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ABSTRACT

Economic globalization has exposed the electric and electronic industrial sector to
competition, which is intense and global in character. This situation subsequently influences
the capability of firms to plan production based on a new perspective. Affected firms thus
implement several strategies to upgrade their competitiveness at the global scale through
product upgrading; and this is related to the capacity arising from the producer services
sector. Following from the above, this paper aims to examine to what extent industrial

Keywords upgrading in the manufacturing sector is possible via the integration of the capacity arising
Electric and electronic, from local producer services component, which is in line with the ‘Manufacturing Plus Plus’
IMP2, strategy of the IMP2. Using research methods such as face-to-face interviews and

questionnaire survey and focussing on R&D and IT, this research on the electric and
electronic firms in industrial areas in Penang (30 firms) indicates that industrial upgrading
efforts in the manufacturing sector could be achieved through the integration of advanced
producer services components in the production process. In this respect, this research
contributes to current knowledge and understanding (from the perspective of theory and
practice) on producer services—manufacturing sector relationship.

Producer services,
Industrial upgrading,
R&D & IT.

Introduction

The contribution of the electrical and electronic industries
(E&E) as the main force of Penang economic contributor has
long been proven. The development of this industrial sector
became dominant when the Malaysian Government started
emphasising on the exports rather than on the imports in the
1970s. The intention was to promote economic development in
the country. Since then, the electrical and electronic industry has
become the industry with the most investment proportion rate
and contributed 2/3 of the Malaysian total exports. As a pioneer
industry in the state, the electronic sector started out as labour
intensive operation and at the same time dependences on
assembly activities as well as to the product quality test.
Nevertheless, Penang and Malaysia emerged as one of the most
important exporter of semi conductor products.

Attempts had been made to relate the production process in
the electric and electrical industries to the role of producer
services particularly R&D and IT to increase the grade of
manufacturing industries (IU). The ‘Manufacturing Plus Plus’
strategy which is in line The Second Industrial Master Plan
(IMP2), has tried to provide basis to assist manufacturing
industrial sector on a wider scale, resilient and has international
level competitiveness, by relating capability from local producer
services component. This is because emphasis given towards
productivity and international competitiveness intensification
needs efforts to prompt production of products which have
added value. This mirrors increasing use of capital and
technology as well as the use of knowledge and information in
innovative production environment. The emerging world
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economy, liberalization process and globalization economics
activities expose the manufacturing industrial sectors to
prevailing global competitiveness, creating so many new
opportunities and challenges. The process not only opens wider
international market, it also motivates advanced manufacturing
technology, makes firms organization to become more complex
causing it to be reorganized. This in turn gives implication to the
firm’s capability in planning production based on a different
perspectives or alternatives. Liberation and globalization process
and observation towards its effects on the industrial
development in Malaysia should be seen from various
perspectives. This is because, globalization will cause the future
Malaysian industrial policy to be seen in the contexts of the
country’s efforts to increase its competitiveness in international
level particularly through increase of products grade.
Specifically, it involves increased products from low value
clusters to high value clusters as well as increased function
activities along the value clusters in order to compete in the
world markets. The question of to what extent the increase in the
manufacturing industrial grade can be achieved by relating it to
the capability of the producer services, particularly from the
components of local R&D and IT will be clarified in this paper
work based on the case study of the electrical and electronic
industries in the Penang Industrial area.
Productions and Competitions in the new Millennium
Economic development in the preceding millennium was
based on high labour input, foreign investment and raw
materials resources (see Scott, 1988; Dicken, 1992, 1998;
Hayter, 1997; Daniels and Bryson, 2002). Therefore, up until the
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end of 1980s, the focus of geographic field was on factors of
location and technology particularly in the importance of these
factors as a corporate strategy among manufacturing firms to
increase their competitiveness (see Scott, 1988; Malecki, 1991;
Hayter, 1997). This situation urged for location finding strategy
which offer raw materials resources, labours and low payment
thus propelled distribution of production units of multinational
companies into certain developing countries. Nevertheless, by
1990s onwards, the shift in the development of manufacturing
corporate firms strategy specifically in developing countries
towards the efforts of restructuring the manufacturing in order to
be more conducive and innovative as well as in line with global
competitiveness. It also which requires the firms to be more
cautious (see Henderson, 1989; Sassen, 1991, 1994;
Macpherson, 1994, 1997a, 1997b; Hayter, 1997; Daniels and
Bryson, 2002; Ernst, 2002, 2003).

