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4 ABSTRACT 

The knowledge based economic transformation strategy in Malaysia is part of 
its broader economy competitiveness strategy developed to achieve the goals set for 
Vision 2020. However, Malaysia is facing hurdles in knowledge economy 
transformation such as weak education and training system, institutional support, and 
info-structure, deficient research and development capacity, unstable science and 
technology base, unskilled workers, and lack of techno-entrepreneurs. To discover 
the knowledge based transformation solution for these problems, a framework has 
been developed to check the impact of performance determinant variables on 
economic competitiveness of Malaysia using Quadruple Helix (university, industry, 
government and public/civil society) research collaboration as mediators. A 
quantitative, descriptive research design was used in which twenty nine economic 
performance determinant variables were tested for mediation with university, 
industry, government and public. Two hundred and eighty two questionnaires were 
distributed using the convenience sampling method to collect the data. The study 
validated the Quadruple Helix mediation impact using regression analysis. Mediation 
was further validated using the Sobel Test. The study confirmed that the performance 
determinant variables have a strong and positive role in determining economy 
competitiveness. The results also confirmed that a strong Quadruple Helix mediation 
is necessary; however, there exists a “weak link” between the key stakeholders in the 
economy of Malaysia. The results established that the university and government are 
comparatively strong contributors whilst civil society’s contribution is moderate and 
the industry is the weakest link in the competitiveness of an economy. It is therefore, 
concluded that a successful knowledge based transformation depends upon the 
collaborations between university, industry, government and civil society sector. It is 
recommended that a strong Quadruple Helix innovation based collaboration should 
be the focus and the tool for knowledge based economic transformation to strengthen 
the economic performance and competitiveness of Malaysia. 
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5 ABSTRAK 

Pengetahuan berasaskan strategi transformasi ekonomi di Malaysia adalah 
sebahagian daripada ekonomi yang lebih luas strategi daya saing yang dibangunkan 
untuk mencapai matlamat yang ditetapkan bagi Wawasan 2020. Walau 
bagaimanapun, Malaysia sedang menghadapi halangan dalam pengetahuan 
transformasi ekonomi seperti pendidikan yang lemah dan sistem latihan, sokongan 
institusi, dan info-struktur, penyelidikan kekurangan dan keupayaan pembangunan, 
sains tidak stabil dan asas teknologi, pekerja mahir, dan kekurangan tekno-usahawan. 
Untuk mencari penyelesaian transformasi berasaskan pengetahuan masalah ini, 
rangka kerja yang telah dibangunkan untuk memeriksa kesan pembolehubah penentu 
prestasi daya saing ekonomi Malaysia dengan menggunakan Heliks Kuadrupel 
(universiti, industri, kerajaan dan masyarakat awam / sivil) kerjasama penyelidikan 
sebagai mediator. A kuantitatif, reka bentuk penyelidikan deskriptif telah digunakan 
di mana dua puluh sembilan ekonomi pembolehubah penentu prestasi telah diuji 
untuk pengantaraan dengan universiti, industri, kerajaan dan orang ramai. Dua ratus 
dan 82 soal selidik telah diedarkan dengan menggunakan kaedah persampelan rawak 
mudah untuk mengumpul data. Kajian ini mengesahkan Heliks Kuadrupel kesan 
pengantaraan menggunakan analisis regresi. Pengantaraan terus disahkan 
menggunakan Ujian Cetak Timbul itu. Kajian ini mengesahkan bahawa 
pembolehubah penentu prestasi mempunyai peranan yang kuat dan positif dalam 
menentukan daya saing ekonomi. Keputusan juga mengesahkan bahawa 
pengantaraan Heliks Kuadrupel yang kuat adalah perlu, namun wujud "link yang 
lemah" di antara pihak berkepentingan utama dalam ekonomi Malaysia. Keputusan 
menetapkan bahawa pihak universiti dan kerajaan adalah penyumbang agak kukuh 
manakala sumbangan masyarakat awam adalah sederhana dan industri adalah link 
paling lemah dalam daya saing ekonomi. Oleh itu, membuat kesimpulan bahawa 
transformasi pengetahuan yang berjaya berasaskan bergantung kepada kerjasama 
antara universiti, industri, kerajaan dan sektor masyarakat sivil. Ia adalah disyorkan 
bahawa Heliks Kuadrupel kerjasama berasaskan inovasi yang kuat sepatutnya 
menjadi tumpuan dan alat untuk pengetahuan transformasi ekonomi berasaskan 
untuk mengukuhkan prestasi ekonomi dan daya saing Malaysia. 
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CHAPTER 1 

1 BACKGROUND OF THE STUDY 

1.1 Introduction 

Knowledge creation has always been considered as the most important factor 

for long term and sustainable economic growth and development.  Due to its great 

impact on competitiveness in the global economy, it is considered vital, not only for 

a single company but also for a region or a country (Fagerberg, Mowerey and 

Nelson, 2006).  Creativity and innovation as a notion for knowledge economy has 

changed the theme of knowledge management and had given birth to a new form of 

industry, university and government funded research and development (R&D) and 

innovation development activity. Mowery and Rosenberg (1998) termed this 

phenomenon as “institutionalization of innovation”.  This institutionalization, further, 

has developed a new category of scientists (i.e. the entrepreneurial scientists) who 

combined basic scientific knowledge with innovation. Institutionalization also 

reduced the gap between scientific research and its utilization and has developed the 

dual use of theoretical and practical scientific research (Etzkowitz, 2002). Slaughter 

and Rhoades (2004) termed it as ‘academic capitalism’ which generate economic 

competition in the academic research. The academic capitalism highlighted the 

importance of universities and open up the ways for university academician to be 

involved in commercial activities, thus, develop the idea of commercialized research 

and entrepreneurial universities (Etzkowitz and Roest, 2008).  
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The quality education obtained from a university or other higher education 

institution, and its applicability to the economy, is getting greater importance in the 

attainment of national competitiveness. For example, the UK’s Department of 

Innovation, Universities and Skills in its report (2008) have pointed out that 

universities are important because they unearth the hidden talents of students, work 

for local and national economic development, develop highly skilled manpower, 

promote innovation in products and services, generate jobs and support communities. 

University’s role as a producer and protector of knowledge and science has 

been changed; the universities are considered as the provider and producers of 

human resources and industry-ready workers (Lambooy, 2004; Lazzeretti and 

Tavoletti, 2005). In the modern world, the universities have been identified as 

academic entrepreneur houses which are strategically placing and positioning 

themselves as engines of sustainable economic growth and technological 

development (Mohar, Saeed and Leillanie, 2009). The transformation of university, 

either from inside or from outside, initially to research and later on to entrepreneurial 

as identified by Etzkowitz (2008) is a key determinant in developing true knowledge 

based innovation system. Therefore, a strong legislative support is necessary, 

although not enough, to support the innovation development, thus the role of 

government as a player in the innovation has emerged. 

