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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 ahead to reach 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 on the development 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 measure the relationship among actors with the key determinants of 

cluster formation. A mixed data collection method was used to answer the research 

question and objectives involved. A conceptual model for analysing the MSC cluster is 

proposed, bringing together insights from the literature on clusters, role of actors, 

collaborative relationship and the complex systems of innovation approach. This 

conceptual model uncover the weaknesses of social dimension (social infrastructure) in 

Porterôs diamond model and the general approach of Triple Helix model in the cluster 

development. The cluster lifecycle model is used to add the depth to the analysis on the 

condition of cluster development. 
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CHAPTER ONE 

INTRODUCTION  

 

1.1 BACKGROUND OF THE ST UDY 

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 strategies, Laperche (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 as the most 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 between governments, 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 universities, 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 frameworks to investigate their 

relevance for regional development on an engineered cluster in Malaysia; the 
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Multimedia Super Corridor (MSC), situated south of Kuala Lumpur. This MSC cluster 

is an example of a green field attempt to create a functioning industrial cluster as 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: 

ñWhat are the factor and institutional collaboration determinants for successful 

cluster development and how do they fit the engineered MSC Cluster?ò 

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 influence 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. Identify the primary determinant condition 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 

competitiveness of nationsô industries through a set of active relationship between the 
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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 strategies 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 growth. 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 significant 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 what types 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. Undoubtedly there 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 Sophia-Antropolis in France. 

However, these clusters have grown organically where 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 the clusters are specifically engineered. 

This study is designed to fill the gap in the literature and the results of the study could 
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have significant impact on the understanding of the important role of actors and 

collaborative relationship for development of engineered 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 is interesting 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 framework 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 Two presents discussion around 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 determinants and factors behind the phenomenon, 

including the role of technology based firms, the role of government and universities in 

economic development.  

Chapter Three 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 attention is paid to the literatures on national system of innovation; triple-

helix; Porterôs diamond model; and finally business network model. A conceptual 
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model is finally developed and presented in order to provide a framework for this 

research. 

While the next chapter, Chapter Four, focuses on framing Malaysia as a case study. The 

substance of the discussion here take on brief discussion of Malaysiaôs historical and 

current economic development; the National System of Innovation (NSI) guiding the 

trajectory 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 used in order 

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 appropriate methodology 

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 reliability of variables within the 

questionnaire. 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 qualitative aspect of the findings of this research. The 

discussion in this chapter takes on presenting the narrative of the 21 semi structured 

face-to-face interviews conducted in Malaysia. This chapter further explained the 

protocols and process of the qualitative data analysis. Also, influence diagram was used 

to summarise the qualitative data. 
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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 Eight is to summarise and draw 

conclusions on the findings of the survey and in-depth interviews; discuss their 

implications and limitations of this study; and finally make suggestions for further 

research.  

Chapter Nine 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 the limitations of the research. Recommendation for future research is also 

presented.  
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CHAPTER TWO  

INNOVATION AND INDUSTRIAL CLUSTERS  

 

2.1 INTRODUCTION  

This chapter presents a discussion of the issues on the importance of innovation for 

technological change 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 universities in economic development. 

 

2.2 INNOVATION: AN OVERV IEW  

Innovation can be defined as an important tool in todayôs business environment. While 

a more conventional definition of innovation can be found in various academic journals. 

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

development and they do this by what is described as: 

 ñcarrying out new combinationsò. (Schumpeter, 1961: 132) 

This notion of carrying out new combinations is where entrepreneurs introduce 

innovation as 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 concepts by introducing new good, new method of production, 

new type of market, new resources and new organisation in the industry. In turn, all of 

these factors exist to satisfy human want. Rogers (1983) refers to innovation as 

adopting new ideas to the organisation while Freeman (1983) defined innovation as 
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offering new products or services through the use of new knowledge that meets 

consumersô need. For the purpose of this thesis, the definition of innovation shall take 

on the perspectives put forth by Schumpeter (1934) where innovation is referred to as 

five different aspects: 

1. The introduction of new products or services 

2. The introduction of new methods 

3. The opening of new markets 

4. The use of new supply sources 

5. The restructuring of industry through new competition 

Therefore, to remain competitive in the market, the ability to change and innovate by 

applying these five factors is very important. Porter (1990) suggested that by 

introducing new technologies and new ways of doing things, companies could achieve 

competitive 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 elements in their business practice as it is 

widely seen as an important factor in ensuring success and continued growth of 

business organisations (Thompson, 2011). These MNCs found constant innovation is 

required in order to remain competitive especially in the fast evolving computer 

hardware and software industries.  Companies like Google, 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 the risk of introducing initially the iPod 

and later the iPhone as part of their product offering in order to overcome their flagging 

computer sales. Both products were not essentially innovative in their hardware form as 

it took a cue from the likes of other MP3 and smartphone which were already 
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circulating in the market at the time. What was innovative about the offering was that 

both products made use of innovative content in the form of the iTunes store. This was 

the missing link and marked Apple Inc. out from other offerings at the time. What 

further compounded the success of both products was the way in which it was designed 

and marketed. Innovation certainly helped companies to develop new product(s) as it is 

unpredictable to know and understand what people want, believe and their attitude 

towards new things.  However, as Apple Inc. has gone on to prove, clever 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 entrepreneurs are risk taker and see the 

opportunity to make, create or change things for the better, to be more creative, 

practical and profitable.  Innovation can be regarded as a process of utilising and/or 

transforming new ideas into useful practices (DTI, 1994; Tidd and Bessant, 2009). 

Innovation is said to be one of the crucial components in the entrepreneurial process. As 

commented by Kirby (2003), who found that how crucial it is depends on how it is used 

and managed. This is essentially because innovation is the specific tools of 

entrepreneurs, the means by which they exploit change as an opportunity for different 

businesses or different services (Drucker, 1985). In later work, Drucker (2006) put forth 

the notion that meaningful innovation is dependent on research and analysis, on 

organised methodical review and assessment, and on rigorous efforts by people as well 

as how organisations can adapt and learn.  

It can also be further argued that innovation not only matters for new product 

development and/or services, for market performance and entrepreneurs, but that it can 

also be regarded as important at a regional 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, Malaysia, the United Kingdom (UK) and the United States of America 

(USA), to name a few, have identified innovation as one of their main factors employed 

to influence, interact, stimulate and direct the technological innovations in their 

countries. The central idea behind this is the view that innovation can influence the 

development of the economy. The UK, for example, having experienced crisis in the 

financial sector, deemed fit to launch a new national strategy called óGoing for Growthô 

which was introduced by 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 on the strategy whereby encouraging skills 

growth can nurture and develop highly skilled labour and can also fill the skill gap for 

New Industry, New Job(s) for Britain (DBIS, 2010).  Another example is China, which 

introduced the óInternational Traditional Chinese Medicine Program for Cooperation 

Science and Technologyô in 2006 as one of its national innovation strategies. The 

strategy was to incorporate modern and traditional medicine practises to develop and 

promotes traditional medicines for its peopleôs health and share worldwide.  

The growth of cutting edge technologies gave 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 helped many to keep up-to-date with new technologies. It also gave 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 competitive advantage needs to be grown and to do so one needs to 

regularly innovate.  This does not mean only for products or services, whether they are 
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radical or incremental to innovation but also the processes or designs and the market 

itself (Johne, 1999). 

2.2.2 Managing innovation 

The introduction of science and technology can be regarded as a vital ingredient for 

companies or organisations in their process of innovation (Dodgson, 2000; Trott, 2008). 

Innovation can also be understood by its importance and the way it is managed. It is 

interesting to note that some authors such as McCaffrey (2009), Mises (1966) and 

Rothbard (2004) put forth the view that innovations are very difficult to predict and 

therefore makes it very difficult for governments to plan and manage. Other authors, 

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

can be managed at both micro and macro levels. 

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

managed innovation where it was described as: 

ñInventions, innovations, technological developments, by their very nature, by 

definition, cannot be predicted in advance and therefore cannot be centrally and 

bureaucratically planned. Not only does no one know what will be invented 

when; no one knows who will do the inventing . . . bureaucracy, incompetent 

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

progressive oneò.  

 

This is a throwback to the Schumpaterian entrepreneurial theory as it essentially points 

to the fact that humans and their forecasting ability are subject to error. McCaffrey 

(2009) also questioned Schumpeterôs óassumptionô made by where Schumpeter asserts 

that progress or innovation is a matter of routine. The point made by McCaffrey that 

contradicts Schumpeter relates mainly to the notion that any plans are tentative and are 

therefore subject to error. Notwithstanding that, McCaffrey also argues that to make 
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progress a matter of routine would require constant accuracy in entrepreneurial 

forecasting, something that is assumed by Schumpeterôs entrepreneurial theory, but 

which is simply quite impossible to achieve under constant threat of error in human 

action.  

From the organisational perspective, innovation can be managed and it is not only about 

the product or services, it consists of every factors which relates to successful 

organisation such as the internal and external environment, culture, the national policy 

on innovation, the intellectual property issue, the capability of its research and 

technology, and of course the financial availability. Therefore, to achieve effective 

innovation management, it is important not just to prioritise one aspect (but many). For 

example, managing the design of the product and/or services, 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. 

OôBrien and Smith (1995) suggest that organisation(s) that are encouraging and provide 

innovative culture environment could help increase their innovative capabilities and 

possibility to earn more profits (Shaohang, Jianjun and Qiulan; 2011) than other 

organisations that 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 (Figure 2.1). Company based entrepreneurs, scientists 

and engineers regularly communicate with other scientists/technologists from 

universities and institutions on developments in science and technology. Marketing 

functions interact with suppliers, competitors and customers to find out what the market 

need. The top management also interact and communicates with other organisations for 

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 organisation (and helps them) to recognise, capture and utilise it and develop a 

successful new product and/or services.  

 

 

 

 

 

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 the business and institution organisations, the business 

environment, and the way they approach technological innovation (Dodgson, 2000). 

Thus, technological development cannot be viewed as a well-focused activity nor 

approached through a single context, but in the wider environment that forms the 

immediate innovation 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), Lundvall (1992) 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. 
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This evolution of the boundaries of the ñinnovation systemò has refined understanding 

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 investigating the 

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 and utilise 

knowledge for innovation and competitiveness (Lundvall, 1992 and Carlsson et al., 

2002). Innovation systems represent a rich combination of innovation activities in the 

local innovative milieu; supporting policies, interaction and network linkages (Cooke, 

2001) of participating system actors, such as institutions (universities), firms 

(industries) and government. 

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

the nation or country level are classed as national level systems (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 Bryant et al., 1996). Further to this, Porter 

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

on competitive industries and individual firms. For example, ñhome demand 

conditionsò such as the size, pattern of growth and supporting policies can reinforce 

each other to form unique development paths for informed local firms. Both concepts of 

NIS and Porterôs competitiveness are further discussed in Chapter 3 as part of main 

theoretical concept used for the development of conceptual model 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 



15 

 

geographically or regionally (spatially) distinct. The analysis of 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). Related studies by Saxenian 

(1994) investigated the ñregional industrial systemsò of Silicon Valley and Route 128, 

with Marshallôs (1930) concept of ñindustrial districtsò. The regional concept highlights 

the benefits of proximity for successful economic agglomeration (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 individual firms and/or organisations 

with knowledge and research institutions i.e. universities provide opportunities in 

collaborative innovation arrangements (such as joint-research projects, utilisation of 

facilities and equipment, consultancies, and trainings) facilitates 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 practices, opportunities for knowledge 

density spill-over, 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 importance of a deeper 

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 informed planning and 

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 sectors) that can 

influence the knowledge density spill-over. 

A different, but related, the sectorial approach on perspectives of innovation systems 

contrasts those of the geographical boundary systems (national and regional system). 

The ñsectorial system of innovationò focused on innovation in specific sectors 

(industry) or technology. Carlssonôs (1995) early studies on Swedish technological 

systems, such as pharmaceutical, electronics and computers formed the term 

ñtechnological systemò and highlighted its distinct features (Carlsson and Stankiewicz, 

1995) based on the characteristics of specific technology including the organisations 

(firms and institutions), learning and interaction bounded within the systemôs 

components and relationships (Carlsson et al., 2002).  These relationships evolve 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 functions of specific system actors, 

economic areas, networks and interaction. This is an assumption that sectorial systems 

of innovation overlap NIS (Malerba, 2002) and are very similar to Porterôs (1990) 

concept of clustering for competitiveness.  

Development of 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 capabilities 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) industrial 

policy; (2) technology policy and (3) regional policy. It was argued that these three 

elements have been included in most countriesô technology based economic 

development programme and that there exists an overlap between industrial and 

technology policies. As such, it can be deduced that cluster theory occupies the middle 

ground between the three elements identified here where industrial policy seeks to 

improve performance of a specific sector of the economy (Storper, 1995) while 

technology policy promotes the advancement and diffusion of knowledge and 

innovation (Storper, 1995; Best 2001). Regional policy on the other hand aims to 

develop the economy or improve the socio-economic condition of a specifically 

geographically-targeted place (Paytas et al, 2004). It was further noted that: 

ñCluster policy is a hybrid of these domains, over which no level of government 

has clear authority or responsibility (much like regional policy), which provides 

both opportunity and challenge.ò (Paytas et al, 2004: 3) 

 

It is therefore crucial to understand the concept of the industrial cluster as it may 

impinge on the success or failure of regional or national level policies. According to 

Simmie and Sennett (1999), the 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 traced back 

to Alfred Marshallôs (1930) earlier work on industrial districts 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 early 19
th
 century (Belussi and 

Caldari, 2009). Industrial districts, according to Marshall (1930), are where local buyer 
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and supplier have strong links, long-term contracts and commitments, and low links 

with firms beyond these districts. Adding to this, Schumpeter (1939) described the 

concept of cluster from the economic perspectives as a combination of ónewô things 

such as, methods, product or design, or process which could stimulate the innovation 

and continuous economic development and also where entrepreneur plays a disruptive 

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

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

to innovation of firms where they strive to be competitive.  Porter (1990) also noted 

(this) in his Diamond Model which attempts to explain the clustering of a nationôs 

competitive industries. Porter (1998) further explained that the cluster is a geographic 

concentration of competing, complementary or interdependent firms and institution(s) 

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 

material and labour advantages as well as the locations in their 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 of Silicon Valley in California is often associated with the concept of industrial 

clustering. Since then, many nations especially from developing countries including, 

Malaysia, Indonesia, Thailand and China have adopted the concept to help generate the 

competitiveness of the industries as well as for economic regional development 

purposes. Therefore, the concept of cluster is akin to a geographic concentration of 

firms and related institutions in specific and interrelated fields where they exhibit the 

following traits: (1) strong relationship between the 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 global, 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 innovation 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. Krugman (1998) claims that clustering concept or 

localisation shapes economic geography and in time also 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, institutions and 

government, save transaction costs, common interests and needs, unique infrastructures 

and also promotes and motivates competitiveness and innovativeness among actors and 

also any economy of scales. The best example is Silicon Valley in the United States 

which took at least 30 years to be recognized as a successful cluster in high technology 

industry such as the semiconductor and biotechnology industries. Their success has 

changed economic development in California with novel technologies and has produced 

highly skilled entrepreneurs and labour. As the demand for specialised labour increases, 

clusters attract outsiders such as scientists, engineers and programmers to migrate 

because of the opportunities for better job positions and incomes. Subsequently, cluster 

pool skills labour in the area and drives labour to compete in designing or come out 

with something innovative or new. For example, Silicon Valley altogether has 

promoted many advanced technologies such as those currently in use in the computing 

and software industry, as well as other more niche technologies such as Satellite 

Navigation.  
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Social interaction between actors in a well-established cluster provides mutual 

understanding of interests, needs and knowledge. This means an improvement of 

communication between the actors within the cluster and better access to specialise 

talent and knowledge (Porter, 1998). The knowledge gathers from social interactions 

such as business networking and is more transferable and increases the trust element 

which is one of the main components in a clusterôs culture (Etzkowitz, 2005; Cohen and 

Fields, 2000; Lyon, 2000; Cooke and Wills, 1999; Putnam, 1993). Thus this, in turn, 

promotes the competitive agenda between the actors in the cluster and enhances the 

productivity and innovative drive in order to survive and thrive in the highly 

competitive environment within the cluster boundaries. 