In this new millennium, the conventional approach to
development has been debated due to its decreasing return if
new technological advancements are not implemented in the
firms manufacturing processes (see Henderson, 1989; Britton,
1990; Mathe and Shapiro, 1993; Bryson and Daniels, 1998a;
1998b; Daniels and Bryson, 2002; Ernst, 2002). Consequently,
many earlier researches emphasizes on the capability of firms
developed technology particularly in industries which are
characterized as innovative, the extent to which they will be able
to interact with local firms and become the foundation of a
region’s economic development. The new millennium also sees
that development in the manufacturing production sector will be
achieved when innovation in the producer service sub-sector is
integrated in various level of the products chain. This is caused
by the implication that the main characteristics of producer
service sub-sector such as skills as well as specific and modern
knowledge to the changes in the production process and value
added basics on physical products (Hitchens, O’Farrell and
Conway, 1994; Bertschek, 1995; Bryson, 1996 in Bryson and
Daniels, 1998a). Such situation is fitting with the most dominant
criteria in the post industrial era of economic activities which
emphasizes on the manufacturing oriented services (see
Galenson, 1963; Beyers and Alvine, 1985; Grubel and Walker,
1989; O’Farrell and Hitchen, 1990; Sassen, 1991, 1994; Allen
dan Gay, 1994; Bryson and Daniels, 1998a, 1998b; Haksever,
Render, Russell and Murdick, 2000; Daniels and Bryson, 2002).

Ever since the 1960s, man power in the economy of
developed countries has shown a shift from manufacturing to
various service based employment activities. Development in
the global scale has also shown rapid growth in service activities
especially in producer service sub-sector because of its role and
capacity in increasing a country’s economy (See Beyers and
Alvine, 1985; Daniels, 1985, 1993, 1999; Walker, 1985; Ochel
and Wegner, 1987; Elfring, 1989; Grubel and Walker, 1989;
Price and Blair, 1989; Sassen, 1991, 1994; Allen and Gay, 1994;
Hutton, 1997; Dicken, 1998). Indirectly, the shift has brought
about significant implications and challenges towards
production techniques, operational structures as well as job
environments of the service provider firms, which roles have
changed — from local to global scale (Macpherson, 1994, 1997a,
1997b; Beyers and Lindahl, 1996; Bryson and Daniels, 19983,
1998b; Coe, 2000).

Producer Services — Manufacturing Relationship

Manufacturing sector and service sector have pronounced
relationship and rely on each other more than the other
economic sectors (see Kotler, 1980; Hischorn, 1988 in Daniels,

1985; Marshall and Wood, 1995, Dicken, 1998). For instance, a
part of the service sector output is used in the production of
manufacturing and services through the final consumers (Grubel
and Walker, 1989:21). The chain relationship shows
development of the producer service urged by demand towards
products, which eventually causes the service input to be
perceived as a dynamic power to assist in the high end
manufacturing product (high end product) such as in the
production of wafer fabrication (Grubel and Walker, 1989;
Briton, 1990; Coffey and Bailly, 1991, 1992; Mathe and
Shapiro, 1993; Macpherson, 1997a, 1997b).

Study conducted by the World Bank in 1988 (see Sassen,
1994) indicates that service content in the end products
production and demand for producer services has increased. This
is due to the fact that the production of certain products
especially JIT (Just-in-time) concept based products and
electronic products have brief life span but very high in value
and require the firms to act promptly to the changes in the
demand trend. This situation forces the manufacturing firms to
increase the use of technology especially high technology in
order to produce high added value products, reduce risk as well
as ensure productive production operation, conducive and more
competitive business.