In order to attain the competitive advantage, governments are required to 

change the traditional ways and are needed to develop new skills, and are required to 

work as a promoter of initiatives taken by the other players of economic development 

(Plot et al., 2001). In the new economic system, the role of the government is to 

introduce such measures which enhance innovation and associated processes of 

industrial and societal growth.  Such steps are required to be taken jointly with 

university and industry (Etzkowitz and Roest, 2008).  

Along with the core business activity, the role of industry in a knowledge 

economy is to search and to promote collaborations for learning and for external 

partnering as well as to develop linkages to provide complementary assets (Ramlee 

and Abdullah, 2004). These interactions help industry to spread the costs and risks 

attached with innovation. With the development of new products and procedures, the 



3 

industry determines which activity could be completed independently, which activity 

requires collaborations with other organizations (Hatzichronoglou, 1996). This 

interdependency of university, industry and government upon each other for the 

development of knowledge and innovation is relatively equal and is considered as the 

basis for the evolution of Triple Helix model of innovation. Therefore, the Triple 

Helix innovation model is appeared to be the balancing force in which all the three 

players i.e. government, university and industry, work together and grow and 

implement the innovation strategy for the development of knowledge economy 

(Etzkowitz, 2008). 

Today we are part of a society developed on the basis of knowledge where 

sectoral collaborative efforts have been considered as an innovation source to attain 

the competitive advantage in the globalized business arena (Gray, 1999; Agrawal, 

2001; Lambooy, 2004; Lazzeretti and Tavoletti, 2005). Knowledge and creativity as 

a part of knowledge based economic system can, therefore, be considered as the 

outcome of communications between producers and users, which collectively created 

an innovation system.  

According to Florida (2002), creativity originates from people of all classes 

who are the essential source of knowledge economy. Karnitis (2006), further 

explained that people of all societies must put their efforts jointly to achieve the 

common objectives. He include society as a prerequisite for knowledge development. 

Therefore, involvement of the entire society in the process of innovative 

development becomes necessary (Ginevicius, Korsakiene 2005), which allows 

individuals to take more active part in knowledge based economic transformation 

along with society development. 

The civil society or public is expected to promote the awareness in cluster 

formation and policy matters.  It can thus be considered as the primary component 

for the development of cross-border clusters (Lindgren and Packendorff, 2009).  

Public or civil society is organized under the banner of Civil Society Organizations 

having involved in a non-profit business, and hence reached away from the domain 

of commercial enterprises, political institutions and scientific academy. The 

involvement of public has allowed the experts to break the narrow concept of Triple 
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Helix (consisting of university, industry and government) by incorporating another 

helix i.e. public, resulting in the formation of Quadruple Helix innovation system 

(Carayannis and Campbell, 2009). The Quadruple Helix innovation system 

originated from the model where four segments of economy i.e. government, 

university, Industry and civil society collectively work to strengthen the economic 

competitiveness of the country (Lindberg, Lindberg and Packendorff, 2010). Hence, 

according to Quadruple Helix innovation system regions and cities are considered as 

economic growth engines in which university and industry develop innovation 

ecosystem, government is responsible for providing support through finances, 

regulations and policies and civil society develop awareness and create demand for 

innovative goods and services (Afonso et al.,, 2010). 

According to Atkinson et al. (2010) knowledge development and economic 

competitiveness are correlated positively. Knowledge creation through innovation 

supports the economy in three major dimensions. First, knowledge and innovation 

based development provides organizations the first mover advantage, resulting in the 

increase in exports which ultimately support the economic expansion (Kletzner, 

2002).  Second, the impact of increase in knowledge and innovation develops a 

virtuous cycle of employment expansion.  And finally, knowledge and innovation 

also increase productivity, which on one hand decreases the price and on the other 

hand develops the increasing trend in the wage market, collectively causing the 

expansion in the domestic economic activity and also generate more jobs and make 

the economy competitive (Castro et al.., 2010). According to Chen and Dahlman, 

(2005), knowledge and knowledge based activities are the key components in 

knowledge based economic transformation. In the transformation process they 

identified four major areas and termed these areas as pillars of knowledge economy 

framework 

1.1.1 Knowledge Economy Framework 

Chen and Dahlman (2005) in their World Bank series paper identified 

education, innovation, modern info-structure, and strong economic environment as 
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knowledge based economic system’s pillars and collectively termed these as (Fig. 

1.1) Knowledge Economy Framework (Chen and Dahlman, 2005).  

Source: The World Bank (2009) 

According to knowledge economy framework, successful knowledge 

economy transformation involves factors like “long-term investments in education, 

developing innovation capability, modernizing the information infrastructure, and 

having an economic environment that is conducive to market transactions” (Chen 

and Dahlman, 2005; pp. 04) and termed these factors as “the pillars of the 

Knowledge Economy”. Therefore, the Knowledge Economy (KE) framework’s four 

pillars as proposed by Chen and Dahlman (2005; pp. 04) are: 

1. An economic incentive and institutional regime: supports “good economic 

policies and institutions that permit efficient mobilization and allocation of 

resources and stimulate creativity and incentives for the efficient creation, 

dissemination, and use of existing knowledge”. 

2. Educated and skilled workers: “continuously upgrade and adapt their skills 

to efficiently create and use knowledge”. 

3. An effective innovation system: “of firms, research centers, universities, 

consultants, and other organizations that can keep up with the knowledge 

revolution and tap into the growing stock of global knowledge and assimilate 

and adapt it to local needs”. 

4. A modern and adequate information infrastructure: “facilitate the 

effective communication, dissemination, and processing of information and 

knowledge”. 

Knowledge Economy 

Economic and 

institutional 

regime 

Education and 

skills 

Information and 

communication 

infrastructure 

Innovation 

system 

Figure 1.1 Knowledge Economy Framework 
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The Knowledge Economy framework therefore, emphasizes that investing in 

the pillars is important and compulsory for persistent creative, adoptive, adaptive and 

knowledge usage in domestic economic development, which will resultantly give the 

outcome in term of higher value added manufacturing and services. Consequently, 

the result would be the enhance probability of economic success and development. 

Similar to World Bank, UNESCO (2005) also explains knowledge based 

economy as an economy which is developed by making use of its diversification and 

its capacity.  Another important aspect given by UNDP (2008) report is that activity 

of knowledge sharing must be promoted in the knowledge societies. The reason 

behind this aspect is that the knowledge is considered to be an incentive available for 

the public; and it would be available for every person in the society. 

In the above context, it is understood that the countries are required to 

simultaneously develop their innovation systems, their education base and their 

communication and information technology network to develop a competitive 

economic and institutional system. Innovation development as a part of knowledge 

based economy can, therefore, be considered as a major factor that improve 

country’s competitiveness and enable it to sustain the swift economic development 

(Penksa, 2010).  