2.3.2 Cluster L ifecycle 

The functions of cluster can be understood from the processes of the cluster lifecycle 

i.e. the evolutionary development from emergence through the success stage to ultimate 

decline. Menzel and Fornhal (2010) proposed a cluster lifecycle 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 interaction with other 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 for firms to reach the critical mass so 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 becomes important for the 

technological space and direction. At sustainment stage, the cluster was at equilibriumôs 

state and has shaped its regional identity and environment. Renewal and adaption were 

necessary for cluster firms to stay competitive before declining cluster emerged. Strong 

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

maturity. 

 

 

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

 

Prior to Menzel and Fornhal the UK DTI (2004) perceived clusters as dynamic and 

evolve through lifecycle stage. Theoretically, it can be said that the cluster lifecycle is 

akin to that of the product lifecycle, which has four main stages as shown in Figure 2.3. 

The first stage is the embryonic stage of the clusters 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 that are already established and stable and which are 

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. Clusters at 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 to re-enter the cycle (DTI, 2004; Tidd and 
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Bessant, 2009) and where innovation diffusion can be described as taking place (Trott, 

2008). 

 

 

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

 

Both cluster lifecycle models have indicated that clusters evolve through time and have 

an ageing process (Martin and Sunley, 2011). However, both models contribute an 

understanding of the path and process of cluster development and they highlight the 

important aspects of conditions within the external environment in influencing the 

development of the industrial clusters. Menzel and Fornhal (2010) have suggested that 

the role of government, collaboration and inter-linkages between actors in a cluster 

could support the birth and progress of firms in the emergence phase encourages them 

to stay a little longer than expected in a declining phase. 

2.3.3 Determinants of Cluster Development for High Technology-Based Industry 

The evolution of Silicon Valley from relying solely on agriculture to high technology 

industry has been a benchmark to replicate the concept of regional clustering. However, 

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 Sophia-Antripolis 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 determinants 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 spin-offs and growth of established firms) is 

indicative of the economic growth in the cluster, and thus defines the contribution to the 

economic growth of the region. These determinants are: 

1. Close relationship with the actors in the cluster i.e. university, industry and 

government: 

This represents an important aspect of social interaction and of working 

collaboratively between the university ï industry ï government in order to achieve a 

common goal or working with a special agenda such as profit maximisation, 

technology breakthrough, and self-recognition; which is mostly mentioned in the 

literature of regional cluster studies (DTI, 2004). The active inter-organisational 

relationship among the 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 of the actors such as universities, firms in 

the industry and government interconnecting with each other could support the 

regional development process from the ñknowledge, consensus and innovation 

spacesò.  

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 when the decision to start firms 

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

new product or service that has economic potential. This refers to the contribution 

of local entrepreneurs in location development where they have easy access of local 

resources and networks (Feldman, 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) and are therefore engines of 

economic growth. The organisational factors such as leadership and motivation of 

key entrepreneurs and leading skilled individuals in Silicon Valley and Cambridge 

also found that they played major important role in its success (Sturgeon, 2001; 

Feldman and Francis, 2006). However, the success of these two clusters is also due 

to the entrepreneurial environment that encourages the ñrisk-takerò attitude among 

firms or spin-off 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 in the improvement of knowledge creation through the 

inter-organisation linkages (Maskell, 2001). Therefore, the role of entrepreneurs and 

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

The availability of current technology to facilitate the progress of local technology 

firms in terms of the equipment, connectedness and telecommunications system use, 

software application, backup system and recovery software, and related materials 

and processes used to test the products or designs. For example, in Silicon Valley, 

the local technology has the dynamism with having the ability and capacity to 

produce indigenous technology which can reduce the transaction cost and which are 

easy to reach, (Saxenian, 1994 and Sturgeon, 2001) as it could have nowhere else to 

go. Above all, it related to the entrepreneurs and individuals by using their 

specialised skills for their 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 firms, is another factor of great importance in the creation of 

cluster. This is made more difficult in the current economic climate where there 

exists this notion of limited funding and which the financial institution is reluctant 

to lend. However, in the case of Silicon Valley and Cambridge, local financial 

institutions including, public and private venture capitalist and public-private 

research partnership programmes, took the risk investing in young firms or spin-offs 

that have market potential and support them from financial 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 (1990) as 

an important determinant in clustering phenomenon. Porter explained that clustering 
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contributes to the advantages of location and includes concentrated entrepreneurial 

activities, functioning infrastructure and availability of human skills, technology, 

knowledge and financial resources that could foster the economic wealth 

generation. Furthermore, Etzkowitz (2008) believed that close proximity of the 

actors improve knowledge transfer activities and social bonding including, trust 

which is important for the university-industry-government 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 the on-going 

R&D activities led by not only the industry but also collaborations with universities 

in the vicinity (Sturgeon, 2001; Oakey, 1991, Oakey et al, 1988). The R&D 

activities were also supported by the role of government in giving funds in terms of 

grant or research tax incentives to stimulate further regional growth and 

development (Johnston et al, 2008). The R&D is considered as one of the 

supporting mechanisms to facilitate and influence innovation among small 

technology firms (Devereux, 2003) and thus it is crucial for cluster development. 

The R&D also is the stage when technology firms are involved with 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. Through market connection, the commercialisation process becomes easier 

as familiarity 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 Rosenbloom (2002), the factors in business model such as market 

value, value chain and network, marketing and competitive strategies are basic 
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fundamentals that technology spin-offs need to understand so that the their 

technology or innovation discoveries are reachable and valued by the customers. 

However, Oakey et al (1993) also explained that lack of strategies and not enough 

financial resources during commercialisation process are among the reasons for the 

failure of small technology firms to continue and contribute 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 in the commercialisation process.   

8. Issues on intellectual property 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 particular. Folta 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 size. The same 

results are also found in research by Calabrese et al (2000) with the Canadian 

biotechnology industry. 

9. Government policy and its regulations: 

Regulations and the role of government is an important aspect of the determinant. It 

continues on from IP and patent issues where the government needs to ensure not 

only an effective legal framework is in place but also ensures the effective 

implementation and enforcement of these legal frameworks. Porter (1990) argued 

that government policies in providing economic environment and support such as 

tax incentives for start-ups in selected industries and financial support like research 

grants could result in firms taking projects that have economical returns and thus 
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increases the competitiveness of the region or nation. Solvell et al (2003) also 

reveals that the governmentôs cluster initiatives in Europe could contribute the 

development of cluster through the birth of start-up following from the public-

private partnership programme. This programme was also introduced in US in the 

early development of Silicon Valley, as claimed by Etzkowitz (2008). 

10. Local culture including trust issues: 

Different countries practice different culture and demonstrate different cultural 

traits. What is considered ethical in the Western world might be frowned upon in 

Asia. It is therefore an important facet in the understanding of the cluster success as 

not every factor that makes successful cluster such as that of the Silicon Valley can 

or should be replicated in other parts of the world. However, the social bonding 

between actors through inter-linkages of organisations and collaborative projects 

effect on the trust building (Porter, 1998) that share a sense of identity. Thus this 

make the cluster unique on its own interpretive and identity 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 competitive environment could influence the evolution 

of firms because the location is competitive with specialised services and products 

that require firms to innovate and come out with new ideas. The conditions of the 

location and which are healthy with active entrepreneurial activities and 

collaborations. Thus, this favours the market to offer something new that have 

economic opportunity.  Solvell et al (2003) also describe that the social and political 

stability and the positive economic environment could also influence the 
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performance or success of the cluster which gives 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 university-industry-government 

relationships. The main question that falls on policy makers and researchers is how to 

develop cluster(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 to re-create and emulate the success of clusters such as the 

Silicon Valley and Cambridge. The central idea behind Malaysiaôs push to recreate and 

emulate this success is to engineer its own industrial clusters.  

 

 

Figure 2.4: Critical success factors in cluster development (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 that is cutting-edge 

advanced technology, new and unique and which generally refers to high technology 

firms. However, the definition of high technology firms needs to be understood in order 

to better 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 to different scholars and it goes through changes and shifts over time. For 

instance, Jone-Evans and Westhead (1996) defined high technology based firms 

(HTBFs) as companies or firms that are technologically innovative in industry such as 

computer services; electrical and electronic data processing equipment; aerospace 

equipment; medical and surgical equipment; orthopaedic appliances; and 

telecommunications. The selected industry classified in Jone-Evans and Westhead 

(1996) does not include firms that are engaged in the biotechnology industry, which 

have been widely recognised by other authors as contributing towards innovative 

activity of high technology industry. Furthermore, their (Jone-Evans and Westhead, 

1996) definition is more concentrated on óproduct-basedô rather than óprocess-basedô 

activity (Jones-Evans & Westhead, 1996; Oakey et al., 1990). Others like Keogh and 

Evans (1999) defined HTBFs in their research as firms whose principal activity falls 

onto one of five categories: engineering; software; instrumentation/electronics; 

analytical services; and biotechnology. However, Keogh and Evans (1998) research is 

limited for new HTBFs and focuses on óprocess-basedô rather than óproduct-basedô 

activity due to the small sample of their work which focused on 20 firms based in 

Aberdeen Science and Technology Park.  
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Referring to Organisation for Economic Co-operation and Development (OECD), 

HTBFs can be categorised as firms that are involved in high technology activity from 

nine selected sectors in aerospace, computers-office machines, electronics-

telecommunications (includes information and  communication technology ï ICT),  

pharmacy (includes drugs & medicines), scientific instruments, electrical machinery, 

chemistry, non-electrical machinery; and armament (Hatzichronoglou, 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 power parities and R&D expenditure 

of countries participated to quantify the total R&D intensity. Using the OECD 

classification, the biotechnology activity is categorised under the pharmacy and it also 

classified in high technology sectors. The OECD sector classifications (from high, 

medium to low-technology based) is used by many economists and researchers from 

OECDôs member and non-members, and also from the European Union as a tool for 

international comparisons (Hatzichronoglou, 1997). The OECD classification also has 

its limitations where the data used is only from manufacturing industry and not from 

services industry as there were not enough detailed data available. However, the 

classification will fit to services industry once the data is obtained. To that purpose, this 

research will use the OECDôs high technology sector classification as a guideline in 

defining high technology based firms. Therefore, from here on, new technology based 

firms (NTBFs) in this research shall refer to new firms which are developing new 

technology under OECD classification of high technology sector and product 

classification as discussed earlier.  
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Á Importance of HTSF in cluster 

Interest in the development of NTBF has grown rapidly since the 1980s (Oakey, 1991) 

considering the increase application of electronic technologies to production process 

(White and Burton, 2007). NTBF is the key result of many innovative clusters such as 

Silicon Valley, Route 128 and Cambridge, UK; and plays a major role in the emergence 

of ICT industry in America especially (Oakey et al, 1988). Based on research by Storey 

and Tether (1998), NTBFs show faster average growth rate of employment in Europeôs 

high technology sectors and are expected to be an important source of future 

employment. However, the numbers of firms growing is not as fast as United States 

compared with hundreds to thousands and this may be due to the negative factors of the 

downsizing of large firms. NTBF also is important for the process of technology 

transfer (Licht and Nerlinger, 1998; Fontes and Combs, 2001) within cluster(s) and it is 

usually associated in generating the process of collective learning (Maskell and Kebir, 

2006) through social networks. This was shown in Longhi (1999) studies where the 

capacity of collective learning, networks and innovative milieu contributes towards the 

development of high technology regions in Sophia-Antipolis, France. The performance 

of technology transfer role also promotes as a source of new technological knowledge 

(Fontes and Coombs, 2001) and enhances growth of NTBF in innovative cluster(s). 

Sophia-Antipolis, 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 and later influenced the formation of local firms in high 

technology industry and others to locate within the region. Longhi (1999) describe the 

evolution of Sophia-Antipolisô start with rapid exogenous growth since 1991 and fall in 

1996. This has been taken over by 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, Sophia-Antipolis is well 

known in Europe among its high technology activities such as in the field of computing, 

electronic, biotechnology and pharmacology; and also became the European host of the 

World Wide Web Consortioum (3WC).  

Furthermore, Spilling and Steinsli (2004) studies on high technology small firms in two 

Norwegian 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 within the cluster. These activities have contributed 

towards the cluster evolution in Norway as more dynamic and this evolutionary process 

derives from different ways likes independent start-ups, collaboration with firms or 

institutions, strategic alliances, merger and acquisition, and spin-out from larger firms. 

