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ABSTRACT

Malaysia is a transition economic country that aims to be a developed country by 2020.
In realising this mission (Vision 2020), the cluster concept has been an interest and
adopted by the central authorities. There are few years ah@adch the targeted year

and it interest of this study to investigate the relevant development on its own

engineered cluster of the Multimedia Super Corridor (MSC) that was put forward on the

success of Silicon Valley in the US.

This thesis focuses ondhdevelopment of the MSC cluster in the Malaysia context. It
examines and measures the state of the cluster, the role played by its core actors (from
Triple Helix perspective) and their relationship in the MSC. The role of collaboration
has been used to mmure the relationship among actors with the key determinants of
cluster formation. A mixed data collection method was used to answer the research
guestion and objectives involved.conceptual model for anaingthe MSC clusters
proposed, bringing togieer insights from the literature on clustersle of actors,
collaborative relationshipand the complex systems of innovation approacfihis
conceptual model uncover the weaknesses of social dimension (social infrastructure) in
Porterds di atmogercral mpprbach of Briplel Helix model in the cluster
developmentThe cluster lifecycle modek used to adthe depth to the analysisn the

conditionof cluster development
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CHAPTER ONE

INTRODUCTION

1.1 BACKGROUND OF THE STUDY

The success of transferring public research to full commercialisation is dependent on
various factors such as legislation, the economic environment and entrepreneurship,
technical progress, and university stratedi@gerche (2002). This argument plays well

into the more mainstream concept of the Triple Helix as espoused by Etzkowitz (2005)
where there are interactions between universities, industry and state (Government).
Etzkowitz highlighted knowledge capital asetimost crucial factor in creating
successful regional clusters. This study considers this Triple Helix model where it seeks
to explore new configurations of institutional forces emerging from national innovation
systems, especially from relationships beswgovernments, industries and universities
(Etzkowitz and Leyesdorff, 2000) in regional development strategies. An interesting
view of the model by Stiglitz (2002) is the emphasis on the value of nurturing industries
through the collaboration between ugrsities, researchers, government departments,
public officials and agencies to benefit the firms, sector and country through created

knowledge transfer channels.

1.2 THE PURPOSE OF THIS STUDY

The purpose of this study is to use these established frametwonkgestigate their

relevance for regional development on an engineered cluster in Malaysia; the



Multimedia Super Corridor (MSC), situated south of Kuala Lumpur. This MSC cluster
is an example of a green field attempt to create a functioning industis&ichs a basic

feature of the Malaysian government economic development policies since 1996.

1.3 RESEARCH QUESTION AND OBJECTIVES

This investigation seeks to answer the following research question:

i Wh at are the factor a n dinants fertsuceesstuli o n a |

cluster development and how do they fit

The objectives of this research are to:

1. Explore and investigate the factors (determinants) for the development of firms
in a cluster.

2. Examine the factors that inflaee firm growth in the cluster: the collaboration
effect including motives and barriers

3. Understand the nature and role of university, industry and government; and their
relationship in cluster development (MSC Cluster).

4. ldentify the primary determinant cdition factors that make the MSC cluster

different from organically formed clusters.

1.4 SIGNIFICANCE OF THIS STUDY

The concept of the industry cluster is widely regarded as one of the main tools for
generating economic growth and competitive strategies of nations. This concept,
popularised by Porter (1990), suggests that industry clusters promote the

competitivenessoi at i ons 6 i ndustries through a set



respective clusters. The actors in such clusters include firms, universities, institutions
and government play vital roles towards the success of the cluster along with its
competitive frategies such as the need to innovate. Research done by Baptista and
Swann (1998) found that firms located in strong clusters are more likely to innovate.
This has led to the concept of industry cluster being adopted as one of the strategy for
economic gowth. However, it has also created challenges for developing countries that
have adopted the strategy. These challenges are significant and often require the

adopters to address the following questions in order to successfully overcome them:

(1) how signiicant is the cluster concept for developing country;

(2) how far and vital the actors in the cluster play their roles;

(3) what motivates firms locates themselves in the cluster;

(4) how crucial the process of cluster formation; and

(5) above all whatypes of challenges for policy maker to strengthening cluster

formation and development especially for developing counties?

Currently, there are few documented success story of cluster formation from developing
countries in the literature. Undoubtedlyetk will be those who will argue that there
exist successful clusters such as that of Silicon Valley in the United States of America,
the Cambridge Fen in the United Kingdom and the Sephisopolis in France.
However, these clusters have grown organycathere it would not be preposterous to
describe some of their growth and success as owing to some degree of luck and
opportunity. What is lacking in the literature is a discussion of cluster formation from
the perspective of developing nations where tlusters are specifically engineered.

This study is designed to fill the gap in the literature and the results of the study could



have significant impact on the understanding of the important role of actors and
collaborative relationship for developmentesfgineered clusters. It has to be noted that
not all features are applicable or replicable in developing countries specifically due to
cultural, political and economic differences, but, it is worth identifying and cultivating
what works. Therefore, it imferesting to investigate and explore the developmental
process of an engineered cluster such as the MSC in Malaysia. In addition, this study
should contribute to policy making for regional development in developing countries by
providing a planning framewvk of the key issues contributing to the success of an

engineered cluster in developing countries.

1.5 STRUCTURE OF THE STUDY

This thesis is structured in nine different chapters. Continuing from this introductory
chapter, Chapter Twpresents discussion amd the issues related to the importance of
innovation for technological change and the management of such innovation. The
chapter provides an overview of cluster concepts focusing on the topical area of
innovation with an emphasis on the determinantsfaatbrs behind the phenomenon,
including the role of technology based firms, the role of government and universities in

economic development.

ChapterThree discusses the relevant concepts and theoretical underpinning of this
research in order to enhance the understanding of cluster formation. The discussions
here present a review of relevant literatures within the confine of cluster formation.
Particular atntion is paid to the literatures on national system of innovation; -triple

hel i x; Porter 6s di amond model ; and final



model is finally developed and presented in order to provide a framework for this

research.

While thenext chapter, Chapt&our, focuses on framing Malaysia as a case study. The
substance of the discussion here take on
current economic development; the National System of Innovation (NSI) guiding the
trajectoly of this development with present the role of government, universities and
technology firms; and finally identifying central government initiatives to develop the

country.

Chapter Five is more practical in its approach which presents the methods ot in

to address the issues raised from the research questions identified in Chapter One. The
chapter also present and discuss relevant research tools and methods available whilst at
the same time channelling the discussion towards the most approprifiedategy

and data gathering techniques.

Chapter Six present findings from the quantitative data collected from the questionnaire
survey of MSC and Biotech companies. The discussions of this chapter include
statistical analysis of the findings and the ailiity of variables within the
guestionnaire. An influence diagram is also presented as the summary to illustrate the
findings of the survey and enhance the understanding and meaning of the data to this

research.

Chapter Seven presents the qualitativeeesmf the findings of this research. The
discussion in this chapter takes on presenting the narrative of the 21 semi structured
faceto-face interviews conducted in Malaysia. This chapter further explained the
protocols and process of the qualitative datalysis. Also, influence diagram was used

to summarise the qualitative data.



Chapter Eight incorporated the findings from the quantitative and qualitative method in
Chapter Six and Seven respectively in order to present a coherent discussion of the
findings. Central to the theme within Chapter Eighttas summarise and draw
conclusions on the findings of the survey anddeépth interviews; discuss their
implications and limitations of this study; and finally make suggestions for further

research.

ChapterNine presents the critical reflection from the research findings and discussion.
This chapter concludes the thesis by: (1) summarising the research findings; (2)
discussing the contribution from theoretical and practical perspectives; and (3)
presenting lie limitations of the research. Recommendation for future research is also

presented.



CHAPTER TWO

INNOVATION AND INDUSTRIAL CLUSTERS

2.1 INTRODUCTION

This chapter presents a discussion of the issues on the importance of innovation for
technologicalchange and the management of innovation. The application of cluster
concepts in innovation are also discussed with emphasis on the determinants and factors
behind the phenomenon, including the role of technology based firms, the role of

government and ungrsities in economic development.

2.2 INNOVATION: AN OVERV IEW

l nnovation can be defined as an i mportant
a more conventional definition of innovation can be found in various acagmmals

According to Schumgter (1961), entrepreneurs are the driver of economic

development and they do this by what is described as:

Acarrying out (SehumpeterMB6il:13RX i ons 0.

This notion of carrying out new combinations is where entrepreneurs introduce
innovation & a new invention or new process. By virtue of this view, it can be
considered that from an economic perspective, Schumpeter (1961) defined innovation
as new combinations of concsjty introducing new good, new method of production,
new type of market, meresources and new organisatiarthe industry. In turn,laof

these factors exist to satisfy human twaRogers (1983) referto innovation as

adopting new ideas to the organisation while Freeman (1983) defined innovation as



offering new products or sdaces through the use of new knowledge that meets
consumer8need. For the purpose of this thesis, the definition of innovation shall take
on the perspectives put forth by Schumpeter (1934) where innovation is refeagd to

five different aspects:

1. The ntroducion of new products or services

2. The introduction of new methods

3. The opening of new markets

4. The e of new supply soces

5. The restructuring of industry through new competition
Therefore, to remain competitive in the market, the ability to change and inrfowate
applying these five factorss very important. Porter (1990) suggested that by
introducing new technologies and new way doing things, companies could achieve

competitve advantage.

2.2.1 The importance of innovation

Many multinational corporations (MNCs) such as Microsoft, IBM and Apple Inc. have
incorporated innovation as one of the core elementheir business practice as it is
widely seen as an important factor ensuring success and continued growth of
business organisatisr{Thompson, 2011). These MNCs found constant innovation is
required in order to remain competitive especially in the fast evolving compute
hardware and software industrieCompanies likesoogle for example incorporate
innovation into its organisational culture (Kotler et al, 2008). A classic example is that
offered by Apple Inc., where this company took tis& of introducing initiallythe iPod

and later the iPhone as parttbéir prodict offering in order to overcome their flagging
computer sales. Both products were not essentially innovative in their hardware form as

it took a cuefrom the likes of other MP3 andmartphonewhich were already
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circulatingin the market at the time. Whatas innovative about the offering was that
both products made use of innovative content in the form of the iTunes store. This was
the missing linkand marked Apple Inc. odtom other offerings at the time. What
further compounded the success of both potsl wa the way in which it was designed

and markted. Innovation certainly helped companies to devedp produdfs) as it is
unpredi¢able to know and understawdhat people want, believe artteir attitude
towards new things. However, as Apphe. has gone on to provelever marketing

and cleverly designed products can help keep the company stay ahead of its

competitors.

It is always risky when companies decided to embark on new product or service
development in the market. It is known that enteepurs are risk takeand seethe
opportunity to make, create or change thirigs the better,to be morecreative,
practical and profitable. Innovation can be regarded as a process of utilising and/or
transforming new ideas into useful pracid®TI, 1994; Tidd and Bessant, 2009).
Innovation is said to be one of the crucial componentisarentrepreneurial processs A
commented by KirbyZ003), who found thatow aucial it is depends on how it issed

and managed. This is essentially because innovaitsorthe specific tools of
entrepreneurs, the means by which they exploit change as an opportunity for different
businesssor different services (Drucker, 1985). In later work, Drucker (2006) put forth
the notion that meaningful innovation is @splent onresearch and analysis, on
organised rathodical review and assessmetdon rigorous efforts bpeople as well

ashow organisatios can adapt and learn.

It can also be further argued that innovation not only matters for new product
development and/aervicesfor market performance and entrepreneurs,thait it can

alsobe regarded as important ateggional and national level. This is where innovation
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policies are often developed in order to spur the economy. Many countries such as
China, Japan, Maysia, the United Kingdom (UK) and the United States of America
(USA), to name a fewhave identified innovatioas one of their main factors employed

to influence, interact, stimulate and direct the technological innowationtheir

countries The centrhidea behind this is the view that innovation can influence the
development othe economy. The UKfor example, having experienced crisis in the
financial sectard eemed f it to | aunch a new national
which was introducedby the Department for Business Innovation & Skills in January

2010. This strategy outlined plans for sustaining recovery from the current economic
climate. One of the key areas focused thre strategywherebyencouragingskills

growth can nurture ash deelop highly skilled labouandcan alsdill the skill gap for

New Industry New Jolgs) for Britain (DBIS, 2010). Another example is Chjmehich
introduced the o6l nternational Traditional
Science and J066cds rorelobsgngtional iinnovation strategie3he

strategy was to incorporate modern and traditional medicine psattistevelop and

promotes traditional medi cines for 1ts pec

The growth of cutting edge technologies \ga rise to challenges for researchers,
scientists, policy makers and entrepreneurs in order for them to continuously innovate
and be ahead of their competitors. The internet as one of source for knowledge sharing
has helpedmany to keep wpo-date wth new technologies. It also ga rise to
challenges for online business no matter how big or small size of the business. The
main things is that, in order to remain competitive and grow in the current economic
climate, the compative advantageneeds to be growmand to do so one needo

regularly innovate. This does not meanly for producs or serviceswhether they are
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radical or incrementaio innovation but also the procesor desigis and the market

itself (Johne1999).

2.2.2 Managing innovation

The introduction of science and technology can be regarded as a vital ingredient for
companies or organisatisim their process of innovation (Dodgson, 2000; Trott, 2008).
Innovation can also be understood by its importaarue the way it is managett is
interesting to note that some authetsch as McCaffrey (2009Mises (1966) and
Rothbard (2004) put forth the viethat innovations are very difficult to predict and
therefore makes it very difficult for governments tarpland manageOther authors,

such as Bessant et al (2005), Lundvall (1992) and Trott (2008) suggest that innovation

can be managed at both micro and macro $evel

It is worth noting that Rothbard (2004: 961) presented an opposing view of planned or

managed innovation where it was described as:

Al nventi ons, l nnovations, technol ogi ca
definition, cannot be predicted in advance and therefore cannot be centrally and
bureaucratically planned Not only does no one knowhat will be invented

when no one knowsvho will do the inventing . . . bureaucracy, incompetent

enough to plan a stationary system, is vastly more incompetent at planning a
progressive oneo.

This is a throwback to the Schumpaterian entrepreneurial theatyessentially points

to the fact that humans and their forecastatgity are subjectd error. McCaffrey

(2009) also questioneBchumpetdy 8 as sumpti ond made by where
that progress or innovation is a matter of routine. The puoaste by McCaffrey that
contradictsSchumpeter relates mainly to the oatithat any plans are tentatisadare

thereforesubject to error. Notwithstaing that,McCaffrey also argueshat to make
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progress a matter of routine would require constant accuiracgntrepreneurial
forecasting, somet hing that I s assumed by
which is simply quite impossible to achieve under constant threat of error in human

action.

From the organisati@hperspective, innovation can be marédged it is not only about

the product or services, it consisdof every factors which relates to successful
organisation such as the internatlaxternal environment, cultyréhe national policy

on innovation, the intellectual property issue, the cdipabof its research and
technology, and of course the financial availability. Therefore, to achieve effective
innovation management, it is important not just to prioritise one a@pacmany). Br
example managingthe design of the product and/or sexs, but also being able to
manage the internal system of innovation with all its complexity (Bessant et al., 2005).
Building an innovative organisation is also sensitive to the culture of the company.
O6Brien and Smith (19@)hatareencogragpand proklidet or g
innovative culture environment could help increase their innovative capabilities and
possibility to earn more profits (Shaohang, Jianjun and Qiulan; 2011) than other

organisatiosthat are not.

The conceptual framework of innovation put forth by Trott (2008) shows that
innovation is a management process where its functions interact internally and
externally with the environment {§ure 2.1). Company based entrepreneurs, scientists
and engineers egularly communicate with other scientists/technolggiftom
universities and institutions on developments in science and technology. Marketing
functions interact with suppliers, competitors and custemaeiind out what the market
need The top managemealsointeract and communicatvith other organisatiafor

example government agencies regarding policy and financial support. As a result, the
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information flow from these interactions gives valuable knowledge to all the functions
in the organisatiorfand helps themio recaynise, capture and utilise it aniévelop a

successful new product and/or services.

Creation of new knowledge, Technology development, Consumers express their
dominated by universities and large  dominated by organisation needs and wants through the
sciencebased organisations consumption of products

Science and
technology based

Technological
developments

Needs of the market

Figure 2.1: Conceptual framework of innovation by Paul Trott (2008)

2.2.3 Innovation System

The previous section recognises the importance of effective innovation management
and the organisational challenges inherent in the process. These challenges are partially
dependent on the nature of tbesiness and institution orgaai®ns, thebusiness
environment, and thevay they approach technological innovation (Dodgson, 2000).
Thus, technological development cannot be viewed as afaeelbed activity nor
approached through a single context, but in the wider environment that forms the
immediate innwation systems (i.e. national, regional, sectorial and/or technological

system of innovation).

According to Edquist (1997), increased interest on studying the concepts of systems of
innovation started in early 1990s with work by Freeman (1987), Lundi@@2) and
Nelson (1993) on national systems of innovation (NIS), followed by Carlsson (1995) on

technological systems; and later Cooke (1996) from the perspective of regional systems.

13



This evolution of the boundar iuederstamdingt he
of the concept through investigations of various industry scopes, case studies and
functions. Despite each system having a different emphasis, an appreciation of the
various system mechanisms is essential to understanding and investigaing th
dynamics of innovation activities in context. This ability to manage the complexity of
operationalizing the concept of innovation processes reduces risks when attempting to
design an innovation system able to create, incubate, develop, diffuse arel utilis
knowledge for innovation and competitiveness (Lundvall, 1992 and Carlsson et al.,
2002). Innovatiorsystens represent a rich combinatiof innovation activities in the

local innovative milieu; supporting policies, interaction and network linkages (Cooke
2001) of participating system actors, such as institutions (uries)s firms

(industries) and @vernment.

The geographical perspective (Carlsson et al., 2002) of spphisically boundaries at

the nation or country level are classed as nationakllesystems (NIS). The NIS
concentrates on national local factors, interaction of system actors and how the nation
learns in their unique practices and culture (Freeman, 1987; Lundvall, 1992; Nelson and
Rosenberg, 1993; Patel and Pavitt, 1994; and Bryaait,e1996). Further to this, Porter

(1990) discussed the importance of national determinants and characteristics influence

on competitive i ndustries and individual
conditionso such as 't he r8ng policies canareirffoece n o f
each other to form unique development paths for informed local firms. Both concepts of
NI'S and Porterés competitiveness are furt

theoretical concept used for the development of conakptadel of this research.

The regional aspect were later added in the NIS literature as a subnational boundary

system (Edquist, 1997) to investigate the complexity of innovation systems that are
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geographically or regionally (spatially) distinct. The asayof regional innovation

system highlighted the role of geographic proximity of firms with local system
institutions such as universities, suppliers and government agencies that influence the
competitiveness of individual organisations (Cooke, 1996 ptBelstudies by Saxenian
(1994) investigated the fAregional i ndustr
with Marshall és (1930) concept of fAindust:H
the benefits of proximity for successful economic aggtration (cluster) and high

impact on specialism of local learning, interaction, networking and collaboration
throughout the local milieu (Cooke and Morgan, 1994); which create its own unique
identity over time. For instance, the closeness of individuaisfand/or organisations

with knowledge and research institutions i.e. universities provide opportunities in
collaborative innovation arrangements (such as jaséarch projects, utilisation of
facilities and equipment, consultancies, and trainingsijittdes a rich transfer of
knowledge. This is noted for enhancing the absorptive capacity (Cohen and Levinthal,
1990) of individual organisations (firms, universities or institutions) on knowledge and
learning for innovation through its networking praesgcopportunities forknowledge

density spitover,and enhances the closeness or trust based relationships.

A key component of a regional innovation system is the role of the regional government
and its policies, especially those known to accelerate innovation activities in companies,
such as financial aid (Cooke et al., 1997). This is based on the importaaakeper
understanding and vested interest in the regional situation from local regional policy
developers and advisors. Local knowledge facilitates a greater awareness of the
connective mechanisms, local factors and competences to enable informedgpdathin
implementation of supporting policies for the regional development. The local

government or public sector interventions are necessary to influence regional growth
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and lower the risk of system and market failure (Saxenian, 1994; Cooke and Morgan,
1994 Cooke, 2001). Therefore, the issues of closeness of proximity benefit the degree
of trust and relationship formation (formal and informal interaction) among firms
(industries) and institutions (universities, agencies, and/or public sethats)can

influence th&nowledge density spibver.

A different, but relatedthe sectorial approach on perspectives of innovation systems
contrasts those of the geographical boundary systems (national and regional system).
The Afsectori al sy st eaon inmdvation rnnspecifict Seaons o f oc
(industry) or technol ogy. Carl ssonbds (19¢
systems, such as pharmaceutical, electronics and computers formed the term
Atechnol ogi cal syst emo an drlsdon andh $tankgetvicze d i t
1995) based on the characteristics of specific technology including the organisations
(firms and institutions), l earning and
components and relationships (Carlsson ¢t28102). These relanshipsevolve over

time to enhance innovative capabilities that are not necessarily within the boundaries of

a national or regional level. Hence, the sectorial or technological system combines the
geographical and sector or technology elements and dmsatif specific system actors,

economic arem networks and interaction. Thsan assumption that sectorial systems

o f i nnovation overlap NI'S (Malerba, 2002)

concept of clustering for competitiveness.

Developmentof cluster studies can be and must be related to the understanding of
innovation systems; in particular the regional approach. The innovation system involves
the characteristic of system actors (firms and institutions) and influenced by the
behaviour and apabilities of learning, networks and interaction within or beyond local

milieu boundaries for innovation.
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2.3 INDUSTRIAL CLUSTERS AS AN ENGINE OF INNOVATION

Paytas et al (2004) discussed cluster development from three perspectives: (1) industria
policy; (2) technology policyand (3) regional policy. It was argued that these three
elements have been included in most courdrieschnology based economic
development programme and that there ex#&t overlap betweerndustrial and
technology policiesAs sud, it can be deduced that cluster theory occupies the middle
ground between the three elements identified here wimehgstrial policy seeks to
improve performance of a specific sector of the economy (Storper, 1995) while
technology policy promotes the awement and diffusion of knowledge and
innovation (Storper, 1995; Best 2001). dgrmal policy on the other handims to
develop the economy or improve the see@mnanic condition of a specifically

geographicallytargeted placéPaytas et al, 2004}t wasfurther notedhat

ACluster policy is a hybrid of these d
has clear authority or responsibility (much like regional policy), which provides
both opport uni (Paytasetall20@4h3a |l | enge. 0

It is therefore crucial to understand the concept of the industrial cluster as it may
impinge on the success or failure efgional or national level policie#\ccording to
Simmie and Sennett (1993he development of the cluster concept was theoretically
debated during the 1990s where the focus then was on the conditions related to regional
economic growth. However, the conceptualisation of cluster theory can be Iaae

to Al fred Mpeartiehworklod iadusfridl gigricts where it was observed
that the economic activity is often clustered in the same locations resulting in what was
then described as agglomeration economies. Marshall believed that the industrial
district concept could rescue the British economy during eafhcgatury Belussiand
Caldari, 2009). Industrial distrigtaccording to Marshall (1), arewhere local buyer
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and supplier have strong linkéongterm contractsand commitments, and low lisk

with firms beyond thee districts. Adding to this, Schumpeter (1939) descriliesl

concept of cluster from the economic perspectivea asmbinationo f Onewd t hi
such asmethods, product or desigar processvhich could stimulate the innovation

and continuousanomic developmerdandalso whereentrepreneur plays a disruptive

role in creating products. This view was further supported bigkt (1995), who

stressed the point thatdustry clustering in regional development was to foster or react

to innovation of firms where they strive to be competitive. Porter (1990) alsd not
(thisyi n hi s Diamond Model which attempts to
competitive industries. Porter (1998) further explained that the cluster is a geographic
concentration of competing, complementary or interdependent firms and insfgution

in specific fields which are dynamic and important to competition across national,
international and regional boundaries. However, Oakey and Cooper (1989) stated that

the agglomerated or clustered formation of high technology firms is due to input
mateial and labour advaages as well as the locations fineir studies of high

technology firms in South East England, Scotland and the Bay Area of California.

It is not surprising to see works such as that by Saxenian (1985) which found that the
success o8ilicon Valley in California is often associated with the concept of industrial
clustering. Since then, many nationp@&sally from developing countries including,
Malaysia, Indonesia, Thailand and China hadepted the concept to help genethte
competitiveness of the industries as well as for economic regional development
purposes. Therefore, the concept of cluster is akia g@ographic concentration of
firms and related institutions specific and interrelated fields where they exhibit the
following traits: (1) strong relationship betwedhe actors; (2) share common

knowledge and culture; (3) demonstrate or share unique and dynamic competition
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which then promotes innovativeness; and (4) have a continuous economic development
agenda either in gl@h, national, and/or regional boundaries. These can be summarised
as determinants for cluster formation which can be either for economic or social
purposes (or both in some instances) where the process itself promotes the competitive

activities and innovain process.

2.3.1 The Effect of Clustering

Clustering can be understood by its various definitions as either for economic or
sociological purposes or both. Krugmd1998) claims thatlustering concept or
localisation shapes economic geography and ie @iso changes the spatial structure
and economic growth. The effect for clustering includes the labour market demand,
better access of information and interaction among actors such as firms, instantion
government, save transaction &@sbmmon inteess and needs, unique infrastructsire

and alsgromotes and motivates competitiveness and innovativeness among actors and
alsoany economy of scake The best example is Silicon Valley ihe United State

which took at least 30 years to be recognized asccessful cluster in high technology
industry such aghe semicondctor and biotechnology industrie$heir success has
changd economic development i@alifornia with novel technologieendhasproducel

highly skilled entrepreneurs and labour. As dleenand for specialised labour increase
clusters attract outsidersuch as scientist engineers and programrseto migrate
becausef the opportunitiesor better job positiomand income. Subsequentlycluster

pool skills labour in the area and drivi@abour to compete in designing or come out
with something innovative or new. For example, Silic¥alley altogether has
promoted many advanced technologesh as those currently in use in twamputing

and software industryas well as other more nicheathnologiessuch as Satellite

Navigation.
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Social interaction between actors in a wedtablished cluster provides mutual
understanding of interestsieeds and knowledge. This measms improvement of
communication betweethe actors within the cluster anetter access to specialise

talent and knowledge (Porter, 1998). The knowledge gath@mn social interactions

such as business networkiagdis more transferable and increases the trust element
which is one of the mai n(Etzkowizg 2006pGoltesand n a ¢
Fields, 2000 Lyon, 2000;Cooke and Wills, 1999; Putnam, 1993husthis, in turn,

promotes the competitive agenda betwé#emactors in the cluster and enhances the
productivity and innovative drive in order to survive andivén in the highly

competitive environment within the cluster boundaries.