All products presentation and competitiveness the modern
manufacturing industries need skills or expertise that can be
obtained from producer services (Hitchens et.al, 1994). Urry
(1987 in Sjoholt, 1994: 116) state that producer services cannot
be regarded as a part of the significant components in a
production system particularly for different phases in the value
added chain. The use of producer services components in the
industrial product manufacturing chain can be argued, especially
in the context of technical and scientific interaction (lleris, 1994
in MacPherson, 1997a: 53). According to Tyson (1993 in
MacPherson, 1997a: 53), this interaction plays important role in
providing innovation to the consumers especially when
developing unique new products, which are different from
preceding products. The use of new production techniques,
which evolved through R&D program will make designing
process easier (Calantone et.al., 1988 in MacPherson, 1994:
453), reduce damage rate (Schoenberger, 1989 in MacPherson,
1994: 453) and increase the overall product market performance
of the firms (Kotabe, 1990 in MacPherson, 1994: 453).
Customers usually measure or evaluate the efficiency of a
particularly service based on the end product manufactured by a
certain firms in line with intangible service input (Daniels, 1985,
1993; Price and Blair, 1989; Mathe and Shapiro, 1993). Changes
in the industrial organization, which has become more complex
in the recent time, have increased demand on producer service to
expand business in the market (Britton, 1990; Beyers and
Lindahl, 1996; Lehtinen, 1999: Coe, 2000; Morshidi, 2000).

As a conclusion, factors initiating the increase in demand
for service components among manufacturing firms are the
increase in the production of products and the availability of
differing service offers especially related to the extent it involves
various production processes; increase in the business contexts
and firms management either in national or international level,
which have become more complex; increase in government
involvement; cost factor estimation; flexibility; risk reducing
and needs for very specific skills. Factors stimulating the service
providing by service provider firms are; advancements in
telecommunication, information and computer technology;
service firms capability in identifying better opportunities and
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alertness towards changes in demands as well as changes in
governmental policies and input cost. Achievements shown by
producer service provider firms indicate the increase in demands
for certain services from other firms inclusive of manufacturing
firms because of the rapid development and trade of the sector
(Miles, 1993; MacPherson, 1997a; Daniels, 1999; Kellerman,
2002). On the other hand, the unreadiness of producer service
(including quality quantifying) is important because it will
influence the cost and competitiveness of products.

Even though, the contributions of the producer service sub-
sector have been recognized in the manufacturing-production
sectors, up until the present time, not many theories or models
can be put forward to explain the relationship between the two
sectors (refer to Mathe and Shapiro, 1993). Deliberation towards
the materials referred by most researchers shows that resources,
which discuss on the integration of the manufacturing producer
services, are limited. It is acknowledged that many wrote with
regards to the producer service but very few relate it to the
manufacturing production sectors. This indicates that the
suggested theories and models are not establish yet. In
theoretical context, it has been discovered that only the book
written by Mathe and Shapiro (1993) entitled ‘Integrating
services in the manufacturing company’ discusses about the
relationship between producer-manufacturing services. In the
earliest chapters, both scholars admitted that until the year 1993
(the year the book was written), not many people write about the
relationship between the producer-manufacturing services.
According to Mathe and Shapiro (1993), services are important
to the manufacturing firms to increase competitiveness
especially in determining the overall sales of products. When
competitiveness becomes more intense, manufacturing firms
cannot avoid from integrating service and manufacturing
components especially in the process of producing better
physical products to ensure that the market segment remains
high. Integrated services by firms in the physical products are
predicted to be able to increase benefits to the customers who
buy the products directly or indirectly. Further elaboration on
the roles of producer services in the manufacturing industrial
products chain, which was given emphasized by proceeding
theories, is more on the relationship in the context of logistic and
importance from the perspective of market size expansion. The
model introduced by Quinn and Doorley (1988 in Haksever
et.al., 2000) is the only model that try to relate services and
manufacturing production sectors. However, this model cannot
discriminate the role of services in the production process of the
manufacturing sector based on the specific service categories
whereby service is supposed to be separated because of its
different functions, capability and productivity. This in turn will
produce different input and implications.