As, in every economic system there exists knowledge assets and in order to 

make a successful economic system, it is imperative to develop the connections 

among these assets. This objective can be achieved if the new developmental 

techniques and extension of knowledge are combined. This research will, therefore, 

explain how university, industry, government and civil society based innovation 

development, later on termed as Quadruple Helix innovations, are applicable in the 

knowledge-based economy and are important for promoting sustainable economic 

competitiveness and performance.  
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1.1.2 The Case of Malaysia 

The knowledge based economic transformation strategy in Malaysia is part of 

its broader strategy developed to achieve the goals set for Vision 2020.  According to 

Vision 2020, Malaysia needs to achieve the technological competencies and 

economic performance at par with the developed nations by 2020 (Ramlee and 

Abdullah, 2004).  In order to achieve the target and to compete in the global market, 

Malaysia needs to transform its economy to knowledge and innovation based 

economy in which competition is not based on low cost mass production and low 

waged unskilled workers but based on innovation, knowledge and creativity (Kefela, 

2010). Along with conducive social, political, cultural and security environment to 

flourish knowledge based economy, Knowledge Economy Based Master Plan of 

Malaysia (2001) identified certain factors (Table 1.1) that are critical to strengthen 

country’s economic base.  

Table  1.1   Knowledge Economy Indicators 

Factor Indicators 

Quality of 

human 

resources 

Literacy; secondary enrolment; tertiary enrolment; enrolment in 
science and technology-related subjects; science graduates; technical 
graduates; expenditure on education; thinking and innovation skills; a 
learning culture; lifelong learning facilities; English language skills; 
receptivity to change. 

 (R&D) Public and private sector expenditure on R&D; personnel in R&D; 
scientists and engineers in R&D; patents filed. 

Infostructure Newspapers; radios; television; telephone mainlines; mobile 
telephones; cost of international telephone calls; freedom/availability 
of information. 

Infrastructure Investment in ICT infrastructure; electricity power; personal 
computers; Internet hosts; Internet subscribers; Internet usage. 

Economy knowledge workers; knowledge-based industries; knowledge-based 
services; tacit and codified knowledge; knowledge embodied in work 
processes and products; (GDP); e-commerce; high-technology exports; 
venture capital; openness to foreign knowledge workers; 
entrepreneurship; risk-taking culture. 

Source: Knowledge Economy Based Master Plan of Malaysia (2001) 
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While making efforts towards knowledge based economic transformation, 

Malaysia has faced problems in the secondary industry due the competition from its 

neighboring low-wage economies like Thailand and Vietnam. As reported by 

ASEAN Statistical Yearbook (2008), during the first decade of the 21st century, 

Thailand and Malaysia faced a declining trend in FDI inflows.  For Thailand, FDI 

regain its pace and again moved up in 2003 and inflows reached US$ 11,238.1 

million in 2007.  Indonesia has faced negative trends in FDI inflows due to 1998 

financial Crisis. FDI inflows, however, improved vividly to US$ 8,336 million in 

2005.  Philippines showed a fluctuated FDI flows during the same period.  The trend 

of FDI inflows in Vietnam remained stable during the period.  However, it showed a 

significant increase from US$ 2,400 million in 2006 to US$ 6,739 million in 2007.  

The trend continued in 2008 with FDI of US$ 8,050 million, close to the Malaysian 

FDI during the same period.  Due to this growing trend, Vietnam has become known 

to be the ASEAN’s most favorite FDI host countries.  In contrast to that, due to the 

huge drop in 2001, the FDI inflows in Malaysia keep on fluctuating (Changwatchai, 

2010).   

Keating (2010) reported that the emergence of neighboring low wage 

economies, affect 1980s high foreign direct investment (FDI) level adversely and the 

foreign direct investment (FDI) from Malaysia started shifting to other countries.  

Initially, use of immigrant labor in the low wage deregulated labor market was 

observed to be successful and provide better growth result but in the long run the 

dependence on low wage unskilled worker has damaged the capacity of the industry 

and its preferences to invest in technology transfer has been diminished (ILO Report, 

2010).  Resultantly, the skill development and training cultures in the industry, which 

rely on low wage worker, could not be developed.  

Due to the non-creation of enough high skilled jobs, the share of skilled 

worker is decreasing across the industrial sector. This situation has a diminishing 

effect on wage growth. International Labor Organization (ILO) (2010) identified the 

following weaknesses of the wage sector of Malaysian economy: 

• Malaysia has a deregulated economy in which government has high level of 

interference.  
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• The government of Malaysia took the measures such as reducing tariffs etc. 

to open its economy in 80s.  

• No regulations like minimum wages have been developed for the Malaysian 

labor market.  

• The unions are also weak and are organization based (ILO Report, 2010). 

Along with low wage issues, Malaysian economy also facing hurdles in 

transforming towards knowledge based economy (K-Economy) transformation. After 

the Asian crisis of 1997-98, cumulative investment as a share of GDP has shown a 

declining trend. Productivity growth rate, as mentioned in Figure 1.2, is moving very 

slowly and has gone down to -1.6% in 2009 (World Bank Report, 2011) which affect 

the R&D to GDP ratio (Malaysian Science and Technology Indicators, 2010). 

According to Global Innovation Index (2012) Malaysian Score for R&D to GDP 

ratio is lowest (0.60 among the competing economies China (1.5), India (0.8), 

Singapore (2.0).  

Source: World Economic Outlook (April 2010), International Monetary Fund 

The number of researchers in Malaysia is relatively low as indicated by 

Malaysian Science and Technology Indicator (2010) that Malaysia only has 924.6 

researchers per million population which is comparatively very low as compared to 

Singapore, Japan and South Korea who have 7059.1, 6934.2 and 6027.6 researchers 

per million population respectively.  Lack of spending on R&D (Table 1.2) resulted 

                  GDP growth (1991-1997)  GDP growth  (2001-2009)  
China 
Malaysia 
Singapore 
Vietnam 
R. o Korea 
Taiwan 
Indonesia 
Thailand 
India 
Philippines 
 

Figure  1.2 Growth Comparison before and after Asian Financial Crisis 
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in a deficiency of innovation and creativity in the industrial and export sectors 

(NEM, 2009). This shows that the determination towards innovation and creation is 

unsatisfactory.  

Table  1.2 GERD/GDP Ratio (%) 

Country Name R&D per GDP (%) Country Name R&D per GDP (%) 

South Korea 3.47 China 1.49 

Japan 3.45 India 0.80 

Singapore 2.61 Malaysia  0.24 

Source: Malaysian Science and Technology Indicators (2010) 

Human capital development is below average and brain drain is the critical 

issue.  Skilled Malaysian immigration rate is on the rise.  As reported by Ministry of 

Human Resources (MOHR) (2008), the skilled Malaysians are leaving the country 

for better and high income prospects abroad.  It is reported that around 350,000 

Malaysian youngsters are working overseas, more than half of these expats hold 

tertiary degree (NEM, 2009).  Similarly, the number of expatriate skilled workers in 

Malaysia is also declining as shown in Figure 1.3 that the overall annual growth rate 

(CAGR) of expatriate skilled worker has gone down to 9% from 2000 to 2008. 