2.3.2 Cluster Lifecycle

The functions of cluster can be understood from the prese$she cluster lifecycle

i.e. the evolutionary development from emergence through the sucagsssultimate
decline. Menzel and Fornh@010) proposed a cluster ldfgcle of firm arrival and exit

over time with five different stages (Figure 2.2). In their model, the stages of firm
contribution to the cluster are developed and the interactidn atiter institutions in
knowledge activities is also highlighted. According to them, the emerging phase was
crucial as there were limited number of firms, thus support from government and local
environment are necessary famfs to reach the critical mas® that the cluster can
grow to the next phase. At growth phase, the firms further collaborate with other
institutions to access more knowledge as the learning process Isagmpugant for the
technological space and direction. At sustainment stage,| ust er was at eq
state and has shaped its regional identity arnvit@hment. Renewal and adaptiomere
necessary for cluster firms to stay competitive before declining cluster emerged. Strong

network and government support can be effectivetlier cluster to be maintained
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before the ability to sustain and diversification is lost, thus the cluster will reach

maturity.
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Figure 2.2: Cluster life cycle stage (Source: Menzel and Fornhal, 2010)

Prior to Menzel and Fornhal the UK DTI (2004) percdiv@usters as dynamic and
evolve through lifecycle stage. Theoretically, it can be said that the cluster lifecycle is
akin to that othe product lifecycle, which has four main stages as shown in Figure 2.3.
The first stage is the embryonic stage of thestdrs which refer to those firms at the
early stages of growth. The second stage is established clusters which refer to those
firms perceived as having room for further improvement and growth. The third stage is
the mature stage where those firms thaa#eady established and stabled whichare

looking for further improvement but finding it difficult to grow. The fourth stage is
declining clusters which refer to those firms that have reached their peak of success and
are failing or declining. Clusterst the declining stage are sometimes able to reinvent
themselves and enter the cycle again. This is where innovation comes into play again

and offers another avenue for these clusters-enter the cycle (DTI, 2004; Tidd and
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Bessant2009) and wherennovation diffusioncan be described asking place (Trott,

2008).

Embryonic

Declining ‘ Established

FR

~_

Mature

Figure 2.3: The stages of the cluster-tfgle (Source: DTI, 2004)

Both cluster lifecycle models have indicated that clusters evolve through time and have
an ageing process (Martin arf®@lnley, 2011). However, both models contribute an
understanding of the path and praced cluster development and they highlighe
important aspects of conditions within ttexternal environment in influencing the
development of the industrial clusteMenzel and Forrdd (2010) havesuggested that

the role of government, collaboration and ifiekages between actors in a cluster
could support the birth and progress of firmgha emergence phase encourages them

to stay a little longer tharxpectedn adeclining phase.

2.3.3 Determinants of Cluster Development for High TechnologyBased Industry
The evolution of Silicon Valley from relying solely on agriculture to high technology
industry has been a benchmark to replicate the concept of regioriatiolgisHowever,

it is worth noting that the emergence of Silicon Valley was unplanned and was
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organically grown (Saxenian, 1985). The triumph of Silicon Valley has drawn upon
interest for emerging economies such as Malaysia to replicate the success story.
Cambridge Fen in UK and Sopkdantripolis in France are another two other examples

of successful clusters in Information and Communication Technology (ICT) industry
and biotechnology industry. DTI also has produced report on cluster and has listed
critical success factors identified in global literature. Figure 2.4 displayed the related

success factor.

Indicators of a Successful Cluster

In summary, the review of literature and an analysis of these three clusters indicate that
there are eleven key deterrams for the success of cluster formation and thus
economic growth. This means the growth of technology based firms in the area (new
company birth rate, company or university spffs and growth of established firms) is
indicative of the economic growth the cluster, and thus defines the contribution to the

economic growth of the region. These determinants are:

1. Close relationship witithe actors inthe cluster i.e. university, industry and
government
This represnts an important aspect docial interaction andof working
collaboratively between the universityndustryi government in order to achieve a
common goal or working witha special agenda such as profit maximisation,
technology breakthrough, and seticognition; whichis mostly mentioned inthe
literature of regional cluster studies (DTI, 2004). The active -mtganisational
relationship amonghe actors in industrial cluster (Saxenian, 1985 and 1994,
Oprime et al., 2011) could stimulate the development of cluster as knowledge

resources become vigorous for organisations to be competitive (Porter, 1998).
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According to Etzkowitz (2008) the role tfie actors such as universities, firms in

the industry and governmeimterconnecting with each otheould support the
regional develoment process from th@ k nowl edge, consensus
spaceso

2. Local entrepreneurs and local skills

Entrepreneurs play an important role in cluster formation regardless whether they
are local or external entrepreneurs. The role begins wiegtecison to start firms

is taken andy utilising the technology and market opportunity in order to create

new product or servicthat haseconomic potential. This refers to the contribution

of local entrepreneurs in location development where they haveaeesss of local
resources and netwakFeldman, 2001). This also means that for regional cluster,
the local entrepreneurs (and some external entrepreneurs) facilitate the process and
realisation of innovation (Feldman and Francis, 2006)aardhereforeengine of
economic growth. The organisational factors such as leadership and motivation of
key entrepreneurs and leading skilled individuals in Silicon Valley and Cambridge
also foundthat theyplayed major important role in its success (Sturgeon, 2001;
Feldman and Francis, 2006). However, the success of these two clusters is also due
to the entrepreneuri al entva k emdneat t it thad e
firms or spiroff to build local champions without needing to relocate. This later
turns the location into spatial economy of concentrated specialised individuals in
related skills that resulted itme improvement of knowledge creation through the
inter-organisation linkages (Maskell, 2001). Therefore, the role of entrepreneurs and

skills are cucial for the development of regional industries and cluster.
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3. Technology availability:

The availability of current technologyp facilitate the progress of local technology
firms in terms of the equipment, connectedness and telecommunicystas sise,
software applicationbackup system and recovery software, and related materials
and processes u$¢o test the products or designs. For examplésilicon Valley,

the local technology has the dynamism with having the ability and capacity to
produce indgenous technology which can reduce the transaction costlaol are
easy to reagh{Saxenian, 1994 anSturgeon, 2001) as it could have nowhere else to
go. Above all, it related to theentrepreneurs and individuals hysing their
specialised skills foreir business and R&D purposes in creating something new or
innovative technology for the market (DTI, 2004).

4. Local financial support:

The role of financial institution and venture capitalist to support the local firm
especially the new firmgs anotherfactor of great importance in the creation of
cluster. This is made more difficult in the current economic climate where there
exist this notion of limited funding andhich the financial institution iseluctant

to lend. However in the case of Siliconvalley and Cambridge, local financial
institutions including public and private venture capitalist and pulpio/ate
research partnership progranmsn®okthe risk investing in young firms or spaifs

that have market potential and support them froranfoial stress which the source

of finance was reachable (Ruang and Zang, 2009 and 2008; Etzkowitz, 2008; DTI,
2004; Sturgeon, 2001, Saxenian, 1999; Porter, 1998).

5. Location:

Physical locality and proximity with other firms has been cited by Porter (1890) a

an important determinant in clustering phenomenon. Porter explained that clustering
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contributes to the advantages of locatamdincludes concentrated entrepreneurial
activities, functioning infrastructure and availability of human skills, technology,
knowledge and financial resouscghat could foste the economic wealth
generation. Furthemore, Etzkowitz (2008) believed that close proximity thfe
actors improveknowledge transfer activities and social bonding includimgst
which isimportant for tle universityindustrygovernment collaborative relationship

in entrepreneurial university culture.

6. Research and development (R&D) activities:

One of the key success factors of the Silicon Valley and Cambridge is-thanan
R&D activities led by not onlyhe industry but also collaborati®with universities

in the vicinity (Sturgeon, 2001; Oakey, 1991, Oakey et al, 1988). The R&D
activities were also supported therole of government in giving funds in terms of
grant or research tax incentives to stiate further regional growth and
development (Johnston et al, 2008). The R&®D considered as one of the
supporting mechanissnto facilitate and influence innovation among small
technology firms (Devereux, 2003) arlusit is crucial for cluster developme

The R&D also is the stage wh technology firms are involvedith the high
learning and innovating process.

7. Connection to market and commercialisation:

Market connection is another important determinant in ensuring the success of the
cluster. Throughmarket connection, the commercialisation process beceaser

as familiaity with the right market would expedite the introduction of the product
or services in the local or international market access (DTI, 2004). According to
Chesbrough and Rosenblod2002) the factors in business model such as market

value, value chain and network, marketing and competitive strategies are basic
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fundamenta that technology sphoffs need to understand so that the their
technology or innovation discoveriege reachdb and valued by the customers.
However, Oakey et al (1993)soexplained thatack of strategies andot enough
financial resources during commercialisation process are athengasons for the
failure of small technology firms to continwnd contribue in spatial economy.
Bessant and Ross (1995) proposed that the roles of intermediaries are needed at this
stage to connect the technology firms with the market by supporting the financial
dilemma inthecommercialisation process.

8. lIssues on intellectugdroperty right and patent:

The role of IP is extremely important as it addresses the fundamental issue of
ownership and copyright of a particular technology. This will secure and protect the
design, process or formula for young technology firms in pdaticéolta et al
(2006) in their research found that technology firms such as biotechnology are more
likely to enter strategic alliance or collaborative work if they have patented their
new idea, which at same time contributes to the growth of cluster&eesame
resuls are also found in research by Calabrese et al (2000) with the Canadian
biotechnology industry.

9. Government policy and its regulations:

Regulations antherole of government is an important aspect of the determinant. It
continueson from IP and patent issues where the governmentswteednsure not

only an effective legal framework is in place but also ersstine effective
implementation and enforcement of these legal frameworks. Porter (1990) argued
that government policies in providirgconomic environment and support such as
tax incentives for staips in selected industries and financial support like research

grants could resulin firms takingprojects that have economical retuanrsd thus

27



increase the competitiveness of the regiam nation. Solvell et al (2003) also
reveal s that the governmentds cluster
development of cluster through the birth of stgtfollowing from the publie
private partnership programme. This programmas also introducedin US in the

early development of Silicon Vallegsclaimed by Etzkowitz (2008).

10. Local culture including trust issues:

Different countries practicalifferent culture and demonstrate different cultural
traits. What is considered ethical in the Weasteolld might be frowned upon in
Asia. It is therefore an important facet in the understanding of the cluster success as
not every factor that makeuccessful cluster such as that of the Silicon Valley can
or should be replicated in other madf the wald. However, the social bonding
between actors through intinkages of organisations and collaborative projects
effect on the trust blding (Porter, 1998) that sharesanse of identity. Thuthis

make the cluster unique on its own interpretive atehtity that firms can have
better access of information and perform knowledge transfer activities much easier
(Staber and Sautter, 2011).

11.Economic and business environment:

Porter (1990) argues that the competigveironment could influence theolution

of firms because the location is competitive with specialised services and products
that require firms to innovate and come out with new ideas.cbmditions of the
location and which arehealthy with active entrepreneurial activities and
collaboratios. Thus, thisfavours the market to offer something new that have
economic opportunitySolvell et al (2003also describe that the social gralitical

stability and the positive economic environment couldlso influence the
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performance or success of tbkister which give it more confidence and trust to

the new comers.
Theoretically, all of these determinants rely on each other to create an ideal and
successful cluster supported by the role of univeisdystrygovernment
relationships. The maiquestion that falls on policy makers and researchers is how to
develop clusté€s) and make the determinants work for developing countries that might
lack some of these elements. Malaysia is one of the emerging economies that have
embarked on a journey t@-create and emulate the success of clusters such as the
Silicon Valley and Cambridge. The centr al

emulate this success is to engineer its own industrial clusters.

Critical success factor identified within global literature search

Netwaorking partnership
Innovative Technology

Human capital

Physical infrastructure
Presence of large firms
Enterprise entreprenewrialism
Access to finance

Specialist services

Access to markets

Aceess to business support services
Competition

Access to information
Communications

Success Criteria

Leadership
Virtual aspects/ICT
External economic impacts

0 10 20 30 10 50 60 10 80
(Source: Ecoter] % of Articles mentioning success criteria

Figure 2.4: Critical success factors in ¢krsdevelopment (Source: Ecotec Research &
Consulting in DTI, 2004)
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2.3.4 High Technology-Based Firms and its Importance in Cluster

The success of Silicon Valley is associated with the growth of its high technology based
firms (HTBFs). Firms that are involved in this kind of activity thatcigting-edge
advanced technology, new and unicarel whichgenerally refes to high technology

firms. However, the definition of high technology firms needs to be understood in order
to beter understand their relevance towards the success of clusters. To this extent, it is
important to differentiate between firms that produce technology and those that
intensively use technology. The definition of high technology based firm varies
according ¢ different scholars and it goes through changes and shifts over time. For
instance, Jon&vans and Westhead (1996) defined high technology based firms
(HTBFs) as companies or firms that are technologically innovative in industry such as
computer serviceselectrical and electronic data processing equipment; aerospace
equipment; medical and surgical equipment; orthopaedic appliances; and
telecommunications. The selected industry classified in-HEvaes and Westhead
(1996) does not include firms thate engaged in the biotechnology industry, which
have been widely recognised by other authors as contributing towards innovative
activity of high technology industry. Furthermoiieir (JoneEvans and Westhead,
1996) definition is mvoaseeddnrcaetnhdrasedamno
activity (JonesEvans & Westhead, 1996; Oakey et al., 1990he® like Keogh and
Evans (1999 defined HTBFs in their research as firms whose principal activity falls
onto one of five categories: engineering; softwarestrumentation/electronics;
analytical services; and biotechnology. However, Keogh and Evans (1998) research is
i mited for new HTBFdaaedodf oat & elxa svehdadid p 10
activity due to the small sample of their work which focused20nfirms based in

Aberdeen Science and Technology Park.
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Referring to Organisation for Economic -©peration and Development (OECD),
HTBFs can be dagorised as firms that are involvedhigh technology activity from

nine selected sectors in aerospacempuutersoffice machines, electronics
telecommunications (includes information and communication techndlo§yT),
pharmacy (includes drugs & medicines), scientific instruments, electrical machinery,
chemistry, norelectrical machinery; and armament {Hehronoglou, 1997). The
OECD classification includes various aspects of technology diffusion (includes indirect
intensity); uses R&D intensity as the main criterion of sector classification and applies
two direct indicators, which are GDP purchasing poperities and R&D expenditure

of countries participated to quantify the total R&D intensity. Usthg OECD
classification, the biotémology activity is categoriseander the pharmacy and it also
classified in high technology sectors. The OECD sectassiflaations (from high,
medium to lowtechnology based} usedby many economistand researchsifrom
OECDO6s me mb-membeaxsnahd atsbom the European Union aa tool for
international comparisons (Hatzichronoglou, 1997). The OECD classificalso has

its limitations where the data usedosly from manufacturing industry and nisom
services industry as there were not enough detailed data available. However, the
classification will fit to sevices industry once the data is obtain€&d thatpurpose, this
research wil |l use the OECDO6s high technol
defining high technology based firms. Therefore, from here on, new technology based
firms (NTBFs) in this research shall refer to new firms which are demetp new
technology under OECD classification of high technology sector and product

classification as discussed eatrlier.
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A Importance of HTSF in cluster

Interest in the development of NTBF has grown rapidly sthed980s (Oakey, 1991)
considering the icrease application of electronic technologies to productiocess
(White and Burton, 2007 NTBF is the key result of many innovative clusters such as
Silicon Valley, Route 128 and Cambridge, UK; and playnajor role in the emergence

of ICT industry inAmerica especially (Oakey et al, 1988). Based on research by Storey
and Tether (1998), NTBFs show faster aver
high technology sectors andre expected to be an important source of future
employment. However, the mbers of firms growing is not as fast as Unit&ictes
compared with hundreds to thousands #igl may be due to the negative factorshef
downsizing of large firms. NTBF alss importantfor the process of technology
transfer (Licht and Nerlinged998; Fontes and Combs, 2001) within clysfeand itis
usually associated in generating the process of collective learning (Maskell and Kebir,
2006) through social networks. Thigas shown in Longhi (1999) studies where the
capacity of collective leaing, networks and innovative milieu contributes towards the
development of high technology regions in Sophidipolis, France. The performance

of technology transfer role also promotes as a source of new technological knowledge
(Fontesand Coombs, 2001and enhancegrowth of NTBF in innovative clustés).
SophiaAntipolis, for example has developed a region with high technology intensive
start with the external large firms (IBM, Texas Instrument, Thomson and Aerospatiale)
arrived in a vacant space anatdr influenced the formation of local firms in high
technology industry and others to locate within the region. Longhi (1999) describe the
evolution of SophigAntipolisdstart with rapid exogenous growth since 1991 and fall in
1996. This has been takeneovby the endogenous growth starting in 1996 with

employment growth of +1460 in 1997 while exogenous employment growth only
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makes 52 jobs in the information technology industry. Today, Séftftipolis is well
known in Europe among its high technologyatts such as in the field of computing,
electronic, biotechnology and pharmacology; and also bettaatgiropean host ahe

World Wide Web Consortioum (3WC).

Furthermore, Spilling and Steinsli (2004) studies on high technology small firms in two
Norwegan technology cluster of Oslo and Trondheim found that 65% of innovation
activity (mainly R&D activity) had developed new products or services and 70% had
improved the products or services witliive cluster. These activities haventributel
towards thecluster evolution in Norwagismore dynamic and this evolutionary process
derives from different ways likes independent stg$, collaboration with firms or
institutiors, strategic alliances, merger and acquisition, and-apirfrom larger firms.

Thus, NTBFs plays importance role in clugter especially towards the economic
growth, source of technological knowledge, process of learning and generating new

ideas towards the dynamic of innovative cluster.

2.3.5 The role of university-industry-government cdlaborative relationship for
innovative cluster

Clark (1983) was among the first to observed that advanced industrial countries have
developed different forms of "eordination” of higher education which are located
between three axes: (1) a markkeé co-ordination such as that of the USA; (2) a state
induced ceordination such as that of Sweden; and (3) a form afrdmation which is

based around what Clark termed as academic oligarchy such as those exhibited in the
UK. It was this secalled triangularmodel of higher education coordination (Clark,
1983) that led to the introduction of the tridlelix model in order to address the many
significant changes within the higher education governance model that have occurred

over this period (Tuunainen, 2005)
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The introduction of triplehelix model of universityndustrygovernment by Etzkowitz

and Leydes dor f f (1997) mirrored that of Cl ar k
focused on the relationship between university, government and the industryniyey

differ in the fact that at the time Etzkowitz and Leydersdorff conceptualised this model,

it coincided with a period of active academic entrepreneurship.-SBettalfe (2010:

505) described that the tripteelix ii mpl i es an evol wmtastegonary p
Clarkdés static triangle shape, within whic
Bet ween t he strands ar e otril ateral net\
strengthen the ties between the three strands and provide multiple pathgefor
agency c ol Thes bsoan anteresting dmotion as the current focus is on the
collaborative capability of each of the actors within this network. In order to understand

this better, it is therefore imperative that the discussion offers furibigit into the

roles played by the respective actors in creating innovative clusters i.e. university,

industry and government.
A Role of university

There is limited literatureéhat discusseshe important role of collaboration aride
actors in cluster deelopment from developing countries perdpex Without a doubt,
there isliterature from develogd countries perspectivand inwhich Etzkowitz and
Leydesdorff (1997) have further highlighted the important role of university in regional
and innovation sidies with the triple helix model. They both acknowledged the
importance role of collaborative relationship between university, industry and
government through entrepreneurial and knowledge seeking activities while
maintaining its common traditional rol&his means universities involved regional
economic development by capitalising their expertise and knowledge resmice

something meaningful and lucrative. Keeble and Wilkinson (2000) explained that this

34



new role of univesity involves in assistinghe entrepreneurial process by providing
space and facilities in its incubators to be used by its own resesrghetuates and

locals.

The possible explanation on changes of the role and responsibilities of university might
be related to the changestire external environment of the cluster itself as demand for
knowledge of innovation and technological charsg@so increasing. The best example

will be Silicon Valley wherea university (Stanford Universityhasbeen given further
responsibilities in n#onal priorities and governmerdand who, in turn,gives the
university autonomy and control over decision in research and development as well as
inter-linkages with other institution and industry (Saxenian, 1985). The active linkages
between university ahtheir external environment evolve the role and statuthef
university in regional economic. However, am@l of these changes possible for
developing natiosito respond the needs afdustry, society and government and are

t heir uni v er capabley t sact asessraiegic msrgment in contributing
regional development and technological changes? These challenges are crilc@l for
university in this nation to compete with others. Perhaps screeningreatgking the

role of universities and the@apability provide the first step for regional policy maker

to consider before formulating the necessary rajioncluster development policies
programs. The changes on uni ednatisniandythiss r ol ¢
is probably not 8 much for developing nations as there are still missing components.
The concept has been reviewed and more relates to developed countries and challenges
to developing countries. According to Saad, Zawdie and Malairaja (20@8)nain
challenges for deveping countries is the development of culture partnership and
collaboration and also in reducing strict interaction boundaries betiweerganisation

and institutional sphere that could hinde
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Thus, these questis hold an interest to invegdite the role play by universities

cluster development in developing countries.
A Role of industry (firms)

Firms manage theinnovation through many ways but one of ibiglearning through
alliances or collaboration. Thigotion starts with networks linkages and interaction
among others in similar or related economic activities. Porter (1990) has emphasized
the important role of firms in cluster studies in his Diamond model of competitiveness
of nation. He expressed thdenrlinkages among buyer and supplier benefits the access
of specialised information and trust building. CeqR007) also highlighted that trust
arrived from the business networking and subsequently created social capital. This
concept of innovation netwk appears to benefisf i r mds devel opment
externally butit also offer challenges in communication and mutual understanding
iIssues such as trust between collabans (Tidd, Bessant and Pav2001). Other than

this, the role of firms ctdborating in cluster contributed towardsconcentratiorof

skilled labour and attractesthers to migrate @n Winden et al, 2004) which contribute

to the regional labour force. This reduces the transaction cost of hiring and better access

of skilled lalour particulaly when collaborating with the universities.
A Role of Government

Government play a major role for the innovation process of the country with the
national system of innovation (NIS), where governmelanming to manage and
stimulateits innovation process and learning at regional and national level. The concept
of NIS involves the interaction between people bounded with the national culture and
national goverment Lundvall (1992) suggests that the ideal role peréarby

government and priva sector should be based upon public policy where NIS could
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enhance technology capabilities of the nation. The pybiiate partnership
highlighted the participation of government in regional Iseélpartnership programme

in order to support small technology firms to evolve (Etzkowitz, 2008; Porter, 1998).
However global intervention causes challesg®r NIS and possible changédo

government public policy.

2.4  CONCLUSION

This chapterhasdiscussediterature on the main concept underpinnihgs research
which starts with the concept of innovation. The literature discussedefinition and
importance of innovation for social and economg@ason in the current challenge.
Critics of innovation questionwhether itcan be managed or not also preseraed
arguedthat innovation is part of management procdsse concept othe innovéion
system wasilso highlighted as another fundamental concept used for the framework of
the investigation ahthe construction ottonceptual frameworln the research context.
The concept is deemaelevanttowards the development of cluster studiesl the
innovation can be influenced by the elements of tistegy in national, regional and
sectorial perspectivelhe innovation system concept and approaches uncovers the
benefits of geographicadroximity and its impact mayave aninfluence on the way
local system operagencluding the interaction and calboration, networking, learning,

innovation process arttle regional or sectorial development.

The application of cluster concepts in innovation were also brought forward and also
lays the foundations of understanding on the current research suBased on

literature and relevardonceps, it was cleaithat each determinant varies on its degree
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of impact at different stageof cluster lifecycle. Also the role of triple helix actors:
universities, govemment and firms (industry) in NIS, regional or sectorial innovation
systemhavedifferent leves of autonony or dominancy at various stagefthe cluster
life-cycle (Table 2.1).However these determinants were documented in most
developed counies and poorlyin developing countries. Therefore, this study is
interested to investigate and explore the dgwelental process of cluster development

in the developing countries such as Malaysia in context and the Multimedia Super

Corridor (MSC) as the case study.

Determinants Stagesor Phase of Cluster lifecycle
Emergence  Growth Sustainment  Decline Maturity

Close relationship/collaboration with . . . .
government Very High High Low High Very High
Close relationship/collaboration with Low Moderate Very High High Moderate
industry
Clc_Jse rc_alatlonshlp/collaboratlon with Low Moderate High Very High High
university
Local entrepreneurs and skills Low High Very High High Moderate
Financial support Low High Low High High
Location Moderate  Very High High Moderate Low
Technology availability Low High Very High High Moderate
IP Low Moderate High Very High High
Connectlc_)n_to r_narket and Low High Very High High Moderate
commercialisation
R&D Moderate High Very High High Moderate
Government policy and regulations High Very High Moderate High Very High
Culture and trust Low Moderate High Very High  Moderate
Economic condition and environment Low High Very High High Moderate
Role of government Very High High Low Very High High
Role of university Low Moderate Very High High Moderate
Role of firms (industry) Moderate  Very High Moderate Moderate Low

Table2 . 1: | mpact condition of clusteros

conceptual understandiri§ource: author)
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CHAPTER 3

THE CONCEPTUAL FRAMEWORK AND CONTEXTS

3.1 INTRODUCTION

This chapter discusses the relevant concepts and theoretical inquifyrther

understand cluster formation. This is approached firstly in a review of relevance
literature field of cluster formation, namely national system of innovation, -nigli,
porterds diamond model , and busi nfems netv
these models will be used to create a conceptual model to provide a framework for the

current investigation.

3.2 MODELS OF CLUSTER DEVELOPMENT

The optimum aim ofhe innovation concept is for competitive reasons. Thus, thiéh

i nf |l uenc es advintaged, compettivedessuld be achieved by continuous
innovaton. The innovation concept in cluster can be look at from national system of
innovation (NIS);the diamond model of competitiveness advantage of nations, the
triple helix model andhe business networking concept. These four concepts however

will be discussed further in the next section.