Thus, NTBFs plays importance role in cluster(s) 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 collaborative relationship for 

innovative cluster 

Clark (1983) was among the first to observed that advanced industrial countries have 

developed different forms of "co-ordination" of higher education which are located 

between three axes: (1) a market-like co-ordination such as that of the USA; (2) a state-

induced co-ordination such as that of Sweden; and (3) a form of co-ordination which is 

based around what Clark termed as academic oligarchy such as those exhibited in the 

UK. It was this so-called triangular model of higher education coordination (Clark, 

1983) that led to the introduction of the triple-helix 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 triple-helix model of university-industry-government by Etzkowitz 

and Leydersdorff (1997) mirrored that of Clarkôs triangle of coordination in that it 

focused on the relationship between university, government and the industry. They only 

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

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

505) described that the triple-helix ñimplies an evolutionary process in contrast to 

Clarkôs static triangle shape, within which the three strands form organisational bonds. 

Between the strands are ótrilateral networksô of cooperative interaction, which 

strengthen the ties between the three strands and provide multiple paths for inter-

agency collaborationò. This is an interesting notion 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 further insight into the 

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

industry and government.  

Á Role of university 

There is limited literature that discusses the important role of collaboration and the 

actors in cluster development from developing countries perspective. Without a doubt, 

there is literature from developed countries perspective and in which Etzkowitz and 

Leydesdorff (1997) have further highlighted the important role of university in regional 

and innovation studies 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 role. This means universities involved in regional 

economic development by capitalising their expertise and knowledge resources into 

something meaningful and lucrative. Keeble and Wilkinson (2000) explained that this 
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new role of university involves in assisting the entrepreneurial process by providing 

space and facilities in its incubators to be used by its own researchers, graduates and 

locals.  

The possible explanation on changes of the role and responsibilities of university might 

be related to the changes in the external environment of the cluster itself as demand for 

knowledge of innovation and technological change is also increasing. The best example 

will be Silicon Valley where a university (Stanford University) has been given further 

responsibilities in national priorities and government and 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 and their external environment evolve the role and status of the 

university in regional economic. However, are all of these changes possible for 

developing nations to respond the needs of industry, society and government and are 

their universityôs resources capable to act as strategic instrument in contributing 

regional development and technological changes? These challenges are crucial for the 

university in this nation to compete with others. Perhaps screening and analysing the 

role of universities and their capability provide the first step for regional policy makers 

to consider before formulating the necessary regional or cluster development policies or 

programs. The changes on universityôs role evidently exist in developed nation and this 

is probably not so 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 (2008), the main 

challenges for developing countries is the development of culture partnership and 

collaboration and also in reducing strict interaction boundaries between the organisation 

and institutional sphere that could hinder the óacademic entrepreneurshipô phenomena. 
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Thus, these questions hold an interest to investigate the role play by universities in 

cluster development in developing countries. 

Á Role of industry (firms) 

Firms manage their innovation through many ways but one of it is by learning through 

alliances or collaboration. This notion 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 the inter-linkages among buyer and supplier benefits the access 

of specialised information and trust building. Cooke (2007) also highlighted that trust 

arrived from the business networking and subsequently created social capital. This 

concept of innovation network appears to benefits a firmôs development internally and 

externally but it also offer challenges in communication and mutual understanding 

issues such as trust between collaborators (Tidd, Bessant and Pavitt, 2001). Other than 

this, the role of firms collaborating in cluster contributed towards a concentration of 

skilled labour and attracted others to migrate (van Winden et al, 2004) which contribute 

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

of skilled labour particularly when collaborating with the universities.  

Á Role of Government  

Government plays a major role for the innovation process of the country with the 

national system of innovation (NIS), where government planning to manage and 

stimulate its 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 government. Lundvall (1992) suggests that the ideal role performed by 

government and private sector should be based upon public policy where NIS could 
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enhance technology capabilities of the nation. The public-private partnership 

highlighted the participation of government in regional levels of partnership programme 

in order to support small technology firms to evolve (Etzkowitz, 2008; Porter, 1998). 

However, global intervention causes challenges for NIS and possible changes to 

government public policy. 

 

 

2.4 CONCLUSION 

 

This chapter has discussed literature on the main concept underpinning this research 

which starts with the concept of innovation. The literature discussed the definition and 

importance of innovation for social and economic reason in the current challenge. 

Critics of innovation question whether it can be managed or not also presented and 

argued that innovation is part of management process. The concept of the innovation 

system was also highlighted as another fundamental concept used for the framework of 

the investigation and the construction of conceptual framework in the research context. 

The concept is deemed relevant towards the development of cluster studies and the 

innovation can be influenced by the elements of the system in national, regional and 

sectorial perspective. The innovation system concept and approaches uncovers the 

benefits of geographical proximity and its impact may have an influence on the way 

local system operates including the interaction and collaboration, networking, learning, 

innovation process and the 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 subject. Based on 

literature and relevant concepts, it was clear that each determinant varies on its degree 
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of impact at different stages of cluster life-cycle. Also the role of triple helix actors: 

universities, government and firms (industry) in NIS, regional or sectorial innovation 

system have different levels of autonomy or dominancy at various stages of the cluster 

life-cycle (Table 2.1). However these determinants were documented well in most 

developed countries and poorly in developing countries. Therefore, this study is 

interested to investigate and explore the developmental process of cluster development 

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

Corridor (MSC) as the case study.  

Determinants 
Stages or Phase of Cluster life-cycle 

Emergence Growth Sustainment Decline Maturity  

Close relationship/collaboration with 

government 
Very High High Low High Very High 

Close relationship/collaboration with 

industry 
Low Moderate Very High High Moderate 

Close relationship/collaboration with 

university 
Low Moderate High Very High High 

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 

Connection to market and 

commercialisation 
Low High Very High High Moderate 

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 

Table 2.1: Impact condition of clusterôs determinants in its lifecycle based on 

conceptual understanding (Source: author) 
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CHAPTER 3 

THE CONCEPTUAL FRAMEWORK AND CONTEXTS  

 

3.1 INTRODUCTION  

This chapter discusses the relevant concepts and theoretical inquiry to further 

understand cluster formation. This is approached firstly in a review of relevance 

literature field of cluster formation, namely national system of innovation, triple-helix, 

porterôs diamond model, and business networks model. Secondly, the concept from 

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 of the innovation concept is for competitive reasons. Thus, with the 

influence of clusterôs advantages, competitiveness could be achieved by continuous 

innovation. 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 and the 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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ñ.. the network of institutions in the public and private sectors whose activities 

and interaction initiate, import, modify and diffuse new technologies.ò 

While Lundvall (1992, p2) defined NIS as: 

ñ.. the elements and relationships which interact in the production, diffusion 

and use of new, and economically useful, knowledge .. and are either located 

within or rooted inside the borders of a nation stateéalso national innovation 

system is a social system é and a dynamic system.ò  

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

ñ the set of institutions whose interactions determine the innovation 

performance of national firmsò 

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

"the national institutions, their incentives structures and their competences, that 

determine the rate and direction of technological learning (or the volume and 

composition of change-generating activities) in a country".  

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

ñé national system of innovation might be defined by listing all the factors 

which are relevant to business innovation.ò 

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 emphasises on national local factors and/or identity bounded with 

national culture and norms of specific nation. For example the local technology, skills 

and knowledge, local economic setting, roles played by local institution and national 

policy and regulations.  These national local factors are important for local development 

in technologies and innovation. Second, the NIS emphasises on interaction factors of 

local firms with local institution such as universities, research institutions, financial and 
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capital institutions, government agencies and other system actors within a nation. These 

system actors are also for responsible in supporting and introducing innovations for the 

nations. 

Finally, the NIS emphasises on learning factors of nations in different ways. This 

means different nations learns differently as they use different strategic approach and 

mechanism bounded with the different culture and norms of nations. For example the 

knowledge production, acquisition and transfer, technology transfer and diffusion, 

development 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 educate nations on ways to learn. These 

learning factors are changing on the basis of national policies and are 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 óformal studiesô to devise measurement tools 

that can measure the concept and establish guidelines to empirical system mapping in 

less developed countries. There also the notion that NIS is constrained by a narrow 

focus on concepts and policy practice (Fagerberg and Srholec, 2008). Other issues with 

the NIS approach are: (1) it offers little by way of guidance in policy recommendations 

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 of 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 

implementations. Taking the case of Malaysia as an example, based on the discussion 

presented in Chapter 4, the countryôs NIS is mainly driven by the government. 

3.2.2 Porterôs Diamond Model  

In Porter seminal work on The Competitive Advantage of Nations (1990) explained the 

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 & rivalry. This forces looks at the elements relating 

to how the nation govern its policy and strategy on the formation of firm, 

development, organise, support and management; as well as the nature of 

domestic rivalry (Porter, 1990). 

ii.  Factor conditions. This forces looks at the elements relating to local factors 

production of nation such as skilled labour or necessary infrastructure which 

needed to compete in a given industry (Porter, 1990). 

iii.  Demand conditions. This forces looks at the elements relating to the nature 

of home demand for the industryós product or services (Porter, 1990). 

iv. Related and supporting industry. This forces looks at the elements relating 

to existence or absence of nationôs related industry and supplier industry that 

internationally competitive (Porter, 1990). 

These forces or determinants accompanied by the interconnection of systems actors 

connect among each other and create nationôs new venture and compete (Porter, 1990).  

However, the influence of uncontrollable factors of chance events can influence the 
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national system as well as the governmentôs influences, as shown in Figure 3.1.  

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, the tax incentives in BoG of MSC (Appendix 1) will 

influence the firm strategy, structure and rivalry as it reduces burden of young firms 

especially in paying business tax to the government and helping them to expand their 

business. However, McDonald et al. (2007) found that there is not strong evidence to 

support Porterôs view on cluster policy unless the ñdeep and established clustersò are 

providing the ñbedrockò or basic elements or determinants leading to robust or good 

performance in cluster development. This probably gives challenges for new generation 

or engineered cluster to perform as the ñbedrockò elements are still incomplete and/or 

unavailable. 

Porter (1998) claimed that his ñdiamondò model promotes the clustering activities and 

competitive industries through linkages of ñvertical (buyer/supplier) or horizontal 

(common customers, technology, channel, etc.) relationshipò. Clustering in Porterôs 

view is associated with the geographic proximity of firms with related firms, rivalry, 

supplier and institutions 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 encourages the 

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

within the boundaries share, create and disseminate valuable knowledge for 

development, improvement and innovation process as well as creating new entry of 

firms or spin-off. However, does this and all of Porterôs four determinants matters for 

developing countries and engineered cluster of Malaysia? Neven and Droge (2001) 

argued that Porterôs Diamond model is widely used and applied for developed countries 
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as the example of cluster uses are based on countries such as Japan, Italy, Germany, UK 

and US. Adding to this, Asheim, Cooke and Martin (2006) criticised that Porterôs uses 

secondary data of specific industries to generalise his concept of cluster and ignoring in 

collecting the primary data through interview to get ñempirical and analytical 

knowledgeò that provide in-depth meaning of inter-firm transactions for example.  

Porterôs model and reasoning rely heavily on various economic theories but present the 

discussion in logical reasoning which differs from the econometric modelling favoured 

by economists (Ketel, 2006). This can be one reason behind policy makerôs uptake of 

the model in the drive to develop their countries. Furthermore, in the Porter model, 

understanding of the role of collaboration or cooperation is limited but 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 by looking 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 Cluster ï the MSC. The geographical factors along with 

collaborative relationship and linkages among its actors will be examined in order to 

determine their contribution in the MSC clusterôs development. 
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Figure 3.1: Conceptual Model of Porterôs Diamond (Porter, 1990) 

 

3.2.3 Triple Helix Model  

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 

that the model works through a bottom-up view. The model highlighted the important 

role of universities as knowledge producing institution in the innovation process and the 

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

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 

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

needs (Stiglitz, 2002). In this concept, universityôs role is evolving, supporting, 

challenging and important in innovation through capitalising its knowledge production 

while at the 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 university in the statist model (Figure 3.2) and then (2) in laissez-faire 

model (Figure 3.3) 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, industry and university are both involves in specialising and 

objectivising situation with the government in-charge of developing projects and 

providing resources. It also means that university is largely focusing on teaching and 

producing graduates for industry 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, the bureaucracy is major factor blocking the ideas arising 

from below. The laissez-faire type of helix exists as the result from the statist society 

motivation to change their innovation systemôs state and start to get close within the 

spheres but still concentrating working on their own. At this stage, the role of university 

continues to be as a teaching 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 hand 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 

government has less control than in statist situation but play major role when the market 

is not reacting well and the intermediaries are playing important role in connecting the 

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

The evolution of statist and laissez-faire society provides hybridisation of roles played 

by actors while maintaining their core roles, responsibilities and/or identity in triple 

helix model (Figure 3.4). 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 result in the formation of new creative organisation. The 

active social linkages among actors promote knowledge transfer activities and new or 

creative idea, product or application emerges from the combination of elements in 

technology and organisational innovation of the institutional spheres and technology 

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 

consulting. At this stage, the model is claimed dynamic towards the innovation process 

and work at its full capacity. According to Saad and Zawdie (2005), the role of actors is 

the fundamental element in triple helix model as it involving the complex ñinteractions 

within and between the principal playersò in sphere. The role of actors evolve in this 

stage along with the smooth circulation of knowledge and strong interaction occur at 

micro and macro level (Etzkowitz, 2008), while knowledge become important as part of 

resources in sectorial, regional or national level. This enables healthy linkages and 

interaction that lead towards greater trust among actors in spheres. 

However, itôs very difficult for developing countries to reach the ideal triple helix 

environment but useful to employ the model for innovation and technological progress 

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

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

cluster through the collaboration activities. 
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3.2.4 Business Networks, Social Interaction and Relationship 

Business networks describe by Gomez Arias (1995) as ña cluster of firms or specialist 

unit co-ordinated by market mechanisms instead of chains of commandsò. He also 

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) 

suggests that ñbusiness networking is a social communication process, which encourage 

the sharing of knowledge among communitiesò. Hendry et al (1995) describes networks 

as ña means by which firms gain knowledge of their customer markets and access to 

various materials, financial and human resources for doing businessò. These three 

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 organisation. This knowledge intensive network became more 

important for innovation and in the interest of policy makers. As describes by OECD 

(2008, p. 7) ñthe potential for innovation depends on how well knowledge circulates 

and how well the system is connected: policies to foster or enable the development of 

world class clusters and networks are thus of growing importanceò. Hence, the 

effectiveness of knowledge circulation and connection in the system is clearly not 
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solely the policy makerôs responsibilities but also requires the strategic approach in 

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 resource network layer, and (3) 

a social network layer; which relates to different type of system actors as shown in 

Figure 3.5.  The first layer indicates firm actors who are referred to as actors within 

firms or individuals in a firm itself executing the production activities 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 same production activities 

constitutes production network layer.  Thus more actors involved and interconnected. 