Area of Study

The profile of the area of study in Penang includes
industrial estates, technoplex area and Free Industrial Zone
(FI1Z). Figures 1until 4 show the specific profile.

Penang Industrial Area

Penang is situated in the northwest of Peninsular Malaysia,
and consists of Penang island and Seberang Prai on the mainland
(refer to Figure 1.). Penang industrial area can be divided into
industrial estates, technoplex area and Free Industrial Zone
(FI1Z). More specifically, it is represented by FIZ and technoplex
areas in Bayan Lepas as well as in Mak Mandin, Prai, Seberang
Jaya, Bukit Minyak and Bukit Tengah. These industrial areas
especially the FIZ in Bayan Lepas as well as the technoplex

areas are situated in urban area and near the Bayan Lepas
International Airport, which gives these areas the advantages to
grow rapidly. The first industrial area in Penang, which is Mak
Mandin, was opened in 1964, followed by FIZ in Bayan Lepas
in 1972. The opening of these free industrial zones marked the
beginning of exposing Penang to the world economic flows. The
first R&D based Penang Strategic Development Plan (PSDP1)
and the second (PSDP2), which were reviewed by the state
government, have outlined several aims especially in the efforts
to produce industry developed society through manufacturing
industrial sector. Through the industrial manufacturing sector,
the Penang State Government encourages firms to shift into
automation and increase the use of high technology in their
production activities. This encourages the manufacturing sectors
to enter a new phase where firm operation push for activities
with high added value, capital and technology content as well as
high skills. These are the highest and fastest advances in
Malaysia. When other states were struggling to make industrial
manufacturing as their main economic source, Penang is
comfortable with its position and among the earliest to prove
that this sector has succeeded in developing domestic economy.
The study areas chosen have the following characteristics:

1) Penang Industrial area is an establish industrial area in terms
of electrical and electronic products production in the northern
region of Peninsular Malaysia as well as located in urban area
(Figures 2, 3 and 4).

2) Operating firms, particularly in Bayan Lepas FIZ and
Technoplex areas practice manufacturing based productions
compared to the product assembly activities. This is in line with
the aim of the study that tries to explore the roles of R&D and IT
service components in the production of products especially in
the pre (before) and post (after) phases of production, which are
applied by firms focusing on the product manufacturing
activities. The study is also in line with the government’s effort
through PDC, which has suggested to develop the first
Multimedia Super Corridor zone (MSC) , the first of it kind in
Bayan Lepas industrial area and technoplex. The existence of
MSC zone marks the operating firms in both areas has achieved
satisfactory level. In short, it can be said that the area of study
has unique strength as a manufacturing operational centre
compared to assembling product activities.

3)However, there are no specific operating producer service
providers in the area of study.
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Figure 1. Free Industrial Zones in Penang

The process of decision making related to the types of
producer services integrated into the production of electronic
products will be done based on the type of industry, the type of
products produced and firms ownership. The discussion will
focus on electronic firms considering that the R&D and IT
components are more critical in the manufacturing based
production process compared to assembly practiced more by the
electrical firms. The discussion will also focus on the most
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dominant service components needed by firms in the phases of
before and while a product is being produced as well as
examining how it is prepared and the purpose following any
decision made(refer to Figure 5 and 6).