3.2.1 National System of Innovation (NIS)

Many authors have defined national system of innovation differently. For example, Chris

Freeman (1987)
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il . . netwdrle of institutions in the public and private sectors whose activities
and interaction initiate, import, modif

While Lundvall (1992, p2) defined NIS as:

n. . the el ements and rel at i ondiffusionps whi
and use of new, and economically useful, knowledge .. and are either located

within or rooted inside the borders of
system is a social system é and a dynart

Nelson and Rosenberg (1993) on thieer hand defined NIS as:

i t he set o f i nstitutions whose i nt
performance of national firmso

Patel, P. and Pavitt, K. (1994resent NIS as:

“"the national institutions, their incentives structures and their competethegs,
determine the rate and direction of technological learning (or the volume and
composition of changgenerating activities) in a country”

Bryant et al. (1996) discusses NIS in a more general term, defining it as:

ARé national sy st dabe defihed bynlistiogvall the faators mi g h
which are relevant to business innovat.

From the above definition, it can be gathered that there are three main elements to NIS
which can help further our understanding of said system. These three elements are as

follows:

First, the NIS emphasisesn nationallocal factors and/or identity bouned with
national culture and norms of specific nation. For example the local technology, skills
and knowledge, local economic setting, roles @thlyy local institution and national
policy and regulations. These national local factors are importantciirdevelopment

in technologies and innovatioBecond, the NIS emphass oninteraction factorsof

local firms with local institution such as universg research institutits, financial and
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capital institutios, government agencies and other system actors within a nation. These
system actors are al$or responsible in supporting and introducing innovations for the

nations.

Finally, the NIS emphasisesn learning factorsof nations in different ways. This
meansdifferent nations learns differently as they use different sti@tggproach and
mechanism bounded with the different culture and norms of nations. For example the
knowledge production, acquisition and transfer, technology transfer and diffusion,
developnent of skills and capacities from developed nations are not the same with less
developed nations. Thus NIS learns from others and past experiences to keep improving
the local learning capability and explain and edeications on ways to learn. These
learring factors are changing on the basis of national polanesre not always perfect

and policy makers learns from mistake for continuous improvement. This includes
learning for all systems actors from different levels such as university, industry and

government.

However, there remains issues and criticism of the NIS approach notably the argument
by Godin (2009) of the insufficiency of
that can measure the concept and establish guidelines to empirical sygipmgna

less developed countries. There alke notion that NIS is constrained by a narrow
focus on concepts and policy practice (Fagerberg and Srholec, 2008)isStles with

the NIS approach arél) it offers little by way of guidance in policy rebonendations

for policy makers (Lundvall, 2007); (2) it offers little operational value and is difficult

to implement (OECD, 2002); (3) under developed performance indicator to gauge

effectiveness of NIS in producing and exploiting knowledge.
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The concept NIS also relies heavily on the role of government as the policies author,
moderator, analyst and examiner for the nation innovative development while both
university and industry were both the player and influencer for the policies setting and
implementéions. Talng the case of Malaysia as an example, based on the discussion

presented inChaptdf t he countryds NIS is mainly dri

322 Porterd6s Diamond Model

In Porter seminal work on The Competitive Advantage of Nations (1990Caiegdlthe
strategy of competitive advantage of national economies. He argues that the strong

forces of cluster lay upon four major factors of interaction as below.

I Firm strategy, structure & rivalryThis forces look at the elements relating
to how the nation govern its policy and strategytloe formation offirm,
development, organise, support and management; as well as the nature of
domestic rivalry(Porter, 199Q)

ii. Factor conditionsThis forces look at the elements relaty to local facbrs
production of nation such as skilled labour or necessary infrastructure which
needed to compete in a given indugiyprter, 199Q)

iii. Demand conditionsThis forces look at the elements relag to the nature
of home demand forthen d u s t r y 6serviges (Bodtar,d990) o r

iv. Related and supporting industryhis forces look at the elements relaty
to existence or absence of nathatonds r

internationally competitive (Porter, 1990)

These forces or determinantscampanied by the interconnection of systems actors
connect among each other and create nati ol

However, the influence of uncontrollable factors of chance events can influence the
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national system as well as the gogg n ment 0 s i nfl uenc 8%., as
According to Porter model, the role of government can influence and be influence by

each of the four major factors for building competitive cluster of region and nations
through its policies. For example, ttax incentives in BoG of MSCAppendix 1) will

influence the firm strategy, structure and rivalry as it reduces burden of young firms
especially in paying business tax to the government andghelpem to expand their

business. However, McDonald et al0QZ) found that there is not strong evidence to
support Porterds vi ewl doene pc launsdt eers tpsoa!ii csyh eu
providing thefi b e d r ar bakio elements or determinants leadimgobust or good
performance in cluster developmenhig probably gives challenges for new generation

or engineered cluster to perform as the i

unavailable.

Porter (1998)dica maioaklapromotesthe clustesng activities and
competitive industrie through linkages ofiver t i c al (buyer/ suppli
(common <customer s, technologdl,usceanmegl ,i ne
view is associated with the geographic proximity of firms with related firms, rivalry,
supplier and institutins concentrated in similar, interrelated or complement product or
services that promote innovative and competitiveness of the cluster itself, region or
nation as explained in Chapter 2. The proximity element in cluster encsutage

actors to socially iteract and communicate with each other and the information flow

within the boundaries share, create and disseminate valuable knowledge for
development, improvement and irvation process as well as creatingw entry of

firms or spinoff. However, doestdsi and al | of Porterds four
developing countries and engineered cluster of Malaysia? Neven and Droge (2001)

argued that Porterés Diamond model i's wi deé
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as the example ofuster uses are bed on countriesuch as Japan, Italy, Germany, UK

and US. Adding to this, Ashei m, Cooke and
secondary data of specific industries to generalise his concept of cluster and ignoring in
collecting the primary datahtough interview to geti e mpi r i c al and ar

k nowl ¢hdtgrevide indepth meaning of intdirm transactions for example.

Porterds model and reasoning rely heavily
discussion in logical reasoning whidiffers from the econometric modelling favoured

by economists (Ketel, 2006) . This can be
the model in the drive to develop their countries. Furthermore, in the Porter model,
understanding of the role of collabtiom or cooperation is limitebut more emphasis

is placed on the role of linkages between firms with rivalry and suppliers in
concentrated location. It is the intention of this research to add to the body of
knowledge in the area of cluster formation bgKing specifically at the importance of
location or geographical factors. The focus of this study as has been defined in Chapter
1: the case of a Malaysian Clustethe MSC. The geographical factors along with
collaborative relationship and linkages argdts actors will be examined in order to

determine their contribution in the MSC cl
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The triple helix model seeks to explore new configuration of institutional forces

emerging from NIS. Its main focus is the relationship between governments, industries

and universities. In their work, Etzkowitz and Leydesdorff (2000) put forth the view

tha the model works through a botteup view. The model highlighted the important

role of universiesas knowledge producing institution in the innovation process and the

evolution or transformation role and relationship of actors i.e. university, indarstry

government in cluster or regional studies. Also, the emphasis here is the value of

nurturing

industries through the involvement of universities with

researchers,

government departments and agencies in ways that is best suited to the particular

characteistics and creative satisfaction that embedded in firms, sector and country

needs (Stiglitz,

2002) .

n
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concept,

challenging and important in innovation through capitalising its knowledge production

while atthe same time maintaining the traditional role of teaching.
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According to Etzkowitz (2008), there are two different paths or routes to reach the triple
helix which starting from (1) the important role of government in controlling the
industry and uniersity in the statist modelFjgure 3.2) and then (2) in laissdaire

model (Figure3.3) where limited interaction between actors exist as the university,
industry and government are separated by the strong boundaries between them. In
statist type of helix, idustry and university are both involves in specialising and
objectivising situation with the government-charge of developing projects and
providing resources. It also means that university is largely focusirtgaching and
producing graduates for ingy with far intention to get involves in research for
commercialisation. Thus, the synergy between university and industry is weak and
requires strong direction and leadership from the federal government. Etzkowitz (2008)
explained that at this stage etbhureaucracy is major factor blockirtge ideas arising

from below. The laissefaire type of helix exists as the result from the statist society
motivation to change their innovation sys
spheres but still comntrating working on their own. At this stage, the role of university
continues to basateaching and learning centre but starts to provide basic research and
produce graduates that are knowledgeable for the industry to use. The industry on the
other had is connecting with the university to acquire the supply of graduates with no
intention to collaborate and use the basic research from university into the market. The
governmenhasless control than in statist situation but play major role when the marke

is not reacting well and the intermediaraa® playing important role in connecting the

university, industry and government in this sphere (Etzkowitz 2008).

The evolution of statist and laisstre society provides hybridisation of roles played
by acbrs while maintaining their core roles, responsibilities and/ortityeim triple

helix model Figure3.4). This does not means that the university and industry are being
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controlled by the federal government but they have greater independence with strong
interaction and linkages between actors in spheres. According to Etzkowitz (2008), at
this triple helix stage, all actors contribute in innovation and economic activities within
their own right and this later resuift the formation of new creative orgaai®n. The

active social linkages among actors promote knowledge transfer activities and new or
creative idea, product or application emerges from the combinafi@lements in
technology and organisatiahinnovation of the institutional spheres and teabgy
system (Etzkowitz and Leydesdorff, 1999). The role of university in triple helix become
prominent and uses its academic resources in its entrepreneurial environment to
capitalise its knowledge through many forms such as patenting, licensing and
congllting. At this stage, the model is claimed dynamic towards the innovation process
and workatits full capacity. According to Saad and Zawdie (2005), the role of actors is
the fundamental element in triple helix model as it involving the coniplexn t iens a c t
within and bet we e nin sphere. Tigerrdlerotactpradvolve ih thig e r s 0
stage along with the smooth circulation of knowledge and strong interaction occur at
micro and macro level (Etzkowitz, 2008), while knowledge become importanttas pa
resources in sectorial, regional or national level. This enables healthy linkages and

interaction that lead towards greater trust among actors in spheres.

However, ités very difficult for devel opi
environment but useful to employ the model for innovation and technological progress

of their nation (Saad and Zawdie, 2005; Almeida, 2008). This research thapse the

concept of triple helix in examining the role of actors and its relationship inesphe

cluster through the collaboration activities.
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Government

Figure3.2: The Statist Model Figure3.3: The Laissefaire Model Figure3.4: The Hybrid of Triple Helix
(Source: Etzkowitz, 2008)

3.2.4 Business Networks, Social Interaction and Relationship

Business networks describe by Gomez Arias (1995 )as c |l ust er of f i r ms
unitcoor di nated by market mechani s.fllealsonst e a:t
suggests that networks can be conceived as an intermediate or hybrid form of
organisation in the middle of the road between markets and firms. Swan et al (1999)

S U g g e s tusineds heawbrkirig Iis a social communication process, which encourage
the sharing of knowledge among communiti e:
asfia means by which firms gain knowl edge c
various materials,if nanci al and human r esThese threes f or
definitions describe business networks as a process of communicating between one
organisation and another by sharing information and/or knowledge that could benefits

the community or organisatio This knowledge intensive network became more
importart for innovation andn the interest of policy makers. As describes by OECD
(2008, p. 7)it he potenti al for i nnovation depend
and how well the system is connectedigmes to foster or enable the development of

wor | d cl ass clusters and net woHenkcs, thear e tF

effectiveness of knowledge circulation and connection in the system is clearly not
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solely the policy mask equies the sratqpio approabhiimh i t i e

interaction and relationship within the systems actors in spheres.

According to Holmlund and Tornros (1997), there are three layers of network in
business networks: (1) a production network layer; (2) a resourcerkdawyer, and (3)

a social network layer; which relates to different type of system actors as shown in
Figure3.5. The first layer indicates firm actors who are referred to as actors within
firms or individuals in a firm itself executing the productiortivates or tasks in
business network (e.g. scientist, researcher, production individual either involves in the
production of product, services and/or system of firms). The connection made by firm
actors in business network with other engaging in the sproduction activities
constitutes production network layer. Thus more actors indawe interconnected.
However, firm actors need resources (e.g. financial resources, technological capability,
knowledge in commercialisation and connection to marketghathey do not have to
carrying out the production activities. This make up the second layer where resource
actors (e.g. financial institution, venture cap#talgovernment agencies and research
institution) provides support to firm actors and togettiney form resource network
layer in the business network. At this stage there are more actors involves compare to
previous layer and the interaction also getting more complex. The third andcafieal |
refers to interconnecteduman actors consisg of firms actors, resources actors,
individual and group of people in different firms who have the knowledge and
important to their firms involves in the business network. All of these interconnection
and relationship embedded within the spheres for examplational, regional, local or
sectorial levels became more complex. Thedahretworks layers model suggestad
Holmlund and Tornros (1997) have three dimensions which arew&letonomic and

social relatingto networks layers as shown in Tal8el. The relationship matrix
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concentrates on the moves of different perspectives of relationship between networks

layers in business setting.

O0>0—>0>0—>0
Firm Production
actors AN network
layer
v \4
Resource /. Resource
actors network
layer
\/ Y Social
Human network
actors layer

Figure3.5: Three network layers in a business network (Source: Holmlund and Tornros; 1997)

Network L Dimension
etwork Layer Structural Economic Social
Production network Links Investments Connections
layer Connections Bonds Bonds
Resourcenetwork layer | Ties Investments Connections
Connections Bonds
Social network layer Links Investments Atmosphere
Connections Bonds
Trust
Commitment

Table3.1: A relationship matrix of relationship concepts on tined network layers
(Source: Holmlund andiornros; 1997)

Previous research on business networks suggest that having interaction and relationship
with other firms or institution; and sharing knowledge cdudde a vital impact to an
organisation. For example Dennis (2000) indicated that a business network is a
marketing advantage to the organisation. OECD (2008) and Gomez (1995) suggest it is
a key driver to foster the process of technological innovation and competitiveness
(Porter, B90) particularly for companies with technological focus. In addition to these

benefits, Bengtsson and Kock (1999) suggest that firms can develop and expand its
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business through interaction with others. Dennis (2000) also suggests that firms could
achieve economies of scale through networking as this allows companies to take
advantage of lower initial investment cost and lessen the capital expenditure in the
future. However, the trust element in business networks is an important ingredient to
makes the soal interaction success (Holmlund and Tornros, 1997; Swan et al, 1999).
This is because the knowledge that is shared between firms can sometimes turn out to
be false or inaccurate; thus will endanger the mutual relationship between firms and
communities incluster. Therefore, knowledge networking with univessiand other
research institutions would be another route to acquire the trustworthiness of knowledge
for firms to excel and improve their learniras to innovation and technological

development.

3.25 Collaborative Innovation

Innovation is increasingly associatasl asource of technological development through

a cumulative combination of different knowledge, skills and expertise that exist within
different organisation. The int@rganisational relationship may be interactive and
complementary and taseffects on tehnological innovation. This has influenca o
various forms of inteprganisational collaborative ventures for innovation (Freeman,
1991; Hagedoorn, 1995, Faems et al., 2005). Collaborative innovation strategy of firm
can eitherbe ashortterm or longterm objective. Regardlesas towhat sort of time
frame the collaboration is for, what matters is the number of collaboration involves as
according to Fames, Van Looy, and Debackere (2005) research findings concluded that
At he mor e f i r msofdiffergndigterorganmsatianal codlabaratiansy the
more likely they are to create new or improved products that are commercially

S u c c e sTkefcankept. of inteorganisational collaboration is not new but widely

useal in most innovation model such asdluster, triple helix and NIS.
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Miles et al (2000) suggest that knowledge creation and utilisation can lead to innovation

interlinked by the role of collaboration capability illustrated in a model in Figure 4.6.

The model explains on how collaborationaas originator for knowledge creation and

transfer with time, trust and shared mental territory seen as prerequisites of

collaboration. Miles et al. (2000) point out the need for a broad entrepreneurial

empowerment for the innovation process and commesatain application. The model

also stresses the role of collaboration capability and the quality of collaborative

relationships with internal and external stakeholders (Miles et al., 2000).

Inter-organisational cooperation or collaboration is also besiwknas strategic

alliance the objectiveof whichis to share or transfer knowledge including skills and

resources for gaining and mutually benefit from the action. Many authors (McCutchen

Jr. and Swamidass, 2004; Roij@kk and Hagedoorn, 2005) belietlat strategic

alliance allows firms to develop synergistic relationship through technological
compl ementary

researchhopesto use the general concept of collaboration for innovation ras a

among

partners

t hat can

dr i

instrument to measure the collaborative relationship among actors in cluster

development.

territory

Time, trust and

Collaboration

Broad
entrepreneurial
enpowerment

Knowledge
creation and

transfer

Product and
service
innovation

Commercial
application

Figure3.6: Role of collaboration in innovation process (Miles et al. 2000)
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3.3 BUILDING CONCEPTUAL MODEL IN CONTEXT

Based onthe related lterature research (Chapter 2) and understandingelated
innovation concept in cluster discussed in this chapter, the conceptual model for this
research was designed and proposed. Considerations were taken from the perspective of
research phenomenon and context of this research along with the ressestibng

addressed.

3.3.1 The Research Phenomenon

The purpose of this study is illustrated in Fig@& and Figure3.8 with the studied
phenomenon in the middle of the triangle. Fig@& shows the general research
phenomenon whbh indicates three imponté elements in doing business research which
are context of the study, chosen concept and theory for the construction of models and
frameworks of the study. FiguBe8 shows the spda research phenomenon including

the three important elements of thisearchasundertaken. The specific interest in this
study is to look at the context of cluster development. Collaborative relationship among
system actors is one of the main critical success factors identified within global
literature search for cluster wiEopment apart from innovative technology, human
skills, location, presence of large firms and access of finance (DTI, 2004). The
important element of interaction and linkages with actors in cluster is also mentioned in
the innovation concept which wassdeibed in Sectio3.2. The cluster model will be

used as the theoretical references for this research investigation along with the concept
of collaborative relationship of triple helix actors (i.e. univesitindustry and
government). It is interesting investigate this phenomenon specifically for developing

countieslike Malaysia.
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Context Cluster Developmnt

—)

U-1-G
collaborative
relationship

Phenomenon

Concepts Theory Collaborative relationship Cluster Model
in cluster(triple helix)

Figure3.7: General research phenomenon Figure3.8: Specific research phenomenon: Unaisr

(Source author) IndustryGovernment (UIG) allaborativerelationship

3.3.2 Critical Determinants for Cluster Development

DTI (2004) outline the 06snndgthesucdessfalrldster h ar d
i dentified within gl obal |l iterature searc
partnership and institution development,

infrastructure and presence of large firm within the elusOther factors include
entrepreneurial culture, presence of leadership, access to finance and markets, and
business support services. Earlier in Chapter 2, this research has also identified and
discussed the determinants involved for cluster developrbesed on literature
research. All of these determinants can be identified as micro and macro factors of
cluster development as illustrated in Fig@r@ that are interconnected and needed with

each other in order to achieve an innovative cluster.

Smit (D 10) conclude that Porterds (1990) Di
clusters and competition (Porter 1998, 2000, 2004) is not about trade, patterns of trade,
gains from trade, but is rather a general framework for analysing cesp®cyfic

sources of adantage that enhance the international competitive advantage of firms.

Further to the earlier point above, Smi t
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Diamond Framework provides the link between firm and cowspigcific sources of

competitive advantagthat firms leverage to gain international competitive advantage.

There are four macro factors identified which were (1) policy and regulations that set by
the federal government, (2) economic conditions of the cluster and the nation itself, (3)
the avaidbility and access of technology and (4) the local culture of the cluster
including the behaviour and pattern of trust elements of the society inhvialduster.

The factor of economic conditions is the most crucial to canHolvever the other
three icntified macro factors and micro factors provides support and enabling tools to
structure the condition and state of the economic in regional or national Téneze

were sevemicro factorsdentified. They were (1) collaboration capability of the actors

in cluster including motives and barriers involve() the provision of local skills, (3)

the IP and patent for security and protection of the knowledge created i.e. design,
formulas, ideas and prototype (4) the support and access of financing, (Sarfket m
connection and commercialisation issue (6) the allocation, commitment and practical
contribution of R&D activities and (7) the location uniqueness or advantage including

sound infrastructure and conducive business and research operation environment.

It is understand from the literature research and related innovation concept in cluster
studies that the combination of both macro and micro factors of cluster determinants
provides essential elements to stimulus the formation of new and/or creativer firm o
spinoff in the innovative technology cluster. Without a doubt the healthy business and
social interaction between actors in cluster does matter at the current technological pace
for creating a competitive advantage of region or nation. The social katgor
activities, whetherformal or informal, can spur the trust building among actors and
enhance the density of relationship and trust. This probably gives easier introduction for

any future collaborative work. Collaboration can be a useful instrumemtcelerate
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the innovation and technological progress, so that be able tougateith the leading
cluster such as Silicon Valley, Boston, Cambridge, Helsinki and Sépitrapolis.
Through collaboratiorknowledge creation and transfer are possible. dleeaf actors

in cluster is important to perform the collaborative activities and relationship. However,
the collaboration capabilities are depentbn how the actors opegand conduct the
projects including the barriers and challenges occur; and #raathristic or nature of

the projects including the motives and objectives of the collaborative projects and

relationship. This was illustrated in Figudd.0.

Macro Factors Micro Factors

Collaboration

Policy & Regulations

<> ‘\ A7

Economlc conditiong AAA |p & patents
.v,
v

TechnologyAvallabIe ‘\N F|nanC|aI resource

\\\\
‘3

Figure3.9: Micro and macro factors of clusievelopmen{Source: author)

New firms or
startup or
snin-off

Innovative
cluster
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Collaboration
characteristic

Knowledge/social
networking, interaction
and/or relationship
activities

System actors in

Collaboration process cluster

Collaboration
capability

Figure3.10: Collaboration, actors and relationship in clugsaurce: author)

As mentioned in Chapter 2, clustering provides economic and social benefits for
innovation and technological transformation at regional or national level. The role of
actors includinguniversites technology firms and governmeiaind their relationship

with each othewas foundo besignificant in the development of cluster. In the context

of developimg country such as Malaysi&ltapter4), the cluster concept was used to
project thecountry determination of economic transformation and vision to upgrade
their status to become develod nation. Related innovation concept in cluster was
discussed in this chapter, Chap8fThe conceptual model for this research e
designed an@roposedFigure3.11) to be used and guide this research on its mission to

address the research questions.

The model highlighted the important role of actors and its relationship as an engine to
cluster development and success, while collaboration asategt instrument for
knowledge and technology creation, dissemination, assimilation and transformation.
These two factors are among micro and macro crucial determinants for technology
cluster. This model will be used to access the investigation in th&xtoof this

research, MSC as an engineered cluster in developing countries.
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3.4 CONCLUSION

Recognizing the benefits of clusteas a form of economic orgaai®n has influenced
governments to implement policies (Sélvetlal, 2003), intended to launch initiatives

to support existing clusters or to form new ones. Most of the initiatives launched tended
to be within the following context: (1) Small and Medium Enterprises (SMES); (2)
regional industrial development; (3}racting external funds and foreign investors; and

(4) research and innovation atational or local level. It must be stressed here that
economic development modelled around the cluster concept has been replicated by
many countriesand can help developndustry competitiveness. However, in order to
achieve this, the role of actors within technology clusters need to be revisited. The
relationship and interaction of actors need to be made more explicit in supporting the
determinants identified here. Althdugexisting cluster analysis highlighted their
advantages, the interconnection of factors and their effect on the cluster, the economic
theory has not yet provided a model that allows both the analysis and the definition of a

process for implementing a sessful cluster.

In conclusion, his chapter has discussed the innovation conceptsavation system

and cluster that are related to buid the conceptual framework and model in the

cont ext of this research. T hi Advantage 6fu d e s
ADi amondo model , triple hel i x, net wor kir
innovation.The weakness of existing models such as N&léck of empirical system
mapping,heavilyfocused on role of government and difficult to implemebigmond

model(i.e. lack of primary data for irdepth understanding of the é&s and; failure to
addresshow to develop or engineer cluster and analyse the path of cluster
development); antfiple helix (i.e. less detail and difficult to explain of role axftorsin

transition between each three stagesre identified These gaps provided an
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opportunityto reinforce,supplementand expandhe models with thentroduction of

conceptual model developéat this research.

The second section of this chappeesents the conceptual mo¢eigure 3.11hat was
designed and proposed to conduct the investigation of this reségatt. from the
related theories and cogqts discussed, detailed consideration wed®n from the
perspective of research phenomenmmntext of research and research questionhier
construdion of the conceptual modeThe elements of micro and macro factors of
cluster development were incorporated in the model and addressed the impoftance
the role of collaboration andhe role of actors (universities, firms/industries and
government agencies). It wasghlighted that thentention is to test the conceptual
modelin contextby using the matrix analysis (Table 2.1) that was deeelbpsed on
conceptual understanding aride stages b cluste dife-cycle. Following this, the
conceptual model will be used and made as guidelines fan#tieodto be used and
analysedfor this reseatt, the empirical findings, critical discussion and most
importantly to answer the research question and objeclivés framework would also
hope to contribute in filling the gaps in the current models (NIS, Diamond model and
triple helix), practical coniibution in case context (Malaysia), developing countries and
other nations thareinterested in cluster development framework and analysis; and in

innovation and cluster related literature.
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CHAPTER 4

MALAYSIA AS A CONTEX T OF STUDY

41 INTRODUCTION

This chapter focuses amMalaysian case studyMSC). The discussion takeon the
following themes: (1) a brief hi storical
from the moment it gained its independence from Britain to the present day) (2) a
account of atibhal Systgns af landvatioMN(N); and finally (3) a overview

of cluster development in Malaysia through the many initiatives to transform the

country into a devela nation.

4.2 MALAYSIA: AN OVERVIE W

Malaysia has a rich history and for centuries served as an important trade stops for spice
and silk traders plying the route between the Orient and Europe. Malaysia in its present
form is a young country, havingeenonly formed on 31 August 1963 after gaig its
independence from Britain otme 31 August 1957. Its capital city is Kuala Lumpur
while Putrajaya is the new government administrative city developed to take the
transportation and real estate constrain off Kuala Lumpur. It has been in use by the
feder al government since 1999. Howeal er , K
city and centre for commercand finance. The country consists of 13 states and 3
Federal Territories, with total area of 330,252 per square kilometres. Separated by the
Sauth China Sea, the country has two regions which are Peninsular Malaysia and

Malaysian Borneo also known as East Malaysia (Sabah and Sarawak).
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4.2.1 Population and Labour Force

Based oninformation fromthe Malaysian Department of Statistic (July 2009g th
population of the country is just over 28.3 million and had2.3% average growth in
population recorded between 1991 and 2009. The population consists of four major
ethnic groups which are Malay (also known as Bumiputra), Chinese, Indian, other
Bumipura (made up of various diverse groups of indigenous people from the
Peninsular, Sabah and Sarawak) and other ethnic groups. Malay is the majority ethnic
composition of the population making up 66.6%; followed by Chinese with 24.8%;
Indian 7.5%; other Burputra 11.8% and other ethnic groups with 1.1%. Out of this
total population, 9.5%renorMalaysian citizes who live in the country. This diverse
composition makes Malaysia a multicultural nation with varying races and religions.
Malay language is the rttwer tongue of the nation but English is the second language

and is commonly used in business and commercial activities.