However, firm actors need resources (e.g. financial resources, technological capability, 

knowledge in commercialisation and connection to markets) which they do not have to 

carrying out the production activities. This make up the second layer where resource 

actors (e.g. financial institution, venture capitalist, government agencies and research 

institution) provides support to firm actors and together they 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 and final layer 

refers to interconnected human actors consisting 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 example in national, regional, local or 

sectorial levels became more complex. The three networks layers model suggested by 

Holmlund and Tornros (1997) have three dimensions which are structural economic and 

social relating to networks layers as shown in Table 3.1. The relationship matrix 
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concentrates on the moves of different perspectives of relationship between networks 

layers in business setting.  

 

 

 

 

 

 

Figure 3.5: Three network layers in a business network (Source: Holmlund and Tornros; 1997) 
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Table 3.1:  A relationship matrix of relationship concepts on the three network layers 

(Source: Holmlund and Tornros; 1997) 
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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 social 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 in cluster. Therefore, knowledge networking with universities and other 

research institutions would be another route to acquire the trustworthiness of knowledge 

for firms to excel and improve their learning as to innovation and technological 

development. 

3.2.5 Collaborative Innovation  

Innovation is increasingly associated as a source of technological development through 

a cumulative combination of different knowledge, skills and expertise that exist within 

different organisation. The inter-organisational relationship may be interactive and 

complementary and it has effects on technological innovation. This has influence on 

various forms of inter-organisational collaborative ventures for innovation (Freeman, 

1991; Hagedoorn, 1995, Faems et al., 2005). Collaborative innovation strategy of firm 

can either be a short-term or long-term objective. Regardless as to what 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 

ñthe more firms engage in a variety of different inter-organisational collaborations, the 

more likely they are to create new or improved products that are commercially 

successfulò. The concept of inter-organisational collaboration is not new but widely 

used in most innovation model such as in cluster, 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 collaboration as an 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 commercialisation 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 best known as strategic 

alliance, the objective of which is to share or transfer knowledge including skills and 

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

Jr. and Swamidass, 2004; Roijakkers and Hagedoorn, 2005) believe that strategic 

alliance allows firms to develop synergistic relationship through technological 

complementary among partners that can drive the organisationôs competitiveness. This 

research hopes to use the general concept of collaboration for innovation as an 

instrument to measure the collaborative relationship among actors in cluster 

development.  

 

 

 

 

 

 

Figure 3.6: Role of collaboration in innovation process (Miles et al. 2000) 
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3.3 BUILDING CONCEPTUAL MODEL IN CONTEXT  

Based on the related literature research (Chapter 2) and understanding of related 

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 research question 

addressed. 

3.3.1 The Research Phenomenon 

The purpose of this study is illustrated in Figure 3.7 and Figure 3.8 with the studied 

phenomenon in the middle of the triangle. Figure 3.7 shows the general research 

phenomenon which indicates three important 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. Figure 3.8 shows the specific research phenomenon including 

the three important elements of this research as undertaken. 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 development 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 was described in Section 3.2. 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. universities, industry and 

government). It is interesting to investigate this phenomenon specifically for developing 

countries like Malaysia. 
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3.3.2 Critical Determinants for Cluster Development 

DTI (2004) outline the ósofterô andô harderô factors underpinning the successful cluster 

identified within global literature search. The ósofterô elements include the networking 

partnership and institution development, while the óharderô aspect includes physical 

infrastructure and presence of large firm within the cluster. Other 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 development based on literature 

research.  All of these determinants can be identified as micro and macro factors of 

cluster development as illustrated in Figure 3.9 that are interconnected and needed with 

each other in order to achieve an innovative cluster. 

Smit (2010) conclude that Porterôs (1990) Diamond Framework and his work on 

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 country-specific 

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

Further to the earlier point above, Smit (2010) further iterate that Porterôs (1990) 
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Figure 3.7: General research phenomenon 
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Figure 3.8: Specific research phenomenon: University-

Industry-Government (UIG) collaborative relationship (Source: author) 
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Diamond Framework provides the link between firm and country-specific sources of 

competitive advantage that 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 availability and access of technology and (4) the local culture of the cluster 

including the behaviour and pattern of trust elements of the society involved in cluster. 

The factor of economic conditions is the most crucial to control. However the other 

three identified macro factors and micro factors provides support and enabling tools to 

structure the condition and state of the economic in regional or national level. There 

were seven micro factors identified. They were (1) collaboration capability of the actors 

in cluster including motives and barriers involved, (2) 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, (5) the market 

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 creative firm or 

spin-off 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 networking 

activities, whether formal 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 instrument to accelerate 
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the innovation and technological progress, so that be able to catch-up with the leading 

cluster such as Silicon Valley, Boston, Cambridge, Helsinki and Sophia-Antropolis. 

Through collaboration, knowledge creation and transfer are possible. The role of actors 

in cluster is important to perform the collaborative activities and relationship. However, 

the collaboration capabilities are dependent on how the actors operate and conduct the 

projects including the barriers and challenges occur; and the characteristic or nature of 

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

relationship. This was illustrated in Figure 3.10. 

 

 

 

  

 

 

 

 

 

Figure 3.9: Micro and macro factors of cluster development (Source: author) 
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Figure 3.10: Collaboration, actors and relationship in cluster (Source: 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 including universities, technology firms and government, and their relationship 

with each other was found to be significant in the development of cluster. In the context 

of developing country such as Malaysia (Chapter 4), the cluster concept was used to 

project the country determination of economic transformation and vision to upgrade 

their status to become a developed nation. Related innovation concept in cluster was 

discussed in this chapter, Chapter 3. The conceptual model for this research was then 

designed and proposed (Figure 3.11) 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 as a strategic 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 the context of this 

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

Recognizing the benefits of clusters as a form of economic organisation has influenced 

governments to implement policies (Sölvell et al, 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) attracting external funds and foreign investors; and 

(4) research and innovation at a national or local level. It must be stressed here that 

economic development modelled around the cluster concept has been replicated by 

many countries and can help develop industry 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. Although existing 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 successful cluster. 

In conclusion, this chapter has discussed the innovation concepts in innovation system 

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

context of this research. This includes the NIS, Porterôs Competitive Advantage of 

ñDiamondò model, triple helix, networking and relationship; and collaboration 

innovation. The weakness of existing models such as NIS (i.e. lack of empirical system 

mapping, heavily focused on role of government and difficult to implement); Diamond 

model (i.e. lack of primary data for in-depth understanding of the forces and; failure to 

address how to develop or engineer cluster and analyse the path of cluster 

development); and triple helix (i.e. less detail and difficult to explain of role of actors in 

transition between each three stages) were identified. These gaps provided an 
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opportunity to reinforce, supplement and expand the models with the introduction of 

conceptual model developed for this research. 

The second section of this chapter presents the conceptual model (Figure 3.11) that was 

designed and proposed to conduct the investigation of this research. Apart from the 

related theories and concepts discussed, detailed consideration was taken from the 

perspective of research phenomenon, context of research and research question for the 

construction of the conceptual model. The elements of micro and macro factors of 

cluster development were incorporated in the model and addressed the importance of 

the role of collaboration and the role of actors (universities, firms/industries and 

government agencies). It was highlighted that the intention is to test the conceptual 

model in context by using the matrix analysis (Table 2.1) that was developed based on 

conceptual understanding and the stages of clusterôs life-cycle. Following this, the 

conceptual model will be used and made as guidelines for the method to be used and 

analysed for this research, the empirical findings, critical discussion and most 

importantly to answer the research question and objectives. This framework would also 

hope to contribute in filling the gaps in the current models (NIS, Diamond model and 

triple helix), practical contribution in case context (Malaysia), developing countries and 

other nations that are interested in cluster development framework and analysis; and in 

innovation and cluster related literature. 
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Figure 3.11: Role of actors and collaboration in technology cluster development ï a conceptual model in context (Source: author) 
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CHAPTER 4 

MALAYSIA AS A CONTEX T OF STUDY 

 

4.1 INTRODUCTION  

This chapter focuses on a Malaysian case study (MSC). The discussion takes on the 

following themes: (1) a brief historical account of Malaysiaôs economic development 

from the moment it gained its independence from Britain to the present day; (2) an 

account of Malaysiaôs National System of Innovation (NIS); and finally (3) an overview 

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

country into a developed 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, having been only formed on 31 August 1963 after gaining its 

independence from Britain on the 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 

federal government since 1999. However, Kuala Lumpur remains as Malaysiaôs capital 

city and centre for commerce and finance. The country consists of 13 states and 3 

Federal Territories, with total area of 330,252 per square kilometres.  Separated by the 

South 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 on information from the Malaysian Department of Statistic (July 2009), the 

population of the country is just over 28.3 million and has had 2.3% 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 

Bumiputra (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 Bumiputra 11.8% and other ethnic groups with 1.1%. Out of this 

total population, 9.5% are non-Malaysian citizens who live in the country. This diverse 

composition makes Malaysia a multicultural nation with varying races and religions. 

Malay language is the mother tongue of the nation but English is the second language 

and is commonly used in business and commercial activities.  

Year Total 

labour 

force 

(ó000) 

Unemployment 

rate by % 

No formal 

Education 

(ó000) 

Primary 

Education 

(ó000)  

Secondary 

Education 

(ó000)  

Tertiary 

Education 

(ó000)  

2002 9886.2 3.5 523.2 2326.0 5383.9 1651.4 

2003 10239.6 3.6 488.2 2290.4 5665.0 1794.5 

2004 10346.2 3.5 483.2 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 

Table 4.1: Labour force by educational attainment and unemployment rate for Malaysia 

from 2002-2012 (Source: Department of Statistics, Malaysia; October 2013) 

 

For the labour force, the number has increased to nearly 0.8 million from 2010 to 

contribute in the Malaysian economy, and the unemployment rate reduced by 0.3%. 

However, the statistics (Table 4.1) from the Department of Statistics indicates that the 
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education level of the labour force is dominated by primary rather than tertiary level i.e. 

higher education. This means that the labour market is lacking high levels of education 

which probably explains the limited availability of local skills. 

4.2.2 Natural Resources (Basic Factor Conditions) 

Malaysia is rich in natural resources and is well-known in areas such as agriculture, 

minerals and forestry. Natural rubber and palm oil are the main export products of the 

country, followed by saw logs and timber, cocoa, pineapple, pepper and tobacco. 

According to the Malaysian Department of Statistic (December 2009), palm oil and 

palm oil-based products contributes 8.3% of total export of the country and is ranked as 

the second largest revenue earner of the country.  However, forestry remains one of 

Malaysiaôs key natural resources even though its 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 managed in a sustainable manner. The government currently 

encourages the cultivation of only high-value trees and re-planting of fast-growing 

timber species to increase forest resources.  

Regarding mineral resources, petroleum and liquefied natural gas remains the major 

contributor to the Malaysia economy followed closely by tin and other minerals such as 

copper, iron-ore, coal, clay, limestone and phosphates. The country used to be one of 

the major tin exporters in the early 19
th
 and 20

th
 centuries until the collapsed 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 state of Terengganu and 

both East Malaysia states of Sabah and Sarawak. These two minerals resources have 

contributed significantly to the Malaysian economy and its growth so much so that the 
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national oil company, PETRONAS is currently ranked 75
th
 place in the latest round of 

Fortune Global 500 lists, with 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 recognised as vitally important for developing countries such 

as Malaysia. This section discussed the political party that has governed the Malaysia 

for the past 45 years and its role in transforming the Malaysian economy from 

agriculture to manufacturing based.  

4.3.1 The Government and Political Environment 

Malaysia has inherited many characteristic from the British colonial system especially 

in its public service management and practices. Malaysiaôs political system is based on 

the constitution monarchy modelled after the Westminster parliamentary system in the 

United Kingdom. The government is headed by the Yang Di-Pertuan 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 elected by nine other hereditary kings or rulers every five years.  

Malaysia practices a democratic parliamentary system. The bicameral parliament 

consists of the Senate and House of Representative. All 222 members of the House of 

Representative are elected by each 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 Paramount Ruler 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 its independence from the British 

in 1957. The coalition was formed in April 1955 before the first federal election on 31
st
 

July 1955. The National Front consist of three large race-based parties: (1) the United 

Malays National Organization (UMNO) party; (2) the Malaysian Chinese Association 

(MCA); and (3) the Malaysian Indian Congress (MIC). Due to the success of this 

coalition, the National Front (NF) has boarded-up its representations and at present 

consists of sixteen other parties including political parties from 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 Minister.  

The 12
th
 Malaysian general election in 2008 was the worst result for NF in the 

coalitionôs history. The opposition parties, primarily represented by Democratic Action 

Party (DAP), the Pan-Malaysian 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 

parliamentary). The primary issue relating to the NFôs major losses in the 12
th
 general 

election is due to few parties having a no-confidence vote against the 5
th
 Prime 

Minister, Tun Abdullah Ahmad Badawiôs leadership at the time. The critics argued his 

lack of strong leadership in the federal government and his handling of economic issues 

especially Sabahôs oil revenue as well as the threat of growing illegal immigration from 

the Philippine. Among other issues raised are inflation, fuel subsidies, shortage of 

goods (i.e. sugar), mismanagement, corruption and the allegation of unfair election. The 

loss of confidence also can be attributed to his son-in law who was alleged to 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 he handed over his position as Prime Minister to 

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

Under the leadership of Najib Tun Razak, he launched the concept of ñ1Malaysiaò on 

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 condemned the concept as being a political strategy for NF to secure 

votes in preparation for the 13
th
 General Election (on 5 May 2013). Despite accusation 

from the opposition parties, the NF won the latest general election with a simple 

majority. This result was the lowest win of the coalition party since 1955 with a 

majority of 139 (62%) of 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 by the UMNO. The critics also argued that most government projects 

or contract are given to those who are allied with the rich and influential Malay 

politicians. The allegation of corruption among politician and governmentôs officials is 

an on-going issue. The government leaders have also been accused of abusing the New 

Economic Policy (NEP
1
) from the members of public and also from the opposition 

parties. However, according to the Malaysian Anti-Corruption Agency (MACA) there 

is no record of a politician being accused of corruption, but in year 2007, there are 133 

or 60% (out of 221) of public officials accused of corruption in court, but none were 

found guilty. From an international point of view, Malaysia was ranked at 54
th
 out of 

176 countries surveyed with Corruption Perception Index (CPI) score of 49/100 in 

                                                           
1
 The NEP was launched in 1971 to eradicate the poverty and economic differences between Malays or Bumiputra 

and non-Malays or non-Bumiputra. 
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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 

compared to the year before but still far from its neighbouring country Singapore (rank 

5
th
, CPI = 87/100). It was not political parties that were highlighted in the corruptionôs 

perception report for Malaysia, but the police institutions that give members of the 

public cause for concern. 