Figure 2. Outflow due to rapid growth of industrialization in
Bayan Lepas

Figure 3. Location of Penang Giant Electronic Firms
(currently still operating)

Figure 4. Dominating firms on production of high
technology and value added product
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Figure 5. Services Components at the pre process (needed
before production) according to degree of importance:
Penang Industrial Area (%)

Figure 6. Services Components (post process) needed while
production according to degree of importance: Penang
Industrial Zone (%)
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Source: Author Survey, 2002
The concept of self-developing R&D service component
addressed in this study involved two main phases which are (1)
developed as a whole by a R&D unit within the particular firms
or (2) the firms carry out additional value activities for
infrastructures provided by the central head office or customers
that are generally characterized as shown in Figure 7. In other
words, the second phase shows that these particular firms are
involved with the application of developing process instead of
product. The firms’ involvement, whether in the development of
process or product should be recognized as they are two
different phases and involves the process of making the most
critical decisions. Consequently, firms developing R&D
components in both the areas of study involved both situations
as clarified in (1) and (2). Nevertheless, most studied firms are
more exposed to activities in phase (2). This shows that, the
main feature of firms in both areas of study is the tendency to
obtain R&D and IT service components compared to products.
In addition, the cycle of the manufacturing process shows
complex chain, which needs to take into consideration various
existing factors and connections.

Parsa y

[ rneipreast

Figure7. Decision Making Phases in Relation to the
R&D and IT Service Components

Source: Interview, Fieldwork September 2002
R&D components integrated by the firms’ branch are
general or specifically supplied by (1) R&D central head office
units, (2) collaboration between the central head offices and the
consumers, (3) R&D firm branches unit and consumers or (4)
everything is supplied by the consumers. The service
components developed in phase (1) will continue to be
integrated in the production process without adding value. In
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general, in this particular phase, the production process is easier
because the infrastructures are provided and firm branches only
focus their activities to producing products based on fixed
specifications. In the meantime, the (2), (3) and (4) phases show
more complex interaction because firms that collaborate with
their main consumers have limited control structure as their
overall capability is controlled by the consumers’ capital. The
phases also need value added activities to infrastructures
provided so that they will become more specific as required by
the consumers based on certain particular 1SO specification by
using expertise and technical experiences available in the firms.

There are also certain research firms reporting that it will be
easier if the needed service components are determined or
supplied by the consumers themselves instead of assigning the
responsibility to the judgment and capability of the technical
experts, who handle R&D units. This matches the complex chain
of the phases that need to go through by every firm in producing
new products. Moreover, the initiative to develop a product is a
high risk effort and hard to carry out (refer to Abibullah et al.
1994; Zainal Abidin, 1999; Keinschmidt and Cooper, 1991;
Song and Montoya-Weiss, 1998 in Muhamad, 2002). In
contrary, the success in a competition and market size benefited
mostly depends on (1) the firms’® capability to produce
appropriate product in line with the current trend, (2) becoming
the first party that is capable to acquire maximum profit and (3)
the last to face upheavals (Ernst, 1997: 26). It shows that firms
need to depend on the input quality instead of the output
quantity because in the course of this method, cost can be
reduced.

This situation also describes the process of developing R&D
components such as creating ideas and designing product design
are not easy tasks because of their major influence and
implications to signify the firms capability to their customers as
well as their competitors. When the needed R&D component
becomes more sophisticated or complex, it needs bigger
investment and usually the transfer level from the central head
office to subsidiary firms will decrease. On the other hand, to be
able to compete in the global market, firms should always be
innovative through new products inventions and processes in
order to keep up with the latest trends. This is because, in the
production process, there are three main component that to be
given priority by entrepreneurs which are related to production
techniques, production scales as well as production location
whereby the combination of the three is influenced by the
production and market factors (Dicken, 1992).

The most needed R&D service components by firms in the
Penang industrial area in the phase before products are produced
are the process of developing product (62.1%), quality control
(58.6%) and product designs (46.7%). In the meantime, the most
dominant IT components in this phase are the information
management system (37.9%) and data processing (27.6%). As
seen from both areas of study, the designing services and quality
control are perceived to be the two most significant components
in the phase before products are produced. This is because,
inappropriate design productions and quality control processes
involve higher cost (Zainal Abidin, 1999: 15). Therefore, to
prevent any arising problem, these processes need to be
controlled during the phase before products are produced.