Year Total Unemployment  No formal Primary Secondary  Tertiary
labour rate by % Education  Education  Education  Education
force (600C (600C (600C (600(
(600
2002  9886.2 35 523.2 2326.0 5383.9 1651.4
2003 10239.6 3.6 488.2 2290.4 5665.0 1794.5
2004 10346.2 35 483.2 2248.6 5699.4 1908.7
2005 10413.4 3.5 476.3 2144.8 5795.2 1995.0
2006 10628.9 3.3 403.7 2172.7 5989.4 2061.9
2007 10889.5 3.2 432.6 2104.0 6133.9 2210.0
2008 11028.1 3.3 489.0 2016.7 6186.4 2336.0
2009 11315.3 3.7 438.9 1970.5 6262.0 2643.8
2010 12303.9 3.3 452.7 2168.2 6792.0 2891.0
2011 12675.8 3.1 401.8 2137.5 70298.8 3106.8
2012 13119.6 3.0 401.4 2198.7 7321.9 3197.6

Table4.1: Labour force by educational attainment and unemployment rate for Malaysia
from 20022012 (Source: Deprtment of Statistics, Malaysi@ctober 2013)

For the labour force, the number has incrdagenearly 0.8 million from 2010 to
contribute inthe Malaysian economy, and tk@employment rate reduced By3%.

However, the statisticST@ble4.1) from the Department of Statistiasdicates that the
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education level of the labour force is dontadby primaryratherthan tertiary levei.e.
higher education. This means that the labour maskieickinghigh leves of education

which probably explaiathe limitedavailability of local skills.

4.2.2 Natural Resources (Basic Factor Conditions)

Malaysia is richin natural resources and is w&hown in areas such as agriculture,
minerals and forestryNatural rubber and palm oil are the main export products of the
country, followed by saw logs and timber, cocoa, pineapple, pepper and tobacco.
According tothe Malaysian Department of Statistic (December 2009), palm oil and
palm oilbased products contributes 8.3% of total export of the countrisaadked as

the second largest revenue earner of the country. However, forestry remains one of
Mal aysi aobs eskhuecgs evea thaughat$ contribution has decreased to 0.8%
(mainly timber and timber products) annually due to the government commitment to
protect the environment and ecological system of the country. The natural resources of
the country are nowadays naged ina sustainable manner. The government currently
encourages the cultivation of only highlue trees and #elanting of fastgrowing

timber species to increase forest resources.

Regarding mineral resources, petroleum and liquefied natural gasnsethai major
contributor tothe Malaysia economy followed closely by tin and other minerals such as
copper, irorore, coal, clay, limestone and phosphates. The country used to be one of
the major tin exporters in the early™8and 2" centuries until theollapsed of the tin

market in the 1970s. Its position as the key contributor of the economy was then
replaced by natural gas and petroleum. Petroleum and natural gas was discovered in
oilfield offshore of the Peninsular notably off the shore of the sthieerengganu and

both East Malaysia states of Sabah and Sarawak. These two minerals resources have
contributed significantlyo the Malaysian economy and its growth so much so that the
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national oil company, PETRONAS is currently ranked' pface in thdatest round of
Fortune Global 500 listawvith revenue of $94.3 billion and net profit of $16 billion

(Fortune Magazine, 2013).

4.3 THE MALAYSIAN GOVERN MENT

The role of government is recognisedvéally important for developing countries such
as Malaysa. This section discussed the political party theggoverred the Malaysia
for the past 45 years and its role in transformthg Malaysian economy from

agriculture to manufacturingased

4.3.1 The Government and Political Environment

Malaysia hasnherited many characteristic from the British colonial systepeeially

in its public servicenanagement and practices. Mal aysi
the constitution monarchy modelled after the Westminster parliamentary system in the
United Kingdom. The government is headed by the YangP®&tuan Agong also

known as the King of Malaysia or Paramount Ruler under the constitution and receive

the advice of the Prime Minister and cabinet ministers. Interestingly, the Yang Di

Pertuan Agong is eleadéy nine other hereditary kings or rulers every five years.

Malaysia practices a dematic parliamentary system. The bicameral parliament
consists of the Senate and House of Representative. All 222 members of the House of
Representative are elected bgck constituency in a general election which is held
every five years. Meanwhile, the Senators are divided into two categories where 26

members are elected by the State Legislative Assembly to represent 13 states and 44
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members appointed by the ParamounteR on the advice of the Prime Minister. The

Senators sit for three years term but only for a maximum of two terms.

Malaysia has been ruled and governed by a coalition government known as National
Front (formerly known as the Alliance) since gaining itdependence from the British

in 1957. The coalition was formed in April 1955 before the first federal election®bn 31
July 1955. The National Front consist of three large-based parties: (1) the United
Malays National Organization (UMNO) party; (2)etiMalaysian Chinese Association
(MCA); and (3) the Malaysian Indian Congress (MIC). Due to the success of this
coalition, the National Front (NF) has boaredga its representations and at present
consists of sixteen other parties including political parfrem Sabah and Sarawak.
The leader of the majority party who won the general election will be the leader for the
NF, and currently UMNO has the majority seat in the parliament and its president,

Najib Tun Razak is leading the country as the Prime Ministe

The 12" Malaysian general election in 2008 was the worst result forimNEhe
coalitionds hi st ojrpymarilylrdpresented lpydemoctratioActiop ar t i
Party (DAP), the PaMalaysian Islamic Party (PAS) and Parti Keadilan Rakyat (PKR)

won 82 seats of the parliament seats and NF only secure 140 seats (out of 222 seats of
parl i amentary). The primary i ssu'@enera!l at i n
election is due to few parties haviregno-confidencevote against the 8 Prime

Mini ster, Tun Abdull ah Ahmad Badawi 6s | ead
lack of strong leadership thefederal government and his handling of economic issues
especially Sabahdés oil revenue asnfrane | | as
the Philippine. Among other issues raised are inflation, fuel subsidies, shortage of
goods(i.e. sugaj, mismanagement, corruption and the allegation of unfair election. The

loss of confidence also can be attributed to hisisolaw who was allegedo be
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influencing his decision making for the country. This political turmoil put Abdullah in a
difficult position and on April 3, 2009 heandedover his position as Prime Minister to

Najib Tun Razak (who was the Deputy Prime Minister).

Under the leadershi of Naji b Tun Razak, he | aunched
16 September 2010 to emphasize the national unity across his management for social
and economic prosperity in Malaysia multi race and religions. The opposition leader,
Anwar Ibrahim condemnethe concepts beinga political strategy for NF to secure

votes in preparation fahe 13" General Election (on 5 May 2013). Despite accusation

from the opposition parties, the NF won the latest general election axsimple

majority. This result was & lowest win of the coalition party since 1955 wih

majority of 139 (62%pf 222 parliamentary seat.

The most challenging issue for the NF government is to strengthen the racial integration
and unity especially among its coalition, but its critics have argued that the government
is overshadowed bhe UMNO. The critics also argued that most governmengepts

or contract are given to those who are allied with the rich and influential Malay
politicians. The allegation of corruption
an ongoing issue. The government leaders have also been accused of abukieg the
Economic Policy (NEB from the members of public and also from the opposition
parties. However, according tbe Malaysian AntiCorruption Agency (MACA) there

is no record of politician being accused @orruption, but in year 2007, there are 133

or 60% (out of 221) of public officials accused corruption in courtbut nonewere

found guilty. Froman international point of view, Malaysia was ramkat 54" out of

176 countries surveyed with Corruption Perception Index (CPI) sao#9/100 in

' The NEP was launched in 1971 to eradicate the poverty and economic differences between Malays or Bumiputra
and nonAMalays or norBumiputra.
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Global Corruption Barometer 2013 by Transparency International for issues on
corruption of countries in public sectors. The rank has improved by 2 points as
compare to the year before but still far from its neighbouring country Singapore (rank

5" CPI = 87/D0). It was not political partiehat wereh i ghl i ghted in t he
perception report for Malaysia, btite police institutiors that give members of the

public cause for concern.

4.3.2 The Government andthe Malaysian Economy

In 2012, Malaysian Ges Domestic Product (GDP) was 5.68fhich is a reduction of

2.2% since 2010. Malaysia is amottewor | dé6s maj or producer
electric and electronic, agriculture and palm oil industries. The country also produced

its own statecontrolled carcalled Proton ands competing with Thailand, Indonesia

and other South East Asian countries in toc
and development was considered one ofltbstsince gaining its independence from

the British in 1957. The fadwing briefly discuss the significant economic development

that the country has gone through basedrmoeconomic history report by the Malaysian

Economic Planning Unit (EPU):

After independence (1951@70), the natural resources of rubber and tin were two main
exports that contributed 70% export earnings. The import substitution approach has
been used to promote the industrial development and Malaysiayesnas a strong
ecanomic basan late 1960s. The diversification of agriculture industry i.e. timber and
palm emerged as another important commodissause ofhe drop of export tin and
rubber from 70% to 30% in 1070s. During this period, the overall economic growth was

at 6% and thisvasthanks to the discovery of oil and gas in Sarawak.
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A period of high growth (1971983) occurredwhen the government introduced the
First Outline Perspective Plan (OPP1) which outlined broad -smmoomic framework
covering the year 1971990. Under this OPP1, the NEP was introduced to eradicate
poverty and restructure society. Among programmes to eradicate poverty were
provision to improve input and facilities in economic and social services such as
education and to support Malay andhat indigenous people involve in all aspect of
economic activities of the nation. The economic grosittwedin 1980s due to world
economic recession of oil in 1978he country experienced deficit position in budget

and balance of payments.

The eonomic estructuring period (1984990) was the main priority of the
government to recover from the worl dbs oi
controlled to reduce the deficit budget and the government introduced privatisation of
public sector agencie3his has influenced the economy recovery in 1987 with high
growth of 9.3% until 1990 and this has transformed Malaysia into private sector driven
economy approach. The national car, Proton, was in first production and has
contributed in manufacturing indtry that enables Malaysia to reduce its major import

of capital and intermediate goods for its growth.

The posperity and adversity period (192000) was the start of the Second OPP
(OPP2) that covereithe economic plan for the period of 1992000. TheVision 202G

(or Wawasan 2020 in Malays) was launched along with the National Development
Policy (NDP) based on the NEP including programmes to solve poverty, improve
private sector6s contribution and job cre

at 8.5% per capita income between 1991 and 1997 due to the favourable condition of

% Vision 2020 was launched in 1991 and introduced by Mahathir Moharfidetrie Minister) in & Malaysia Plan
to transform Malaysia into industrialised country with high income and develop nation by year 2020 (can be access
online athttp://www.wawasan2020.com/vision/index.html
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macroeconomic environment that has attracted large capital flows. The Multimedia
Super Corridor (MSC) was launched in 1996 as a new regional economic project to
transformthe eonomy and technologicdkevelopment of Malaysia by focusing the ICT
industry in realising the Vision 2020. The Asian financiaéis of 1997 has resulted in

a deep recessipmffecting employment, poverty and bankruptcies. The National
Economic Action ©uncil (NEAC) was established in January 1998 to assist
government in recommending solutions to rejuvenate the economy. The NEAC
introduced National Economic Recovery Plan (NERP) with aims includong
stabilisingthe national currency and financial markdthe Malaysian central bank had
decided to peg the national currency, which is Malaysia Ringgit (RM) at 3.B0SD

in order to maintain the exchange rate. This decision has affected the Malaysian
policymakerthat they havdess control over ik, so that Malaysia can continue to
participate in an increasingly tension of global economy (Charette, 2006). Danaharta
was established in September 1998 to manage national asset after the financial industry
facing problems of many negmerforming loans from the 9B7crisis. However the
economy grow back to7.2% in between 1999 to 2000 even though facing difficulty
grow in 1998. This has shown that the role of government in its economic and financial

strategies was crucial to the Malaysian economy.

Resilient and comstitive period (2002010) was the beginning of the launch the
National Vision Policy (NVP) to incorporate Vision 2020, NEP and NDP. The OPP3
was launched to mark the next 10 years policy, which was formulated based on NVP to
focus on building Malaysia agsilient and competitive natioithis includedstrategies

that can promote and develop knowledigsed society along with rapid local growth
driven and targeting 30% of Bumiputra participation in endogenously driven growth by

year 2010. Throughouhis deade, Malaysian econonwas competitive but ltbslow
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growth at 5.8% due to many international crises such as the world influenza virus attack
and war on lraq in 2003. During the Euro financial crisis in 2010, the Malaysian
economic was not much affectedthe government has prepared in advanced with the
launched of the First Economic Stimulus Package in November 2008 and Second
Economic Stimulus Package in 2009. The government has injected approximately
US$2.2 billion and US$18.8 billion in both stimuluscggages respectively to fund local
economic projects to improve the effect of exports problems in early 2008. Thus, in
2010, the Malaysian growthad increased by.2% butwasdown to 5.1% in 2011 due

to the US economic crisis of its debt deficit and higemployment rate.

4.3.3 Transforming Malaysia into High Technology Nation

In 2010, the Malaysian government announced the new economy policies and strategies
of the country, New Economic Model (NEM). The new policy is aiming to transform
the country intoa high income nation with US$150D000 per capita by 2020 along

with competitive and sustainable economies. There are four pillars or support policies
underlining the NEM. The are (1) the 1Malaysia policy concept that emphasise the
unity and prosperity, (2) Government Transformation Programme (GTP) that focuses
on transformatin of government in delivering its services atslaccountability to
members of public and business and increasingational income; (3) Economic
Transformation programme (ETP) that focuses on the development of selected key
growth areas or National Kégsconomic Areas (NKEAS) and to promote private sector

led growth; and (4) Ten Malaysia Plan that outline plans and strategies of the economic
transformation for period of five years (202@015). These four pillars of policy were

set in line with the desidce characteristic of develegd nation in 2020 which were

market led economy, well governed type of nation, economy are regionally integrated
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and dynamic, entrepreneurial and innovative economic environment with skilled labour

andto have capable indigenotechnology.

Time-frame planning Type of Planning Policy of planning Objectives of
planning
Long Term Planning Vision 2020, 19942020 . Incorporates of all policies: Develop nation

NEM, NVP, NDP and NEP

New Economic Model . Incorporategolicies of high technology

(NEM), 2010-2020 1Malaysia (2009), GTP income,communities
(2010), ETP (2010), 1b wealth inclusiveness
Malaysia Plan and economic
continuation from NVP sustainability

Third Outline Perspective . National Vision Policy Knowledge based

Plan (OPP3), 2001 2010 (NVP): combination of economy and society

Vision 2020 NEP,NDP, 9"
and 8" Malaysia Plan

Second Outline Perspective . National Development Job creation, poverty
Plan (OPP2), 1991 2000 Policy (NDP) education, target for
. National Economic 30% Bumiputra

involvement in

Recovery PlafNERP) business

. 6"and 7" Malaysia Plan

First Outline Perspective Plai . New Economic Plan (NEP) Eradicate poverty

(OPP1), 1971 1990 . 1%'to 5" Malaysia Plan infrastricture and
education
Medium Term Planning Five years development plan . 10" Malaysia Plan (2011
2015)
. 9" Malaysia Plan (206
2010)
Mid-term review of the five . Mid-term review of §
year plan Malaysia Plan (206-2010)
Short Term Planning Annual Budget . Yearly budget based on the

five years plan
Table4.2: Malaysian economic planning horizon and policies

(Source: authoir based on Malaysian government policésiplanning)

All of these policies and the preus implemented policiedocumenthe commitment

of the government in attempg to become a develep nation by the year 2020y
incorporaing knowledge economy in its strategy as well as the regional cluster. . The
ability of government to change and alter the policies has shibainthe Malaysian
governmenthasrespjmded t o Port er O6bothbregioma and natrooal e |

level (Porter, 1998). It can be seen from Tab that the Malaysian government has
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effectively laid out a planning horizon in order to achieve the adbgdf being a

develomd nation. This planning horizon summarise the role of government in planning

the appropriate strategies and policies that are achievable along with the determination

in realising the national Vision 2020. It can be considered aplart t he countr y¢
in that it lays the foundation for strategy and financial budgeting. Dunphy and Herbig
(1994) discussed the importance of culture in developing institutional relationship
within an NIS. Thus there ia need to identify their relatiohgp particularly the role

and relationship that exists between industry, government and unegrsiti

4.4  UNIVERSITIES IN MALA YSIA

Mohan et al (2004) work identified education system as a key part of Malaysia NIS to
provide broad, thorough and high qualiével of education. This outlines theportant

role of universitiesin education system and NIS. However, figures obtained from
various issues of the Malaysian Five Year Plan suggest a worrying trend of shortages in
science and technology (S&T) humarsagarces from 1970 to 2000 (Lai and Yap,
2004). To a certain degree this suggests that the education system in particular the
universities are not producing enough science and technology graduate to meet the
demands from industry even though the numbersocdlly trained graduates have
increased over the years. In recent report of Tenth Malaysia Plan for22Q%5] the
numbers of degree holders are increasing inclutieg”hD holders since 200&able

4.3). Improvements in the numbers of graduates in $&m local institutions can be
attributed to the governmentds policy of i
the Malaysian governmend sommitment in human capital development through public

education expenditure is comparable to other NIEs dewtloped countries such as
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Japan and the United States. Lai and Yap (2004) argued that there is no strategy that

can giaranteghe success of technological progress in Malaysia.

To this extent the investment in education even though comparable to ististits
ineffective and improvement in this area should remain the priority of the Malaysian
government. The introduction of the Smart School system as one of the MSC flagship
application seems to suggest that steps are being taken to address ttpsimtityeand
secondary education level. The purpose behind this introduction is to prepare
Malaysians for the challenges of the knowledge based economies. With regards to
tertiary education, it can be seen that there has been a remarkable growth in teems of
graduates number from the institutions of higher learning in Malaysia from 170 000 in

1996 to 623 000 in 2000 (Lai and Yap, 2004).

Number of Students
Level of Estimate Target
Study 2006 2007 2008 2009 2010 2012 2015
Certificate 112922 124225 111125 122260 126 089 136900 161 749
Diploma 240189 271918 296296 350873 375699 431360 532502
First Degree 348369 388580 427083 478221 515118 591612 734020
Masters 36824 34755 44634 58252 66 822 87 923 132 863
PhD 9612 11424 13574 16947 20 235 28 871 49 274
Total 747916 830602 892712 1026553 1103963 1276667 1610408

Table4.3: Number of Students Enrolment in Higher education institutions by level of
study from 20062009 (Source: Tenth Malaysia Plan, 2010)

Furthermore, Mohan et al (2004) observed that the development in Malaysia tertiary
education is moving towards more focused roles by the universities where there is
improvement of the establishment of specialised knowledge centre that focus on R&D
such ascomputer software, communication and biotechnology located within and near
leading universities in Malaysia. Examples of this focus can be seen in the likes of
University Putra Malaysia focus on agriculture; University Science Malaysia and
University Technology Malaysia focus on scientific, technology and engineering focus;

and Multimedia University focus on creatiadgabour pool in ICT for the MSC project.
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The increasing role and responsibilities of universities from the government has
resultedin an increase number of universities in Malaysia from public to private
university college sinc&995 Table4.4). In total, Malaysia has 20 public universities,

28 private universities and 22 private university colleges, wdmiehll young and under

50 yearsf establishment as of December 2011 (MoHE, 2011). iSlpsobably one of

the main challenges for local universities to compete with other universities in
develod countries such as in the US and UK in terms of expertise in research and

knowledge speciaation.

Years Public Universities  Private Universities  Private University
College

196071 1964 1 - -
19651 1970 1 - -
19717 1974 2 - -
19751 1979 1 - -
19807 1984 2 - -
19857 1989 - - -
19907 1994 2 - -
19957 1999 4 5 -
20007 2004 4 6 5
20057 2009 3 9 11
20107 2011 - 8 6

Total 20 28 22

Table4.4: Distribution of universities in Malayslzetweed960i 2011 (Source:
Malaysia Ministry of Higher Education, December 2011)

In handling this issue, the Ministry of Higher Education (MQHi&as introduced

Research University (RU) status in 2006 to lead and promote universities R&D
environment that has research commercialisation capability in local public universities

in order to support technology and economic transformation of the cowhiig
maintaining the quality of teaching. Byeingrecognised as RU, autonomy is given to

uni versityos Board of Directors from MoH
operations and administration, academic administration, institutional governance,
student sé intake and enrol ment, financi al

2010). There is approximately US$ 62.8 million (RM200 million) allocation for
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research funding for local universities to purse R&D under Nag¢ional Higher
Education Strategic Bh (MoHE, 2007). As of 2013, there are five public universities
with the RU status; they are University Malaya, Universiti Sains Malaysia, Universiti

Kebangsaan Malaysia, University Putra Malaysia and Universiti Teknologi Malaysia.

The introduction of prigte universities in Malaysia in 1999 such as Multimedia
University (MMU), Universiti Tenaga Nasional (UniTen) and University Teknologi
PETRONAS (UTP) has increase the competitive level among local universities and also
to support the development of techogy firms through knowledge sharing activities.

The private universities also contribute to the production of quality graduates in
specialities areas and to reduce the unemployment rate of graduates. According to
Department of Statistics Malaysia (2011)ajority of graduates from business and
administration are struggling to find job after completed their studies (see 4.8hle

The contribution of private universities in providing speciality and niche areas of
technology field of studies could reduce timemployment among graduates and attract
interest to industry for employability. For example the MMU was the first private
university in Malaysia and located in Cyberjayaficss er ves as a <cat al
development of the high tech ICT industry of thitona parallel to the Silicon Valley
Stanford model i(MMUt deoessdd ornilinte erdSeBeimbet 203D As

of 2013, MMU has 13 research centres focusing in areas such as virtual reality,
engineering, creative multimedia, nanotechnology, adwhrrobotics and business

management.
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Field of study Year draiied

2004 2005 2006 2007 2008 2009 Total
Business & administration 18.6 17.8 17.4 17.6 19.8 20.4 111.6
Computer & information 12.8 11.9 11.9 9.4 5.9 9.2 61.1
technology
Engineering 10.6 10.0 111 8.2 7.9 10.8 58.6
Skill training 4.3 3.0 4.4 1.9 2.6 3.1 19.3
Social & behavioural science 2.3 3.6 3.7 3.3 2.3 2.2 17.4
Te_acher training & education 21 12 18 24 27 17 11.9
science
Art 1.6 1.3 15 15 15 0.7 8.1
Vocational 1.6 1.8 2.1 0.5 0.8 1.4 8.2
Others 10.0 12.4 11.8 8.7 10.6 135 67.0

Table4.5: Distribution of unemployed graduates by selected field of study, Malaysia,

20047 2009 (Source: Department of Statistics Malaysia, 2011)

3.5

HIGH TECHNOLOGY BASE D FIRMS IN MALAYSIA

It can be argued that small and medium sized enterprises (SMEs) haed play

important role m economic development. Ajagbe et al (2012) acknowledged the

importance of small and medium size enterprises (SMEs) in Malaysce they

contribute to 92% of the overall business establishments and employ more than 56% of

t he

allocated large investment in R&D of their product or services taad this has

countryos

wor ki

ng

popul ati on.

They

motivatel small firms to be competitive in their inventions and innovation. In the

Malaysian context, the National SME Development Council (NSDC) for Malaysia has

defined small andnedium sized enterprise through the number of employees in the

organisation and tlreannual sales turnover.

Hobday (1995), raise a pertinent point where the rapid technological development of

the newly industrialised economies (NIEs) has caught the attention of both the

devel oping

and

devel oped

economi

es.

Lai

and raised the poi that Malaysia and the NIEs share an almost identical economic

regime and trade structures. It has also been discussed in earlier sections the importance

placed by the government of Malaysia on technology and innovation development
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within the country. lis therefore not a surprise to fitight strategieput in place by the
government including its policies have been designed in such a way that technology and
innovation strategy features prominently. Authors such as Dodgson (2000) and Chang
and Cheema (2001) put forward the same view where they obsertretialaysia and

the NIEs as having put in place a structure where they can identify and act on strategic
technologies to their advantage. This can be seen from the discussion of the Planning
Horizon and economic growth of the country earlier in this @dra@ne of the main
reasons behind this is to attract foreign MNCs to locate their firms in Malaysia.
Notwithstanding that objective alone, the government of Malaysia has also deemed to
try and encourage the development of high technology small firms $JTBF
Malaysia. The inability to act could lead to Malaysia being seriously disadvantaged in
international competition as noted bseEman and Perez (1998).

The role of governmenin Malaysia and theSME business strategy (Hashim and
Hassan, 2008) encowa the development of the SME sector as can be seen from the
National Economic Policy and the Malaysian Development Plans (thedmeplans
presented in the Planning Horizon section earlier). In realising the vision 2020 and to
transform Malaysia int@ high technology nation, the government has identified that
ICT and biotechnology also have potential development in Malalyalhand Teubal

(1998) work also suggest that Malaysia have used trade and domestic policies to
influence resource allocation, fiastructure development, technological activity and

FDI attraction in strive to increase local technological capabilities.
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(RM Million)

Year Abroad In Malaysia  Total Investment Net Direct

Investment
2001 31746 129093 160839 -97347
2002 38855 142661 181516 -103806
2003 45671 156514 202185 -110843
2004 48619 163578 212197 -114959
2005 83292 168057 251349 -84765
2006 127582 189676 317258 -62094
2007 193217 250509 443726 -57292
2008 231833 254955 486788 -23122
2009 272805 270517 543322 2288
2010 298988 313346 612334 -14358
2011 338186 365558 703744 -27372
2012 368200 404911 773111 -36711

Table4d. 6: Mal aysi ads dir ect fromR202012(@a@ircd: | n
Department of Statistics, Malaysia, 2012)

Following tothe effect of Asian financial crisis in 1997, the total direct investment was
back to project the growth and the government start to invest more in local development
than foreign investment at the start 20This was when the MSC project was in the
first 5 years development and massive local infrastructure investmemunasplace.

