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ABSTRACT 
 

 

 

 

The aim of this study was to improve the commercialization rate in Universiti 

Teknologi Malaysia (UTM), for achieving this goal variety factors and issues were 

examined to identify how they effect on the procedure of university 

commercialization. These factors include role of technology transfer office /center, 

availability of finance, availability of potential licensee and entrepreneurial 

orientation (EO) among university researcher. Among these four factors, this study 

focused more on the entrepreneurial orientation (EO) among academic researchers 

and its effect on the commercialization rate in UTM.  This study was based on a 

qualitative research method and was designed to use a case study approach. For 

investigating the  factors and issues in this study, a total of ten face-to-face interview 

was conducted. The respondents were chosen from inventors, researchers, academic 

entrepreneurs, and Technology Transfer Office staff in UTM. The researcher utilized 

the content-analysis approach to analyze the data obtained from the semi-structured 

interviews of the respondents. The results indicated that, the must critical factor was 

availability of finance. This study also addressed the implications and 

recommendation  for research and practitioners.  
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ABSTRAK 

 
 
 
 

Tujuan kajian ini adalah untuk meningkatkan kadar pengkomersilan di 

Universiti Teknologi Malaysia (UTM), bagi mencapai matlamat ini,  pelbagai faktor-

faktor dan isu-isu telah dikaji untuk mengenal pasti bagaimana ia membeeri kesan ke 

atas prosedur pengkomersilan universiti. Faktor-faktor ini termasuk peranan 

pemindahan teknologi pejabat/pusat, ketersediaan kewangan, kesediaan lesen 

berpotensi dan orientasi keusahawanan (entrepreneurial orientation,EO) di kalangan 

penyelidik universiti. Di antara keempat-empat faktor ini, kajian ini memberi lebih 

tumpuan kepada EO di kalangan penyelidik akademik dan kesannya terhadap kadar 

pengkomersilan di UTM. Kajian ini adalah berdasarkan kaedah penyelidikan 

kualitatif dan telah direkabentuk dengan menggunakan pendekatan kajian kes. Bagi 

menjalankan penyiasatan faktor-faktor dan isu-isu dalam kajian ini, sejumlah sepuluh 

wawancara secara langsung telah dijalankan. Para responden telah dipilih dari 

pencipta, penyelidik, usahawan akademik, dan kakitangan Pejabat Pemindahan 

Teknologi di UTM. Penyelidik menggunakan pendekatan analisis-kandungan untuk 

menganalisis data yang diperoleh daripada temu bual bersama responden secara 

separa-berstruktur. Hasil kajian menunjukkan bahawa, faktor yang kritikal adalah 

ketersediaan kewangan. Kajian ini juga menggariskan implikasi dan cadangan untuk 

penyelidikan dan pengamal. 
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CHAPTER 1 

 

 

 

 

INTRODUCTION 

 

 

 

 

1.1 Introduction 

 

 

Due to the significant role of regional development and knowledge based 

economy, universities are playing different roles in their communications with the 

business community while they transfer technology to the industry (McAdam et al., 

2012) .The commercialization of academic studies is treated to be as “the process in 

which ideas, knowledge, and innovations would be conveyed to tangible assets” 

(PMSEIC, 2001) including benefits that satisfy society and economy at large scale. 

 

 

Nowadays studies on the university research commercialization and the 

various models for university technology transfer are receiving more attention (Jolly, 

2011; Siegel et al., 2003). Present research also desires to examine 

commercialization of the research output in Malaysian universities and it would 

attempt to explore notable factors affecting commercialization process.  

 

 

The current study is conducted at Universiti Teknologi Malaysia (UTM) as a 

case study, which is a leading university in Malaysia (Aziz et al., 2011). In this study 
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main motivation is to investigate university commercialization procedures acted in 

Universiti Teknologi Malaysia and to introduce the major players in the 

commercialization process at the University. 

