. Organisational Strategy

There is, of course, a huge variety of different firms within the EA.NICs' electronics industries,
and any conclusions will differ considerably between, say, a small Taiwanese sub-contracting
firm, a South Korean chaebol, and a large Singapore-based transnational.

Nevertheless, there are some obvious strategies that have worked well for almost all firms in the
past, and will continue to do so in the future. Examples are acquisition, adaptation and
innovation of technology; focused R&D; training and retraining of workers; and dialogue with
government.

One likely change is the increasing and different interactions with other firms. Most EA.NICs'
firms have always interacted with suppliers and clients on a global scale. However, there is a
clear trend for closer user-producer relationships in terms of both tighter links with customers
and suppliers, and greater use of sub-contracting. A whole spectrum of stronger relations with
other producers is also emerging, from acquisitions and mergers to alliances and simple
'networking'.

Of these, perhaps the most significant is the sub-contracting of some elements of production to
other Asian production sites, the issues of which are summarised in the following section.

4.1. Sub-contracting as a Strategy

Firms in the EA.NICs' electronics industries sub-contract to other locations in order to gain one
or more of the following benefits:

e reductions in costs or development time;

e resources freed to be redirected into strategic initiatives;
e access to new skills, ideas and technology;

e access to new market opportunities;

o greater flexibility, especially in staffing.



Strategically, the EA.NICs' firms should be, and are, seeking close relationships (i.e. with close
managerial control and/or shared equity) with the sub-contractor for the following reasons:

e reduction in uncertainty about production availability, price, quality, post-sale
maintenance, etc., and a desire for direct control over these factors;

o greater ease of transferring technology and skills, without losing knowledge and other
intangible assets to potential competitors;

e access to sub-contractor intangible assets, such as knowledge of the local policy
environment and production conditions;

o the ability to indulge in transfer pricing to avoid taxation;

o internal capture of benefits that would otherwise accrue to the sub-contractor;

o sharing of investments and risks;

e government regulations or incentives.

However, sub-contracting is by no means risk- or cost-free. Benefits do not arrive automatically,
but only through careful management. Sub-contracting must therefore be well planned, with a
clear strategic objective and with thought given to selecting only those elements of production
which are appropriate, to true costs, to the in-house alternative, and to the impacts of sub-
contracting on in-house staff.

Sub-contracting requires a strong in-house managerial capacity, with sufficient project
management skills to co-ordinate and monitor it continuously during development, and with
sufficient technical skills to make informed decisions.

Once a decision to sub-contract is made, it is obvious that trust and commitment to the
client/sub-contractor relationship are a key to greater benefits, but that these can only come if the
sub-contractor is well chosen. Various sub-contractor criteria can be evaluated, including:

e cost;

e reputation;

e past work and past client satisfaction ratings;
o outstanding litigation and bad debts;

e production quality to be provided.

Once a sub-contractor is chosen, part of building trust and reducing uncertainty for the client is
good communications between all parties; a set of formal mechanisms for transfer of skills and
technology (such as planned training programmes); plus good contract specification that should
include:

e anunambiguous description of activities and skills required;

e details of timetable, deliverables and incentives or penalties;

e aclear set of performance measures, acceptance criteria and procedures;
e aclear set of 'Go/No Go' decision points;

e aclearly-defined dispute resolution process;

e agreement on asset transfer;

o agreement on how to change the contract, given the need for flexibility.

5. Governments and National Strategy



Although some will still only partially and grudgingly admit it (World Bank 1993; see also Wade
1994), government intervention has been an essential part of the growth in output, exports, jobs,
and skills in the EA.NICs' electronics industries. With the exception of Hong Kong, government
policy and action has encouraged technology import, absorption, adaptation and innovation. All
of these have been fundamental to industrial growth and development.

The question now is - what future role is there for strategy?

Such is the variety of technologies, organisational forms and skill requirements within the
different EA.NICs and even within their individual electronics industries, and so limited is the
current data, that drawing conclusions about government policy remains a perilous affair.

However, it can be seen that the EA.NICs' electronics industries are constantly maturing.
According to a number of simple models - summarised in Figures 3 and 4 - the various
electronics industry sectors lie somewhere between the infantile and mature stage at present.
Whilst these sectors continue to mature (and until they reach the stage of decline in demand),
then the signs point towards a declining strategic role for government and an increasing role for
industrial managers and entrepreneurs. According to this logic, EA.NIC governments have
helped nurture many electronics industry sectors through the infantile stage until they are
sufficiently capable, confident and globalised to run on much more under their own impetus.

Figure 3

Intervention and Demand in the Electronics Industry
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Figure 4

Life Cycle of Electronics Industry Competitiveness
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Both models predict a declining role for government intervention in the medium term, and that
government action in the future is likely to need to be different from that in the past.
Nonetheless, this does not mean that the role of government will be entirely different, nor that
future success is predicated on an intervention-free strategy.

Future success is still likely to be rooted - as it has in the past - in government having the right
kind of foresight and long-term planning, in constantly changing policy as and when required,
and in choosing the right skills to imbue. Long-term planning, particularly, should remain a
hallmark of the EA.NIC governments that differentiates them from most of their IDC
counterparts.