The investment was almost double of the total investment figl#@04 as compared to
2001 Table 4.6). At the start of this, the technology firms are encouraged to protect
their product or services through patent and trademark. The number of intellectual
property (IP) for Malaysia was small in the early 2000s but start to increase in 2006
onwards(Table 4.7). Among these IP Ilfing, the ICT industry contributes the highest
amount of applications received for Malaysia and biotechnology industry was among

the lowesi{Table4.8) filed according to WIPO (2013).
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Year Patent Trademark Industrial Total
design
1997 194 9,158 - 9352
1998 205 4,121 - 4326
1999 231 5,130 111 5361
2000 227 6,590 286 6817
2001 300 7,258 510 7558
2002 349 9,147 540 9496
2003 721 10,230 778 10951
2004 918 11,802 775 12720
2005 922 11,877 761 12799
2006 1,010 14,058 1,118 15068
2007 1,179 15,930 1,245 17109
2008 1,361 15,740 1,294 17101
2009 1,812 16,552 1,250 18364
2010 1,937 17,786 1,069 19723
2011 1,947 16,678 1,285 18625
Total 13,313 172,057 11,022 185370

Table4.7: IP filing for Malaysia: Patent, Trademark and Industrial design (Source: WIPO
statistic database, May 2013)

Field of Technology Share (%)
Computer technology 6.80
Furniture, games 5.72
Civil engineering 5.40
Other special machines 5.14
Semiconductors 4.98
Electrical machinery, apparatus, energy 4.78
Basic materials chemistry 4.64
Handling 4.30
Food chemistry 3.63
Pharmaceuticals 3.63
Others 50.98

Table4.8: Patent applications by top fields of technology between year2®BT (source:
WIPO statistic database, May 2013)

4.5.1 ICT in Malaysia

The development within the past decade has seen the ICT sector moving away from
sole control of firms in developed countries. There are now an increasing number of
firms from the NIEs becoming major players within the ICT sector (Correa, 1996;
Heeks and Miholson, 2004). Malaysian ICT firms therefore face strong competition
from other NIEs (Correa, 1996) for a share of the ICT market. It is therefore important
that the government provide extensive support to these firms in order to give them the

ability to compete internationally. Multimedia Development Corporation (MDeC) is a
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corporation that was funded by the Ministry of Finance and under supervision of
Ministry of Science and Technology and The Prime Minister Office to overlook the
development of ICT indatry in Malaysia. The MSC Malaysia Impact Survey result of
2008 increase in sales, revenue, exports and jobs created (MDeC, 2008). It was
estimated by the MDeC that MSC Mal aysi a

Further information of ICT in MSC willidcuss in Sectiod.6.

4.5.2 Biotechnology in Malaysia

Biotechnology is a commercial sector providing high wavide growth and is
perceived by many as a source of considerable wealth generation despite it being a
relatively young industry (see for exara@Bower, 2003; Deed s et al, 1998; Mirasol,
2006; Nagle et al, 2003; Strupp, 2006). It is regarded as having excellent potential for
local economic generation and regeneration (Baker, 2003). Pisano (2006) stressed that
biotechnology is not just another higech industry and as such it requires rethinking of
strategy, policy and new anatomy. Ahn and York (2011) questioned whether
Atraditional cluster model s of i ndustry
technology transformation. This view is pad&rly important as unlike other
industies biotechnology products take far more time and capital to bring to market,
thus requiring unusual levels of effective patent exclusivity and incentives for research

and developmer{Azoulay, Michigan andampat2007).

Malaysia has targeted biotechnology as a national priority to enhance productivity and
sustainability, as well as build wealth and economic growth. In 2005, the National
Biotechnology Division (BIOTEK) was established under the supervision of Ministry

of Science, technology and Innovation (MOSTI) to lead the biotechnology development

in Malaysia including R&D, human capital, marketing and public understanding. The
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Ninth Malaysia Plan allocated over US$1 billion to biotechnology industry
development in Malagia (20062010), as well as the National Biotechnology Policy
and Third Industrial Master Plan (20@920), to spur sector growth. To achieve this,
the Malaysian government has replicated the same model used for the development of
ICT policy in Malaysia ad established the Malaysia Biotech Corporation to coordinate
biotechnology industry activity in the country. Interestingly, a similar initiative to the
MSC Status Companies status was also introduced in the form of The Bionexus
network where firms receivepecial government support (see Appendix 2). The focus
of this is to support on a diverse group of biopharmaceuticals, biofuels, diagnostics, and
agricultural biotechnology companies. The approach is different to other NIEs as
Malaysia has had to capitaizon its own capabilities (Martino, 2006). Ahn and York
(2011) praised the forward thinking governmental approach which is quite consistent

with Barney6sba(s2e0d0 1v)i erwe saonudr cReor t er 6s (1990

46 MSC AS THE CASE STUDY

The Malaysian government has recognised the clbstsed development approach as
one of the strategic development tools for the growth of its economy. There are selected
geographical areas identified as Free Trade Zone (no duty tax on products and)service
which aims to boost the growth of local industry cluster espectadijourism industry

in areas such as Labuan Island, Langkawi Island and Tioman Island. Furthermore, there
are five new growth corridors identified during the Ninth Malaysia Plan @ar 2006

i 2010) whichincludesobjectives to balance the regional economic development and
focus growth in the selected industry cluster and geographical areas. According to the

Tenth Malaysia Plan (for year 20112015), Malaysian government has ideetfithe

81



potential economic cluster in selected ayedso known as National Key Economic
Areas (NKEAs) of each of these five corridors have the economic and geographic
advantage (1) Iskandar Malaysia is to focus on education, healthcare, finance, ereativ
industry, logistic and tourism industrfjaunched 2006; (2) Northern Corridor Economic
Region (NCER) to focus on agriculture, manufacturing and services, tourism and
logistics industryi launched 2007; (3) East Coast Economic Region (ECER) to focus
on taurism, oil, gas and petrochemical manufacturing, agriculture and education
industryi launched 2008; (4) Sarawak Corridor Renewable Energy (SCORE) to focus
on heavy industry i.e. aluminium, glass, steel and timber industries, agricultlire an
aquaculture fdated industry marine engineering, and tourism industigunched 2008;

(5) Sabah Development Corridor (SDC) to focus on tourism, manufacturing (palm oil

and related products), oil and gas, agriculture and logistic industuypched 2008.

Other thantte five corridors or regions mentioned earlier, focus is also given to the area
called Greater Kuala Lumpur (Greater KL) cluster announced in Economic
Transformation Programme in 2010 where this geographic areas contributes eight times
the Gross Domesticr®duct (GDP) of any other city in Malaysia (EPU, 2010) and
cover the areas of Kuala Lumpur (capital city of Malaysia) and its neighbouring cities,
previously known as Klang ValleyParts of Greater KL, an engineered cluster of
Multimedia Super Corridor (MS) was located and created in 1996 to spur the
economic growth and introduce information and communication technology (ICT)
industry as an industry that can move Malaysia towards high technology industry with
talented skills while attracting foreign invesnt. MSC was among the first regional

economies project to concentrate thelCT industry.
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4.6.1 Multimedia Super Corridor (MSC) Malaysia Project

Inspired by the success of Silicon Valley in California, coupled with the intention to be
a developed nain under its Vision 2020 initiatives, the policymakers in Malaysia
established the Multimedia Super Corridor (MSC) also known as MSC Malaysia in
1996 with a mission to transform Malaysia into a Higbhnology zone and knowledge
economy. In line with thisproject, the Malaysian government established the
Multimedia Development Corporation (MDeC) to develop, facilitate and oversee the
MSC Malaysia project. The MSC covers an area of 50 x 1%5zame, stretching from

the PETRONAS Twin Towers in Kuala Lumputhigh also referred to as the Kuala
Lumpur City Centre (KLCC) to the Kuala Lumpur International Airport (KLIA). This
zone includes Putrajaya (the official seat for federal government), Cyberjaya (national
hub for information and communication technology TJC and research centre),
Multimedia University, MSC Central Incubator (focusing on IT and multimedia) and
Technology Park Malaysia (focusing on ICT and biotechnology). The development of
the MSC is spread out over three phases of covering a period eh25(31996 2020)

as shown in Tablé.9.

The concept of MSC also being estal#idlbo promote healthy linkages among actors

in Porterds Cluster concept and the Tripl
the innovationcontributeto competitive advantage of nations arr@atesustainable

economic growth. However there are challenges for Malaysia to pursue this project and

it is of interestto this research to explore the high technology firms located within the

MSC cluster. The Maysian government has introduced a series of incentives to attract
investors (including in theQlBill of Guarantees (BoG)Appendix 1). The performance

of BoG and the MDeC as the development agency is indicated in the following survey.
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Phase |
(19961 2004)

Create Multimedia Super

Corridor
Ta_rget 1 1 corridor.
Milestone 1 50 world-class local companies

1 Launch? flagship applications.

1 World leading framework of
Cyberlaws.

1 Cyberjaya as worldeading
intelligent city.

Achievements
to-date

1 Build a corridor ranging from
KLCC to KLIA.

91 742 companies (10 strong
performers and 50 foreign and
|l ocal MNCds we
MSC Status).

1 7 flagship applications were
launch before end of Phase I.

1 Comprehensive set of
Cyberlaws were enacted but
Personal Data Protection Act
are still pending

1 More focused on development
of physical infrastructure in
Cyberjaya while social
infrastructure was not at the
same pace

Phase I
(2004i 2010)

Link MSC to other cyber cities
in and outside of Malaysia

1 Web of corridors.

1 250 worldclass companies.

1 Enhance current flagship
applications and introduce new
one.

1 Harmonisation of global
framework ofCyberlaws.

1 Enhance local ICT industry.

1 Link 5 intelligent cities to other
global intelligent cities.

1 7 Cybercities and 8
Cybercentres have been creatt
while sodhern and eastern
corridors are still undergoing
development

1 As of October 2008, 2173
companies in total have been
awarded MSC Malaysia status
while 9% from this number
were inactive.

1 Flagship applications that were
launched are still in
enhancement process of its
potential (Electronic
Government, MyKad, Smart
School and Telehealth) and
there have been no new flagsh
launched.

1 ICT related laws especially 4P
protection right have yet be
adequately enforced

Phase I
(2010i 2020)

Transform Malaysia into
Knowledge-society

1 500 worldclass companies.

1 Global testbed for multimedia
application.

1 International Cybercourt of
Justice in MSC.

1 12 intelligent cities linked to
one aother.

1 In the hope by end of Phase Il
Malaysia will be transformed
into Knowledge society

Table4.9: The development plans and achievements of MSC in between 1996 to 2020

(Source: Official website of MSC Malaysianw.mscmalaysia.nmjyand the National IT
Council fwww.nitc.org.my

4.6.2 MSC Impact Survey

In 2002, MDeCcreated the MSC Malaysia Impact Survey to monitor the performance
of the MSC Malaysia Status companies. The results of the survey will be used for the
development of the MSC Malaysia Status Companies. Based on the MSC Malaysia
Impact Survey 2008, majoyitof the companies are from the area of l@pgion
software (46%), followedby mobility, embedded software & hardwar®MeSH (19%),
internetbased business (11%), creative multimedia companies (10%), shared services

& outsourcing (9%) and Institute of Higr Learning(IHLs) and Incubators (5%).

Among these five clusters, shared services and outsourcing cluster has contributed the
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highest MSC Malaysia revenue which was 5.34 billion of Malaysian Ringgit (MR) or
31.27%of total revenue in 2007; meanwhile, I8lland Incubators only contributed
MRO0.916 billion of MSC revenue. As overall, the MSC Malaysia Status companies
have contributed 1.2% of GDP to Malaysieconomy. The survey also indicated that
the rapid growth at Compounded Annual Growth Rate of 22.46%h 2003 to 2007
(excluding the IHLs and Incubatohsive hadhis cluster data only start collected from
year 2006). However, IHLs & Incubatorscha substantial growth in research and
development expenditure which accounted 68% increment from 2006 to&@Dthe
shared services and outsourcing cluster also had achieved the higher growth of
expenditure with total of MR608 million in year 2007 rthermore, IHLs & Incubators
havea higher competitiveness potential at local level (43%) but has a lowertrate a
global level (14%). In comparison with other cluster in terms of competitive potential at
global level, shared services and outsourcing, multimedia and MeSH, internet based
business and application software achieved 43%, 27%, 28%, 19% and 18%
respectivey. The results from the impact survey 2008 have concluded that IHLs and
Incubators cluster va a potential to grow in spite of its huge R&D expenditure to

Malaysia economic development.

4.6.3 Research on MSC Malaysia

There are not many research papers published on MSC Malaysia at the moment
compared to Silicon Valley. Many literatures discussed in earlier chapters of this
research agreed that the success of Silicon Valley was due to the concept of elustered
based indusy. Apart from government role, it was identified that there are four major
important elements that suppdtie success of Silicon Valley. & are culture,
universityindustry relationship, technology and infrastructure and venture capital. The

success &s inspired many developing countries such as Thailand, India, China and
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Malaysia to develop their own version of Silicon Valley. Malaysia has created the MSC
Malaysia in 1996 to push the cour@rgechnological capabilities in order to achieve a
sustainale and competitive economy as well as the goal of becoming a dedelop

nation by year 2020.

Tidd and Brocklehurst (1999) research on MSC identified two major weaknesses in
Mal aysiads innovations policy whies/landar e
lack of indigenous expertise (knowledge and skills). Howehergovernmeri sole in

creating MSC Malaysia project has shown some effort for developing the technological

learning of the nation.

Ramasamy, Chakrabarty and Cheah (2003) reporteptige® on the MSC Malaysia but

it is lackingin intangible factors such as entrepreneurial spirit that could #mréas
success of the project. The researchers aiiticise the culture of riskaking among
Malaysian (culturally Malaysianare in generalrisk averse) whickthey felt that the
government neextl to tackle even though theraresignthis ischanging. They also
reported on entrepreneurs in Malaysiadéw stisfactionlevel and display negative
attitude towards failure compareal $ilicon Valley where entreprenauarereported to
take a high level ofisk. The skills gap among Malaysian was also found to be limited

in this research and need to be resolved in order to attract more irvestor

Malairaja and Zawdie (2004) discoverdtat the MSC project has increased the joint
venture activities in Malaysia especially in information and communication
technologies (ICTs) industry. However Malaysia still facing the ineffectiveness of
international joirtventure technology transfers. i$tresearch has identified two main
factors due to ineffectiveness of innovation and technology transfer in Malaysia which

are learning gap (knowledge and skills readiness) and institutional gap (organisational
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and cultural framework). There is weak linkttween technology transfer practices and
decision to innovate. The research also suggests that government need to enhance local
technological development in its policy for innovatiamdstrengthen the links between
institutions, research institute andvate firms (triple helix culture). Adequate venture
capitalds i nvestment and infrastructure s

development of technolazal readinesst enterprise level.

Kaliannan, Awang and Ramli (2007) found that the MSCitmgmsoved the operational

and management process in the government services through-gbeefment

initiative. Also, the initiative shows some improvement on the transparent process of
procurement, reducing bureaucracy when dealing with the governmartieg as well

as improving relationship between the buyer (government) and suppliers (local firms).
However challenges occurred n i ssues such as cost to b
limited skills in basic computing and information system ansingupplier ad

suppliers reluctant to change in business management from traditionalklitwe on

business.

Jarman and Chopra (2007) claimed that the MSC has contributed towards relocations of
larger multinational organisations as a suitable location for businesseseand call
centres rather than the targeted Amul ti me:
that the reasons behind this situation are bedslada&ysia is lesgapable asleveloping

countryto attract highend operations in R&D, the lack of humarpital to absorb the
technological change for the development of knowledge economy and the lack of depth
understanding on the concept of knowledge economy among developing countries. In

their research paper work, they argued that the knowledge economylagshais

progressing slowly due to the fact that the business services industry in MSC is

considered as fdan integral part of knowl e
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also argued that the absorptive capacity in high level knowledge economy seguire

high quality university graduate which was lacking at the moment.

4.7 CONCLUSION

This chapter has discussed the condition
role of government in formulating and adopting various national policies such as NEP,

NDP, NVP, NEM and most importantly the Vision 20Eallowing to this, a summary

of Malaysian economic planning horizon and policies were illustrated in Table 3.2 to

give an overview of the country strategic planning over timidne condition of

Ma |l ay s iwa® asgmderBed with focus on the uarsities and technology firms

supportedvith statistical report from various useful sources.

The growthconcernof universities as important institutions can be clainedoe
because ofthe country facing a shortage of science and technology human resources
the 1990sGovernment policies ohvesting in education and R&®ereput in placeo
reduce the gap®y 2011, the total of universities in Malaysia was 68 (i.e. private,
public andprivate university college) massive increment from 7 universities1990.
Despite the positive growth diigher academic institutions, the universites facing
greater challenge in improving the education system, quantity and quality of talent in
S&T and aligning the demand from industries and governments for economic and social

contribution.

An overview of Malaysian technology industries (ICT and Biotechnology) was also
highlighted in this chapter.hie role of government intervention the industries has
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seen been the major contributioniia growth resulting fromnnovative policies and
investment. Asa result the total number of IRling (i.e. patent, trademark and
industrial design)n year 2011lincreasedoy 49.7% since 199 However, there were
concerns asotthe capabilities of the local techogly firms to survive and grow #te
current pace otechnological advancememhich the countryis still far behindand
needsto catchup. The context of this research on M3G:. engineered technology
cluster) as the case studies was also presented with someseritf the MSC
development from other Bolais who havenvestigated the phenomenon of MSen
the overall developmentof Malaysia based on type of investment (FDI and local
investment), labourdrce, education level and IRifig was presented in Figuel
along with the year of important policies and projectshat were announced in the

country.

It can be summarised from previous research that there are: (1) gaps in knowledge and
skill among locals; (2a low level of institutional link even though progress has been
made; (3) ineffectiveannovationpolicies and (4)the influence of local culture are
among the factors slowing down the progress of the MSC prdjbd.indicats the
weakness in the innovation system of the courtythe same time, there is limited
information available orthe components of firm formation and cluster analysis of
MSC. At present, there is little research done on the role of university, industry and
government through collaborative relationship tbe firm formation within MSC.

Thus, the research is interaste focus MSC as the case context of study and examines

the collaborative relationships of key factors engaged within and/or around it.
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CHAPTER 5

METHODOLOGY

5.1 INTRODUCTION

This chapter discusses the practical approach to establish the research methods that are
best suited to address the issues of the research questions. This chapter outlines various
considerations pertaining to the relevance methods that could be usesistutlyi and

will identify the research tools and instruments that are available. The research was
organised systematically and the route of research stages for this investigation was

presented in Figure 5.1.

There are ten stages involves and start with the formulation of general research
guestions and objectives (Stage 1). Following to this, Stage 2 is the exploration of the
related literature and concepts from the innovation and cluster studies (Chaptie2) to
specific research context i.e. Malaysia (Chagjehat contributed to the formulation of

the conceptual model of this research (Chaf)erStage 3 involved the process of
refining the research questions and objectives based on Stage 2 and Stdlyat 3he
investigation is more focus on the context of the investigation. Following to this, Stage
4 is the research philosophy, while Stage 5 is the research design that both were need to
be considered prior collecting the data. Once the research apgraa been chosen,

the data collection begins with the survey instrument (Stage 6) and the survey output
was derived from the use of statistical analysis program (Stage 7). The output from
survey, literature, conceptual model and research question owitial indication for

the second data collection process, interview instrument (Stage 8). The interview data
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were analysed and discussed (Stage 9) based on Stage 2, 3 and 6 so that the meaning of

the research investigation can be summarised and codd8tege 10).

Stage 1Research Questions & Research Objectives

1

1

Stage 10Conclusion

Figure 5.1: Routes of research stages of the giolyrce: author)

> Stage 2 Incorporates Literatures & Conceptual Model
Stage 3Refined Research Questions & Research Objectives
ham
Stage 4 Research philosophy & strategies of inquiries
Stage 5 Survey: Initial exploratory of impact relatéssues in
cluster and u-G relationship
Stage6Sur veyds output: Pl an
>
Stage7/l nt erview with systemds
surveyodés output, literature,| c@nceptual
Stage 81 nt e r v tput Wilfing in theigaps & answers researc
guestions
- Stage 9 Analysis of findings and discussion:
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5.2 RESEARCH QUESTION AND OBJECTIVES

It will be useful to reiterate the research questions, established earlier in Chajbtisr 1.

investigation seeks to answer the following research question:

i What ar e and imstitutibnal cdllaboration determinants for successful

cluster development and how do they fit

The objectives of this research are to:

1. Research Objective 1 (RO1)

Explore and investigate the factors (determinants) fodéwelopment of firm
in a cluster.

2. Research Objective 2 (RO2)

Examine the factors that influence firm growth in the cluster: the collaboration
effect including motives and barriers.

3. Research Objective 3 (RO3)

Understand the nature and role of universitglustry and government; and its
relationship in cluster development (MSC Cluster).

4. Research Objective 4 (RO4)

Identify the primary determinant condition factors that make the MSC cluster

different from organically formed clusters.

5.3 RESEARCH PHILOSOPHICAL FRAMEW ORK

The identification of philosophical underpinning the research is important in order to set
the foundation of research strategy in

development of knowledge and the nature of the knowledgd. itBhis system of
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thinking helps the researcher formulate an appropriate research strategy and method
(Saunders et al., 2009) but is also able to help answer the research questions. Based on
the research question presented, it can be summarised thastasch is not limiting

the worldview from one aspect of a particular paradigm but instead it fits with multiple
views and a pragmatic approach. There are three ways to understand the philosophical
view of this research. Firstly, epistemology is conceérwégth the nature of the
knowledge and truth i.e. testing the relationship of the reality and the research context
(Bryman and Bell, 2007; Somekh et al., 2005; Saunders, Lewis and Thornhill, 2009).
Secondly, ontology is concerned with the real naturehef world or reality i.e.
judgement of the social entity (Carson et al., 2001; Bryman and Bell, 2007; Saunders,
Lewis and Thornhill, 2009). Finally, axiology is concerned with the values i.e.
judgement of the research itself which includes ethics (Somte&h, 005; Saunders,

Lewis and Thornhill, 2009). Therefore, it can be said that there are three parts of
paradigm that needs to be understood within the scope of this research: (1) positivism
that focuses on fact and attempts to find causal relatioasli@xplanation; (2) realism

that focuses on reality and belief that already exist; and (3) interpretivism that focuses
on meaning and understanding on the specific research context and attempts to evaluate
in detail (Kasi, 2009; Saunders, Lewis and Thdtn®009; EasterlySmith et al., 2008;

Cooper and Schindler, 2006)

The research focus of this study is to look at the collaborative relationship of actors in
the context of cluster development in Malaysia. Firstly, this requires identifying the
determirants that contributes towards the development of cluster, the collaboration
capability including the causal motives and barriers of having collaborative relationship
in cluster and identifying the role of actors in the cluster. This means that the rasearch

to focus on facts, causes and the adoption of theory (i.e. cluster) in a Malaysian setting.
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All of these fit in the positivism paradigm. Secondly, this requires an in depth

understanding of the meanings and explanation of the impact of the deternnmnants

cluster, the influence of collaboration in cluster development and the nature role of
actors (i.e. university, industry and government) in supporting the cluster development
in Malaysia. This means that the research takes a stance on interpreting and
understanding the meaning of the research subjects which fit in the interpretivism
paradigm. Therefore, the philosophical framework of this research is such that it takes
on a pragmatic approach where it consist the mixture adoption of positivist and

interpretivist worldview that concerned with the epistemology assumption.

5.4 STRATEGIES OF INQUIRY

Following the understanding of the philosophical framework of this research, a strategy
of inquiry was conducted to answer the research question and meet ¢hechies
objectives. The following subections will discuss these varying approaches in order to
justify the chosen approach of this research. Prior to this, pragmatic research strategies
will be considered to guide this research, inform a clear researgmdesd select

appropriate methods that can be used for the investigation.

A Pragmatic Research Strategies
This research study is not bound to one strategy but is considering others that are
appropriate to answer the research question in a pragmatic enapproach of the
investigation considers three main strategic line of inquiry which are case study,
grounded theory and survey. A case study according to Yin (2003) is a comprehensive
research strategy that does not distinguish any preferred form ofallstetion but is

interested in studying the phenomenon of a particular context. Thomas (2011) and
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Creswell (2009) explained that a case study provides the phenomenon being studied
with moreindept h and proximity to prolwhgmsofo
the situation. While Robson (2002) explained the case study involves the empirical
investigation that uses various approaches or methods to collect sources of evidence i.e.
data that can lead to answers to the research question. This meansaetstady is
exploring the phenomenon (Creswell, 2009; Bryman and Bell, 2003; Zikmund, 2000)
and seeking further explanation on causal relationship or something that has happened
which concentrates on a single event, institution, group, region or countigtail.
Multiple sources of data provide validity of the research investigation through
triangulation (Saunders et al, 2007). In relation to this research, Malaysia is the context
of this study and more specifically will concentrate on the MultimediaSGprridor

(MSC) as a case study of the phenomenon of an engineered cluster.

In grounded theory, emphasis on the development of theory with a combination of both
inductive approach (building theory) and deductive approach (testing theory) to provide
an indication and explanation of the behaviour of the phenomenon being studied
(Quinlan, 2011; Saunders et al, 2007; Goulding, 2002). It also involves the collection of
data from various sources (Quinlan, 2011; Creswell, 2009; Saunders et al, 2007) as in a
case study approach to build robust data that can inform the theory between the
theoretical and practical implication (Quinlan, 2011). A grounded theory approach is
used when there is limited literature (in some cases there is no literature review) on the
phenomenon, thus gives difficulties to the researcher in providing early ideas abo
what to be expect in the data (Quinlan, 2011). In relation to this research, the concept of
clusters in innovation and triple helix theory were used to guide the investigation and
lead to the development of the conceptual model which later is used aornkext of

the case study (MSC). Thus, the approach for this study can be considered as
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combination of deductive and inductive approaches. Analysis of data in this
investigation would indicate whether the conceptual model fits to the case context and
thus addresses the research quesi{Section 5.2). Furthermore, there is limited
literature on the development of engineered clusters (MSC) from the developing
countries perspective, as most literature on successful cluster cases are from developed
countriessuch as US, UK, France, Germany, Finland and Japan. This was highlighted

in Section 1.4 as a gap in the current literature on regional development studies.