 

 

This chapter includes a background, problem statement, research questions, 

and also research objectives. Later issues such as the scope of the study and the 

importance of the study will be discussed.  

 

 

 

 

1.2 Research Background 

 

 

The university R&D output is an important source of significant 

technological innovations. According to Florida and Choen (1999), universities are 

known as talent promoters in the knowledge economy, which are operating as an 

important infrastructure towards building such capacities for nations and regions to 

survive and succeed in the knowledge economy. Hence the commercialization of 

technological and scientific knowledge generated within universities, research 

centers, laboratories that are publicly funded research organizations, is increasingly 

regarded via policymakers as input for regional economic growth to be sustainable 

and developed (Ndonzuau et al., 2002).  

 

 

Traditionally, teaching and research have been the university’s main 

objectives but recently the commercialization of research results or ‘entrepreneurial 

science’ has emerged as a new role for universities in society (Rasmussen et al., 

2006). Therefore the universities are required to adopt with new roles in regional and 

national economic development. In this regard universities treat this challenge as 

threefold issue: one is to promote the domain of commercialization, another is to 

make more visible its contribution to economic development and finally is to address 
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the relationship between commercialization and other related operations (Rasmussen 

et al., 2006).   

 

 

According to OECD (2000b) recently universities are gaining more 

autonomous, more funding, and therefore more commercialization activities. The 

developments in research commercialization, patenting and licensing activities in the 

U.S. universities have resulted from Bayh-Dole act issued by US (1980), and became 

effective on July 1, 1981 (Carlsson and Firdh, 2002). It created exclusive rights to 

universities to commercialize publicly funded research. Therefore, the business 

sector needed intellectual property (IP) rights to select, promote and commercialize 

university research. Prior to this Act, universities weren’t interested in 

commercializing research, mainly because it imposes notable fixed costs (Bozeman, 

2000).  

 

 

Goldfarb and Henrekson (2003, pp. 644-651), who conducted an exploratory 

study on the two national policies (US and Sweden) towards commercialization of 

university research, state that:  

 

 

“The US model is mainly concentrated on offering (economic) 

incentives for universities to commercialize their research output 

and then allowing them to experiment to find the best means by 

which to do that. In contrast, the Swedish model, which is similar 

to most European Union countries’ models in some respects, is 

very much an attempt by the government to directly create 

mechanisms that facilitate commercialization.” 

 

 

The Australian government has introduced various policies in order to 

provide universities with the ground work for enhancing research commercialization. 

Emphasize was made on the notion to universities to be more entrepreneurial in 

technology transfer activities. As university research commercialization activities in 



4 
 

 

Australia improve in collaboration with industry and community at large, UCCs 

(University Commercialization Companies) have to promote university research 

without compromising the university’s mission and academic values. The objective 

is to increase national innovation and economic growth (Thika, 2010).  

 

 

The study of research outcomes commercialization at the Iranian technology 

park shows that there are five groups of factors affecting the commercialization 

including: 1) research-oriented factors, 2) industry-oriented factors, 3) government, 

4) technology parks and growth centers, and 5) environmental issues (Jalili et al., 

2011). They also point out that the most important factor in the commercialization 

process is government role. For them government’s main important role is to provide 

research market through productive capabilities, stimulating other parts, and also 

through expanding this market to a nationwide (Jalili et al., 2011).  

 

 

As an example in Saudi Arabia universities are taking a critical role in 

changing the economy from a resource based to knowledge-based. In this case 

universities are serving not only as sources for knowledge creation but also they act 

as sources for entrepreneurial activities (Audretsch et al., 2011). While most studies 

about identifying the scientist entrepreneurship have been done in the OECD (The 

Organization for Economic Co-operation and Development) countries, work of 

Alshumaimri et al. (2011) that was done in the context of the Middle East (Saudi 

Arabia) indicates academic entrepreneurship in this area different from what already 

have been revealed from studies in OECD countries. In contrast to OECD, 

insufficient skills among younger scholars in Saudi Arabia make them to more open 

to entrepreneurship.  