4.3.2 The Government and the Malaysian Economy 

In 2012, Malaysian Gross Domestic Product (GDP) was 5.6%, which is a reduction of 

2.2% since 2010. Malaysia is among the worldôs major producer in computer disk, 

electric and electronic, agriculture and palm oil industries. The country also produced 

its own state-controlled car called Proton and is competing with Thailand, Indonesia 

and other South East Asian countries in tourism industry. Malaysiaôs economic progress 

and development was considered one of the best since gaining its independence from 

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

that the country has gone through based on an economic history report by the Malaysian 

Economic Planning Unit (EPU): 

After independence (1957-1970), the natural resources of rubber and tin were two main 

exports that contributed 70% to export earnings. The import substitution approach has 

been used to promote the industrial development and Malaysia emerged as a strong 

economic base in late 1960s. The diversification of agriculture industry i.e. timber and 

palm emerged as another important commodities because of the drop of export tin and 

rubber from 70% to 30% in 1070s. During this period, the overall economic growth was 

at 6% and this was thanks to the discovery of oil and gas in Sarawak.   
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A period of high growth (1971-1983) occurred when the government introduced the 

First Outline Perspective Plan (OPP1) which outlined broad socio-economic framework 

covering the year 1971-1990. 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 and other indigenous people involve in all aspect of 

economic activities of the nation. The economic growth slowed in 1980s due to world 

economic recession of oil in 1979. The country experienced deficit position in budget 

and balance of payments. 

The economic restructuring period (1984-1990) was the main priority of the 

government to recover from the worldôs oil crisis. The public sector expenditure was 

controlled to reduce the deficit budget and the government introduced privatisation of 

public sector agencies. This 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 industry that enables Malaysia to reduce its major import 

of capital and intermediate goods for its growth. 

The prosperity and adversity period (1991-2000) was the start of the Second OPP 

(OPP2) that covered the economic plan for the period of 1991 ï 2000. The Vision 2020
2
 

(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 sectorôs contribution and job creation. The economy grows with GDP stretches 

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

                                                           
2
 Vision 2020 was launched in 1991 and introduced by Mahathir Mohamad (4th Prime Minister) in 6th Malaysia Plan 

to transform Malaysia into industrialised country with high income and develop nation by year 2020 (can be access 

online at http://www.wawasan2020.com/vision/index.html ). 

http://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 

transform the economy and technological development of Malaysia by focusing the ICT 

industry in realising the Vision 2020.  The Asian financial crisis of 1997 has resulted in 

a deep recession, affecting employment, poverty and bankruptcies. The National 

Economic Action Council (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 including to 

stabilising the national currency and financial market.  The Malaysian central bank had 

decided to peg the national currency, which is Malaysia Ringgit (RM) at 3.80 to 1USD 

in order to maintain the exchange rate. This decision has affected the Malaysian 

policymaker that they have less control over this, 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 non-performing loans from the 1997crisis. 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 competitive period (2001-2010) 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 as resilient and competitive nation. This included strategies 

that can promote and develop knowledge-based society along with rapid local growth 

driven and targeting 30% of Bumiputra participation in endogenously driven growth by 

year 2010. Throughout this decade, Malaysian economy was competitive but had slow 
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growth at 5.8% due to many international crises such as the world influenza virus attack 

and war on Iraq in 2003. During the Euro financial crisis in 2010, the Malaysian 

economic was not much affected as the 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 stimulus packages respectively to fund local 

economic projects to improve the effect of exports problems in early 2008.  Thus, in 

2010, the Malaysian growth had increased by 7.2% but was down to 5.1% in 2011 due 

to the US economic crisis of its debt deficit and high unemployment 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 into a high income nation with US$15000-20000 per capita by 2020 along 

with competitive and sustainable economies. There are four pillars or support policies 

underlining the NEM. They are (1) the 1Malaysia policy concept that emphasise the 

unity and prosperity, (2) Government Transformation Programme (GTP) that focuses 

on transformation of government in delivering its services and its accountability to 

members of public and businesses; and increasing national income; (3) Economic 

Transformation programme (ETP) that focuses on the development of selected key 

growth areas or National Key Economic 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 (2011-2015). These four pillars of policy were 

set in line with the desired characteristic of developed 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 

and to have capable indigenous technology.  

Time-frame planning Type of Planning  Policy of planning Objectives of 

planning 

Long Term Planning Vision 2020, 1991-2020 . Incorporates of all policies: 

NEM, NVP, NDP and NEP 

 

Develop nation 

  New Economic Model 

(NEM), 2010 -2020 

. Incorporates policies of 

1Malaysia (2009), GTP 

(2010), ETP (2010), 10th 

Malaysia Plan and 

continuation from NVP 

 

high technology 

income, communities 

wealth inclusiveness, 

economic 

sustainability 

 Third Outline Perspective 

Plan (OPP3), 2001 ï 2010 

 

. National Vision Policy 

(NVP): combination of 

Vision 2020, NEP, NDP, 9th 

and 8th Malaysia Plan 

 

Knowledge based 

economy and society,  

 Second Outline Perspective 

Plan (OPP2), 1991 ï 2000 

. National Development 

Policy (NDP) 

. National Economic 

Recovery Plan (NERP) 

. 6th and 7th Malaysia Plan 

 

Job creation, poverty, 

education, target for 

30% Bumiputra 

involvement in 

business   

 First Outline Perspective Plan 

(OPP1), 1971 ï 1990 

. New Economic Plan (NEP) 

. 1st to 5th Malaysia Plan 

 

Eradicate poverty, 

infrastructure and 

education  

Medium Term Planning Five years development plan . 10th Malaysia Plan (2011-

2015) 

. 9th Malaysia Plan (2006-

2010) 

 

 

 Mid-term review of the five 

year plan 

. Mid-term review of 9th 

Malaysia Plan (2006-2010) 

 

 

Short Term Planning Annual Budget . Yearly budget based on the 

five years plan 

 

Table 4.2: Malaysian economic planning horizon and policies  

(Source: author ï based on Malaysian government policies and planning) 

 

All of these policies and the previous implemented policies document the commitment 

of the government in attempting to become a developed nation by the year 2020 by 

incorporating knowledge economy in its strategy as well as the regional cluster. . The 

ability of government to change and alter the policies has shown that the Malaysian 

government has responded to Porterô Diamond model at both regional and national 

level (Porter, 1998). It can be seen from Table 4.2 that the Malaysian government has 
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effectively laid out a planning horizon in order to achieve the objective of being a 

developed 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 as part of the countryôs NIS 

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 is a need to identify their relationship particularly the role 

and relationship that exists between industry, government and universities. 

 

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 quality level of education. This outlines the important 

role of universities in 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) human resources  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 numbers of locally trained graduates have 

increased over the years. In recent report of Tenth Malaysia Plan for 2011-2015, the 

numbers of degree holders are increasing including the PhD holders since 2006 (Table 

4.3). Improvements in the numbers of graduates in S&T from local institutions can be 

attributed to the governmentôs policy of investing in education. Mani (2002) argued that 

the Malaysian governmentôs commitment in human capital development through public 

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

can guarantee the success of technological progress in Malaysia.  

To this extent the investment in education even though comparable to others is still 

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 this at the primary and 

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 terms of the 

graduates number from the institutions of higher learning in Malaysia from 170 000 in 

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

Level of 

Study 

Number of Students 

2006 2007 2008 2009 

Estimate Target 

2010 2012 2015 

Certificate 112 922 124 225 111 125 122 260 126 089 136 900 161 749 

Diploma 240 189 271 918 296 296 350 873 375 699 431 360 532 502 

First Degree 348 369 388 580 427 083 478 221 515 118 591 612 734 020 

Masters 36 824 34 755 44 634 58 252 66 822 87 923 132 863 

PhD 9 612 11 424 13 574 16 947 20 235 28 871 49 274 

Total 747 916 830 602 892 712 1 026 553 1 103 963 1 276 667 1 610 408 

Table 4.3: Number of Students Enrolment in Higher education institutions by level of 

study from 2006-2009 (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 as computer software, communication and biotechnology located within and near 

leading universities in Malaysia. Examples of this focus can be seen in the likes of the 

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 creating a labour pool in ICT for the MSC project. 
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The increasing role and responsibilities of universities from the government has 

resulted in an increase number of universities in Malaysia from public to private 

university college since 1995 (Table 4.4). In total, Malaysia has 20 public universities, 

28 private universities and 22 private university colleges, which are all young and under 

50 years of establishment as of December 2011 (MoHE, 2011). This is probably one of 

the main challenges for local universities to compete with other universities in 

developed countries such as in the US and UK in terms of expertise in research and 

knowledge specialisation.  

Years Public Universities Private Universities Private University 

College 

1960 ï 1964 1 - - 

1965 ï 1970 1 - - 

1971 ï 1974 2 - - 

1975 ï 1979 1 - - 

1980 ï 1984 2 - - 

1985 ï 1989 - - - 

1990 ï 1994 2 - - 

1995 ï 1999 4 5 - 

2000 ï 2004 4 6 5 

2005 ï 2009 3 9 11 

2010 ï 2011 - 8 6 

Total 20 28 22 

Table 4.4: Distribution of universities in Malaysia between1960 ï 2011 (Source: 

Malaysia Ministry of Higher Education, December 2011) 

 

In handling this issue, the Ministry of Higher Education (MoHE) has 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 country while 

maintaining the quality of teaching. By being recognised as RU, autonomy is given to 

universityôs Board of Directors from MoHE in various areas such as institutional 

operations and administration, academic administration, institutional governance, 

studentsô intake and enrolment, financial and human resource management (MoHE, 

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 the National Higher 

Education Strategic Plan (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 private 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 technology 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), majority of graduates from business and 

administration are struggling to find job after completed their studies (see Table 4.5). 

The contribution of private universities in providing speciality and niche areas of 

technology field of studies could reduce the unemployment among graduates and attract 

interest to industry for employability. For example the MMU was the first private 

university in Malaysia and located in Cyberjaya to ñserves as a catalyst for the 

development of the high tech ICT industry of the nation, parallel to the Silicon Valley-

Stanford model in the United Statesò (MMU, accessed online on September 2013). As 

of 2013, MMU has 13 research centres focusing in areas such as virtual reality, 

engineering, creative multimedia, nanotechnology, advanced robotics and business 

management.   
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Field of study Year (ó000 graduates) 

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 

technology 
12.8 11.9 11.9 9.4 5.9 9.2 61.1 

Engineering 10.6 10.0 11.1 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 

Teacher training & education 

science 
2.1 1.2 1.8 2.4 2.7 1.7 11.9 

Art 1.6 1.3 1.5 1.5 1.5 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 13.5 67.0 

Table 4.5: Distribution of unemployed graduates by selected field of study, Malaysia, 

2004 ï 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) have played an 

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

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

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

the countryôs working population. They pointed to the fact that the large firms have 

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

motivated 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 and medium sized enterprise through the number of employees in the 

organisation and their annual 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 

developing and developed economies. Lai and Yap (2004) expanded on Hobdayôs view 

and raised the point 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. It is therefore not a surprise to find that strategies put 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 observed both Malaysia 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 chapter. One 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 (HTSFs) in 

Malaysia. The inability to act could lead to Malaysia being seriously disadvantaged in 

international competition as noted by Freeman and Perez (1998).  

The role of government in Malaysia and the SME business strategy (Hashim and 

Hassan, 2008) encourage the development of the SME sector as can be seen from the 

National Economic Policy and the Malaysian Development Plans (the five-year plans 

presented in the Planning Horizon section earlier). In realising the vision 2020 and to 

transform Malaysia into a high technology nation, the government has identified that 

ICT and biotechnology also have potential development in Malaysia. Lall and Teubal 

(1998) work also suggest that Malaysia have used trade and domestic policies to 

influence resource allocation, infrastructure 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 

Table 4.6: Malaysiaôs direct investment in abroad and local from 2001-2012 (Source: 

Department of Statistics, Malaysia, 2012) 

 

Following to the 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 2001. This was when the MSC project was in the 

first 5 years development and massive local infrastructure investment was put in place. 

The investment was almost double of the total investment figure in 2004 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 filing, the ICT industry contributes the highest 

amount of applications received for Malaysia and biotechnology industry was among 

the lowest (Table 4.8) filed according to WIPO (2013). 
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Year Patent Trademark  Industrial 

design 

Total 

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 

Table 4.7: 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 

Table 4.8: Patent applications by top fields of technology between year 1997-2011 (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 Nicholson, 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 industry 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 Malaysia contributed 2.66% of Malaysiaôs GDP. 

Further information of ICT in MSC will discuss in Section 4.6. 

4.5.2 Biotechnology in Malaysia 

Biotechnology is a commercial sector providing high world-wide growth and is 

perceived by many as a source of considerable wealth generation despite it being a 

relatively young industry (see for example 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 high tech industry and as such it requires rethinking of 

strategy, policy and new anatomy. Ahn and York (2011) questioned whether 

ñtraditional cluster models of industry development are a good fitò for Malaysiaôs 

technology transformation. This view is particularly important as unlike other 

industries, 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 development (Azoulay, Michigan and Sampat, 2007).  

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 Malaysia (2006ï2010), as well as the National Biotechnology Policy 

and Third Industrial Master Plan (2006ï2020), to spur sector growth. To achieve this, 

the Malaysian government has replicated the same model used for the development of 

ICT policy in Malaysia and 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 receive special 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 capitalize on its own capabilities (Martino, 2006). Ahn and York 

(2011) praised the forward thinking governmental approach which is quite consistent 

with Barneyôs (2001) resource-based view and Porterôs (1990) diamond model.  