 

Figure  1.3 Number of expatriates in Malaysia (2000-2008) 

Source: Department of Statistics, EPU 

CAGR  

-9% 
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As reported by EPU (2009) that the system of education is weak and is not 

producing skilled workers as per industry demands.  Rich and poor gap is increasing 

rapidly, despite of reduced poverty level, inequality, remains a big challenge for 

Malaysia (NEM, 2009).  

Table  1.3 Gini Coefficients by Ethnicity and Strata, Malaysia (1970-2007; %) 

 1970a 1987 1997 2007 
 Malaysia 0.513 0.456 0.459 0.441 
Ethnic 

Bumiputera 0.466 0.447 0.448 0.430 
Chinese 0.466 0.428 0.416 0.432 
Indians 0.472 0.402 0.409 0.414 
Other 0.667 0.663 0.555 0.546 

Strata 
Urban n.a. 0.449 0.427 0.427 
Rural n.a. 0.427 0.424 0.388 

Source: EPU 

According to the “Gini coefficient (with the overall Gini coefficient 

improving from 0.459 in 1997 to 0.441 in 2007), the disparity seem to have increased 

over the past decade for certain groups”. It has also been revealed that the income 

growth for top 20% income earners in Malaysia is strong whereas the growth for 

bottom 40% is the slowest as given in Figure 1.4.  

 

 

 

 

 

Figure  1.4 National household income (Average by segment, 1980-2008; RM) 
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Malaysia is also stuck up with its one of the biggest problem of high rate of 

savings and low rate of internal investment which is around 33% and 22%, 

respectively.  On the other hand, in China and Singapore, although the saving rates 

are high but their level of internal investments are also at the higher side (Vietor, 

2012). 

Although, Malaysia has moved up to the growth ladder from lower to middle 

income very quickly (Vietor, 2012). As noted by Comin and Abraham (2010) the 

economic transformation from low to middle income is a bit easier either through the 

usage of natural resources or by taking the benefit of low cost production and 

services to attract FDI, as was done in Malaysia, however, this advantage of low cost 

is short-lived especially, at the time when other low costs economies are emerging.  

Previously, as identified by Comin and Abraham (2010) following the other 

economies, Malaysia had also increased its dependence on labor productivity for cost 

reduction instead of going for the value addition and hence stuck in the middle 

income trap. Therefore, in order to break this middle income trap Malaysia needs to 

move its innovation and creativity capabilities, through knowledge economy 

transformation (Vietor, 2012). Therefore, in these state of affairs, Malaysia cannot 

compete its neighboring economies on low wage and low cost production basis 

(National Brains Trust on Education, 2002),. Similar was the observation of Vietor 

(2012), according to him, “China absolutely dominated low-cost manufacturing and 

India dominated low-cost services, both of which Malaysia could not compete with” 

therefore, the only option left is to move towards knowledge based economic 

transformation which relies on innovation, investment and research, however, in this 

process of economic transformation Malaysian economy is facing some critical 

challenges which are discussed in the next section.  

1.1.2.1 Challenges to Economic Transformation in Malaysia 

As reported by Afzal and Lawrey (2012), Malaysian economy is currently 

passing through the transition stage i.e. from production based towards knowledge 

based economy, therefore, like western economies, the industrial sector in Malaysia 
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needs to work closely with universities and other higher education institutions 

(World Bank Report, 2007).   

While moving on the knowledge transformation track, Malaysian economy is 

facing some critical challenges.  According to Amran (2006) among the industry, the 

belief has been developed that the universities in Malaysia do not have the capacity 

to resolve their problem. He further argued that the biggest challenge in Malaysia is 

to modify the mindset of the industry and the government, which are of the view that 

the research conducted by the public sector universities is of low quality and has no 

relevance with the requirements of the industry. It was further argued that the 

colonial background could be the reason behind the doubts about the Malaysians 

capabilities and due to this reason industry tends to be “Eurocentric” and prefers to 

import foreign technology instead of relying on indigenous technology.  If efforts 

have not been made to change such trend, it is feared that the Malaysian economy 

will continued to be a non-core technology-innovating economy.  

Ali (2003) identifies the below mentioned issues and problems: 

• The most important sector of the Malaysian economy is the manufacturing 

sector, especially the electronic industry which is dominated by the foreign 

investment; 

• There is insufficient fund provision for research by the industry and the 

government; 

• The Malaysian venture capital industry is still infant; 

• There is a shortage of Research and Development (R&D) scientists who explore 

the new developmental spheres in the knowledge frontiers; 

• There is a lack of culture that promote innovation and entrepreneurial activities;  

• There is a mismatch in the objectives of industry and university. 

Jarjis (2007) while discussing the problems which are creating hurdles in the 

efforts of transforming the Malaysian economy to knowledge based economy (K-

Economy) furthered the arguments of Ali (2003) and also identified problems like 

1. Shortage of qualified and skilled human capital 
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2. Limited technology transfer 

3. Apparent lower quality supplier of education (on the supply side).  

4. Preference to use low-skilled and less-paid workers (on the demand side).  

The use of low skilled and less paid worker is very common in Malaysia 

(Juma, 2005) which has developed the tendency for the slow or limited transfer of 

technology which resulted in low level investment in technology, skill development 

and innovation. Similarly, Global Competitiveness Report (2010) also identified 

bureaucratic hurdles, low skilled and inadequately educated and trained workers, 

corruption and policy instability as obstacles for K-economy transformation.  

Hence the discussion can be summed up by concluding that the deficient 

elements as identified by Ramlee and Abdullah (2004); Juma (2005); Jarjis (2007); 

Amran (2006); Majumdar (2008); Global Competitiveness Report (2010) and Vietor 

(2012) includes inappropriately educated and low skilled workers, weak capacity 

development and training system, deficient R&D capacity, comparatively unstable 

science and technology base, weaker support from institutions, weak info-structure, 

weak financial support and as identified by Govindan (2000) lack of techno-

preneurs. 

In order to address the issues Majumdar (2008) suggested that the 

government-industry-university collaborative effort is one of the solutions and can be 

helpful in discovering endless possibilities in order to address social, economic and 

technology-driven challenges and knowledge economy transformation issues.  