 

 

Since 1970s Malaysia has started as a middle-income country through 

expanding economic activities. Later in 1980s Malaysia changed its economy from a 

raw materials producer into electronics exporters (Wonglimpiyarat, 2011). 

Malaysian Gross Expenditure on R&D (GERD) of RM 3.6 billion placed it 37th in 

the world ranking in 2005. Among the GERD of the East Asian Newly 
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Industrializing Economies (NIE), Malaysia was ranked fourth after South Korea, 

Singapore and Hong Kong (MOSTI, 2008) (See Appendix A).  

 

 

In Malaysia, the commercialization and innovation development has been 

assigned as ‘Niche 1’ by the Malaysian Ministry of Higher Education, which implies 

the emphasis and urgency (MOHE, 2010) under the Tenth Malaysian Plan. In terms 

of commercialization activities in education sector, the trend had been;  i)  setting up  

private  universities,  ii)  creating consultancy centers,  iii) Concentration on  

research identification of research agenda, and  iv)  emphasizing  research 

commercialization. The last one has received more budgets (i.e. 191.5 billion RM in 

2010). The budget was allocated for developing innovation in Malaysian economy 

where it is found that university R, D & C is one of the key success factors (Aziz et 

al., 2011).   

 

 

The government conducted essential measures to expand commercialization 

of research findings through providing grants and funds (Chandran, 2010). Grant 

plans encompass the entire process from the idea to commercialization and 

marketing (Wonglimpiyarat, 2011). Many agencies and departments including the 

Ministry of Science, Technology and Innovation (MOSTI), Malaysian Technology 

Development Corporation (MTDC) and the Malaysian Biotechnology Corporation 

are involved in addressing things related to grants and funds. In line with these 

corporations there are other departments that assist in providing startups, financing, 

loans and venture capital funding. 

 

 

 

 

1.2.1 Background of Universiti Technologi Malaysia (UTM) 

 

 

 UTM with two campuses In Johor Bahru (i.e. Main campus) and Kuala 

Lumpor (i.e. Small campus), is a leading innovation-driven entrepreneurial research 
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university working on science and technology. UTM is one of the universities in 

Malaysia, with 2000 academic staff, 16,000 undergraduate and 9,000 postgraduate 

students. There are 14 faculties, 1 language academy, 5 schools for graduate studies, 

and 1 school for continuing education. It has been established in 1904 as the 

country’s first technical school but later it evolved into a college and later in 1975 it 

was upgraded to Universiti Teknologi Malaysia. UTM’s main motivation is to 

handle creativity and innovation processes, which contribute the Malaysian wealth 

creation (Official website UTM, 2012).   

 

 

UTM has had the highest commercialization output among Malaysian 

universities, which is assessed based on four domains, including Patent, Trademark, 

Commercialized product and R&D with Potential for Commercialized Products 

(MOHE, 2008) (See appendix B). UTM’s R&D and commercialization activities 

have been ruled under various policies, including IP Commercialization Policy, 

Intellectual Property Policy, and R & D Policy (Official website UTM, 2012).  

 

 

UTM’s has set its R&D with research centers in certain fields of studies. 

Research Management Centre (RMC) is responsible for handling researches, which 

also preserves a Directory of Researchers and List of R&D Products. Innovation and 

Commercialization Centre (ICC) is UTM’s one stop center for technology 

innovation and commercialization. ICC also carries out intellectual property 

managing and exploitation.  

 

 

It’s structure role in driving R&D and commercialization as discussed earlier 

can be seen in the accumulated IPs until 15 September 2011 that was 2,170 cases, 

including Patent Pending, Patent Granted, Utility Innovation Pending, Utility 

Innovation Granted, Industrial Design Application, Industrial Design Registered, 

Trademark Application, Trademark Registered, Copyright and Layout-Design of 

Integrated Circuit (UTM source) (See Table 3.1). In addition, UTM was awarded the 

highest number of intellectual property registered with MyIPO, the Malaysian 
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Intellectual Property Office, which handles the IP filing in Malaysia (Official 

website UTM, 2012).  