The longitudinal studies can be describes as the research that takes over long period of
time to stidy on change and development of individual, institution, phenomenon or
behaviour (Quinlan, 2011; Saunders et al, 2007, Bryman and Bell, 2003; Pole and
Lampard, 2002). This type of research strategy provides rich type of data collected and
thus has poterdl to develop and test of particular theory employed (Saunders et al,
2007). According to Pole and Lampard (2000), longitudinal studies does not necessarily
involves long periods of time but can be in short periods, where the data collected at
two differert occasion i.e. before and after involves on some event or situation. In
relation to this research, the longitudinal studies can be considered as the strategies of
inquiry as the phenomenon of the investigation involves the development of MSC from

it was frst launched in 1996 and today progress. The data collection may not involves
longer period of time but interesting to look at the changes of its development by using
determinants that were found important on the success of Silicon Valley and Cambridge
aswell as documented in literature. The secondary data such as economic and statistical
report for example IP filling, labour force and education level could be used to
investigate the changes of the MSC development over period of time. This probably fall
back on the view of pragmatic research approach that are trying to consider as much

appropriate approaches that can be used to answer the research question of the study.
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5.5 RESEARCH DESIGN OF THE STUDY

The purpose of research design is to get clear indican the overall framework and

plan of the investigation which involves the philosophical view, research approaches,
strategies and method of data collection that interconnected with the conceptual model
of the studies to addressed the research questioh objectives (Quinlan, 2011;
Creswell, 2009; Saunders et al, 2007). There are six stages involves in the plan for this

investigation Figure 5.2). The following section explains each of the stages involved.

5.5.1 Stage 1: Designing the Research Questi@amd Objectives

Generating the research question and objectives of this study involved a review of the
literature journals, articles, books and reports; related theories and concepts of the
research topic and also created the conceptual model (Rdujeof the study. This is

the important stage because it serves as the main focal point and first step before the
conceptual, theoretical, methodological and analytical framework can begin (Quinlan,
2011). There are two processes involved in designing theroksejuestion and
objectives of this researclrigure 5.1). The first process start with the identifying the
research idea of interest to study and the research questions were based on issues or
gaps found in the litature and conceptual mod&Hhapter3). At this stage there are
many potential research questions and objectives that relate to the subject area. In
relation to this study, the research interest is on cluster development and the

collaborative relationship between university, industry and gorent in cluster.
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Research Design

Stage 2 Designing Conceptual Model —

Literature review, modsl|

or theories =8

Research Question & Research Objectiv

Stage 1 Designing Research Questions &
Research Objectives

Conceptual model

Stage 3 Designing ResearclStrategies

Research philosophy: Pragmatic view

Research approaches: Case study,
grounded theorginductive & deductive)

Stage 4 Designing Strategy for a Case tBdy |

Develop strategy to answersearch
question & researchbjectives

Develop method: Choisef methodand
data collection instrument

Analysisof data

Develop quality measure of research

Stage 5 Conduct the Investigation of the
Research

—
——

Stage 6 Details Analyse the Data of the
Investigation

Quantitative

method Instrument:

survey,
interview

Qualitative

method

Mixed
Methods

Secondary data: economic
report, statistical report

Figure 5.2: Research design framework of the s{@ayrce: author)
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The second process starts when the focus of the research project or context has been
narrowed and defined so the research questions and objectives were refined to create a
clear focus on context and within the boundaries (i.e. time and resources) of the
research undertaken (Quinlan, 2011; East&twyth at el, 2008; Saunders et al, 2007,
Bryman and Bell, 2007). This is because the research study cannot answer all of the
potential research questions, thus the most relevant to the context and capability to
investigate were selected (Bryman and Bell, 2007). Considerations of previous research
also identified on opportunity for the uniqueness of this study. For this research, the

context is Malaysia, and the MSC as a case to be investigated.

5.5.2 Stage 2: Degning Conceptual Model

A conceptual modeof this research context (FiguBell) was designed based on the
literature review (i.e. innovation, clustérregional studies, Malaysia, MSC) related
model s or theories of «c| iamadnenodef, Oriplendelixi on (i
theory, business networking and collaborative innovation); and research question and
objectives of the studies. The purpose of having a conceptual model is to provide a clear
focus of the study such as the scope of the literaemech (Quinlan, 2011), strategy for

the approaches and method to be used for data collection, strategy to analyse the
collected data, and most importantly, to answer the research question and objectives.
The conceptual model also serves as one of theamds contributions in the cluster
devel opment 6s | iterature and can be used
planning for their regional development polices. A detail design of the conceptual

model was discussed in ChapBer
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5.5.3 Stage 3:Designing Research Strategies: Pragmatic Research Approach

In this stage, appropriate strategies were considered and planned to achieve the overall
investigation, organise the structure of the investigation and manage the quality of the
research, which bs to answering the addressed research question and objectives. At
the beginning, the research philosophy will underpin the research design on how the
researcherdéds views can influence the <cond
2007) and it can banderstand from epistemology, ontology or axiology assumptions.
Through each of these assumptions, the philosophical view includes positivism,
interpretivism, constructivism and pragmatism. The research strategy can be used in
any purpose of the research.iexploratory, descriptive or explanatory which can be
identified from the research question itself (Saunders et al, 2007). For this research,
pragmatism was the philosophical view that underpinning the research strategies of this
research which believatiat the research question can be answered by using more than
one strategy. Details of the philosophical framework of this research were discussed in

Section 5.3.

Apart from philosophical view, the type of approaches also was considered in designing
the esearch strategies so that the investigation is relates to the context and
appropriateness of the method use. The choice of the approach provide specific
guideline and format to conduct the investigation so that it focus on the context and
meet the resednaquestion and objectives set for the study (Creswell, 2009). The choice
of approaches includes survey, experiment, ethnography, grounded theory, case studies
and phenomenological. For this research, the context was cluster development in
Malaysia with MSCas a case study of the engineered cluster and uses the actors from
the triple helix theory as the sample research. The conceptual model, research question

and objectives were used as the main reference and focus. The grounded theory
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approach also was cadsred in this case study research as it employs cluster and triple
helix theory (deductive approach) in the investigation along with the conceptual model
(inductive approach). Details of the strategy of inquiry on research approaches of this

investigationwere discussed in Section 5.4.

5.5.4 Stage 4: Designing Strategy for a Case Study

As the approach used was a case study, the research strategy concentrated the
investigation within the case itself. There are four strategies involves for the case study
(MSC), they are the plan to develop on how to answer the research question and
objectives; what are the choices of the method that can be used; how to analyse the data

collected; and how to measure the quality of the research.

The ultimate goal for this reaech strategy is to answer the addressed research question.
In doing this, there are four research objectives to guide the investigation with the
support from the conceptual model, literature review and analysed collected data from
the actual case (MSC).aEh of the research objectives requires various types of
information from different resources i.e. primary data or secondary data. Thus requires
plan to develop an appropriate method of data collection. For this research, primary
data (survey and interviewata) would be the main resources as it reflects to the
specific case and there are no available data to acquire. The secondary data were used to
support primary data to answer the research question (Saunders et al, 2007) and the
source can be in the foraf economic and statistical reports of Malaysia as the context
and MSC as the case study of the context studied. Details of strategy to answer the

research question and objectives of this investigation were discussed in Section 5.10.

As the primary data as considered important to answer the research question, it is

necessary to plan and develop appropriate method that can be used to collect the desired
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data that are valid and reliable (Saunders et al, 2007). This involves the strategy of
method selectiowhich includes the consideration of available choices that can be used
and the justification of the chosen method. According to Saunders et al (2007),
Creswell (2009) and Quinlan (2011), the choices of methods can be quantitative method
(normally generater use numerical data), qualitative method (normally generate or use
nonnumerical data) or mixed methods (combining quantitative and qualitative
method). As this research employed pragmatic research strategies approach, both
quantitative and qualitativeath were considered useful and the choice of method used
was mixed method data collection. The details of the choices of method and
justification of chosen method of this investigation were discussed in Section 5.6 and
Section 5.7 respectively. The resdarsample also being identified to reflect the
appropriate of data validity and reliability and for this research, Section 5.8.1 discussed
the sample of the method used. The instrument or technique of the chosen method was
also considered in the researchattgy. Creswell (2009) describe that each method
used for research has different type of instruments as displayed in Table 5.1. For this
research, the survey instrument has been used for the quantitative method while
interview for the qualitative methodDetails of the survey instrument including the
structure of the selidministered questionnaire were discussed in Section 5.8.2. For
interview instrument details were discussed in Section 5.8.3 including the structure of

semistructure questionnaire.

The data collected then need to be analysed with the appropriate techniques so that the
meaning of the data can provide summary to answer the research question and
objectives (Easterb$mith et al, 2008). For this research, the analysis for the survey
data wasused with the statistical technique of the Predictive Analytics Software

(PASW) that can provides descriptive statistics and the Médhitney U test for
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significant differences between two groups of sample. Details of the strategy of inquiry
on analysinghe survey data of quantitative method were discussed in Section 5.9.1. In
relation to the interview data of qualitative method, the content analysis was used by
using the coding and themes technique so that the generalisation and summary of the
data can d@ve meaning to answer the research question and objectives. A triangulation
approach was used so that both quantitative and qualitative data can be corroborating
with each other. Details of the strategy of inquiry on analysing the interview data of this

investigation were discussed in Section 5.9.2.

Quality measure of research method also takes into consideration during the designing
and planning stage of the case study. This to provide sound method use for the research
that can lead to produce reliabledasredible data or information to answer the research
guestion and objectives (Saunders et al, 2007). For this research, the quality measure
were include pilot testing, reliability and validity of the data and analysis used for both
quantitative and qualtive methods, and ethical issues in conducting research. Details
of the strategy of inquiry on quality measure of this investigation were discussed in

Section 5.8.4.

5.5.5 Stage 5: Conduct the Investigation of the Research

This stage involves the strategy to conduct the primary data collection for the chosen
methods i.e. quantitative and qualitative method. Consideration was look into the
appropriate instrument used to collect the data as it will affect the response rtdte and
reliability and validity of the data for the research (Saunders et al, 2007). For survey
research, questionnaire was commonly use in business research (Saunders et al, 2007)
however it is important to ensure the survey employs the good questionesiga d

(Pole and Lampard, 2002) so that questions ask are focus to the purpose of the
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investigation, clear and structured to avoid confusion and bias, and fit to answer the
research question and objectives. For this researckadiaihistered questionnaiveas
chosen for the survey research of the case study and structured teralieskeformat.
Details of the conduct for survey investigation were discussed in Section 5.8.2. The
semistructured questionnaire was used for the interview instrument (qualitativ
method) and it was conducted face face. Details of the conduct for survey

investigation were discussed in Section 5.8.3.

5.5.6 Stage 6: Analyse the Data of the Investigation

The Stage 4 of research design provides clear indication and guidelinés fstatie on
how to analysis the collected data. As referred to Figure 5.2, the data were analysed
with the chosen technique, research question and objectives, conceptual model,
literature review and the secondary data. Details of the data analysis artthgepb
the findings for quantitative and qualitative method were discussed in Chapter 6 and

Chapter 7 respectively.

5.6 CHOICES OF METHODS

Research design involves the strategy to develop the appropriate method for the
research so that it would link tbe purpose of the investigation. According to Easterby
Smith et al (2008), the philosophical view of the researcher can affect the research
design in particular the choice of method use. This section discusses the choices of
methods that are possible te bised for this research investigation. That are includes

guantitative method, qualitative method and mixed methods.
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5.6.1 Quantitative Method

The quantitative method is one of the most common research strategy use in social
science (Pole and Lampar2D02) as it provides measurement of the data for a more
precise estimate of the degree of relationship between variables (Bryman and Bell,

2007). The quantitative method can be defined as:

Afan approach emphasising empi arialdesa | 0bse

usually involves statistical anal ysi so
Another definition of the quantitative method is that:

Ait also involves testing a theory by

drawing conclusions as to whether theahey i s accurate or n

2000, p. 21)

This reflects the quantitative strategy as predominantly associated with the positivist
philosophical view, as mentioned in the previous section. The strategy of inquiry in
guantitative methods employs the ption of: (1) a survey which provides a numerical
description of collected data; and (2) experimental research (which seek the impact of
investigation could influence an outcome) i.e. casual effect of treatment. The
guantitative method involves the measneat of variables from the predetermined data
collection instruments and produces the statistical results (Creswell, 2003) that are
descriptions, relationship, comparison and predictions (Fink, 1995). Since the
guantitative approaches vyields numerical fooh information, it could possibly
manipulate the information in precise, structured and reproducible ways. Easterby
Smith et al (2008) criticised that the guantitative method was concentrated on the
reliance of its instrument and procedure that it lackhef connection between the
research and the real everyday activities and individual behaviour for example. Thus it
limits the indepth understanding of the behaviour or meaning of the subject being

investigated in particular the social science field.
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5.62 Qualitative Method

The qualitative method is an approach that in contrast to what quantitative methods. It
does not consider providing statistical data and interest in the words for data collection

and analysis. It has been described by various authors a

fiqualitative research seems to promise that we will avoid or downplay
statistical techniques and the mechanics of the kinds of quantitative methods
u s e(8ilverman, 2000, p. 1).

Aqgual i tative research can be c@izestruct
words rat her t han guanti fication I n t
(Bryman and Bell, 2007, p. 28).

Both of these definitions reflect the qualitative strategy as associated with the
interpretivist philosophical view or often naturalistic inquaf assumptions that seek
understanding the research context (Creswell, 2009). This involves the researcher
interpreting the meaning of the collected data expressed by the individual respondents
in the research context. The strategy of inquiry to contheetqualitative approach
includes narratives, ethnography, grounded theory and case study to gain understanding
and indepth meaning of the subject research. This often requires unstructured-or open
ended primary data collection techniques and builds theforethe analysis process

with the researcher playing the role as key instrument (Creswell, 2003 and 2009). This
approach uses a variety of empirical data or materials such as interview, life story,
observational, history, personal experience and vigxal(Denzin and Lincoln, 1994).
Limitations in qualitative method were related to difficult to replicate the study due to
the structure of the investigation was unstructured; and limited number of sample may
affect the generalisation of the research prmob({@ryman and Bell, 2007; Creswell,

2009).

107



5.6.3 Mixed Methods

A mixed method is an approach that uses and combines the application of both
guantitative and qualitative methods that can contribute towards the influential insight
and meaning of the subfexesearch. This provides the researcher with an overview of
the research in positivist and interpretivist contest or constructivist paradigm,
complementing each other strengths and compensating for weaknesses, whilst giving
more perspectives on the invgsted phenomena (EastefBynith et al., 2008) at the
same time. This involves statistical and text analysis which the interpretation and
understanding of the data is not limited to one form. Later the findings from both
strategies may be corroborated taimain the reliability of collected data and enable
triangulation. A strategy inquiry for mixed methods provides the researcher with
flexibility in selecting the appropriate strategy for collecting and analysing the data.
This approach does not considdre tresearcher in determining which method is
dominant but both are equally appropriate for research strategy. Creswell (2009)
categorises mixed methods research in three strategies of collected data, which are (1)
sequential procedure, (2) concurrent pchres and (3) transformative procedures.

Table 5.1 outline the alternative strategies of inquiry.

Quantitative Qualitative Mixed methods
A Experimental design A Narrative research A Sequential
A Non-experimental design, A Phenomenology A Concurrent
such as surveys A Ethnographies A Transformative
A Groundedheory studies
A Case study

Table 5.1 Alternative strategies of inquiry (Source: Creswell, 2009, p.12)
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5.7 JUSTIFICATION OF SEL ECTED METHOD

The previous section has provided valuable input for the researdatexiding the most
appropriate approach to conduct this research. Therefore, this section is designed to
further clarify the chosen approach based on: (1) the context of this research; (2) the
research questions drawn; (3) the philosophical framework; andhé strategy of
inquiry. The mixed method approach was chosen as it can be said to be the most

appropriate option to cargut the investigation of this research.

Firstly, the adoption of mixed methods for this research is related to the focus of this
research which is to investigate and further understand the effectiveness and role of
actors, collaboration and social interaction in supporting the development of cluster for
increasing competitiveness and innovation. The purpose of this research lashied t
design of three research questions that seek answers and also lead towards the chosen
mixed method as the appropriate method. The philosophical framework of this research
(see Section 5.3), which is pragmatic i.e. positivism and interpretivismeads to the
adoption of a mixed methods approach as the quantitative method focuses on
determining the factors that could support the cluster development with the causal
impact of the collaboration and role of actors in cluster building. Meanwhile, the
quditative method is seeks further understanding, explanation and interpretation of the
causal i mpact of the clustero6s determinan
building. Creswell (2009) views that pragmatism researcher does not belong to one
worldview and reality, but in pluralistic views that occur in different actions, situations

or consequences of event. The use of more than one research method i.e. pluralist
methods can give more accurate inferences (Johnson and Turner, 2003) as ode metho

gives statistical breadth findings and the other one giveepth understanding of the
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research findings in context. This applies to mixed methods research in pragmatic

paradigm which is used in this research.

Secondly, the mixed methods approacHeazible where the researcher has the freedom

to adopt the suitable approaches, techniques and procedures that fit to answer the
research questions, particularly the complex issues. Creswell (2009) explained that the
increased reputation of the adoption tbé mixed methods strategy is because the
research method has evolved to enhance the strength both of quantitative and qualitative
research and reinforces the complexity of the addressed problem in the social and/or
human sciences researches. As the tileeadiscussed in Chapter 2, the cluster studies
was mainly based on the experiences of Western and developed countries, while the
data mostly collected in quantitative method is related to econometrics techniques. The
qualitative method is used in clus&udies mostly to aid in understanding the social
interaction and/or relationship in the cluster. However, this research is not limiting nor
is it reliant on one approach alone but is also adopting and combining both quantitative
and qualitative method irder for the data collection and analysis to answer the
research questions (Johnson et al., 2007). For example, the survey in quantitative
method is designed structurally so that the impact of cluster determinants represents the
population in general, @nthe statistical finding build up strength and give precise
explanations in numbers. Meanwhile the interview in qualitative method is designed
semistructurally so that interview respondents are able to freely express their years of
experiences or though{Denzin and Lincoln, 2000) as to the collaborative relationship

in the cluster without any constraints or options, and the interview findings deepen the
meaning and explanation in words that can connect, integrate or embed the quantitative
findings (Kelle, 2006) or viceversa. Furthermore, with mixed methods research

provide the explanation gf wh'y we dsaexphihed loydashakkori and Teddlie
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(2003) that lead to assist the researcher to answer the research questions addressed for

the research projec

Finally, the mixed methods approach serves as mutual validation and coherence of
findings that the single method cannot afford to do so via the triangulation approach

(Kelle, 2006; Torrace, 2012). Triangulation is defined as:

Athe combinatiognmesf i metthedost udy of t
(Denzin 1978, p: 291)

This allows the results produced to be trustworthy and the triangulation could lower the
boundaries between guantitative and qualitative method. This combination of methods,
mixed method,are used to enable the corroboration of the other method, develop
techniques that can provide deeper insightful data and initiate new ways of inquiry from
the combination of both quantitative and qualitative data (Rossman and Wilson, 1985).
In this reseait context, the quantitative data enables the researcher to validate the
qualitative data, develop strategies or method to gain wider and trusted data,
complementing the result from methods, expanding the meaning of data from one
method to the other and wwersa. Furthermore, the pragmatic research strategies for
this investigation are considering the use of several data collections and the research
design involves the application of case study, grounded theory and longitudinal studies.
Hence this researcwill employ the mixed methods approaches as the benefits are
pragmatic, flexible of methods, inquiry and analysis; and suitable approaches to
corroborate the findings through triangulation. All of these benefits fit to answer the

research questions addsed for this research.
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5.8 METHODS OF DATA COLL ECTION

This section discusses the methods of data collection for this research derived from the
chosen approach, mixed methods. This includes the sample selection, instruments or

techniques used to colleatchanalyse the data, and the quality issues of the outcomes.

5.8.1 Research Sample

Before the required data or information is collected, it is important to identify a suitable
sample for the research that has the desired characteristic for the objeEhees.
research sample is important as they can provide trustworthiness of data or evidence
needed to answer the research questions. The research sample will be able to help the
researcher to generally understand characteristics of the population, singe it i
impossible to collect evidence from the whole population (East&nigh et al., 2008;
Saunders et al., 2009) in terms of time, cost and human resources (Forza, 2002). The
first step is to identify the target population, and then a sample for this aesear

Creswell (2009) defined population as:

it he whol e set of entities t hat t he d
defined as Na subset of those entities

To get a representative sample of the target population negittod has its own criteria

and sample type that fit to provide credible and trustworthy evidence to answer the

research questions. In achieving a clear and credible sample, the combination of sample
frame and sample size are relevant for the investigg@oaswell, 2009) and varies in

style of sampling depending on the method used, but both qualitative and quantitative

methods are subject to either probability sampling (also known as random sampling)

design or nosprobability sampling design (Neuman, 200BasterbySmith et al.,
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2008). The sampling frame was drawn from a list of the individuals who were eligible
and subsequently available (i.e. respondents) to be included in this research context

(Creswell, 2009; Fowler, 2009).

As the setting for this rearch was in Malaysia, the population of this research are the
stakeholders in the MSC Malaysia that represent various categories of actors in the
triple helix system. This means that individuals from university, industry and
government including the inteediaries that work for the central government who have
connections with the MSC are considered the population for this research. Since the
chosen approach is mixed methods, each of the methods has a different sample frame.
The quantitative method usedtims research is to identify the impact of determinants

in the development of the cluster and impact of collaboration including the motives,
barriers and value of the <coll aboratords
technology firms. So, fohe purpose of the quantitative approach, the sample frame has
been identified to represents the population of technology firms in the MSC cluster. As
explained in Chapter 2, the technology firms in this research are firms involved in the

ICT and the Bioteenology industry.

The samples of firms involved in technology industries (ICT and Biotechnology
industry) located within the MSC cluster was taken from three sources which are Small
Medium Enterprise Corporation of Malaysia (SME Corp.); Multimedia Devetoy
Corporation Sdn. Bhd. (MDeC); and Biotechnology Corporation Sdn. Bhd. (Bio Corp.).
These three corporations are intermediaries, which are funded by the central
government to support and facilitate the development of local and international firms.
There were approximately 500 firms identified that closely matched the desired firm
characteristics; operating in ICT and Biotechnology industry, and physically located in

the targeted areas of this research, MSC. However the researcher found that only 307
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firms are still in business when the survey was undertaken from February to April 2011
and therefore formed the sample used in the research. A questionnaire was created and
published online at S ubaseé suMey sdugon prevideme b s i t
Later the web link of the questionnaire was attached together with the email distributed
to each targeted sample requesting for cooperative participation. In order to increase the
number of participants, increase the level of confidence of the targeted samaple
avoid the perception of junk mail, the researcheoperated with MDeC and Bio Corp.

to send emails on behalf of the researcher. From the 307 of firms contacted and sent the
ortline questionnaire, completed questionnaires were received from 8@oasegate

of 41.9. The remainingvere incomplete questionnaires and unreachable due to email
address problems, undelivered emails, the contact person no longer working with the
firms, and choosing not to participate in this research. All the eighty mighbndents

(58 of ICT firms and 30 of biotechnology firms) who constituted the sample ranged
from officer (23.9%) to owner (20.5%), senior management (23.9%), manager (25.0%)
and researcher (6.8%) of the firms. Although the proportion of the sample from
biotechnology firms is small, their responses are account fothimke (34%) of the

total responses. This is a satisfactory percentage of response considering the ICT firms
are larger than Biotech firms in the Malaysian technology industry. Details of the

respondent s6é beatedingSecton 6.3 ar e pr es

For the qualitative method, this research has employed a purposive sampling technique
to select the appropriate individuals that fit in giving information needed to answer the
research questions pauiarly in this case study research (Saunders et al., 2009). There
are 21 individuals that represent key triple helix actors that were chosen to be
interviewed. These individuals or samples were carefully selected for the qualitative

method to seek furthexplanation and understanding on the condition of determinants
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and value of collaboration in cluster, the nature role of these samples plays as triple
helix actors in the context of MSC and their thoughts on the engineered cluster of MSC

in comparison wh other successful clusters. This approach is also useful for the
researcher to expand the meaning and corroborate the quantitative data findings for a
valid and credible data of t hi s umdeacear ch.

presented itsection 7.2.

5.8.2 Survey Instrument

For the quantitative data collection, a survey was used to produce statistics or numerical
descriptions of the study population by asking questions of the sample i.e. questionnaire
(Fowler, 2009). The survey also does not have control over the behawaotioals but
focuses on current or contemporary events of the research studies as claimed by Yin
(1994). It also serves the purpose of minimising and measuring errors in the collected
data (Fowler, 2009) and reduces as much bias as possible from thehrgseasss

(May, 2001). A questionnaire is among popular instruments used in business and
management survey. For this research, aagbtiinistered questionnaire was used and
administered electronically using the wieised survey solution provider as expéal

in Section 5.5.1. The reasons for using intemetliated questionnaires was because of

its major strengths in flexibility, low administration cost, speed and timeliness,
convenience, controlled sampling, control of answer order and because it mimis
errors in the collected data (Evan and Mathur, 2005; Bryman and Bell, 2007; Fowler,

2009).

The questionnaire was structured in a clesded format, in which the respondent is
directed to answer the question from a select list provided (Pole and lchrapae).

This will allow the researcher to ask questions that lead to the answers for the research
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guestions. A good survey guestionds prin
(Zikmund, 2000) were employed to avoid confusion for the respondentsueiathe
questions while focusing questions that were relevant to the research. The questionnaire
was designedto four separate sectiomsgpendix 3). The first section is related to the
demographic profile of respondents, and consists of ten questchgling job
posi tion, business industry category, | oc e
of existence. The second section is related to factors contributing to support firm
formation which include determinants of cluster (13 questions), tondof local

factors (15 questions), condition of local supplier and customer (4 questions) and value
of partner for collaboration in cluster (10 questions). In total there are forty two
guestions. The third section is related to the relationship anal so@raction between
university, industry and government through collaboration. There are threestidns

for this third section which are (1) motives or objective of collaboration (17 questions),
(2) barriers or problems of collaboration (17 questjoand (3) potential elements to
enhance collaboration in future (11 questions). Both section two and section three are
associated with the variables used in the conceptual model as illustrated in3idure

The questions in these two sections are ingparto answer the research questions
particularly the first ad second research questioBe¢tion 5.2). The last section,
section four, is a comment or feedback section for respondents in relation to the role of
collaboration in supporting firm formatiomhis is an optional question purposely asked

to get information that is not covered by the questionnaire. The questionnaire took

between 10 to 15 minutes to complete.