According to Ramlee and Abdullah (2004) for economic transformation 

educated, skilled, vibrant, creative, and innovative human capital is required which is 

difficult to achieve under the old existing production focused system that is currently 

applicable in Malaysia. Therefore, new skill development, education and 

employment policies and smart partnerships between sectors are required to 

transform Malaysia into a knowledge based economy (NEM, 2009). 
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1.1.3 Knowledge Based Economic Transformation 

The knowledge based economic transformation strategy in Malaysia is part of 

its broader strategy developed to achieve the goals set for Vision 2020 (Knowledge-

Based Economy Master Plan, 2001).  According to Vision 2020, Malaysia needs to 

achieve the technological competencies and economic performance at par with the 

developed nations by 2020 (Ramlee & Abdullah, 2004).  In order to achieve the 

target and to compete in the global market, Malaysia needs to transform its economy 

to knowledge and innovation based economy in which competition is not based on 

low cost mass production and low waged unskilled workers but based on innovation, 

knowledge and creativity (Tenth Malaysian Plan, 2011-2015).   

Malaysia, during this transformation phase is influencing with certain 

transition factors (Ramlee and Abdullah, 2004; Jarjis, 2006; and Kefela, 2010 ) 

similar to the factors identified by the researchers like Veugelers (2010); Lall (2002); 

Blanchard (1996) and Aghion and Blanchard (1994) that are attached with successful 

transition. The identified factors include macro-economic stability, international 

integration, the quality of institutions and structural reforms, including political 

reforms, price/trade liberalization, restructuring of the production system, 

competition policy and sectoral reforms. 

Different empirical studies noted that the transformation factors are highly 

interconnected, signifying the importance of a systematic transformation. Carlin et al 

(2004) investigated the association between innovation, investment, competition, and 

development in economies passing through transformation. They indicated that 

innovation capability enhances the competitiveness. Gorodnichenko et al. (2008), 

confirms that the impact of innovativeness on competitiveness is based on the 

technological developments. They confirm that FDI and trade play vital role in this 

situation, particularly vertical transmission of skills in multinational supply chains. 

The study conducted by World Bank (2007) suggested the transformation 

measure for Malaysian economy (Table 1.4). 
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Table  1.4 Suggested measures to transform to knowledge based economy 

No. SUGGESTED MEASURES 

1. The industry in Malaysian needs to adopt creative ways of production while 
addressing the shortage of skillful employees which is the main hurdle in producing 
designing and marketing the innovative products and services.  Along with that 
Malaysia also needs to develop and extend links with local and foreign firms and 
suppliers.  

2. Malaysian universities should develop a high standard at par with the international 
universities, in order to keep the balance between the system expansion and quality. 

3. There is a need to develop a long term strategy and vision to enhance the country’s 
capability to establish high ranked universities and becoming a leading economy 
based on knowledge. 

4. To ensure that the HE sector of Malaysia should be financially secure and stable. 
5. Improving the Employability of Graduates. 

6. The Government of Malaysia should concentrate and develop such policies that 
create skillful labor, increase opportunities for university graduates and enhance 
knowledge flow from university to economy. 

7. Malaysia’s objective to convert its economy from production to knowledge-based 
cannot be achieved unless and until the strong university-industry linkages has been 
developed. 

8. Malaysia’s policy to become an innovation based knowledge based economy should 
accompany the efforts to develop world class university system and to increase the 
standard of living of the Malaysian people. 

Source: World Bank (2007) 

In short, growth through technology absorption and/or formation along with 

R&D capability, technological advancement, infocom infrastructure, market 

accessibility, competitiveness, availability of well trained, educated and skilled 

population, highly organized financial sector and, most importantly, excellent 

institutions and macro-economic stability could be the important drivers for 

knowledge based transformation that play key role in transforming economies from 

production based to knowledge based (Veugelers, 2010). Veugelers further suggested 

that due to interlinking nature these factors should not be studied independently, 

rather considered as key prerequisites for knowledge-based transformation. 

The aforementioned discussion and World Bank’s suggested measures have 

thus made it clear that for knowledge economy transformation four dynamics are 

vital (a) innovation through research and skill development (b) investment in cutting 

edge technologies (c) strong inter and intra sectoral linkages and (d) social 
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development and awareness. These four dynamics have thus magnified the role of 

four major sectors of economy i.e. University, Industry, Government and Public 

which are the components of a Quadruple Helix System, an extended version of 

Triple Helix System.  

The Triple Helix System is helpful in growing technology based economic 

system with the collaborations between university-industry-government.  According 

to Etzkowitz and Leydesdorff (2000), Triple Helix system focused on the network in 

which the expectations and the communications overlay and gives a new shape to the 

organizational arrangements between industry, university and government (Turpin et 

al..1993; Etzkowitz and Mello 1994; Shinn, 1997, Leydersdoff 1997).  With the 

emergence of innovation from the non-traditional sources and process, a new 

network of lateral relationship between multiple organizations emerged which 

develop a new model of the relationship among the institutional spheres and their 

internal transformation (Leydersdoff, 2011).  The idea of Triple Helix according to 

Asheim (2005) is based on the concept that innovations are thought to be dependent 

on a coordination of institutional and cultural perspective. Which means that 

innovation is result of interconnected networks supported by rules, regulations, etc. 

(Asheim, 2005).   

The Triple Helix along with university and industry gives government an 

equally important role in developing innovation networks (Etzkowitz & Leydesdorff, 

2000). However, as identified by Carayannis and Campbell (2009; 2010) a very 

important player of innovation networking has been neglected in the Triple Helix, 

which has a key role in networking development.  This fourth actor or player is the 

public or civil society (Afonso et al., 2010; Carayannis and Campbell, 2009; 2010). 

Public or civil society is organized under the banner of media based and culture 

based Civil Society Organizations (CSOs) having involved in a non-profit business, 

and hence reached away from the domain of commercial enterprises, political 

institutions and scientific academy (Danilda et al., 2009).  The participation of CSO 

has changed the concept of Triple Helix Model of Innovation development by 

incorporating the fourth helix ‘the civil society’ and making it Quadruple Helix 

research collaborations for innovation development (Carayannis and Campbell, 

2009). 
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According to Carayannis and Campbell (2010) the ‘civil society’ helix is an 

essential factor in all the developments made in the field of innovation and creativity.  

The National Ecological System of Innovation also gives importance to this helix 

(Yawson, 2009).  Moreover, the addition of ‘civil society’ has got importance 

because of the social aspect of knowledge in the field of science and technology, 

evaluation of which has now getting importance increasingly.  Therefore, the ‘civil 

society’ helix is important because it highlight the significance of innovations which 

have been produced to provide benefits to the society.  It develops linkages between 

scientist, science and strategy for education (Carayannis and Campbell, 2010).   

This research has, therefore, been used to identify how the Quadruple Helix 

research collaboration play role in Malaysian economy to transform it into a 

knowledge based economy {“an economy where knowledge, creativity and 

innovation play an ever-increasing and important role in generating and sustaining 

growth” (Knowledge Economy Based Master Plan of Malaysia, 2001; pp-02)} 

especially, for the development of knowledge societies using research collaborations 

as a platform for sustainable development. 