 

4.6 MSC AS THE CASE STUDY 

The Malaysian government has recognised the cluster-based 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 services) 

which aims to boost the growth of local industry cluster especially the tourism 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 (for year 2006 

ï 2010) which includes objectives 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 2011 ï 2015), Malaysian government has identified the 
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potential economic cluster in selected areas, also known as National Key Economic 

Areas (NKEAs) of each of these five corridors have the economic and geographic 

advantages: (1) Iskandar Malaysia is to focus on education, healthcare, finance, creative 

industry, logistic and tourism industry -launched 2006; (2) Northern Corridor Economic 

Region (NCER) to focus on agriculture, manufacturing and services, tourism and 

logistics industry ï launched 2007; (3) East Coast Economic Region (ECER) to focus 

on tourism, oil, gas and petrochemical manufacturing, agriculture and education 

industry ï launched 2008; (4) Sarawak Corridor Renewable Energy (SCORE) to focus 

on heavy industry i.e. aluminium, glass, steel and timber industries, agriculture and 

aquaculture related industry, marine engineering, and tourism industry - launched 2008; 

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

and related products), oil and gas, agriculture and logistic industry - launched 2008.  

Other than the 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 Domestic Product (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 Valley. Parts of Greater KL, an engineered cluster of 

Multimedia Super Corridor (MSC) 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 investment. MSC was among the first regional 

economies project to concentrate on the ICT 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 nation 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 high-technology zone and knowledge-

economy. In line with this project, 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 15 km
2
 zone, stretching from 

the PETRONAS Twin Towers in Kuala Lumpur which 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 (ICT); 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 of 25 years (1996 ï 2020) 

as shown in Table 4.9.  

The concept of MSC also being established to promote healthy linkages among actors 

in Porterôs Cluster concept and the Triple Helixôs innovation concept that could drive 

the innovation contribute to competitive advantage of nations and create sustainable 

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

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

MSC cluster. The Malaysian government has introduced a series of incentives to attract 

investors (including in the 10 Bill 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 I 

(1996 ï 2004) 

Create Multimedia Super 

Corridor  

Phase II 

(2004 ï 2010) 

Link MSC to other cyber cities 

in and outside of Malaysia 

Phase III 

(2010 ï 2020) 

Transform Malaysia into 

Knowledge-society 

Target 
Milestone 

¶ 1 corridor. 

¶ 50 world-class local companies. 

¶ Launch 7 flagship applications. 

¶ World leading framework of 

Cyberlaws. 

¶ Cyberjaya as world-leading 

intelligent city. 

¶ Web of corridors. 

¶ 250 world-class companies. 

¶ Enhance current flagship 
applications and introduce new 

one. 

¶ Harmonisation of global 

framework of Cyberlaws.  

¶ Enhance local ICT industry. 

¶ Link 5 intelligent cities to other 
global intelligent cities. 

 

¶ 500 world-class companies. 

¶ Global test-bed for multimedia 

application.  

¶ International Cybercourt of 

Justice in MSC. 

¶ 12 intelligent cities linked to 

one another.  

Achievements 
to-date 

¶ Build a corridor ranging from 
KLCC to KLIA.  

¶ 742 companies (10 strong 
performers and 50 foreign and 

local MNCôs were awarded 

MSC Status). 

¶ 7 flagship applications were 

launch before end of Phase I. 

¶ Comprehensive set of 

Cyberlaws were enacted but 

Personal Data Protection Act 
are still pending 

¶ More focused on development 
of physical infrastructure in 

Cyberjaya while social 

infrastructure was not at the 
same pace 

 

¶ 7 Cybercities and 8 
Cybercentres have been created 

while southern and eastern 

corridors are still undergoing 
development 

¶ As of October 2008, 2173 
companies in total have been 

awarded MSC Malaysia status 

while 9% from this number 
were inactive. 

¶ 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 flagship 
launched. 

¶ ICT related laws especially IP-
protection right have yet be 

adequately enforced 

¶ In the hope by end of Phase III 
Malaysia will be transformed 

into Knowledge society  

Table 4.9: The development plans and achievements of MSC in between 1996 to 2020 

 (Source: Official website of MSC Malaysia (www.mscmalaysia.my) and the National IT 

Council (www.nitc.org.my) 

 

4.6.2 MSC Impact Survey 

In 2002, MDeC created 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, majority of the companies are from the area of application 

software (46%), followed by mobility, embedded software & hardware - MeSH (19%), 

internet-based business (11%), creative multimedia companies (10%), shared services 

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

Among these five clusters, shared services and outsourcing cluster has contributed the 

http://www.mscmalaysia.my/
http://www.nitc.org.my/
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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, IHLs and Incubators only contributed 

MR0.916 billion of MSC revenue. As overall, the MSC Malaysia Status companies 

have contributed 1.2% of GDP to Malaysian economy. The survey also indicated that 

the rapid growth at Compounded Annual Growth Rate of 22.46% from 2003 to 2007 

(excluding the IHLs and Incubators have had this cluster data only start collected from 

year 2006). However, IHLs & Incubators had a substantial growth in research and 

development expenditure which accounted 68% increment from 2006 to 2007; and the 

shared services and outsourcing cluster also had achieved the higher growth of 

expenditure with total of MR608 million in year 2007. Furthermore, IHLs & Incubators 

have a higher competitiveness potential at local level (43%) but has a lower rate at 

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% 

respectively. The results from the impact survey 2008 have concluded that IHLs and 

Incubators cluster have 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 clustered-

based industry. Apart from government role, it was identified that there are four major 

important elements that support the success of Silicon Valley. They are culture, 

university-industry relationship, technology and infrastructure and venture capital. The 

success has 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 countryôs technological capabilities in order to achieve a 

sustainable and competitive economy as well as the goal of becoming a developed 

nation by year 2020.  

Tidd and Brocklehurst (1999) research on MSC identified two major weaknesses in 

Malaysiaôs innovations policy which are lack of strategic intent to exploit alliances; and 

lack of indigenous expertise (knowledge and skills). However, the governmentôs role in 

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

learning of the nation.  

Ramasamy, Chakrabarty and Cheah (2003) reported progress on the MSC Malaysia but 

it is lacking in intangible factors such as entrepreneurial spirit that could threaten the 

success of the project. The researchers also criticise the culture of risk-taking among 

Malaysian (culturally Malaysians are in general risk averse) which they felt that the 

government needed to tackle, even though there are sign this is changing.  They also 

reported on entrepreneurs in Malaysia have low satisfaction level and display negative 

attitude towards failure compared to Silicon Valley where entrepreneurs are reported to 

take a high level of risk. The skills gap among Malaysian was also found to be limited 

in this research and need to be resolved in order to attract more investors.  

Malairaja and Zawdie (2004) discovered that 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 joint-venture technology transfers. This research 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 link between technology transfer practices and 

decision to innovate. The research also suggests that government need to enhance local 

technological development in its policy for innovation, and strengthen the links between 

institutions, research institute and private firms (triple helix culture).  Adequate venture 

capitalôs investment and infrastructure support are also needed to help stimulate the 

development of technological readiness at enterprise level. 

Kaliannan, Awang and Ramli (2007) found that the MSC has improved the operational 

and management process in the government services through the E-government 

initiative. Also, the initiative shows some improvement on the transparent process of 

procurement, reducing bureaucracy when dealing with the government agencies as well 

as improving relationship between the buyer (government) and suppliers (local firms). 

However challenges occurred on issues such as cost to be governmentôs supplier, 

limited skills in basic computing and information system amongst supplier and 

suppliers reluctant to change in business management from traditional to on-line 

business. 

Jarman and Chopra (2007) claimed that the MSC has contributed towards relocations of 

larger multinational organisations as a suitable location for business services and call 

centres rather than the targeted ñmultimedia hubò type of operations. They both argued 

that the reasons behind this situation are because Malaysia is less capable as developing 

country to attract high-end operations in R&D, the lack of human capital 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 economy in Malaysia is 

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

considered as ñan integral part of knowledge economy, albeit at the lower endò. They 
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also argued that the absorptive capacity in high level knowledge economy requires a 

high quality university graduate which was lacking at the moment. 

 

 

4.7 CONCLUSION 

 

This chapter has discussed the condition of Malaysiaôs economic development with the 

role of government in formulating and adopting various national policies such as NEP, 

NDP, NVP, NEM and most importantly the Vision 2020. Following 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 time. The condition of 

Malaysiaôs NIS was also presented with focus on the universities and technology firms 

supported with statistical report from various useful sources.  

The growth concern of universities as important institutions can be claimed to be 

because of the country facing a shortage of science and technology human resources in 

the 1990s. Government policies of investing in education and R&D were put in place to 

reduce the gaps. By 2011, the total of universities in Malaysia was 68 (i.e. private, 

public and private university college) a massive increment from 7 universities in 1990. 

Despite the positive growth of higher academic institutions, the universities are 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. The role of government intervention in the industries has 
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seen been the major contribution in its growth resulting from innovative policies and 

investment. As a result the total number of IP fi ling (i.e. patent, trademark and 

industrial design) in year 2011 increased by 49.7% since 1997. However, there were 

concerns as to the capabilities of the local technology firms to survive and grow at the 

current pace of technological advancement, which the country is still far behind and 

needs to catch-up. The context of this research on MSC (i.e. engineered technology 

cluster) as the case studies was also presented with some criticism of the MSC 

development from other scholars who have investigated the phenomenon of MSC. Then 

the overall development of Malaysia based on type of investment (FDI and local 

investment), labour force, education level and IP filing was presented in Figure 4.1 

along with the year of important policies and projects that were announced in the 

country.  

It can be summarised from previous research that there are: (1) gaps in knowledge and 

skill among locals; (2) a low level of institutional link even though progress has been 

made; (3) ineffective innovation policies; and (4) the influence of local culture are 

among the factors slowing down the progress of the MSC project. This indicates the 

weakness in the innovation system of the country. At the same time, there is limited 

information available on the 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 for the firm formation within MSC. 

Thus, the research is interested to 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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Figure 4.1: Malaysia development based on investment, labour force, education and IP filing from 1995 to 2012 (Source: author)
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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 used in this study 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 

questions and objectives (Stage 1). Following to this, Stage 2 is the exploration of the 

related literature and concepts from the innovation and cluster studies (Chapter 2) to the 

specific research context i.e. Malaysia (Chapter 4) that contributed to the formulation of 

the conceptual model of this research (Chapter 3). Stage 3 involved the process of 

refining the research questions and objectives based on Stage 2 and Stage 3 so that the 

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 approach has 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 provides initial 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 concluded (Stage 10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.1: Routes of research stages of the study (Source: author)  

Stage 9- Analysis of findings and discussion: 

Stage 10- Conclusion 

Stage 3- Refined Research Questions & Research Objectives 

Stage 2- Incorporates Literatures & Conceptual Model 

Stage 5- Survey: Initial exploratory of impact related issues in 

cluster and U-I-G relationship 

Stage 7- Interview with systemôs actors: Instruments based on 

surveyôs output, literature, conceptual model & research questions 

Stage 6- Surveyôs output: Plan for interview questions 

Stage 8- Interviewôs output: Filling in the gaps & answers research 

questions 

Stage 4- Research philosophy & strategies of inquiries 

Stage 1- Research Questions & Research Objectives 
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5.2 RESEARCH QUESTION AND OBJECTIVES 

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

investigation seeks to answer the following research question: 

ñWhat are the factors and institutional collaboration determinants for successful 

cluster development and how do they fit the engineered MSC Cluster?ò 

The objectives of this research are to: 

1. Research Objective 1 (RO1) 

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

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 university, industry 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 relation to the researcherôs views of the 

development of knowledge and the nature of the knowledge itself. This 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 that this research 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 concerned with 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 nature of the 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 (Somekh et al., 2005; 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 relationship and explanation; (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 Thornhill, 2009; Easterby-Smith 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 

determinants 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 research is 

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 determinants in 

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 INQUIR Y 

Following the understanding of the philosophical framework of this research, a strategy 

of inquiry was conducted to answer the research question and meet the research 

objectives. The following sub-sections 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 research design and select 

appropriate methods that can be used for the investigation.  

Á 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 view. The approach 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 of data collection 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 more in-depth and proximity to problems to understand the ñhowò and ñwhyò of 

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 means that a case study 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 country in detail. 

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 Multimedia Super Corridor 

(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 about 

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 in the context 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 question (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 

countries such 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 study 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 potential 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 different 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 first 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 

as well 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 indication on 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 question and 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 Question and 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 (Figure 3.11) of 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 the research question and 

objectives of this research (Figure 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 literature and conceptual model (Chapter 3). 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 government in cluster.  
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Figure 5.2: Research design framework of the study (Source: 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; Easterby-Smith 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: Designing Conceptual Model 

A conceptual model of this research context (Figure 3.11) was designed based on the 

literature review (i.e. innovation, cluster ï regional studies, Malaysia, MSC) related 

models or theories of cluster formation (i.e. NIS, Porterôs Diamond model, Triple Helix 

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 literature search (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 the research contributions in the cluster 

developmentôs literature and can be used as a strategic framework for policy makers in 

planning for their regional development polices. A detail design of the conceptual 

model was discussed in Chapter 3.  
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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 leads to answering the addressed research question and objectives. At 

the beginning, the research philosophy will underpin the research design on how the 

researcherôs views can influence the conduct of the investigation (Bryman and Bell, 

2007) and it can be understand 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 i.e. exploratory, 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 believed that 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 research 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 research question 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 MSC as 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 considered 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 

investigation were 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 research 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). Each 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 interview data) 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 form of 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 was 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 selection which 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 generate or use numerical data), qualitative method (normally generate or use 

non-numerical data) or mixed methods (combining quantitative and qualitative 

method). As this research employed pragmatic research strategies approach, both 

quantitative and qualitative data 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 research sample 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 research strategy. 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 method. Details of the survey instrument including the 

structure of the self-administered questionnaire were discussed in Section 5.8.2. For 

interview instrument details were discussed in Section 5.8.3 including the structure of 

semi-structure 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 (Easterby-Smith et al, 2008). For this research, the analysis for the survey 

data was used with the statistical technique of the Predictive Analytics Software 

(PASW) that can provides descriptive statistics and the Mann-Whitney U test for 
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significant differences between two groups of sample. Details of the strategy of inquiry 

on analysing the 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 derive 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 reliable and credible data or information to answer the research 

question 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 qualitative 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 rate and the 

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 questionnaire design 

(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 research, self-administered questionnaire was 

chosen for the survey research of the case study and structured in close-ended format. 