 

 

 

 

1.3 Statement of Problem 

 

 

Malaysian government allocated remarkable budget to support R&D and 

commercialization activities in research institutions, especially universities. It was 

reported that under the 9th Malaysia Plan (2006 - 2010), a total of RM 3.101 billion 

has been invested to fund R&D projects. Meanwhile, the 10th   Malaysia Plan (2011 – 

2015) provided RM 741 million for R&D for the first two years of the five year plan. 

In addition, global comparisons indicate that Malaysia obtained the third rank among 

the top 10 countries in 2010 for patent and utility innovation granted (MyIPO, 2012) 

(See Appendix C). But, it has been asserted that only a small percentage of the 

Malaysia universities’ R&D outcome have been commercialized (Aziz et al., 2011). 

Out of 3,707 research projects conducted under the Seventh Malaysia Plans (1996-

2000), only 527 have been commercialized (Sadullah, 2005).  

 

 

According to Jolly (2011), technology-based inventions mainly would not 

move beyond the conception phase. Ideas always may come to mind but seldom 

leave a sign. The same situations would be applied for patents, but in many cases 

they would be as trophies of the inventor or records of technical achievement (Jolly, 

2011). Yet the process of commercialization has not gone forward nor it is simple to 

do. Even in developed nations, for example Europe, success in such processes is 

limited. Despite its few successes, still Malaysia is at the beginning journey of 

commercialization (Chandran, 2010). Thus, there are some specific problems in the 

commercialization pathway of Malaysian universities.   
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Another issue that must be considered here is that transforming technology 

into wealth is usually accompanied with potential risks that may decline degree of 

success in project development or may affect investment in such projects (Drof & 

Worthington, 1990; Eldred & McGrath, 1997).  In additional, the amount of funding 

that allocated to certain project is limited. Then, the success of research 

commercialization is critical issue for government and universities. On the other 

hand, under the financial crisis that government may encounter a funding shortage, 

universities must seek various sources for funding and revenue, which make them 

more ’’entrepreneurial’’ (Todorovic et al., 2011).  

 

 

In order to manage the knowledge transferring process in terms of skills and 

governance structure matter, technology transfer centers are playing a critical role 

(Swamidass and Vulasa, 2009). Such centers seem to be the main place that any 

invention would be disclosed for the first time. These centers indicated great 

capabilities for commercialization as well. It is clear that they finance researches in 

inventions, helping business planning, opening to venture capitalists, helping in 

recruiting startup teams, and incubator space (Wu, 2007). Despite their great 

attention to support the invention yet they are suffering from insufficient resources 

and competencies (Swamidass & Vulasa, 2009). Furthermore, they also have 

problems with insufficient skills and budgets to support their programs. Time also is 

another issue for staff whom are working in these centers. In short, they may succeed 

in patenting and inventing but they may have insufficient resources for 

commercializing them (Wright et al., 2008).   

 

 

Most of literatures that are related to university research commercialization in 

Malaysia investigate institutional and external factors of technology transfer. But 

still there is a shortage in the amount of commercialized product in universities. 

Therefore examining of behavioral characteristics of university researchers can be 

crucial to enhance the university commercialization rate. Entrepreneurial orientation 

(EO) indicates the procedures, techniques and decision-making styles researchers 

utilize to act entrepreneurially (Clausen and Korneliussen, 2012). Lack of strategies 

like risk-taking, proactiveness, innovativeness that are the dimensions of EO 
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(Lumpkin and Dess, 1996) among academic researchers prevents them to pursuing 

entrepreneurial activities. 