The questionnaire used a fipeint Likert scale to measure and assesses each item or
sat ement asked ranging from finot i mportant

Ai mportanto and fAvery i mportanto. Br yman
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format is considered as one of the most popular format used to measure attitudes in
questimnaire design range from very positive to very negative . This enables the

respondents to express the intensity of their feeling or attitudes relating to the question
asked (Zikmund, 2000). The Likert scales were coded with numbers so that it is easier

for the researcher to file and analyse the data with the statistical analysis technique. For

by

exampl e fAnot |l mportanto = scale 1, Al ess
Ai mportanto = 4 and fAvery importanto = |
designd i n Engl i sh | anguage even though itds

The reason for this is because English as a second language is spoken in Malaysia, and
generally the research population are able to speak and understand English language.
This minmises errors in translating from Malay to the English language, saved costs

from translation, saved time for analysis and control the quality of data collection.

5.8.3 Interview Instrument

Another primary data collection used in this research is thevieterinstrument, for
qualitative method. This tdepth interview instrument was used to produce descriptive
data that the researcher will be able to use to develop further understanding and social
explanation from the selective or purposive sample. Hahceill generate in
generalising the meaning of the findings of the research population. Actéamee
interview was used with the participants and this helps the researcher to engage directly,
with more open and honest communication (Quinlan, 2011) ares dreedom to
control the situation (Manson, 2002). Furthermore, this instrument enables the
researcher to increase the number of participants and minimise the incomplete
guestionnaires which can influence the quality, reliability and valid informaticlata

that is needed to answer the research questions. The researcher is aware that the

interview instrument requires skills in communication and building up rapport with the
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respondents, so that the respondents feels confident and trust (ESstetibye al.,

2008) that the sessions are confidential and for the purpose of contributing towards
knowledge, filling up the gap in the literature of the context studies and solving the
research questions addressed. The researcher also built up early rappadttewith
respondents prior the interview session to understand more about the respondents
themselves, their roles in the organisation, avoiding bias and reducing any awkward
atmosphere or situation while maintaining a friendly conversation (Ticehurst and Veal,
2000) during the actual interview process. This is also because the respondents in this

research are elite, professional and mature people.

The semistructured questionnaire was prepared based on the research questions,
literatures, conceptual model,parts and quantitative data as displayed to guide and
assist the researcher during the session. This is to avoid asking irrelevant questions,
maintain the quality and reliability of the information gathered, managing the time
schedule and to be flexible thithe order of the questions (Saunders et al., 2009). The
interview questionnaire is also designed to further interpret and gain greater breadth in
understanding of the quantitative findings. The key principles of a good question are
also applied in desiing the semstructured interview questions as it was employed for
the survey questionnaire in the quantitative method for the same reasenmtefview
guestionnaire Appendix 5) was designed with three sections that have very similar
section with thesurvey questionnaire except it more precise and condensed to avoid
repetitive questions and to increase the smooth flow of the topic and questions during
the interview process. The first section is general background of respondents in relation
to experiese working in the organisation and the responsibilities as in brief, which
consist of two questions. The second section is related to the condition of the MSC

including the contribution as a whole, major contributor for the development and the
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differenceswith other clusters in developed nations. This comprises of six questions.
Finally, the third section is related to the cluster determinants and relationship between
university, industry and government, which consist of ten questions. In total there are

eighteen questions designed for the interview survey.

As mentioned earlier on in Section 5.8.1, 21 respondents participated in the interview
process and the respondents represent the actors in triple helix culture which are
university, industry and governmie Amongst these participants, there were four
respondents from four different universities, six respondents from six different
technology firms, two respondents from two different local financial institutions, five
respondents from two different corpacais acting as intermediaries, and finally four
respondents from two different government ministries. Details of the background of the
interview respondents are displayed in Table 7.1 (Section 7.2). The interview sessions
took approximately between 45 t@A minutes to complete and recorded. At the start of
the interview session, each interview respondents was given a brief as to the nature of
this research including the aims, objectives and scope of the research context, why they
are selected, what informi@an needed to be included and contributed, approximate time

of the interview (Saunders et al., 2009) and permission or consent to audiotape the
interview . Also, the interview respondents were assured data confidentiality (Creswell,
2009), recognition noto respond or withdraw to answer the question(s) and taking a
break or pause during the session (Saunders et al., 2009). The interview process was
conducted in English language including the interview questionnaire due to the same
reasons ador the surey instrument $ection 5.5.2). However, the respondents are
allowed to use both languages i.e. English and Malays during the interview process to
assure their understanding of the questions asked, avoid irrelevant data collection and

ensure the respondentsel confident and promote flexibility. The majority of the

119



respondents used English language with little use of the Malay language. The voice
recorded data was translated to English language and the researcher has used four
independent translators to esthe translation process to assure the translated data
were of the same quality and meaning of the original version. These independent
translators are two Malaysian mature research students and two Malaysians working as
lecturers in UK universities thate all fluent in both languages and have background in

business and management as well as conducting qualitative research.
5.8.4 Quality Measure of Research Method

There are several considerations in making sure the research method produces a sound
and fgorous research design that is unique compare to other research in related areas
and lead to answering the research questions of the research. This section will discuss
these issues by employing certain quality measure including pilot testing, sampling,

validity and reliability of collected data and the ethical consideration.

A Pilot testing

Prior to collecting the primary data, the questionnaire for both quantitative and
qualitative data was pilot tested. This helps the researcher to test the credilihigy of
questionnaire in relation to finding answers for the research questions, control the
quality of the questionnaire for the ease of respondents to answer the questions and test
that the chosen research design is ready to be used for the real evedérSatiral.

(2009, pp. 394) described the purpose of pilot testing as:

Ato refine the questionnaire so that
answering the questions and there wil
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Quinlan (2011) added th#te pilot test or pilot study is conducted in order to support
the improvement of the rigorousness and validity of the research design by testing it in
the real life situation with a small number of respondents prior to the actual
investigation taking plae It is also worth remembering that the pilot test is not used for
the statistical or numerical analysis instead it is used to measure the effectiveness of the
guestionnaire. As such the results from the test are not included in the research findings.
However, the responses received from the pilot test respondents were used to redefine

the questionnaire and the data collection techniques.

For the quantitative data collection, structuredlina survey questionnaire, there are

ten pilot respondents involveshich have background in conducting research and
technology business industry as experts. It is important that the background of the pilot
respondents is similar in characteristics with those respondents who will be included in
the actual survey investiian. An email was sent to each of the piloted respondents
describing the aims and purpose of the pilot survey together with-fmedink of the
designed survey. The response time for the questionnaire was approximately between
15 to 20 minutes. Thereas no major concern received from the pilot respondents after
completing the pilot test. The feedback gathered including some spelling errors,
structure of the sentences, the heavy look of questionnaire design layout, some of the
rank scale answer buttomeanot functioning and problems opening thelioe survey

link. Changes have been made to rectify the concerns arising from the pilot test and a

complement email was sent to thank pilot respondents for their support.

A pilot test was also conducted foretlsemistructured interview questions. There are
three respondents involved. Two have experience in conducting research using
interview as an instrument and one pilot interviewee is from industry. The interview

pilot test was conducted in a less formal #morough way as compared to the survey
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instrument. This is because the focus of this pilot test is to measure the respondents
understanding of the questions asked and avoid potential repetitive answers given by
the respondents so that an-depth explana&n of the subject areas from the
respondents will be achieved. Also, the questionnaire for the pilot interview is straight
forward and the researcher has the flexibility to change the sequence of the questions
for further explanation or clarification ohé given information as sometimes the
interviewee tends to give information for the question that the interviewer intended to
ask next. Feedback received on rephrasing the sentence of the questions to make it
clearer, change the sequence of the questitmaaid to omit one question that has a
repetitive answer. Changes have been made accordingly before the fieldwork began and
all of the pilot interviewees were given a thank you card for their cooperation in the

pilot test. Overall, the session took apprately 30 minutes to complete.

A Reliability and validity

The reliability and validity of the questionnaire and data collected are another step in
measuring the quality of the research method. Saunders, Lewis and Thornhill (2009)
refer to reliability agi @ the extent to which your data collection techniques or analysis
procedures wil|l y i. @hisdmeans nelmbility tiserelated o ithe d i n g ¢
concept of consistency in measuring the concept or idea when it is repeated in a similar
condition. Bryma and Bell (2007) identified three factors that involves whether the
measure used is reliable. They are (1) stability of the measure use over time that will
give confident result, (2) internal reliability that refer to the indicators or scale use are
consstent and (3) inteobserve consistency that refer to the consistent measure of
subjective judgement such as observation and translation of data irerghesh

guestionnaire is consistent by other observers. The reliability is important to measure
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the valid variables used in the research so that the data collected has significant

credibility criteria to answer the research questions addressed for this research.

There are three forms of reliability which are testest, alternatéorm and internal

consisteny (Litwin, 1995, pp. 8; de Vaus, 2002, pp. 17). The-tewdst reliability

approach is administering the same measure with the same respondents at two separate
occasions under similar or nearly the same conditions. The altéonatereliability
approachinvolves using the same respondents and variables but designed in two
alternative instruments that are similar but not identical. It means the items differ only

in their wording (Litwin, 1995) but maintain the same respondents, variables and
attributes. he internal consistency reliability approach involves correlating and
measuring the consistency of multiple items or responses combined to form a single
scale. The items in internal consistency are measured by calculating the coefficient
value or also know as Cronbachés <coefficient al phe
between 1 (perfect internal reliability) and O (no internal reliability). The value of 0.8

alpha typically denotes an acceptable level of internal reliability (EasSmriith et al,

2008; Bryman and Bell, 2007) though others (Hair et al., 2010; Pole and Lampard,

2002; Hinkin et al., 1997) may accept the value slightly lower i.e. 0.7 as acceptable or
satisfactory degree of internal reliability. For this research, the researcher has followed

ther ul e of t humb of 0.7 Cronbachés coef fi
reliability. The calculation of Cronbachos:s
computed statistical application software and solutions which produce the output
automat cal | vy. For this research, the interna
used for the quantitative method as it was the most common used in business research

(Bryman and Bell, 2007, pp.164; Litwin, 1995, pp. 21) and is simple to assess (Pole and
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Lampard, 2002). The overall Croalc h 6 s al p ha 7Vahlé 63,&ectivan64) 0. 931

and this shows that the survey questionnaire has a high level of internal reliability.

For the qualitative method, the issue of the reliability of the approach was handled

different approach compared to the quantitative research. Quinlan (2011) describe
reliabilty ir el ates to the dependability of t he
research can be repeated Wdwevereitisdiffdulato ni ng
achieve the same criteria in qualitative research (Bryman and Bell, 2007) as the social
context is impossible to replicate. This also contrasts with the philosophical view of
qualitative research which is interpretivist that holds that the perspeat every

individual has a unique constructed or interpretation of the social world. Thus, the
reliability in qualitative research is focused on establishing the soundness of research
design and collected data in a consistent manner. In this resé@rchséarcher keep a

research diary documenting the researcher thought, experience, observation, notes,
comments, insight or decision made throughout the research process. Also, the
researcher used the same interview questionnaires with all of the iwesgi¢o avoid

bias and the data collected can be expected to be a generalise representation of the
sample population. This is to test the consistency and reliability of the answers collected

from the interviewee during the interview session.

Following asessing the reliability of measure items or variables, it is also important to
assess its validity on how it fits or how well the measure fits (the questionnaire) with
what the researcher sets out to measure in reality (Saunders et al., 2009; Litwin, 1995)
This means, the credibility or robustness of the data collection method for the
researcher to accomplish the aims and objectives set for this research. The assessment
of validity can involve many forms but the researcher has identified that there are fou

forms that are commonly used; they are (1) face validity relates to cursory review of
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items, (2) content validity relates to subjective measure among experts on the items
accurately reflect what was intended to measure, (3) criterion relates to hothevell
measure use compare with other instrument and (4) construct validity relates to how
meaningful the measure used when in practice (Litwin, 1995; Zikmund, 2000; Pole and
Lampard, 2002; Bryman and Bell, 2007). For this research, both questionnaire
instruments were assessed by qualified experts that have experience in conducting
survey research. Changes been made after the reviewed questionnaire process to
produce a sound survey questionnaire for the research. Furthermore, the pilot test also
added the conbution in content vigdity of the questionnaireSection 5.8.4). The
criteria of the respondent i.e. sample frame also contributed to increase the validity of
data collection techniques that can yield meaningful information to answer the research
questims of this researchSection 5.8.1 for research sample). Nonetheless, the
combination of reasonable satisfactory degree of reliability and validity help to
establish the good quality measure of research method. Both strengthen the findings of
this researclare logical, true and credible to be believed and have contributed towards

theoretical and/or practical implications at the end.

A Ethical consideration

Another quality measure for this research is considering the ethical issues prior and
during data collection. Before the process of data collections began, the researcher has
asked the research sample upon their cooperation to participate in this research
including the use of a voice recorder. The researcher has assured the research sample of
their confidentiality and informed them of the consequences if they opt for their identity
remain O6opend as Cresowel Ipaf20C9 )i@hdvest endh yt
their i1 dentity butiimamportantcddweéli dennbhf af m about

nonc o nf i d einctudirg Ithe inglugion of their name, background and remarks
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made upon questionnaire in the final report. The ethical consideratmm #ie
researcherods commitment to professionali s
develop rapport and build a good relationship between the researcher and the

respondents.

The researcher has applied for permission from the Malaysian authoritiestgrio
conducting the interview primary data in Malaysia. This is to comply with the guideline
and procedure of undertaking research in Malaysia based on General Circular No. 3 of
1999 (EPU, web access on July 2011). According to the guideline, any foatignats

or Malaysians from foreign institutions and/or organisations who intend to conduct
research in Malaysia are required to apply for permission prior undertaking their
research. In doing this, a research form was submitted to the Economic Planiting Un
(EPU) and a letter of consent was received following this from the EPU of the Prime
Mi ni st er 6 :nduc fefearchen Malaysid&gpendix 4). A research pass was
received and used when conducting data collection in Malaysia and this acted &is a pas
to enter government of ficial és building i
has been completed, a brief report was submitted to EPU along with the research pass.
A copy of the research thesis will be submitted to EPU once the researcher has

completed and pass the viva.

During the data collection, the respondents for both survey and interview were
informed of the aims, objectives and outcome of the data collected and has encouraged
them to participate but they were not pressured or compellepaticipate and
complete the process. However, the researcher did inform them that the data collected
were used for the benefit of knowledge and academic purposes and were not used for
the manner that the respondents will object to (Sekaran, 1992) aedo@reswell,

2009). The ethical considerations were not only for the data collection, but also
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throughout the research process including in the data analysis and interpretation, the
research organisations, potential readers and the researcher hets#it thesearch
contains fundamental ethical values and practices which can measure the quality of the

research as a whole.

5.9 ANALYSIS OF DATA

Once the data have been collected and the data file for each method has been created, it
IS now necessary to dbe analysis to get useful information from the collected data
either for the statistical estimation and/or explanation of meaning is understood so that
the conclusions can be drawn to answer the research questions. This section discusses
the techniquessed to analysis the collected data. There are two small sections, which

are the quantitative data analysis and the qualitative data analysis.

5.9.1 Analysis of Quantitative Data

There are several methods that can be utilised to analyse quantitatisedi&asterby

Smith et al. (2008) suggest that the method of analysis depends on the research focus
and the research questions addressed. The research focus of this study is to look on the
collaborative relationship of actors in the context of cluster dpweént in Malaysia.

The qualitative data is used to answer the research. Many research methods books
(Saunders et al., 2009; Eastei®yith et al., 2008; Bryman and Bell, 2007; Ticehurst

and Veal, 2000; Fink, 1995) suggest that there are several consitetat undertake

for the quantitative analysis includes the type or level of measurement of variables

involved.
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There are three level of measurement of variables, they are (1) nominal, (2) ordinal and

(3) numerical (interval and ratio). Both nominatlasrdinal variables are recognised as
categorical data as Saunders et al. (2009, pp. 417) refertotht@s dat a whose
cannot be measured numerically butand an be
Acan be {divided itedesctuibv e a n Nommal data @lsoknown as
descriptive data is the categorical data that is impossible or cannot be ranked in order
(Bryman and Bell, 2007; Saunders et al., 2009). For example in the survey
questionnaire, the respondents were askeceif tirganisation has received any status
recognition from the Malaysian government
ANooO in the questionnaire. Ordinal catego
order or has the criteria of inherent ordenomg categories such as in ratings of
satisfaction level. For example in the survey questionnaire, the respondent were asked

to rate the level of local factors condition in MSC and their choice of answers rank from
Avery satisfiedo,t ifisfaitddad, efloes Simeadi iusnf ise
Meanwhile numerical data refer to variables that can be measured by numbers and the
differences between numbers can be identified in numerical scale. For example in the
survey questionnaire, the respondentsevasked on the size of firms according to
number of employees working in the organisation and the answers choicé@réa

50, 53250 and more than 250 employees. However, Bryman and Bell (2007) explained

that numerical variables is the highest leeélmeasurement because it enable the
researcher to apply a wide range of techniques of analysis followed by ordinal variables

and the lowest is nominal variables.

The majority of questions designedthis survey questionnairdppendix 3) have an
ordinallevel of measurement, so the relative position of data are more precise than the

nominal type of category. Based on the focus of this research and the type of variables
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involved, this research has analysed the survey data with the following statistical

andysis techniques.

Univariate descriptive statistics are mainly used to measure and describe the pattern of
data in the form of frequency tables, diagrams, mean and percentage distribution
(Bryman and Bell, 2007). For this research, the univariate ddserigtatistics were

used to provide the description of the re:
analysis was also used to address the research questions by looking at mean
distributions on factors contributing to cluster development inclutliegcondition of

local factors, value of partner in collaboration and the influence of collaboration in
cluster such as the motive and barriers of collaboration and factors that can enhance

collaboration in the future.

Cronbachos coef dtoaeneasunetthe eeliapilityaf the aagiablessirethe
survey questionnaire (EasterBynith et al., 2008) as it was explained in Section 5.8.4
for the quality measure of the research strategy. This test measure the reliability of the
variables for the factsr contributing to support firm formation which include
determinants of cluster, relationship and social interaction between university, industry
and government through collaboration and the potential elements to enhance
collaboration in future as based the three sectits in survey questionnairdgpendix

3).

Non-parametric statistic was used when the type of data involved was categorical and
the data is not normally distributed (Saunders et al., 2009). This test is to measure any
significant differencedetween two groups. The MaikhitneyU test was used for the
nonparametric statistical analysis and alternative to the Indepetitiestt (parametric

statistic test). For example, in this study, the Mavinitney U test was performed to
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identify whether tbre are any significant differences in important factors of firms
formation, impact of local factors, objectives of collaborations and barriers of
collaborations between firms from the ICT and Biotech industry in MSC. The following
Chapter 6 will presenhe statistical analysis techniques employed for the quantitative

data by using the Predictive Analytics Software (PASW).

5.9.2 Analysis of Qualitative Data

As outlined earlier in Section 1.5 and Section 5.5, the research study usedegihin
interview asanother main primary data collection method and to complete part of the
mixed method approach. The qualitative data for this study is important to answer the
research questions and corroborate with the quantitative data through the triangulation
approach.This indepth interview instrument requires tools that can transform and
analyse large amount of narrative data into meaningful conclusion and credible data in
order to answer the research questions. Analysing qualitative data is tedious and
requires a sstematic approach in segmenting the large data and reassembling into an
analytic interpretation that the researcher may not have anticipated during initial
conception. This require a systematic and integrative procedure that at the end can
produce usefulgreative and interesting, meaningful and offer contribution to the body
of knowledge. Boeije (2011) claimed that the integration process of qualitative data into
a coherent and analytical format was the challenging stage in any qualitative research.
The researcher decided that the content analysis was the most appropriate method for
analysing the interview data since it involves the large amount of text data that is a
flexible method to analyse (Hsieh and Shanon, 2005). The text data derived after the
reseacher translate and transcribe the audicorded interview that the researcher has
received permission from the interview respondents to record. There are 21 interview

respondents involved for this method and the detailed background of the respondents

130



and described in Section 7.2. The respondents were carefully selected in order to fit
with the research focus and context as discuss in Section 5.8.1 of the research sample

section.

The content analysis involves the process and use of coding and themagsmgrihe

text data. In this research, the code and themes emerged from the noticeable pattern of
words and phrase that can be related and associated with the research questions,
conceptual framework and literature. For this analysis, the computerdsarslysis

QSR NVivo 10 was made use to further validate the techniques and to give a systematic

coding approach of the text data in order to get a robust analysis strategies and data
findings. Further details of the processes of qualitative data #algee discussed in

Section 7.2.

An influence diagram was used to conceptually and logically visualise the series of
causaleffect relationship in diagrammatic method of the variables or key themes or
data or event that connect or interact with each offiee. influence diagram have
positive (+) and negative)(feedback loops indicating the nature relationship between
the linked factors. This method is widely used in operation and strategy research to
evaluate the problem and bridge the gap between tigsanand formulation (Schater,
1986) in enhancing the business decision making. For this research, the influence
diagram was used to conceptually visualise the caifedt of the key information or
themes or variables emerging from the interview datetelop, understand and reach

a conclusion for the research.
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5.10 RESEARCH STRATEGY TO ANSWER RESEARCH QUESTION AND

OBJECTIVES

The research question and objectives of this research has been presented in Section 1.3
and Section 5.2. In line to answdre research question, there are four research
objectives were built and it is necessary to design on how to achieve the objectives.
Each research objectives requires more than one resources including data from the
primary resource (survey and interviewta)a conceptual model, literature review and
secondary data (economic and statistical report of context study i.e. Malaysia and
MSC). The previous sections have detailed the research design of the investigation in
line to answer the research question apgaives. Based on that, this section provides

an overview on how the research method has assisted to meet output for each of the
research objectives of this research. The framework of the strategy was illustrated in

Figure 5.20utline for strategy of iquiry of achieving research objectives:

1. Research Objective 1 (RO1)

Explore and investigate the factors (determinants) for the development of firm

in a cluster.

Strategy 1.1 : Identify the factors of firmdevelopmenin successful clusters
i.e. Silicon Valley, US and Cambridge, UK.

Output 1.1 : Literature review (Section 2.2.4 and Section 2.2.5)

Strategy 1.2 : Identify the factors of firmdevelopmenin the case study i.e.
MSC cluster of Malaysia.

Output 1.2 : Surveyoutput (Section 6.5.1, Section 6.5.2 and Section 6.6);

interview output (Section 7.3, Section 7.4 and Section 7.5);
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conceptual model (SectioB.3); secondary data (Sectigh2,

Sectiond.3, Sectio.4, Sectio.5 and Sectiod.6)

2. Research Objective RO2)

Examine the factors that influence firm growth in the cluster: the collaboration

effect including motives and barriers.

Strategy 2.1 : Identify and examine the motivation impact of collaboration in
MSC.

Output 2.1 : Survey output (Section 6.5.2); @mview output (Section 7.5.1
and Section 7.6); conceptual model (Sec8a@)

Strategy 2.2 : Identify and examine the barriers impact of collaboration in
MSC.

Output 2.2 : Survey output (Section 6.5.2); interview output (Section 7.5.2

and Section 7.6); caeptual model (Sectiodi3)

3. Research Objective 3 (RO3)

Understand the nature and role of university, industry and government; and its

relationship in cluster development (MSC Cluster).

Strategy 3.1 : Identify and examine the role of university, industmd
government; and its relationship in innovative cluster.

Output 3.1 : Literature review (Section 2.2.7)

Strategy 3.2 : Identify and examine the role of university, industry and

government; and its relationship in the case study (MSC).
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Output 3.2 : Survey output (Section 6.5.1.4, Section 6.5.1.5, and Section
6.5.1.6); interview output (Section 7.4 and Section 7.6);

conceptual model (Sectidh3)

. Research Objective 4 (RO4)

Identify the primary determinant condition factors that make the MSC cluster

different from organically formed clusters.

Strategy 4.1 : Ildentify the differences of factors between Strategy 1.1 and
Strategy 1.2.

Output 4.1 : Literature review (Section 2.2.4 and Section 2.2.5), Survey
output (Section 6.5.1, Section 6.5.2 and Sec@i@); interview
output (Section 7.3, Section 7.8ection 7.5and Section B);
conceptual model (SectioB.3); secondary data (Sectigh2,

Sectiond.3, Sectior.4, Sectiod.5 and Sectiod.6)
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Research Question

— What are théactor and institutional collaboration determinants for successful
cluster development and how do tHigyhe engineered MSC Cluster?

RO1 RO2 RO3 RO4
Literature . Secondary data:
) Conceptual Interview .
review, Survey output economic report,
model output L
models, statistical report
theories

l Analysis: Statistical Analysis: Content with

mixed methods

Pilot testing
thematic approach Reliability
Validity
I I Ethics
Instrument: survey Instrument: interview 1
o - Quality
Quantitative nethod Qualitative nethod measure
= Research design Researchmethod:

Case study

Research strategy

Grounded

theory

Deductive

v
Pragmatic view — Research approaches

Inductive

Figure 5.3: Research strategy to answer research questiobjantives of the study

(Source: author)
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5.11 CONCLUSION

Throughout, this Chapter 5 has discussed the methodology and data analysis used in
this research study which enables the researcher to answer the addressed research
questionsEach stage aheresearch study wemgresentecnd illustrated in Figure 5.1

to indicatethe stages olundertakerresearch A detailed discussioof research design
framework was presentedand involved six different stages from designing research
questions and objectivespnceptual modelresearch strategies to degdilanalysis of

the data of the investigation (Figure 5.2).

The strategy of inquiry discussed the available research strategy that can be made use of
for this study including the qualitative, quantitative anked methods approach. The
chosen method, mi xed methods was made ba
understanding i.e. pragmatic approach of the research along with the research focus,
research questions, conceptual context and extensive literavews on cluster
development and collaborative relationship. The appropriateness and suitability of the
method for data collection and analysis were also discugdesl.method of data
collection includes the sample selection (sample Bizechnology firns in ICT and
Biotechnology industries, universities, government agencies including intermediaries
located within and near MSC with experience in collaborative arrangements with each
othel), instruments (oiine survey and facto-face interview)and qualiy issues (pilot

testing, sampling, validity and reliability of data collected and ethical consideration) of

the outcomefor both quantitativeand qualitative method.