R&D components required for production process in
Penang industrial areas according to the degree of importance
include quality control (72.4%), product development (41.4%),
software development (24.1%) and computer software (24.1%).
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The IT components involve information management
system (34.5%), data processing (24%) and EDI (17.2%). The
component of graphic design service is considered a non-
significant component in both production phases in most of the
research firms. This is due to the firms’ perception that these
components come in package with the product designing process
instead of in different entities.

If observed, among the service components which are
becoming more significant in the process of product production
are the use of technology based on the most advanced
manufacturing processes such as CAD/CAM/CNC and EDI
technology. The increase in the level of the most advanced
manufacturing process based technology use is stimulated by the
firms’ need to become more competitive. It is because CAD
service and CAM system are able to control and integrate the
production processes even though the firms are operating
production in different locations (Knox and Agnew, 1998: 206).
In similar vein, the EDI technology enables the firms to carry
out transaction processing both with the consumers or service
provider firms such as sale order processing and delivery.
Nevertheless, it is found that not all the research firms use this
method as the main mode of communication. Moreover, the
frequency and variety of EDI utilization is not of much between
among products. This shows that the EDI usage rate among the
manufacturing firms in Malaysia is still low. As a whole, the
level of EDI usage depends on the size of firms, experience as
well as the power acquired by suppliers. It is also found that,
firms with self-develop service components needed in the phases
before production will increase the effort until the phases when
the products are being produced. Consequently, there are firms,
which refer to both phases as the same phase. The truth is that
this matter is related to the type and quantity of product
produced because it will influence the process involved as well
as change all aspects production, technology criteria and needed
workforce.

Generally, the majority of firms in the area of study
admitted that the capability of the producer service components
in influencing the development of production operation (Table
1), are able to expand geographical market (Table 2) especially
in the context of establishing close relationship between
suppliers-consumers. The capability of a global ranking
manufacturing company is typically measured based on its
capability of producing global or world standard products. For
that reason, being a global industry, all electronic products
produced by the firm should cater for international standard. The
standard is important as a formula and acknowledgement to
measure the rate of services as it was established professionally.
There were several studied firms, which had achieved 1SO 9001
status for showing satisfying performance in the designing,
development, production activities as well as preparing services
for the production of products.

On the other hand, most firms only develop certain service
components while the others are obtained from the central head
office or foreign service supplier firms. Regardless of the efforts
to develop R&D and IT service components in firms, its features
are not in total, as only certain components are developed
particularly the easier ones. The rest are still very much
dependent on the central head office or service provider firms
even though most of the firms particularly those operating in the
Penang industrial area are well established and produce world
standard products.

Accumulated data shows that there are a few numbers of
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foreign multinational firms in both areas of study that have
satisfying performances when the R&D and IT components such
developing and products designing activities are carried out by
the R&D unit in the firms. This is because; the R&D activities in
most foreign multinational firms are done in the central head
office while the process of manufacturing and product
assembling are done in subsidiary firms including those in
Penang. What is more visible is the fact that R&D activities are
carried out by a small number of research firms perceived to be
in the second ranking after their central head office in developed
countries. These firms are responsible in providing R&D
program facilities for other interested firms or their subsidiary
firms operating in China and Thailand. These firms not only
focusing on the manufacturing activities of certain components
and R&D, but are also involved in activities such engineering,
marketing and suppliers chain to ensure steady increase in
competitiveness of their subsidiary firms.

Even though there are only a few firms involved in these
activities as well as involving only foreign multinational firms,
but the achievements shown are significant because they are
developed by local technicians, who undergone training in the
central head office or while working. These local experts are
responsible in designing in the process of producing new high
capability integrated circuits. They are also exposed to the
materials production processes at the initial stage, which has
always been recognized as the most critical phase in the
production of products especially for firms who focus solely on
the components manufacturing activities.