 

 

Hence, they require recognizing critical factors affecting the process of 

technology development and technology commercialization among Malaysian 

universities and research centers. Then, the aim of this study is to investigate UTM 

commercialization activities and to identify factors affecting commercialization in 

view of academic entrepreneurs. For achieving this purpose, following research 

questions are designed. 

 

 

 

 

1.4 Research Questions  

 

 

Question 1:  How entrepreneurial orientations among UTM’s researchers 

affect the commercialization in UTM? 

   

Question 2:  What factors influence the commercialization of university 

research output in Universiti Teknologi Malaysia (UTM)? 

 

 

 

 

1.5 Research Objectives  

 

 

The present study is an effort toward study the major factors that affect the 

university outputs commercialization and also the process of university 

commercialization.  Following are research objectives: 
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• To examine how entrepreneurial orientations among UTM’s 

researchers affects the commercialization in UTM. 

 

• To identify those factors affecting the commercialization of university 

research output in Universiti Teknologi Malaysia (UTM). 

 

 

 

 

1.6 Scope of The Study 

 

 

The study tries to investigate commercialization factors at Universiti 

Teknologi Malaysia (UTM). The respondents were selected from the inventors, 

researchers, academic entrepreneurs, technology transfer office/center staffs, and 

administrative personnel in UTM. It is hoped, that the result of this study can be used 

in proposing useful recommendations and strategies that will help those engaged in 

the university commercialization processes and university (UTM). 

 

 

 

 

1.7 Importance of Research 

 

 

Technology is a critical issue in national economic development and essential 

for companies to gain competitive advantage or to improve and maintain their 

competitive position in the market place. Most technologies are developed in 

research institutions, especially from university. Transfer of technologies from 

noncommercial to the private sector is known as major activity that is corporate to 

new business startup, enhancing current business operations, and also generation of 

new jobs (Maktin, 1990; Parker and Ziberman 1993; Proctor 1993). Therefore, 

enhancement of main technologies would definitely lead into greater social wealth. 
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A number of studies investigates the technology transfer and 

commercialization by universities, such as studies by Reimers (1999), AUCC 

(2001), Tornatzky, et al. (2002), Lambert  (2003),  Miles  and  Daniels  (2007),  and  

Smilor  and  Matthews  (2004).  However, most of the studies come from developed 

nations. A developing country like Malaysia is still behind in terms of its research 

capabilities. Obviously, Malaysia is taking beginning steps toward research 

commercialization. In this respect, MOHE is attempting to support universities’ 

R&D activities since 2006, which intends to drive quality research by period time 

from 2008 – 2010. However, recently MOHE promoted research excellence through 

producing innovation and its commercialization for the time period 2011 – 2012 

(Aziz et al., 2011).   

 

 

Therefore, current study desires to investigate research commercialization 

operations at UTM. The findings of the study increase the body of knowledge on 

technology transfer and university commercialization particularly in UTM and 

generally in Malaysia.  

 

 

It is very important to identify factors affecting research output 

commercialization in the university. Recognizing these factors is beneficial for 

several groups. Researchers, academic entrepreneurs and technology transfer 

office/center staffs obtain a better view on commercialization their research outputs 

to correct their weaknesses and offer required changes in the performance. In 

addition, commercialization in research context is risky and costly (Eldred & 

McGrath, 1997). It is urged to know significant factors in success or failure in the 

context of university research commercialization. Current research offers important 

information for universities to be implemented in long-term plans. 

 

 

Transforming and commercialization together provides a beneficial ground in 

which universities would have more benefits to the public (Expert Panel on the 

Commercialization of University Research, 1999), and also it would assist financing 

more projects (Association of Universities and Colleges of Canada, 2001). 
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Nowadays, Malaysia is at risk of less effective commercialization therefore 

enhancement effectiveness of technology transfer is critical for government. Hence, 

the finding of this study helps government to improve its commercialization policies 

to enhance the commercialization rate in UTM.   
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