Details of the conduct for survey investigation were discussed in Section 5.8.2. The 

semi-structured questionnaire was used for the interview instrument (qualitative 

method) and it was conducted face-to 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 guideline for this stage 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 and reporting of 

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 to the 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 to be used for this research investigation. That are includes 

quantitative 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 Lampard, 2002) 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: 

ñan approach emphasising empirical observation and measurement of variables 

usually involves statistical analysisò (Bryman and Bell, 2007, p. 28).  

Another definition of the quantitative method is that: 

ñit also involves testing a theory by laying assumptions or hypothesis and the 

drawing conclusions as to whether the theory is accurate or notò (Longman, 

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 

quantitative methods employs the adoption 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 

quantitative method involves the measurement 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 

quantitative approaches yields numerical form of information, it could possibly 

manipulate the information in precise, structured and reproducible ways. Easterby-

Smith et al (2008) criticised that the quantitative method was concentrated on the 

reliance of its instrument and procedure that it lack of the connection between the 

research and the real everyday activities and individual behaviour for example. Thus it 

limits the in-depth understanding of the behaviour or meaning of the subject being 

investigated in particular the social science field. 
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5.6.2 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 as:  

ñqualitative research seems to promise that we will avoid or downplay 

statistical techniques and the mechanics of the kinds of quantitative methods 

usedò (Silverman, 2000, p. 1). 

ñqualitative research can be constructed as a strategy that usually emphasizes 

words rather than quantification in the collection and analysis of dataò 

(Bryman and Bell, 2007, p. 28). 

 

Both of these definitions reflect the qualitative strategy as associated with the 

interpretivist philosophical view or often naturalistic inquiry of 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 conduct the qualitative approach 

includes narratives, ethnography, grounded theory and case study to gain understanding 

and in-depth meaning of the subject research. This often requires unstructured or open-

ended primary data collection techniques and builds themes for the 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 visual text (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 problem (Bryman and Bell, 2007; Creswell, 

2009). 
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5.6.3 Mixed Methods  

A mixed method is an approach that uses and combines the application of both 

quantitative and qualitative methods that can contribute towards the influential insight 

and meaning of the subject research. 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 investigated phenomena (Easterby-Smith 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 to maintain 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 consider the researcher 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 procedures and (3) transformative procedures. 

Table 5.1 outline the alternative strategies of inquiry. 

 

Quantitative Qualitative Mixed methods 

Á Experimental design 

Á Non-experimental design, 

such as surveys 

 

Á Narrative research 

Á Phenomenology 

Á Ethnographies 

Á Grounded theory studies 

Á Case study 

Á Sequential 

Á Concurrent 

Á Transformative 

 

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 researcher in deciding 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; and (3) the strategy of 

inquiry. The mixed method approach was chosen as it can be said to be the most 

appropriate option to carry-out 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 has led to the 

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 interpretivism also leads 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 

qualitative method is seeks further understanding, explanation and interpretation of the 

causal impact of the clusterôs determinants, collaboration and role of actors in cluster 

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 one method 

gives statistical breadth findings and the other one gives in-depth 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 approach is flexible 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 of the 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 literature discussed 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 cluster studies 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 in order 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, and the statistical finding build up strength and give precise 

explanations in numbers. Meanwhile the interview in qualitative method is designed 

semi-structurally so that interview respondents are able to freely express their years of 

experiences or thoughts (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 vice-versa. Furthermore, with mixed methods research 

provide the explanation of ñwhy we do themò as explained by Tashakkori and Teddlie 
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(2003) that lead to assist the researcher to answer the research questions addressed for 

the research project. 

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: 

ñthe combination of methodologies in the study of the same phenomenonò. 

(Denzin 1978, p: 291) 

 

This allows the results produced to be trustworthy and the triangulation could lower the 

boundaries between quantitative 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 research 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 vice-versa. 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 research will 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 addressed 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 collect and analyse 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 objectives. The 

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, since it is 

impossible to collect evidence from the whole population (Easterby-Smith 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 research. 

Creswell (2009) defined population as: 

ñthe whole set of entities that the decision relates toò while the sample is 

defined as ña subset of those entities from which evidence is gatheredò 

 

To get a representative sample of the target population, each method 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 investigation (Creswell, 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 non-probability sampling design (Neuman, 2006; Easterby-Smith 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 research 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 intermediaries 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 used in this 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 collaboratorôs partner in the cluster from the perspective of 

technology firms. So, for the 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 Biotechnology 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 Development 

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 SurveyMonkeyôs website (a web-based survey solution provider). 

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 sample and 

avoid the perception of junk mail, the researcher co-operated with MDeC and Bio Corp. 

to send emails on behalf of the researcher. From the 307 of firms contacted and sent the 

on-line questionnaire, completed questionnaires were received from 88, a response rate 

of 41.9%. The remaining were 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 eight respondents 

(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 for one-third (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 

respondentsô background are presented in Section 6.3.  

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 particularly 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 further explanation 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 with 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 this research. Details of the respondentsô background are 

presented in Section 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 behavioural actions 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 the research process 

(May, 2001). A questionnaire is among popular instruments used in business and 

management survey. For this research, a self-administered questionnaire was used and 

administered electronically using the web-based survey solution provider as explained 

in Section 5.5.1.  The reasons for using internet-mediated 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 minimises 

errors in the collected data (Evan and Mathur, 2005; Bryman and Bell, 2007; Fowler, 

2009).  

The questionnaire was structured in a close-ended format, in which the respondent is 

directed to answer the question from a select list provided (Pole and Lampard, 2002). 

This will allow the researcher to ask questions that lead to the answers for the research 
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questions. A good survey questionôs principles i.e. relevance, reliable and valid 

(Zikmund, 2000) were employed to avoid confusion for the respondents to answer the 

questions while focusing questions that were relevant to the research. The questionnaire 

was designed into four separate sections (Appendix 3). The first section is related to the 

demographic profile of respondents, and consists of ten questions including job 

position, business industry category, location, status ownership and organisationôs years 

of existence. The second section is related to factors contributing to support firm 

formation which include determinants of cluster (13 questions), condition of 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 

questions. The third section is related to the relationship and social interaction between 

university, industry and government through collaboration. There are three sub-sections 

for this third section which are (1) motives or objective of collaboration (17 questions), 

(2) barriers or problems of collaboration (17 questions) and (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 in Figure 3.11. 

The questions in these two sections are important to answer the research questions 

particularly the first and second research question (Section 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 formation. This 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 five-point Likert scale to measure and assesses each item or 

statement asked ranging from ñnot importantò, ñless importantò, ñmedium importantò, 

ñimportantò and ñvery importantò. Bryman and Bell (2007) claimed that Likert scale 
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format is considered as one of the most popular format used to measure attitudes in 

questionnaire 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 

example ñnot importantò = scale 1, ñless importantò = 2, ñmedium importantò = 3, 

ñimportantò = 4 and ñvery importantò = 5.  Furthermore, the questionnaire was 

designed in English language even though itôs not the mother tongue for Malaysian. 

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 minimises 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 the interview instrument, for 

qualitative method.  This in-depth 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. Hence it will generate in 

generalising the meaning of the findings of the research population. A face-to-face 

interview was used with the participants and this helps the researcher to engage directly, 

with more open and honest communication (Quinlan, 2011) and gives freedom to 

control the situation (Manson, 2002). Furthermore, this instrument enables the 

researcher to increase the number of participants and minimise the incomplete 

questionnaires which can influence the quality, reliability and valid information or data 

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 (Easterby-Smith et 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 rapport with the 

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 semi-structured questionnaire was prepared based on the research questions, 

literatures, conceptual model, reports 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 with the 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 designing the semi-structured interview questions as it was employed for 

the survey questionnaire in the quantitative method for the same reasons.  The interview 

questionnaire (Appendix 5) was designed with three sections that have very similar 

section with the survey 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 experience 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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differences with 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 government. 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 corporations 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 to 120 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 information 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 not to 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 as for the survey instrument (Section 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 respondents feel confident and promote flexibility. The majority of the 
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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 assist the 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 that are 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 rigorous 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. 

Á 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 credibility of the 

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 event. Saunders et al. 

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

 ñto refine the questionnaire so that the respondents will have no problems in 

answering the questions and there will be no problem in recording the dataò.   
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Quinlan (2011) added that the 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 place. 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 

questionnaire. 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, structured on-line survey questionnaire, there are 

ten pilot respondents involves which 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 investigation. An email was sent to each of the piloted respondents 

describing the aims and purpose of the pilot survey together with an on-line link of the 

designed survey. The response time for the questionnaire was approximately between 

15 to 20 minutes. There was 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 button are not functioning and problems opening the on-line 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 for the semi-structured 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 and thorough 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 in-depth explanation 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 of the 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 questionnaire and 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 approximately 30 minutes to complete.  

Á 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 as ñto the extent to which your data collection techniques or analysis 

procedures will yield consistent findingsò. This means reliability is related to the 

concept of consistency in measuring the concept or idea when it is repeated in a similar 

condition. Bryman 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 

consistent and (3) inter-observe consistency that refer to the consistent measure of 

subjective judgement such as observation and translation of data in open-ended 

questionnaire 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 test-retest, alternate-form and internal 

consistency (Litwin, 1995, pp. 8; de Vaus, 2002, pp. 17). The test-retest reliability 

approach is administering the same measure with the same respondents at two separate 

occasions under similar or nearly the same conditions. The alternate-form reliability 

approach involves 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. The 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 known as Cronbachôs coefficient alpha. The value of alpha will vary 

between 1 (perfect internal reliability) and 0 (no internal reliability). The value of 0.8 

alpha typically denotes an acceptable level of internal reliability (Easterby-Smith 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 

the rule of thumb of 0.7 Cronbachôs coefficient alpha is the acceptable degree of 

reliability. The calculation of Cronbachôs coefficient alpha can be achieved by using the 

computed statistical application software and solutions which produce the output 

automatically. For this research, the internal consistency of Cronbachôs alpha test was 

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 Cronbachôs alpha value was 0.931 (Table 6.3, Section 6.4) 

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 in a 

different approach compared to the quantitative research. Quinlan (2011) describe 

reliability ñrelates to the dependability of the research, to the degree to which the 

research can be repeated while obtaining consistent resultsò. However, it is difficult to 

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 perspective of 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 research, the researcher 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 interviewees to 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 assessing 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 four 

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 how well the 

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 contribution in content validity of the questionnaire (Section 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 

questions of this research (Section 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 research are logical, true and credible to be believed and have contributed towards 

theoretical and/or practical implications at the end. 

Á 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 óopenô as Creswell (2009) stated that ñsome participants may not want to have 

their identity remain confidentialò but it is important to ñwell inform about the risk of 

non-confidentialityò including the inclusion of their name, background and remarks 
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made upon questionnaire in the final report. The ethical consideration show the 

researcherôs commitment to professionalism by undertaking research practices that 

develop rapport and build a good relationship between the researcher and the 

respondents. 

The researcher has applied for permission from the Malaysian authorities prior to 

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 foreign nationals 

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 Planning Unit 

(EPU) and a letter of consent was received following this from the EPU of the Prime 

Ministerôs office to conduct research in Malaysia (Appendix 4). A research pass was 

received and used when conducting data collection in Malaysia and this acted as a pass 

to enter government officialôs building in Putrajaya, particularly. Once the fieldwork 

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 compelled to participate 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) or coerced (Creswell, 

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 herself that the research 

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 do the 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 techniques used 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 quantitative data and Easterby-

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 development in Malaysia. 

The qualitative data is used to answer the research. Many research methods books 

(Saunders et al., 2009; Easterby-Smith et al., 2008; Bryman and Bell, 2007; Ticehurst 

and Veal, 2000; Fink, 1995) suggest that there are several considerations to 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 nominal and ordinal variables are recognised as 

categorical data as Saunders et al. (2009, pp. 417) refer to this as ñto data whose values 

cannot be measured numerically but can be either classified into sets (categories)ò and 

ñcan be further sub-divided into descriptive and rankedò. Nominal data also known 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 asked if their organisation has received any status 

recognition from the Malaysian government and their choice of answer is ñYesò or 

ñNoò in the questionnaire. Ordinal category refers to variables or data that can be rank 

order or has the criteria of inherent order among 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 

ñvery satisfiedò, ñsatisfiedò, ñmedium satisfiedò, ñless satisfiedò and ñnot satisfiedò. 

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 respondents were asked on the size of firms according to 

number of employees working in the organisation and the answers choice are 1-10, 11-

50, 51-250 and more than 250 employees. However, Bryman and Bell (2007) explained 

that numerical variables is the highest level of measurement 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 designed in this survey questionnaire (Appendix 3) have an 

ordinal level 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 

analysis 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 descriptive statistics were 

used to provide the description of the respondentôs background and characteristics. This 

analysis was also used to address the research questions by looking at mean 

distributions on factors contributing to cluster development including the condition 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.  

Cronbachôs coefficient alpha was used to measure the reliability of the variables in the 

survey questionnaire (Easterby-Smith 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 factors 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 on the three sections in survey questionnaire (Appendix 

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 differences between two groups. The Mann-Whitney U test was used for the 

non-parametric statistical analysis and alternative to the Independent t-test (parametric 

statistic test). For example, in this study, the Mann-Whitney U test was performed to 
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identify whether there 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 present the 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 uses an in-depth 

interview as another 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 in-depth 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 systematic 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 useful, creative 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 

researcher translate and transcribe the audio-recorded 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 
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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 themes in analysing the 

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 computer assisted analysis 

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 analysis were discussed in 

Section 7.2.  

An influence diagram was used to conceptually and logically visualise the series of 

causal-effect relationship in diagrammatic method of the variables or key themes or 

data or event that connect or interact with each other. The 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 the analysis and formulation (Schater, 

1986) in enhancing the business decision making. For this research, the influence 

diagram was used to conceptually visualise the causal-effect of the key information or 

themes or variables emerging from the interview data to develop, 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 answer the 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 interview data), 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 and objectives. 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 5.2. Outline for strategy of inquiry 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 firm development in 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 firm development in the case study i.e. 

MSC cluster of Malaysia. 

Output 1.2 : Survey output (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 (Section 3.3); secondary data (Section 4.2, 

Section 4.3, Section 4.4, Section 4.5 and Section 4.6) 

 

2. Research Objective 2 (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); interview output (Section 7.5.1 

and Section 7.6); conceptual model (Section 3.3) 

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); conceptual model (Section 3.3) 

 

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, industry and 

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 (Section 3.3) 

 

4. Research Objective 4 (RO4) 

Identify the primary determinant condition factors that make the MSC cluster 

different from organically formed clusters. 