Social partnership between government, employers and employees seems essential to future
success. The partnership holds prime importance for human resource development because of the
need to involve industry in projecting future skills, in devising appropriate training curricula, and
in devising complimentary and mutually supporting in- and out-of-house training at the
appropriate time. The social partnership is needed to provide the support and also to ensure the
worker has sufficient personal gain (from government and employer) to remain with an
organisation that has invested in his/her training.

Yet this partnership has actually been weak in the EA.NICs since the 1950s. The governments
have been the strongest players with business a distant second and the workers an even further
third, if represented at all. The reasons for this involve the nature of rapid economic and




industrial development which far outstripped the rate of development of employers' and
employees' organisations (ILO 1995).

Now, however, the uneven moves in the EA.NICs toward democratisation are changing the
political economy of these countries. In the past decade, industry has been encouraged to take a
greater responsibility in all regards in order to be competitive when the final protective barriers
are taken down. Workers also have become increasingly vocal whether through the unions as in
Korea or via workers' federations in Singapore.

Government dominated the partnership in the past, but if industry and workers experience greater
freedom of action and greater equality within the tri-partite relationship with government, then
the strategies and trajectories of the future will differ from those in the past.

The future character of the social partnership is in a formative stage as the political systems of all
the EA.NICs become more democratised, as the social framework seeks a new balance of
traditional and imported values, and as the globalisation of national economies changes the
requirements for competitiveness.

In terms of the social partnership's influence upon the skills profile of the future it appears that
the government may have relatively less power to direct and hold back worker demands for
social support. If this occurs, further distortions in the labour market may produce pressures both
for and against support of ongoing skills upgrading. The individual EA.NICs will each form the
response to this challenge blending socio-cultural factors with ongoing technological pressures.

This will require new research, and there will also need to be a focus on the process of dialogue
and policy formation, and on the infrastructural and institutional arrangements for dialogue more
than on particular policy items.

Governments, for example, are not static entities but are continually changing. One suggestion
has been that government serves client groups, like industrial entrepreneurs, best where its staff's
background and values, and institutional structures and processes map as closely as possible to
those of the client group (Gibb and Manu 1990). According to this perspective, government
should be reorganising to produce a higher-skill, more open, networked organisational form.

Future success is also still likely to depend on government action to support the industrial
infrastructure, local R&D, easy access to new technology, basic education and, perhaps more
than anything else, training.

It is not yet clear from research on labour displacement and compensating employment growth
whether it is the same workers who are moving to new jobs, or whether one set is losing their
jobs and a different set gaining them. Given the greater degree of employer-employee
commitment than seen in IDCs and the other factors, the former seems the more likely strategy,
at least for certain types of worker.

Whatever the true answer - which only further research can uncover - it is essential that
government promotes and invests in workforce training along continuous training and retraining

lines, as described in the following section, which is adapted from Pang (1994).

5.1. Continuous Training and Retraining as a Strategy



A national CTR strategy should be clearly outlined in an appropriate policy statement, with three
broad aims:

e raising awareness of, and demand for, CTR opportunities within the electronics industry;
o bringing CTR into the mainstream of vocational training;
o affirming the principle of lifelong training and learning.

The strategy should focus on particular target groups within the electronics industry, for
example, those facing most rapid technological change, those in the key export-earning spheres,
or those whose skills are becoming obsolete. The needs of older workers may also be given
special attention.

The groups, and their training needs, are best identified through use of labour market analysis
models specific to the electronics sector and sub-sectors rather than the more traditional national
manpower requirements approach (Psacharopoulos 1991, Adams et al. 1992).

In designing the training delivery mechanisms, three key principles must be borne in mind.
Firstly, training systems must be responsive to market needs.

Secondly, training must be available and accessible to those that need it. Barriers that demotivate
individuals from seeking CTR, or discourage employers from providing such training, must be
removed. Training (Green 1987:10) must be:

e Available to both employers and employees as and when they need, not when it suits the
training provider to deliver.

o Provided where it suits employers and employees, be it at the work-place, at home, or at a
special training location. CTR programmes should not be confined to formal institutional
training courses, but should take other forms of individualised learning opportunities such
as self-paced learning and distance learning.

e Relevant; that is, providing training that relates to the skills and knowledge directly
usable at the work-place. The prior experience or skills and knowledge acquired by
individuals must also be given due recognition. For example, experienced workers should
be provided with the opportunity to progress faster towards some form of competency
qualification by claiming exemption or credit through a system of 'accreditation of prior
learning'.

e Provided in 'small chunks' that can be easily fitted into firm and employee work
schedules.

o Supported by information, guidance and counselling services that help and encourage
individuals to take advantage of the learning opportunities made available.

Thirdly, training systems must be flexible, in order to adapt and update themselves as new
training needs arise.

All three of these principles will be influenced heavily by the institutional form where, for
example, the rigidities of certain national training systems can make them inherently
unresponsive and inflexible. The development of a comprehensive infrastructure of training
institutions and programmes for the provision of CTR is absolutely vital, and hence should form
a central concern of the national CTR strategy.