1.1.4 Research Gaps 

The search for better opportunities has moved the world towards the 

globalization.  Malaysia being a part of global village can exploit the situation and 

can achieve the level of excellence. On the basis of aforementioned 

issues/arguments, the following gaps have been identified;  

 There exists huge gap between different sectors especially between industry 

and universities; (Altbach, 2002) 

 Quality and level of research, development and innovation activities are not 

at par with international standards; (Hunt-2005, Ramlee & Abdullah, 2004; 

Malaysian Science and Technology Indicators, 2010)) 
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 Shortage of high quality human capital necessary for the creation of modern 

industry with social understanding; (Gill et al., 2003-2005, Lip, in The Star, 

2005: 12; Ministry of Human Resources, 2008; NEM, 2009) 

 Entrepreneurship culture leading towards the establishment of indigenous 

high-tech industry is missing; (Leete 2007, Ramlee and Abdullah, 2004). 

 Role of the government is needed to be redefined (Aslan, 2006; Genevois, 

2008; Keating, 2010). 

 The influence of civil society in increasing the level of economic 

competitiveness and performance has totally been neglected as identified by 

(Low et al., 2012) since the civil society/public is progressively affecting the 

result of social order.  

 

It can, therefore, be derived that in the current conducive but competitive 

environment, the growth initiatives available are whipping out day by day.  Thus, to 

achieve the sustainability in the economic growth and the research expansion, 

availability and identification of new ideas is more important.  A key lesson to be 

learnt is that in order to capitalize the emerging global trend – or other trends that 

might emerge in the future – we need investment in latest and high tech innovative 

system rather than just “hot” areas.  An in-depth review of the literature reveals that 

several research studies have been conducted by the researchers like Ramlee and 

Abdullah (2005); Govindan (2000); Kefela (2010); Commin and Abraham (2010); 

Iqbal et al. (2011); Vietor (2012); Afzal and Lawrey (2012) and Low et al. (2012) on 

the issue of transformation of Malaysian economy to knowledge based economy.  

However, very little efforts have been made to find out the success and solution 

through Quadruple Helix mediation in Malaysia. As the challenges faced by the 

Quadruple Helix community (Government-University-Industry-Civil Society) could 

not be addressed individually by either of the stakeholders. Therefore, university, 

industry, government and publics’ joint efforts are the solution in these states of 

affairs. 
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1.2 Research Problem 

As identified by 10th Malaysia Plan (2011-2015) few economies have 

achieved the goal by growing all the way to high income status, most of the middle-

income economies lost the momentum of growth due to out-of-date strategies that 

may have been suitable during the earlier stage of growth. Malaysia’s transformation, 

from a poor economy to an upper middle-income economy was a great success. 

However, the past achievements could not guarantee continuation of momentum of 

becoming a high income economy by 2020. Maintaining the status quo is not the 

option. It will only put Malaysia at risk of being leaving behind by other countries, 

the way Malaysia had surpassed others in the past. Malaysia on the one hand stuck in 

a middle-income trap, and on the other hand is sandwiched between fast paced 

developing and developed nations. 

The above discussion has, therefore, highlighted the importance of 

transformation based on knowledge and innovation for increasing economic 

competitiveness. In this context, this research is focused on finding the solution for 

the transformation of Malaysian economy from Production Based Economy (P-

Economy) to Knowledge Based Economy (K-Economy) using the Quadruple Helix 

Innovation as mediator. Therefore, this study measures the Knowledge economy 

competitiveness with the help of selected transformation factors that determines the 

economic performance in the mediation of Quadruple Helix Innovation based 

research collaborations (university, industry, government and civil society). 

1.3 Research Objectives 

The main objective of this research is to determine whether the Quadruple 

Helix innovation based research collaborations can be used as a mediator to 

transform the production based Malaysian economy into knowledge based economy.  

Malaysia, which is currently passing through the phases of transformation i.e. from 
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production based to knowledge based, is influencing with certain transition factors 

(Jarjis, 2006) similar to the countries which during their transition period influenced 

by these factors of overall development, therefore, to achieve the main objective, it is 

important to confirm that the drivers necessary for the knowledge based 

transformation are necessary to improve Malaysian economic competitiveness and 

support it for sustainable and swift economic development. Therefore, in order to 

achieve this objective, following sub-objectives of the study have been developed 

accordingly; 

• To assess the factors of economic competitiveness in the knowledge 

economy.  

• To explore the mediating role of Quadruple Helix innovation in 

increasing the economic competitiveness and economic performance.  

• To explore the impact of performance determining variables in 

determining the overall competitiveness of the knowledge economy using 

Quadruple Helix research collaborations in Malaysia. 

• To identify the actuality of Quadruple Helix innovation based research 

collaborations in Malaysia.  

• To propose a frame work for Malaysian economy based on Quadruple 

Helix research collaborations 

1.4 Research Questions 

1.4.1 Main Research Question 

Many economies in the world have got success by adopting a knowledge 

based economic system as a sustainable approach; the approach in which different 

players of the economy works closely for knowledge and innovation based economic 

growth and development of the country.  This has, thus, highlighted the importance 

of knowledge and innovation based research collaborations which are identified as 
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Quadruple Helix innovation based research collaborations, and also develops a need 

to explore the potential of Quadruple Helix innovation based research collaboration 

in the context of Malaysian economy.  Therefore, the main research question raised 

is: Can the Quadruple Helix innovation based research collaborations be used as a 

mediator to transform the production based Malaysian economy into knowledge 

based economy? 

 

1.4.2 Sub Questions 

The main research question is further divided into sub question which are;   

RQ1 What factors are deemed as important to ensure the competitiveness in the 

knowledge based economy? 

RQ2 Will Quadruple Helix innovation based research collaborations be worked as 

mediators to ensure the success of knowledge economy? 

RQ3 What is the impact of performance determining variables through Quadruple 

Helix innovation based research collaborations on the economic 

competitiveness in knowledge economy? 

Figure 1.5 Main Research Question 

Knowledge Based 

Economy 

Quadruple Helix 

Research 

Collaborations 

 

Through 

? 
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RQ4 What is the level of Quadruple Helix innovation based research 

collaborations in Malaysia? 

1.5 Purpose of the Study 

The capacity of public sector systems are most of the time limited and are 

burdened with the bureaucratic hurdles, and the physical and administrative 

infrastructure is strictly remained under the control of public sector, however, the 

ever increasing development challenges for the economies are constantly demanding 

improvements in the policy structure and increase in the institutional capacity of the 

organizations. This situation has thus demanded to explore the possibility of adopting 

government-university-industry-public partnership as an implementation strategy for 

developing a mechanism. This issue can, however, be addressed if governments take 

the initiative for  

i. The identification of best suited model for government-university-industry-

public partnership to maintain Malaysia’s competitive drive, and  

ii. The development of public support for its implementation (Genevois, 2008). 