Strategy 4.1 : Identify 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 Section 6.6); interview 

output (Section 7.3, Section 7.4, Section 7.5 and Section 7.6); 

conceptual model (Section 3.3); secondary data (Section 4.2, 

Section 4.3, Section 4.4, Section 4.5 and Section 4.6) 
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Figure 5.3: Research strategy to answer research question and objectives 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 

questions. Each stage of the research study were presented and illustrated in Figure 5.1 

to indicate the stages of undertaken research. A detailed discussion of research design 

framework was presented and involved six different stages from designing research 

questions and objectives, conceptual model, research strategies to detailed analysis 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 and mixed methods approach. The 

chosen method, mixed methods was made based on the researcherôs philosophical 

understanding i.e. pragmatic approach of the research along with the research focus, 

research questions, conceptual context and extensive literature reviews on cluster 

development and collaborative relationship. The appropriateness and suitability of the 

method for data collection and analysis were also discussed. The method of data 

collection includes the sample selection (sample size ï technology firms in ICT and 

Biotechnology industries, universities, government agencies including intermediaries 

located within and near MSC with experience in collaborative arrangements with each 

other), instruments (on-line survey and face-to-face interview) and quality issues (pilot 

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

the outcomes for both quantitative and qualitative method.  

The analyses of quantitative data collection were measured by using statistical analysis 

includes Univariate descriptive (measure and describe pattern of data), Cronbachôs 

coefficient alpha (measure reliability of variables from survey), and Non-parametric of 
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Mann-Whitney U test (measure any significant differences between two groups i.e. ICT 

and Biotech industries). For qualitative data analysis, content analysis was chosen and 

used since it involved large amount of text data of 21 interview respondents. The 

process involves coding and thematic analyses that were based on the key determinants 

of cluster development recognised in innovation and cluster literature (Chapter 2 and 3) 

and the conceptual model (Figure 3.11). A computer assisted analysis (QSR NVivo 10) 

was used to further validate the techniques and provide a systematic coding approach. 

The influence diagram approach was used to conceptually and logically visualise the 

series of casual-effect relationship (positive and negative feedback loops) of key themes 

(variables) emerging from the text data. This was to assist the analysis process and 

further to understand the output and reach a conclusion for the research subject. 

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 

research. Using this research strategy to answer the research question also provided 

support to validate the appropriateness of research method designed and mapping the 

link between the research objectives, methods 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 quantitative 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 data is analysed using univariate descriptive analysis and Mann-Whitney 

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 the analyses to this research. 

 

6.2 DISTRIBUTION OF SAMP LE 

The sample for the survey has been indicated in Section 5.8.1. It consists of firms from 

ICT and Biotech industries. The survey was a self-administered questionnaire and 

distributed on-line through a web-link at https://www.surveymonkey.com/s/BVKZCF7 

so the respondents be able to participate and complete in a flexible time. 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 of which 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 

https://www.surveymonkey.com/s/BVKZCF7
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therefore the total response rate for survey is 41.9%. 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 Response Rate = 
Total number of response 

Total number in sample ï (ineligible + unreachable) 

 

Response rate calculation: 

Total Response Rate = 
88 

= 41.9% 
307 ï 97 

 

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 

Biotech industry. 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 

Software Development 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 status. The 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 was not 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 not used 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 

second largest 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). Thus, 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 MSC status companiesô constitute 27.3% 

and 23.9% respectively of those companies surveyed. This information will give an 

indication on the support 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 respondents 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 (1-10 employees) with a further 29.5% from firms  with more than 250 

employees, 27.3%  were from firms that have employees between 11-50 people, while 

the remaining 6.8% of respondents were from firms with 50 ï 250 employees. This 

result suggested that there was a fair distribution of size of firms represented in the 

sample and the majority of firms are small and 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 

 

Category 

 

Frequency 

 

Percentage 

(%)  

Employment status Officer 

Researcher 

Manager 

Senior management 

Owner 

21 

6 

22 

21 

18 

23.9 

6.8 

25.0 

23.9 

20.5 

Industry ICT 

Biotechnology 

 

58 

30 

 

65.9 

34.1 

Ownership status Local private  

Local public 

Local private & public 

Foreign private 

Foreign public 

Local & foreign private 

Local & foreign public 

55 

8 

6 

7 

1 

10 

1 

62.5 

9.1 

6.8 

8.0 

1.1 

11.4 

1.1 

    

Recognition status Multimedia Super Corridor (MSC)  

Bionexus Partner  

None 

Other 

21 

24 

38 

5 

23.9 

27.3 

43.2 

5.7 

 

Size of firms  

(employees) 

1 ï 10 

11 ï 50 

51 ï 250 

More than 250 

32 

24 

6 

26 

36.4 

27.3 

6.8 

29.5 

    

Size of firms  

(years of existence) 

Below 5  

5 ï 9 

10 ï 14 

15 ï 19 

20 ï 24 

Above 25  

12 

35 

15 

5 

5 

16 

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 

questionnaire. As previously indicated in Section 5.6.4, a computer assisted calculation 

was used to produce an internal consistency value.  For this survey data, the overall 

score for Cronbachôs Alpha internal consistency were 0.931 and therefore acceptable 

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 variable. 

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 that describes 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 data provides important indication of survey respondentôs perception and 

views on the condition of the clusterôs factors or determinants, such as the firmôs 

development of business idea and supporting factors for the firmôs business 



144 

 

performance; local factor conditions such as infrastructure and social relationship 

aspects from the perspective of enabling collaboration including the motive and barrier 

of collaborating in the cluster. 

 

6.5.1 Factor to Support Firmsô Formation and Development in Cluster 

This section 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 important 

level on factors to support firm development (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 

information gathered and analysed in this section will contribute to answer the research 

questions addressed. 

 

6.5.1.1 Source of business idea formation 

The development of a cluster starts with the development of firmôs business ideas in the 

cluster itself (the geographic 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 sources (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 for the 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 sources 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 secondary of respondents indicates that their 

organisation was develops through the role of collaboration and this has shown that 

collaboration can be used as a strategic mechanism for the development and progress in 

cluster. 

 

Figure 6.1: Source of business idea formation in the MSC Cluster 

 

 

6.5.1.2 Recognition as an incentive to support firm  

 

Government roles in giving support such as tax benefits, research grants and awarding 

incentives can be considered important in the development of firms particularly for new 

start-up. Respondents were asked to identify any status recognition received for their 

organisation. There are two types of recognition outlined in the case which are: (1) 

MSC Status Companies for ICT industry; and (2) Bio-Nexus Status Companies for the 

biotechnology industry. They are given by the government to support the development 

of the firms in areas such as commercialisation, research funding and for connection to 
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markets (Appendix 1 and 2). The survey results found that 56.8% of respondents are 

currently receiving incentives based on the status recognition (Figure 6.2, Table 6.4). 

Respondents were 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 valued it as ñvery high impactò with 44%, followed by 40% of respondents 

who valued it as ñhigh impactò to their organisation. There were only a small number of 

respondents (2%) who regarded recognition as ñnot having any impactò on their firms. 

Overall, the respondents 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 progress as 84% of the respondents regard this as high impact. 

 

 

Figure 6.2: Overall impact of status recognition to firms in the MSC Cluster 
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Impact of status 

recognition 

ICT  Biotech 

Frequency % Frequency % 

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 development (R&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 activities of their firm 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% regards as ñvery high impactò, 37.5% as ñhigh impactò and 

6.8% as ñmedium impactò. There were only 9.1% of respondent who perceived R&D 

giving ñless impactò to their firm. What is interesting from this data is that, almost all of 

the respondents agreed that being actively involved in R&D activities could 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 

Frequency 

Overall  % ICT (%)  Biotech (%) 

 Less Impact 8 9.1 8 (13.8) 0 (0.0) 

Medium Impact 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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6.5.1.4 Determinants of cluster development 

This section is designed 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 were asked to identify the impact of a list of determinants in the 

questionnaire using a five-point Likert scale ranging from ñnot importantò (scale 1) to 

ñvery high importantò (scale 5). Of the 12 key determinants evaluated, it was revealed 

that 5 were most important 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 high mean 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 ñmedium importantò to support firms. This funding support includes investment 

allocation for R&D activities and the availability of local financial support, with mean 

score of 3.85 and 3.80 respectively. Other ñmedium importantò factors identified for 

firmôs support included issues on patent and intellectual property (mean score of 3.73), 

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 issues which 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 with the university as they perceived such a relationship 

will not yield any benefits to them. The respondentsô cumulative percentage score of 

ñimportanceò and ñaboveò was below the average of 37.5%. 

Important factors to support firm 

formation 

Overall 

Cumulative % 

(Importance 

and above) 

Overall Mean 

(SD) 
ICT (SD) Biotech (SD) 

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 with governmentôs agencies 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 entrepreneurs 
and skills 

60.2 3.67 (0.88) 3.62 (0.89) 3.77 (0.86) 

Culture issues including 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 37.5 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 

 

6.5.1.5 Impact of local factors conditions in cluster 

The condition of local factors in the cluster is one of the aspects highlighted in this 

research. The data 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 asked to scale their impact based on their opinion, using a five-point Likert 

scale ranging from ñvery satisfiedò to ñnot satisfiedò. A majority of respondents were 
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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 

ñsatisfiedò by the respondents (Table 6.7).  

Local factors 

Overall 

Cumulative 

% (Satisfied 

and above) 

Overall Mean 

(SD) 
ICT (SD) Biotech (SD) 

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) 

Quality of local skills in your industry 

 

59.1 3.66 (1.02) 3.59 (1.01) 3.80 (1.03) 

Organisationôs current geographic location in your 

industry 

 

55.7 3.60 (0.99) 3.57 (1.01) 3.67 (0.96) 

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 

industry 

 

25.0 2.83 (1.17) 2.91 (1.05) 2.67 (1.34) 

Role of local university to facilitate knowledge 
transfer activities 

 

25.1 2.81 (1.03) 2.76 (1.05) 2.90 (0.99) 

Role of local research institution to facilitate 

knowledge transfer activities 

23.9 2.80 (1.02) 2.71 (0.99) 2.97 (1.07) 

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 respectively. The cumulative percentage of ñsatisfiedò and 

ñaboveò was below average with 39.8% and 25.0% respectively. The data also 

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 respectively. 

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 activities looks 

disappointing.  

Further, the respondents were asked about the type of customers and suppliers for their 

business; indicating the type of market that the firms were involved. As shown in Table 

6.8, the majority (44.3%) of firms targeted local and overseas 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%). Local suppliers 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 descriptive statistics 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 the condition to 

reach the supplier (Table 6.9). 

 

 

 

 

 



152 

 

 

 Overall 

Frequency 

Overall  % ICT (%)  Biotech (%) 

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 supplier 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 

Frequency 

Overall  % ICT (%)  Biotech (%) 

Local support 

condition 

Very Difficult  4 4.5 2 (3.4) 2 (6.7) 

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 (5.2) 3 (10.0) 

Supplier contact 

Total 88 100.0 58 (100.0) 30 (100.0) 

Mean Score 3.06 - 3.12 2.93 

     

Very Difficult  - - - - 

Difficult  4 4.5 3 (5.2) 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 

 

6.5.1.6 Identifying value of actors in the cluster from the industry perspective  

In this section respondents were asked to indicate 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 five-point Likert scale ranging from ñno valueò (1) to ñvery high valueò (5). 

There were nine different types of collaboratorôs partner to consider (Table 6.10). The 

highest mean score was for customer (4.25) as expected, followed by government 

agencies (3.94), suppliers (3.92) and foreign firms (3.91).  



153 

 

Interestingly the result reveals university as the least valuable for firms to collaborate 

with; a mean score of 2.90 and only 31.8% of respondents indicate as ñhigh valueò. 

Also, the value of research institutions has the second lowest mean score with 3.05. 

This data suggest that the role of the university as a collaborator does not significantly 

contribute to any high valuable benefits for the firms in the cluster with 68.2% of 

respondents rated as medium value and below. The rest of the actors were valued 

between a mean score of 3.0 to 3.8 (Table 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 with customers, government 

agencies, suppliers, foreign firms, financial institution and local firms.  

Collaborating Partner Cumulative % 

(High Value and 

above) 

Overall Mean 

(SD) 

ICT (SD) Biotech (SD) 

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 visualised in Figure 6.3, 6.4 and 6.5 according to a triple helix perspective.  A 

NetDraw program was used to draw the density of relationship perceived by the 

technology firms based on descriptive statistic data in Table 6.11. The network diagram 

provides clear visualisation on the image or drawing 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 reduced to three categories; they were (1) ñstrong 

valueò, (2) ñweak valueò and (3) ñno valueò. The ñstrong valueò data were compiled 

from respondents when they rate their collaboratingôs partner from scale 4 (high value) 

to scale 5 (very high value). For óweak valueô data were compiled from respondents 

when they rate their collaboratingôs partner from scale 2 (less value) to 3 (medium 

value). Finally, the óno valueô data were compiled from respondents when they rate 

their collaboratingôs partner at scale 1 (No Value).  

There are three diagram produced from the basic network drawing analysis, they are (1) 

strong value of relationship in Figure 6.3, (2) weak value of relationship in Figure 6.4 

and (3) no value of relationship in Figure 6.5, between technology firms and the their 

collaborating partner like university, research and financial institutions, suppliers, 

intermediaries, local firms and foreign firms. Based on the  density value (Table 6.11) 

and network drawing, it was clear that technology firms of this research perceived 

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 (1.1) 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: Distribution for densityôs value of collaborating 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 progress in business. 

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 partner. 

 
Above was original result projected from network analysis drawing of ñstrongò relationship 

(respondents) based on finding in Table 6.11. This was difficult to visualise and new form of 

network density was projected using the same software but reconstructed based on triple helix 

model (see below) to simply identify the respondents connections. 

 

 

Result projected to reflect ñStrong Valueò of network collaboration in Triple Helix 

model based on finding in Table 6.11 

Note: 

University   Financial Institution  Technology Firms 

Government  Research Institution  Foreign Firms   

Supplier                Intermediaries 

(Source: author) 

Figure 6.3: Strong value of network collaboration in MSC 
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Technology firms 

(survey respondents) 
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collaboration of firms 

to universities 

*Isolated nodes means there were 

no connections or relationship 

with other actors (respondents) 