The involvement of a large number of local experts in the
phase before products are produced shows that the re-
establishment process and new invention are not entirely
dominated by developed countries but are also being dominated
by developing countries. Moreover, the technique of reducing
the size of electronic components (called micro electric) is the
latest trend in the electronic industry and all the firms are
competing to become the first party to be able to produce such
products (Marsh, 1981 in Rasiah, 1994). On the other hand, the
extent to which this process will succeed will depend on the
capability of the local experts to absorb and manipulate
technology from abroad in a shorter period. In relation to this,
the expertise and the level of production depend mostly on the
R&D and IT service components because they will enable the
firms to compete efficiently with products from Taiwan, South
Korea or Singapore. There are also research firms that become
the centre of development of the R&D activities on behalf of
their central head office. This advancement, is suffice to put
thrust in all of the activities, perceived as critical, and done by
Japanese firms seen as demanding to carry out R&D activities in
subsidiary countries, more so to the central head office.

Wafer production based firms which ordinarily obtain
silicon bars from abroad particularly from well-known chemical
companies. The imported silicon bars are processed to produce
pieces of wafer. The process of cutting the wafer is done
according to instruction and specification set by the customers.
The machines used should also be suitable and commonly fixed
to ensure that the final products follow the customers’
specifications. More often than not, the engineers involved in the
process of silicon wafer production master the field effectively
but are not allowed to change the components into other designs
without prior approval from the management. However, these
engineers initiated modification to the machines with the
purpose of optimizing and maximizing the productions. The

modification of these machines shows that the firms are exposed
to the efforts of developing production processes instead of
products. Generally, local firms have fewer provisions to carry
out R&D activities and are also facing shortages of technical
expertise in the process of producing high technology based
products including wafer production. The lack of capability is
said to be a hindrance in producing new products.

According to MIDA, there are four significant conditions
that need to be fulfilled by a firm in handling wafer fabricating
level: (1) generally, the unadulterated of materials should exceed
99.9%; (2) specific air-conditioning system is needed to ensure
the air cleanliness; (3) constant electricity supply without any
disruption and (4) the availability of sufficient professional and
technical experts. The question is to what extent the firms in the
specify research areas fulfil these specifications. Moreover, the
capital needed by a firm in producing wafer-based products is
excessive. Consequently, supports and aids in the forms of
incentives are important in the realization of the goals of
increasing the number of high-tech industries. The process of
wafer production also shows a complex relationship.
Furthermore, not all stages in the process of producing wafer are
carried out by subsidiary firms such as in stage (1) and (2)
because in the initial stages, particularly those involving crystal
growth and development are still done in the central head
offices. It shows that the process of wafer production, which is
mostly done in subsidiary firms, only begins in stage (3)
onwards. If the R&D activities in the manufacturing industries
in this country are developed, the technological skill will
indirectly, developed as well.

Conclusion

Foreign multinational firms are depends on their central
head office in order to obtain certain expertise particularly
related to the latest technology. The step is taken to ensure that
the product designing processes are able to react swiftly to any
change in the global scale. However, industrial upgrading efforts
in the manufacturing sector could be achieved through the
integration of advanced producer services components in the
production process. It is in this respect that E&E industries like
the Penang Industrial Areas have repositioned themselves within
the global system of regions by restructuring their industrial
growth to achieve higher level of manufacturing. In this respect,
this research contributes to current knowledge and
understanding on producer services—manufacturing sector
relationship.
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Tablel. The Influence of Producer Service on the Development of Firms

Penang Industrial Areas
Response Frequency %
Will change 22 73.3
Will not change -
Unsure 8 26.7
Total 30 100.0

Source: Author Survey, 2002
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Table 2. The Influence of Producer Service on the expand of geographical

market
Penang Industrial Areas
Response Frequency %
Will Expand 24 80
Will Not Expand - -
Unsure 6 20
Total 30 100.0

Source: Author Survey, 2002