There is growing concern in Malaysia regarding the need to shift the policy of 

traditional technology transfer to the system of new innovative technology 

production.  Therefore, this research is designed to find out the solution through the 

implementation of a Quadruple Helix culture in which government, university, 

industry and public have a mutually supportive but dependent relationship.  In this 

culture, universities have been assigned with a leading role for the provision of 

sustainable basis for innovation and technological progress as suggested by Saad et 

al.. (2008).  It will also be used to explore the possible ways to establish a link 

between government-university-industry-public and to search out a workable frame 

work in this context which in general considered as; 

1. a joint collaboration in a responsible way to develop a solutions ‘through 

sharing’ with other sector’s solutions, expertise and skills. 
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2. a multidimensional approach which can be used for political support, 

provision of better professional services, management of resources, financing 

issues, innovative solutions, and accountability.  

3. a remedial measure for issues linked to innovation, research and 

development, cost of training, internationalization and other issues like 

quality, technology advancement etc.  

This research has, however, been conducted with the hope that it will provide 

a valuable solution to the policy-makers in Malaysia who are engaged in developing 

high-tech innovation based economic system through university-industry-

government-public interaction and linkages. 

1.6 Rationale of the Study 

The Third Outline Perspective Plane 2001-2010 shows that during the early 

period of economic growth till mid-90s, Malaysia was mostly dependent on capital 

investment as a driving force for economic development.  Its strategy has later on 

been shifted from input based to productivity based.  The reason to adopt this change 

was the declining trends shown by the marginal productivity of capital indicators, 

reflected by the increasing incremental capital output ratio.  

The Seventh Malaysian Plan has adopted the idea of increase in the input to 

output of total factor productivity (TFP) as an important strategy.  The Seventh Plan 

showed the slow transition to a productivity-driven economy.  The reason of this 

slow transition was the large investments having long maturity periods along with 

the 1997 financial crises which have also impacted the decline in the output.  

Shortage of skilled workforce and technology development are also one of the 

contributing factors (Third Outline Perspective Plane 2001-2010- OPP3). 

The comparison through input-output analysis revealed that knowledge-based 

industries have higher productivity level as compare to non-knowledge industries 

(Hussain 2009).  This high tech and knowledge based productivity will provide new 
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opportunities for investment.  The knowledge-based economy also contributes 

towards the improvement of productivity and investment.  It will also develop the 

long-run growth potential and provide the foundation for persistent sustainable 

growth for the Malaysian economy. Therefore, the rationale behind this study is to 

search a strong mechanism for the Malaysian economy, by using the Quadruple 

Helix innovation based research collaboration to support the establishment of 

knowledge based economic system, which could ensure the high technology 

innovation based productivity in the economy; this would thus aid the integration of 

the national economy. 

1.7 Significance of the Study 

In the current global economic back drop, the growth opportunities available 

in the economic system are diminishing day by day, whereas, the resources available 

with the economic actors such as university, industry, government and public are still 

not properly utilized.  These underutilized resources can be used to address the 

challenges and to develop a win-win situation for all the stakeholders in the 

Malaysian economic system.  This position can be obtained by combining the 

resources and expertise of all actors involved. 

 The collaboration of government with university and industry has shown 

great success in the developed countries (Penkasa 2010).  This success has been 

achieved by pooling the resources, expertise and capacities of public, university, 

government and industry, which either of the party may not achieve acting alone. 

The approach was developed on the idea that different sectors have expertise in 

different fields and these core competencies and resources if joined appropriately, 

will result in positive development of advanced services (Ingram et al., 2006). 

The literature on innovation success (Saad et al., 2008; Amran 2006; Mohar 

et al., 2009; Majumdar, 2008) revealed that transforming into knowledge economy in 

Malaysia demand modifications in the governance structure, the specialized and 
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expanded revenue generation activities, greater university-Industry linkage, need 

based R&D activities and the adoption of corporate managerial practices.  This 

expansion and diversification has thus redefined the role of Malaysian government, 

university, industry and civil society (Lee et al., 2000) and therefore, increased the 

significance of this research because it 

• Provides a road map which will open new investment pathway for Malaysia.  

• Provides help in exploring the opportunities and successes obtained through 

linkages between government, university, industry and public.  

• Provides information which encourages the entrepreneurs to create profitable 

high tech business ventures.  

• Provides help to develop a mechanism using Quadruple Helix strategy to 

provide support to business functions through technical up-gradation, 

providing expert academia, high quality R&D and advisory forums.  

The results of the study will be significant for Malaysian universities, 

industry government and public in a way that the outcomes of this research will be 

used to develop a framework for Malaysian economy based on Quadruple Helix 

research collaborations.  

1.8 Scope of the Study 

Researchers like Altbach (2002); Hunt (2005); Ramlee & Abdullah (2004); 

Leete (2007) and Genevois (2008) reveals the fact that in Malaysia, there is a 

shortage of quality skilled human resource required for the development of 

competitive economy. Hence, there is a need to strengthen the linkages between the 

major actors of knowledge economy especially, the university whose contribution is 

comparatively low towards the development of industrial sector of Malaysia.  This 

research is, therefore, aimed to measures the Knowledge economy competitiveness 

with the help of selected transformation factors that determines the economic 

performance in the mediation of Quadruple Helix Innovation. This study thus, 

provides a framework that can be used to overcome the capacity deficiencies in 
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Malaysia by developing the partnership among university, industry and government 

using Quadruple Helix concept.  

Through this research, we will also search out the possibility of 

implementation of Quadruple Helix research collaborative system and its range of 

success in Malaysia.  Simply this research will explore  

• The potential and provide new insights into knowledge-based innovation 

systems. 

• The policy frame work for transforming the Malaysian P-economy to K-

economy. 

• The strategy for the emergence of innovative and learning society through the 

implementation of the Quadruple Helix innovation based research 

collaboration which provides the basis for sustainable development. 

• Measures to improve the inter and intra connectivity between four spheres of 

k-economy i.e. university, government, industry and public 

Since the study is conducted to develop a frame work to transform Malaysian 

economy towards knowledge based economy using quadruple helix innovation based 

research collaboration, thus, the major players in the knowledge transformation are 

the institutes where research and knowledge development is the main focus. 