Training institutions need to provide:



e ana la carte-type structure of alternative training and learning opportunities, instead of a
fixed schedule of training courses;

o adecentralised management system that gives the institutions the necessary decision-
making autonomy and financial latitude, say, to adjust the resource allocation and course
contents quickly;

o flexible support systems rather than fixed and scheduled allocation of facilities and
resources.

In all this, the state will have a pivotal role. It should:

e Outline an explicit strategy, possibly as a legislative measure within a broader
employment, human resource development or training framework.

o Issue directives covering training regulation and administration, for example on skill
testing and qualification, occupational skill standards, or training requirements.

o Define the respective roles and responsibilities of the state vis-a-vis the industry. State
actions would include provision of financial incentives to encourage more firms to
undertake CTR, getting larger enterprises to extend their training programmes to non-
employees as well as those requiring retraining, and introducing levy and tax measures
(as a number have already done) to fund CTR programmes. The state is less likely to take
on a role as a training provider except in cases of market failure, such as training for
employees in small electronics enterprises which will not or cannot invest in training.

e Generally aim to promote and perpetuate a culture of lifelong training and learning
amongst training practitioners, policy-makers, employers and, most of all, individuals.

e Provide a suitable mechanism to ensure that a satisfactory degree of quality assurance,
uniformity and co-ordination can be achieved.

6. Future Research

Authors such as James (1985, 1993) have highlighted the dearth of research work on the
EA.NICs' electronics industries. Although new work is being added all the time, this topic still
remains insufficiently researched. As a result, for example, a number of the conclusions in this
paper can only be hazily, rather than sharply, drawn.

All research must accept that each EA.NIC is different from all the others, and that research with
a regional and homogenising perspective is distinctly limited. Policy recommendations cannot be
valid if they exist in a historical and socio-cultural vacuum. Going further, it is also clear that the
span of products, processes, jobs and skills is now so great within the electronics industry that
even research that aggregates at the sectoral level is suspect.

In particular, then, there need to be more micro-level, in-depth studies focusing on the choice,
use, adaptation and innovation of technology within individual firms. The few existing studies
and the aggregated figures simply do not provide enough detail on certain key issues:

o the true extent of technology diffusion, which one suspects to be slower than imagined
with new technologies sometimes supplementing rather than supplanting older
generations;

o the way in which technology is being adapted and used;

o the continuing role of low-skilled jobs;

o the fate of individual workers within the overall labour market.



On this last issue, too much has also been taken for granted in use of labour-related terms such as
'flexibility’, 'mobility' and 'labour shortage'. What do these mean in reality? There is too little
evidence on the use of recruitment as opposed to retraining in sourcing new skills. The ability
and willingness of employees (especially in certain groups) to change employers appears to be
less than in the IDCs, but also appears to be increasing. How great is this mobility, and is the
increase acting as a disincentive to training? What does the labour shortage really mean for the
EA.NICs - a shortage of skills or a shortage of people?

The uneven moves in the EA.NICs toward democratisation are changing the political economy
of these countries. If industry and workers experience greater freedom of action and greater
equality within the tri-partite relationship with government, then the strategies and trajectories of
the future will differ from those in the past. This will require new research, including work on
attitudes to new technology and on the role of labour unions.

Research in three other areas needs bolstering:

a) Work in English on Taiwan is lacking compared to that on the other three EA.NICs. With its
particular mixture of transnationals, large local firms and great numbers of small enterprises, and
its uncertain relationship with mainland China, Taiwan has characteristics not found in the other
NICs. The true extent of technology diffusion into the three main industrial groups needs further
investigation.

b) Much of the work on these electronics industries has been 'gender-blind'. The use of women
workers in export processing zone (EPZ) industries has been investigated but there are signs, for
example, of more women workers being taken on in the non-EPZ industries. This can form part
of strategies to overcome labour shortages as well as strategies to seek cheaper, more flexible
staffing. As has been done, for example, in the case of Malaysia's globalised sub-contracting
work, there needs to be more research looking at the differential impacts of particular
technological trajectories and business strategies on men's and women's jobs and skills.

c) A greater attempt to move beyond stereotypes to a clearer understanding of the ways in which
any 'Confucian ethic' affects the technology-employment/skills relationship within individual
firms.

Finally, all the countries in the world do not follow a neat, linear, historical progression. Whilst
the experience of the EA.NICs may offer lessons for other developing countries, it does not offer
a definitive blueprint. As electronics industries emerge in other countries, so fresh research will
need to be commissioned.

Similarly, there has been a false assumption implicit within much research to date that EA.NICs
have been following a path already beaten by the IDCs. As has been shown, not only have the
EA.NICs followed a path somewhat different to that of the IDCs but they can also, in one or two
instances, be seen as 'ahead of the game' compared to the IDCs. Perhaps it may therefore be time
for research that seeks to draw lessons for IDCs from the experience of the EA.NICs rather than
vice versa - as has so often been the case in the past.
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