The analyses ofjuantitativedata collection wereneasured by using statistical analysis
includes Univariate descriptivgmeasure and describe pattern of flata Cr onbac h 6

coefficient alphgmeasure reliability of variables from suryegnd Norparametricof
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MannWhitney Utest(measure any significant differences between two groups i.e. ICT
and Biotech industriesfor qualitative data analysis, content analysis was chosen and
used since it involved large amount of text data of 21 interviewonelgmts. The
process involvesoding and thematianalyses that wetgased on the key determinants

of cluster development recognisedmnmovation and cluster literatu(€hapter 2 and 3)
andthe conceptual model (Figure 3.18) computer assisted analysis (QSR NVivo 10)
was used to further validate the techniques and pravgistematic coding approia.

The influence diagram approach was used to conceptually and logically visualise the
series of casuadffect relationship (positive and negative feedback loopkey themes
(variables) emerging from the text daifhis was to assist the analysis preseand

further tounderstandhe outputand reach a conclusion for the reseanabject

As an overall overview of methodology chapter, a strategy framework (Figure 5.3) was
designed and presented to conclude the assistance of research method to meet the
output of each research objectives and leading to answer the research question of this
researchUsing his research strategy to answhbe research question also provided
support to validate the appropriateness of research method designed and mapping the
link between the research objectivasethods used, implemented strategies and

approaches, philosophical view and research design.
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CHAPTER 6

QUANTITATIVE DATA AN ALYSIS

6.1 INTRODUCTION

This chapter present the aniigative data collected by using the survey instrument. The
chapter begin with the distribution of sample and background of the respondents. The
reliability of the variables in the questionnaire also present in this chapter. As Chapter 5
discussed, the dats analysed using univariate descriptive analysis and Mghitney

U tests. The conclusion of the quantitative data is illustrated in the form of influence
diagram to capture the whole picture of the findings to enhance the understanding and

meaning of tk analyses to this research.

6.2 DISTRIBUTION OF SAMP LE

The sample for the surveys been indicated iBection 5.8.1. It consists of firms from
ICT and Biotech industries. The survey was a-adtinistered questionnaire and

distributed odine through a wellink at https://www.surveymonkey.com/s/BVKZGF

so the respondents be able to participate and complete in a fléxitde Email
participation Appendix 3) was achieved by sending the questionnaire along with a

support letter from the principal supervisor.

In total there were 307 firms contacted dfieh 97 firms were unreachable and thus
invalid. This was due to email address problems, undelivered emails and target contact

had left the firms or details invalid. There were 88 valid responses received and
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therefore the total response rate for surveyli®%. The calculation of response rate is
based on a formula suggested by Saunders et al. (2009) and Neumann (2005) as

follows:

Response rate calculation formula:
Total number of response
Total number in samplie (ineligible +unreachable)

Total Response Rate -

Response rate calculation:

] 88 _ 0
Total Response Rate - 3071 97 =41.9%

The completed and valid responses were collected from nine of categories of
technology firms. There are six categories of ICT industry and three categories of

Biotechindustry. The distribution of sample response by industry category is shown in

Table 6.1.
Nature of Business Industry Frequency Percentage (%)
Creative Multimedia ICT 7 8.0
Support Services ICT 20 22.7
Internet Based Business ICT 7 8.0
SoftwareDevelopment ICT 14 15.9
Hardware Design ICT 3 3.4
Shared Services & Outsourcing ICT 7 8.0
Agriculture Biotechnology Biotech 12 13.6
Healthcare Biotechnology Biotech 10 11.4
Industrial Biotechnology Biotech 8 9.1
Total 88 100.0

Table 6.1:Distribution of sample by industry category
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6.3 BACKGROUND OF SAMPLE

The focus of this element of the research is to target respondents who are in a position
to make decisions for their firms. 69.4% of respondents come from a manager and
owner statusThe majority of these respondents are manager (25.0%), followed by
senior management (23.9%), officer (23.9%), owner (20.5%) and researcher (6.8%).
There were more respondents from ICT industry (65.9%) compared to biotechnology
industry (34.1%). This wasoh a surprise since the biotechnology industry is considered
quite young for Malaysia since it was publicly launched by the federal government in
2005. Respondents from other industries such as logistic and banking services were
received but these were nosed as the focus for this study is on firms in ICT and
Biotech industries. In total there were 88 technology firms from the ICT and Biotech

industry considered.

It was found that 62.5% of respondents were in local firms with private ownership. The
secondlargest group consisted of firms owned by both local and foreign private firm
partnership (11.1% of respondents) followed by wholly local firms with public
ownership (9.1% of respondents) and foreign firms with private ownership (8.0% of
respondents). Thay it can be considered total local firms contributed 74.8% to this

research element.

As for the recognition status, 43.2% of respondents do not have any recognition.
Recognition in this instance constitutes firms that have obtained some form of
recognition such as being a Bionexus Partner or Multimedia Super Corridor (MSC)
status company. Both Bionexus Partners
and 23.9% respectively of those companies surveyed. This information will give an

indication on the suppt and incentives received by technology firms in order to
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support their business development and progress. There were only 5.7% of respondents
from companies who have other recognition not listed in the survey. As overall,

majority (56.8%) of the respordts received support from the federal government.

With regards to the size of firms, the survey found that 36.4% of respondents came
from small firm (210 employees) with a further 29.5% from firms with more than 250
employees, 27.3% were from firms theave employees between-3Q people, while

the remaining 6.8% of respondents were from firms withi 3860 employees. This
result suggested that there was a fair distribution of size of firms represented in the
sample and the majority of firms are smahd medium sized with less than 50
employees, which contributed 63.7% of total respondents. The summary distribution of

the sample is displayed in Table 6.2.
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Characteristic

Employment status

Industry

Ownership status

Recognition status

Size of firms
(employees)

Size of firms
(years of existence)

Category

Officer

Researcher
Manager

Senior management
Owner

ICT
Biotechnology

Local private

Local public

Local private & public
Foreign private
Foreign public

Local & foreign private
Local & foreign public

Multimedia Super Corridor (MSC)
Bionexus Partner

None

Other

171 10

117 50

517 250

More than 250

Below 5
519

107 14
1571 19
207 24
Above 25

Frequency

21
6
22
21
18

32
24
6
26

12
35
15
5
5
16

Percentage

(%)

23.9
6.8
25.0
23.9
20.5

65.9
34.1

62.5
9.1
6.8
8.0
11
114
11

23.9

27.3

43.2
5.7

36.4
27.3
6.8
29.5

13.6
39.8
17.0
5.7
5.7
18.2

Table 6.2: Distribution of sample by demographic characteristic
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6.4 RELIABILITY TEST

A reliability test was used on the quantitative data to measure the consistency of the
guestionnaire. As previously indicated in Section 5.6.4, a computer assisted calculation
was used to produce an internal consistency value. For this survey dataerthié ov
score for Cronbachés Al pha internal consi
and in the good scale (range from 0.9 > 0.7). Table 6.3 indicates the overall scores

for the whole questionnaire and Appendix 6 shows reliability of each variabl

Variables Cronbach's Alpha Number (N) of item
Cluster factor condition 0.785 12
Local factor condition 0.821 18
Value of collaborative partner 0.758 10
Motive of collaboration 0.822 16
Barrier of collaboration 0.889 17
Potential of collaboration 0.786 11
All variables 0.931 84

Table 6.3: The reliability test analysis

6.5 DESCRIPTIVE ANALYSIS

One of the types of analyses used for quantitative data (Section 5.9.1) was descriptive
analysis thatdescribes the data in terms of measuring the mean value or central
tendency. This analysis summarises the patterns of data collected from the survey
respondents. In this research, the mean score, frequency and percentage distribution of
the collected datar ovi des i mportant indication of s
views on the condition of the clusteroés

devel opment of busi ness i dea and suppor
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performance; local factor aditions such as infrastructure and social relationship
aspects from the perspective of enabling collaboration including the motive and barrier

of collaborating in the cluster.

651 Factor to Support Firmsdé Formation and
This secton presents the descriptive data analysis for the factors that contribute to the
formation and development of firms in the cluster (MSC). They include the source of

the business idea, support or incentives received from the government, the nmporta
level on factors to support firndevelopment (cluster determinants), the important
impact of local factors including the easiness to reach supplier and type of customers or
target market, and also the impact on type of partner when collaborating. The
informationgathered and analysed in this section will contribute to answer the research

guestions addressed.

6.5.1.1Source of business idea formation

The devel opment of a cluster starts with t
cluster itself (the geogphic region). It is important therefore to know where the origin

of the idea to form new ventures or firms comes from. The result indicates that the
majority of respondents (64.8%) developed the idea on their own to form a new venture
compared to other seces (see Table 6.3). The ideas were generated while the owner

was working in other firms (11.4%) and in some instances while working within other
institutions (6.8%) such as a university or research organisation. Collaboration has also
generated ideas rfothe formation of new firms and the results suggests that
collaboration with other firms ranked as the third highest with 8.0% while 5.7%

constitute collaboration with another institution. The results also found that 3.4% of the
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ideas came from other s@as such as initiatives by the government, political
influences, innovation led and also foreign firms

At only 13.7%it can be argued that this is secondafryespondents indicates that their
organisation was develsghrough the role of collaboratiomd this has shown that
collaboration can be used as a strategic mechanism for the development and progress in

cluster.

Business ldeas Formation of Technology-based Firms

Count

Independent In ancther In ancther Collaboration Collaboration Cther
company institution with other wyith other
company institution

Ideas

Figure 6.1: Source of business idea formation in the MSC Cluster

6.5.1.2Recognition as an incentive to support firm

Government ras in giving support such as tax benefits, research grants and awarding
incentives can be considered important in the development of firms particularly for new
startup. Respondents were asked to identify any status recognition received for their
organisabn. There are two types of recognition outlined in the case which are: (1)
MSC Status Companies for ICT industry; and (2)-Rexus Status Companies for the
biotechnology industry. They are given by the government to support the development

of the firms n areas such as commercialisation, research fundinfpagdnnection to
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markets Appendix 1 and 2). The survey results found that 56.8% of respondents are
currently receiving incentives basen the status recognition (Figure 6Table 6.4).
Respondentsvere asked to evaluate the impact of having such status recognition on

their organisation; this is outlined in Figure 6.2. The impact was scaled from 1 (no
impact) to 5 (very high impact). The majority of respondents who have status
recognition valuedia s fAvery high i mpacto with 44%, f
who valued it as fAhigh impacto to their or
respondents (2%) who regarded recognition
Overall, the resporehts who have recognition status agreed that by having status
recognition it could possibly give a positive impact and benefits to firms. This has
indicated that the support from government in terms of status recognition is an incentive

for firms to progres as 84% of the respondents regard this as high impact.

Impact of status recognition

6% 2%
(]

= Very High Impact
m High Impact

Medium Impact
m Less Impact

= No Impact

Figure 6.2: Overall impact of status recognition to firms in the MSC Cluster
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Impact.qf SENE FrequencyICT % FrequencE;/IOteCh %
recognition

No Impact 1 1.7 - -
Less Impact 1 1.7 2 6.7
Medium Impact 2 3.4 2 6.7
High Impact 10 17.2 10 33.3
Very High Impact 13 22.4 9 30.0
Not Applicable 31 53.4 7 23.3
Total 58 100.0 30 100.0

Table 6.4: Impact of status recognition to firms by industry

6.5.1.3 Impact of research and developmerfR&D) to firms

Technology based firm generally perceived research and development as an important
business activity to their firm. Respondents in this survey were asked to rank how
significant the impact of research and development was to the activitiesirofirm on

a scale of 1 (no impact) to 5 (very high impact). Based on descriptive statistic displayed

in Table 6.5, a majority of respondents agreed that R&D give a significant impact to
their firms where 46. 6% r egahlidgh aismpiavcetroy
6. 8% as fAmedium i mpacto. There were only
giving Al ess impacto to their firm. What
the respondents agreed that being actively involved in R&D aesvidould possibly

have an impact to their firms. This indicates that technology firms perceive R&D as

important to the progress of their firms.

Impact of R&D Overall Overall % ICT (%) Biotech (%)
Frequency

Less Impact 8 9.1 8 (13.8) 0(0.0)

MediumImpact 6 6.8 4 (6.9) 2 (6.7)

High Impact 33 37.5 25 (43.1) 8 (26.7)

Very High Impact 41 46.6 21 (36.2) 20 (66.7)

Total 88 100.0 58 (100.0) 30 (100.0)

Table 6.5: Impact of R&D to firms
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6.5.1.4Determinants of cluster development

This section isdesigned to identify and explore the current situation of determinants
related to cluster development in the MSC. It is important to identify only those
determinants which register as important criteria i.e. mean score of four and above.
Respondents weresked to identify the impact of a list of determinants in the
questionnaire using afiqg o i n't Li kert scale ranging frol
Avery high i mportanto (scale 5). Of the 1
that 5 were most ingrtant based on the highest score of the mean (Table 6.6). The
results revealed that a majority of respondents (93.1%) indicated the role of government

in its policy and support as the most important factor to support firms in the MSC
cluster with a highmean score of 4.34. Other most important factors identified include

the capability of firms in connecting to their current market, availability of current
technology including its facilities and equipment, healthy relationship with industry and

also with government agencies. For these four factors the mean scores were 4.22, 4.15,

4.02 and 4.00 respectively.

The mean score result also indicated that a majority of respondents perceived funding

as of fAmedium i mportanto t o ncudepipvestntentf i r ms
allocation for R&D activities and the availability of local financial support, with mean
score of 3.85 and 3.80 respectively. Ot he
firmds support included i stys(measscaenof3p/a)t e nt
capability of local business with quality and skills (mean score of 3.67), culture issues
including trust (mean score of 3.65) and geographical location of firms (mean score of

3.43).
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Interestingly, the elements of social isswesich is having relationships with local

higher education (i.e. university) is considered as least important to respondents and it
also has the lowest mean score of 3.08. This result shows respondents are not interested
in having social interactions witthe university as they perceived such a relationship

wi | | not yield any benefits to them. The

Ai mportanceo and fiaboved was bel ow the ave

#g:’rrﬁ);:%r:]t factors to support firm C(ﬁﬁ%igc? Over(e;IIDI\)/Iean ICT (SD) Biotech (SD)
and above)

Government policy, support & regulations 93.1 4.34 (0.64) 4.29 (0.62) 4.43 (0.68)
Connection to market 71.8 4.22 (0.90) 4.09 (0.88) 4.47 (0.90)
Availability of technology 79.5 4.15 (0.82) 4.10 (0.89) 4.23 (0.68)
Close relationship with industry 76.2 4.02 (0.83) 4.07 (0.77) 3.93 (0.94)
Close relationship v 78.4 4.00 (0.84) 4.02 (0.80) 3.97 (0.93)
Involvement and allocation of R&D 65.9 3.85(1.02) 3.64 (0.91) 4.27(0.91)
Availability of financial support 74.8 3.80 (0.95) 3.72 (0.85) 3.93(1.11)
Issues on IP 62.5 3.73(1.01) 3.57 (0.97) 4.03 (1.03)
Availability and quality of local entrepreneur: 60.2 3.67 (0.88) 3.62 (0.89) 3.77 (0.86)
and skills

Culture issuemcluding trust 65.9 3.65(0.91) 3.67 (0.96) 3.60 (0.81)
Physical location of premises 48.9 3.43 (0.87) 3.33(0.82) 3.63 (0.93)
Close relationship with university 375 3.08 (1.23) 2.93 (1.25) 3.37(1.16)
Total 45.94 (10.02) 45.05 (10.61) 47.63 (10.94)

Table 6.6: Mean score distribution for importance factor contributing to support firm
formation

6.5.1.5Impact of local factors conditions in cluster

The condition of local factors in the cluster is one of the aspects highlighted in this
research. The da indicate the satisfaction level of local facilities and support in the
geographical area of respondents (Table 6.7). There were 14 items asked on the
condition of local factors support within the location of the respondents. Respondents
were also asketb scale their impact based on their opinion, using agdoiat Likert

scale ranging from Avery satisfiedo to #fn
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satisfied with the quality of local services and infrastructure provided in their area. The
highest satisfaction factor, with mean score of 4.13 and 80.7% is the communication
system such as the internet infrastructure. This result indicates the usage of ICT is
important for selective operation of firms. The local factor of cost to employ local

skills, was rated with mean score of 3.78; indicating the employment cost are at

affordable and acceptable levels to the firms. Other local factors were also rated as

Afsatisfiedod by the respondents (Tabl e 6.

Overall

Cumulative Overall Mean .
Local factors % (Satisfied (SD) ICT (SD) Biotech (SD)

and above)
Communication system e.g. internet connection 80.7 4.13 (0.85) 4.14 (0.83) 4.10 (0.92)
Cost to employ locals in your industry 69.3 3.78 (0.81) 3.78 (0.86) 3.80(0.71)
Mail and parcel delivery 65.9 3.73(0.87) 3.72 (0.89) 3.73(0.83)
Work ethic of related people in your industry 65.9 3.69 (0.90) 3.74 (0.87) 3.60 (0.97)
Quiality of local skills in your industry 59.1 3.66 (1.02) 3.59 (1.01) 3.80 (1.03)
Organisationds current 55.7 3.60 (0.99) 3.57 (1.01) 3.67 (0.96)
industry
Availability of local amenities 49.0 3.56 (0.93) 3.60 (0.93) 3.47 (0.94)
Quantity of local skills in your industry 53.4 3.55 (0.87) 3.52 (0.88) 3.60 (0.85)
Health care services 45.4 3.44 (0.92) 3.50(0.90) 3.33(0.96)
Road and transport system e.g. train, bus and etc 45.5 3.36 (0.96) 3.34 (0.95) 3.10 (1.00)
Availability to access finance for your industry 39.8 3.13(1.10) 3.28 (0.91) 2.83 (1.37)
Availability of venture capital to invest in your 25.0 2.83(1.17) 2.91 (1.05) 2.67 (1.34)
industry
Role of local university to facilitate knowledge 25.1 2.81(1.03) 2.76 (1.05) 2.90 (0.99)
transfer activities
Role of local research institution to facilitate 23.9 2.80(1.02) 2.71 (0.99) 2.97 (1.07)
knowledge transfer activities
Total 48.07 (13.44)  48.16 (11.78)  47.57 (13.94)

Table 6.7: Mean score distribution for local factors conditions in cluster

In contrast, a majority of respondents were less satisfied with the financial support for

their industry. The mean score for access to finance and availability of local venture
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capitalist were 3.13 and 2.83 r efsipeedcdt iavred )
Aaboved was bel ow average with 39. 8% an
suggested respondents were less satisfied with the knowledge activities provided by the
local university and research institution with mean scores of 2.81 and 2.80 ikedpect

Overall, the majority of respondents are happy and satisfied with the local infrastructure

and services provides by the local authority. However, the role of the local university

and research institution in facilitating the knowledge transfer #e8vilooks

disappointing.

Further, the respondents were asked about the type of customers and suppliers for their
business; indicating the type of market that thedi were involved. As shown irable

6.8, the majority (44.3%) of firms targeted local amvérseas markets followed by 42%

for local markets. This descriptive result also indicates that technology firms in the
MSC use both local and overseas supplier for their business, with the majority
combining local and overseas suppliers (54.5%). Locablsrs alone contribute
38.6% and overseas suppliers were 6%. The respondents were also asked about the
condition of local support and suppliers to their business performance on a scale of 1
(very difficult) to 5 (very easy). Table 6.9 shows the desespsiatistics for these, and
based on these results, support was difficult (25%) and easy (21.6%), with the majority
considered as medium (46.6%). The result shows the same pattern on thiercomdi

reach the supplielf@ble 6.9).
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Overall Overall % ICT (%) Biotech (%)
Frequency
Customer  Local Markets 37 42.0 25 (43.1) 12 (40.0)
Overseas Markets 12 13.6 6 (10.3) 6 (20.0)
Local & Overseas 39 44.3 27 (46.6) 12 (40.0)
Total 88 100.0 58 (100.0) 30 (100.0)
Supplier Local Suppliers 34 38.6 24 (41.4) 10 (33.3)
Overseas Suppliers 6 6.8 5 (8.6) 1(3.3)
Local & Overseas suppliel 48 54.5 29 (50.0) 19 (63.3)
Total 88 100.0 58 (100.0) 30 (100.0)

Table 6.8: Type of customer and supplier of respondents

Overall Overall % ICT (%) Biotech (%)
Frequency

Local support  Very Difficult 4 4.5 2(3.4) 2(6.7)

condition Difficult 18 25.0 9 (15.5) 9 (30.0)
Medium 41 46.6 30 (51.7) 11 (36.7)
Easy 19 21.6 14 (24.1) 5(16.7)
Very Easy 6 6.8 3(.2) 3(10.0)
Total 88 100.0 58 (100.0) 30 (100.0)
Mean Score 3.06 - 3.12 2.93

Supplier contact Very Difficult ) . ) )
Difficult 4 45 3(.2) 1(3.3)
Medium 43 48.9 29 (50.0) 14 (46.7)
Easy 37 42.0 26 (44.8) 11 (36.7)
Very Easy 4 4.5 - 4 (13.3)
Total 88 100.0 58 (100.0) 30 (100.0)
Mean Score 3.47 - 3.40 3.60

Table 6.9: Impact of local support condition and easiness to reach supplier

6.5.1.6ldentifying value of actors in the cluster from the industry perspective

In this section respondents were askedndicate the impact of various actors in the
MSC cluster i.e. partners in collaboration. The respondents were asked to rate the
significant value of each partner with respect to the benefits to their organisations by

using a fivepoint Likert scale raigng f rom fAno valueodo (1) to

There were nine different ty@ak6j Theol |l ab

highest mean score was for customer (4.25) as expected, followed by government

agencies (3.94), suppliers (3.92) anckefgn firms (3.91).
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Interestingly the result reveals university as the least valuable for firms to collaborate

wi t h; a mean score of 2.90 and only 31.

Also, the value of research institutions has the secondstomean score with 3.05.
This data suggest that the role of the university as a collaborator doggmfbtantly
contributeto any high valuable benefits for the firms in the clusisith 68.2% of
respondents rated as medium value and heldve rest ofthe actors were valued
betweena mean score of 3.0 to 3.8 fle 6.10). This is probably explained by
technology firms being less interested to work with the university as a collaborative
partner (and also with the local research institutions) than witomers, government

agencies, suppliers, foreign firms, financial institution and local firms.

Collaborating Partner Cumulative % Overall Mean ICT (SD) Biotech (SD)
(High Value and (SD)
above)
Customers 86.4 4.25 (0.81) 4.22 (0.73) 4.30 (0.95)
Government Agencies 63.9 3.94 (0.90) 3.91 (0.92) 4.00 (0.87)
Suppliers 76.5 3.92 (0.82) 3.83(0.80) 4.10 (0.84)
Foreign firms 69.3 3.91 (0.81) 4.07 (0.77) 3.60 (0.81)
Financial institution 61.5 3.72 (0.97) 3.72 (0.89) 3.70 (1.12)
Local firms 61.4 3.66(0.90) 3.69 (0.92) 3.60 (0.85)
Intermediaries 42.3 3.52 (1.00) 3.40 (0.99) 3.77 (1.01)
Research Institution 35.3 3.05 (1.09) 2.95 (1.11) 3.23 (1.04)
University 31.8 2.90 (1.18) 2.78 (1.20) 3.13 (1.14)
Total 32.87 (8.48) 32.57 (8.33) 33.43(8.63)

Table 6.10: Mean score distribution for value of collaborating partner in cluster

From this data, a visualisation of the industry perception towards actors in cluster can
be visualisedn Figure 6.3, 6.4 and 6.&ccording to a triple helix perspective. A
NetDraw program was used to draw the density of relationship perceived by the
technology firms based on descriptive statidata in Table 61 The network diagram
provides clear visualisation on the imagedcawing to better understand the pattern of
network (Hanneman and Riddle, 2005) such as relationship value and density of

technology firm with their collaborating partner rather than in numerical and text data.
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The scale of the measure has been reducédhtac ee cat egori es; t hey
val ueo, (2) nAweak valueo and (3) fAno valuwu
from respondents when they rate their col

to scale 5 (very hidghdavtaal uveer.e Fooa mpd weeadk f\

when they rate their collaboratingbs part
val ue) . Finally, the O6no valued data wer e
their coll aboratingbés partner at scale 1 (

There are three diagram produced from the basic network drawing analysis, they are (1)
strong value of relationship inigure 6.3, (2weak value of relationship inigure 6.4

and @) no value of relationship inigure 6.5, between technology firms athe their
collaborating partner like university, research and financial institutions, suppliers,
intermediaries, local firms and foreign firmBased on thedensity value (Table 6.11)

and network drawing, it was clear that technology firms of this reseaerceived
government, suppliers, financial institution and foreign firms are important and valuable

to their business development apart from university and research institutions.

No Value  Weak Value Strong Value
(%) (%) (%)
Foreign firms 0 (0) 27(30.7) 61 (69.3)
Supplier 1(1.2) 19 (21.6) 68 (77.3)
Financial 3 (3.4 31(35.2) 54 (61.4)
University 11 (12.5) 49 (55.7) 28 (31.8)
Research Institutions 9 (10.2) 48 (54.6) 31 (35.3)
Intermediaries 5(5.7) 37 (42.0) 46 (52.3)
Government 1(1.1) 22 (25.0) 65 (73.9)

Table 6.11: Distributioior d e n s valueyod cellaborating partner in cluster

It can be concluded that in general from both, the descriptive and network density
drawing; the role of university and research institutions do not play an important role to
technology firms as they perceived them contributing little to their progressindss.

Thus, this analysis explores and presents the preliminary empirical generalisation of the
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important role of actors in the MSC cluster and also provides initial examination on the

pattern of how technology firms perceived their collaborating partne

*|solated nodes means there we
no connections or relationship
with other actors (respondents)

Above was originalesultprojected from atworkanalysis drawing ofi s t r relati@nship

(respondentsdhased on finding in Table 6.1This was diffiult to visualise and new form of

network density was projected using the same softwanebaonstructethased ortriple helix
modé (see below) to simply identifhe respondents connections.

Technologyfirms l

(survey respondents)

High density of Low densi't
iStrong Valueo Valued net wor k
network collaboration collaboration of firms
of firms to government to universities

T~ ~

Government (73.9%) Universities (31.8%)

Result projected to reflect fmpleHadxng Val ue
model based on finding in Table 6.11

Note:

University A Financial Institution ‘ Technology Firms .
Government v Research Institution x Foreign Firms =
Supplier -+ Intermediaries =]

(Source: author)

Figure 6.3: Strong value oktwork collaboration in MSC
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