Therefore, it is found appropriate that the R&D and knowledge management experts 

from university and innovative business developers from business, people involve in 

knowledge economy policy making from government and the knowledge and 

innovation supporters from civil society should be taken as respondents in the study 

(Tornatzky et al.. 2002; Siegel et al.., 2004; Horng and Hsueh, 2005).  For that 

reason and in line with the objective, the scope of the study covered those 

universities which have more focus towards research and development, therefore, 

five research universities of Malaysia i.e. Universiti Sains Malaysia (USM), 

Universiti Malaya (UM), Universiti Teknologi Malaysia (UTM), Universiti Utara 

Malaysia (UUM), Universiti Putra Malaysia (UPM), have been selected. R&D based 

companies within Malaysia (for that purpose thirty six R&D based companies were 

selected), government agencies with major involvement in knowledge based 

transformation such as Ministry of Higher Education (MOHE), Ministry of Science 
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Technology and Innovation (MOSTI), Malaysia Science and Technology 

Information Center (MASTIC), Economic Planning Unit (EPU), Research 

Management Centers (RMC), Malaysia Intellectual Property Corporation (MIPC), 

Standards & Industrial Research Institute of Malaysia (SIRIM), Ministry of 

International Trade and Industry (MITI), etc. and civil society organizations (CSOs) 

involved in creating awareness and research and development planning such as 

Foundation for Poverty Eradication, Amanah Ikhtiar Malaysia, The International 

Movement for a Just World (JUST), Perdana Global Peace Foundation, 

Transparency Malaysia.  

1.9 Limitations 

The scope of the study is limited.  This study is bound by regional proximity 

to Malaysia, and may not be a true representation of all Asia Pacific economies. 

This research is conducted to search out the innovation capacity and 

competitive capability of Malaysian industry, government, university and civil 

society and hence pointing out the loop holes in the system and also provide a 

solution for the transformation from Production economy to Knowledge economy on 

the basis of information collected during the literature review.  However, several 

constraints create slight deviations in getting ideal results. For instance, time and 

money were the major limiting factors during the study.  

Another major limitation to this study was the cooperation of participants and 

honesty in replying the answers to the survey questions.  Since, relatively less 

information is available which influence the accuracy in random selection 

methodology, therefore, convenience sampling (non-probability sampling) is adopted 

to collect the data, which is another limitation in the study. The bureaucratic structure 

of government and resistance to share the information has also created some 

hindrances especially during the data collection and the response received from 

government departments is not encouraging. Due to the unorganized nature of civil 

society, the only possibility of getting media based culture based civil society 
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representativeness is from civil society organizations (CSOs). As the civil society 

sector is not well developed and highly organized in Malaysia, therefore, selecting 

CSOs for civil society representation is also one of the limitation of this study. All 

efforts have, therefore, been made to keep the research as unbiased and precise as 

possible. 

1.10 Operational Definitions 

Knowledge Economy -- In the Malaysian perspective the definition of knowledge 

economy is “an economy in which knowledge, creativity and innovation play an 

ever-increasing and important role in generating and sustaining growth. …In a k-

based economy, educated and skilled human resources, or human capital is the most 

valuable asset”. 

Secondary Industry – “The industry which develops the products for the consumers 

such as automobile manufacturing, steel production and telecommunications is 

known as secondary industry” 

High-Tech Industries – “The Organization for Economic Co-operation and 

Development (OECD) identifies high-tech industries based on a comparison of 

industry R&D intensities, a calculation dividing industry R&D expenditures by 

industry sales. Industries identified as high-tech are: aerospace, pharmaceuticals, 

computers and office machinery, communication equipment, and scientific (medical, 

precision, and optical) instruments.  They are considered as science-based industries 

that manufacture products while performing above-average levels of R&D”. 

Knowledge-Based Industries – “The term knowledge-based industries usually refers 

to those industries which are relatively intensive in their inputs of technology and/or 

human capital”. 

Infostructure -- “Infostructure is the production and distribution of knowledge and 

information, rather than the production and distribution of things”. 
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Technopreneur – “The technopreneur is a bold, imaginative deviator from 

established business methods and practices who constantly seeks the opportunity to 

commercialize new products, technologies, processes, and arrangements”. 

 “Intellectual property – A product of intellect that has commercial value including 

copyright property such as literary or artistic works, and ideational property, such as 

patents, geographical of origin, business methods and industrial processes” 

“Technology transfer – the transfer of research results from universities to the 

commercial sector and vice versa. It can occur in many ways i.e. through writings, 

speech, the physical transfer of a tangible product of research or through the relative 

complexity of an intellectual property licensing program” 

Competitiveness -- competitiveness is "the ability to produce goods and services that 

meet the test of international competition while citizens enjoy a standard of living 

that is both rising and sustainable". 

“Economic competitiveness-- a country is considered to be economically 

competitive, if it has a strong innovation base, educated and trained workforce, 

specialized human resource, competitive infrastructure, favorable business 

environment, stable political environment, knowledgeable entrepreneurs and a highly 

developed info-structure”. 

1.11 Plan of the Thesis 

The first chapter of this thesis gives the background of the research.  This 

portion provides the general discussion about Triple Helix Model and also about the 

‘public as a fourth helix of Quadruple Helix research collaborations.  In the later 

section while discussing the Case of Malaysia, the issues and problems faced by the 

Malaysian economy due to rapid changes in world economic system were discussed.  

The transformation of economy from production to knowledge based with reference 

to Malaysia is also come under discussion.  The reasons to conduct study are 

discussed under the heading “Purpose of the Study”.  The literature in the chapter is 
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used to identify the problem areas based upon which research problems, research 

questions and research objectives have been finalized.  The last part of the chapter 

provides the significance, scope and limitations of this research.  

Chapter II is devoted to a review the evolution of the concepts of Triple Helix 

System, its shapes and types, advantages and disadvantages.  A new idea of using 

public as a fourth helix in the innovation model has also come under discussion.  

Later on in the chapter, it is discussed that How & Why the Quadruple Helix Model 

can be help full in the current economic situation in Malaysia.  The successes 

achieved by implementing Triple Helix in different developed and developing 

economies are also come under discussion.  The review of literature starts by 

discussing history, importance and benefits of Triple Helix model.  The significance 

of adopting public as a fourth helix has also been come under discussion.  During the 

discussion the role of government, university, industry and public is highlighted with 

reference to the current discussion and also the importance of collaborations between 

university, industry, government and public come under discussion.  More emphasis 

is given towards the new innovation system which is supposed to be evolved in case 

of adoption of Quadruple Helix model in Malaysia.  This whole discussion leads 

towards the establishment of theoretical framework and conceptual model(s).  

Chapter III gives an overview of the research methodology and the design for 

research along with sampling frame for the study.  This research will be conducted 

using mixed mode technique of quantitative and qualitative research methods.  The 

results in the research will be obtained with the help of primary and secondary data.  

In the 1st chapter four research questions have been developed.  In order to achieve 

the answer for RQs, quantitative research technique has been used.  A survey through 

questionnaire was used to perform a balanced and detailed analysis of important 

issues and questions developed during the review of literature.  The answers obtained 

have been analyzed through factor analysis, correlation, regression and online Sobel 

Test techniques.  

In the fourth chapter the data collected have been analyzed using Statistical 

Package for Social Scientists (SPSS) and online Sobel Test.  Results obtained have 

been used to develop the findings of the study.  
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In Chapter V, the conclusion from the research analysis and findings have 

been drawn and a comprehensive discussion have been made on the research 

findings.  Finally, based on research findings, recommendations have been put 

forward.  
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