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ABSTRACT 

 
In Malaysia, Public Research Institutions (PRIs) are facing with many modes in the commercialisation of the intellectual property 

(IP) rights. The modes of IP rights commercialisation, including spin-off, joint venture, licensing, contract research, collaborative 

research, industry consultancy and education or training. However, the initiative to commercialising IP remains limited due to the high 
costs and risks in early commercialisation stage. Thus, Government‟s roles and initiatives are inevitable to provide assistance and support 

to PRIs.  Knowing these gaps may help PRIs to reflect their strategies and to relieve the weak point in order to enable them to step 

forward to spearhead and stimulate the commercialisation outcomes of PRIs. This article focuses on the concept of framework on 

commercialisation strategies for green fertiliser's invention in Malaysia. The study will be conduct among PRIs in Malaysia. Qualitative 

case studies will be conduct to select a suitable mode of IP rights commercialisation, according to the role of factors, and policies o PRIs 

on transferring idea to profitable IPR. It is suggested that a case study analysis will be useful to further formulate propositions and to 
learn the green fertiliser commercialisation based invention of PRIs outcomes. The proposed framework contributes to the existing body 

of literature related to technology transfer and commercialisation strategies in the Malaysia green fertiliser industry 
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INTRODUCTION 
 

The Malaysian Government today has 

identified agriculture as the next engine and the 

backbone of the Malaysian economy and growth. 

Agriculture industry received a stronger boost 

through the Ninth Malaysia Plan (2006-2010) with 

an emphasis on “New Agriculture”. In addition, in 

the Tenth Malaysia Plan (2011-2015), agriculture is 

a high prioritized sector in Malaysia‟s national 

policy due to the government hopes of achieving 

increment of Gross Domestic Product (GDP) up to 

2% by 2015 ( CESA, 2010). In Malaysia, the main 

source for new technologies and innovations in 

agricultural industry comes from PRIs [1]. 

PRIs are sometimes referred as Public Research 

Organisations (PROs) or publicly funded research 

institutions that usually include public universities 

and government research institutions [3]. It is play 

an amplified role in expanding knowledge 

economies by becoming actively involved in 

commercializing IP [2].  

In this article, we address the impact between 

factors, policies and commercialisation modes. 

Specifically, we focus on the roles of key factors 

(i.e., government, technology transfer office (TTO), 

funding and academic entrepreneur) and policies 

(i.e. government and PRIs). There a lot of factor and 

policy that might impact to the commercialisation 

mode (i.e., joint venture, spin-off formation, 

licensing, contract research, collaborative research, 

industry consultancy). 

Furthermore, collaboration between university, 

industry and the public sector has always been 

facing challenges when coming to 

commercialisation of PRI inventions because all 

PRIs commercialisations resemble heterogeneous 

pools of actors, each with its characteristics, 
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purposes and structures. Today, Malaysian 

Government focusing on accelerating 

commercialisation activity and strong collaboration 

between PRIs and industry [7].  

In the sense of modern technology in 

agriculture industry, PRIs and industry are 

increasingly active in the research and development 

of green fertiliser. However, the research and 

development of green fertiliser invention in 

Malaysia is mainly undertaken by research 

institutions and research universities.  

The list of research oganisation and universities 

are shown on Table 2 (Appendix).   

Hence, the objective of this article is to examine 

how key factors and policies impact to the mode of 

commercialisation. In particular, we explore the 

separate impact of factor as well as the mediators 

(i.e. university policy and government policy) in 

these links. Investigating this mediator will enable 

us to identify and explicate the mechanism that 

underlies an observed impact between factor 

variable (Government, TTO, Academic 

Entrepreneur, and Funding) and the 

commercialisation modes.  

No research has yet focused on the impact of 

role of government, TTO, funding, behaviour of 

academic entrepreneur and public policy in driving 

commercialisation to a suitable mode in Malaysia. 

With this article, we seek to provide valuable insight 

into the literature in several ways. First, we clarify 

their role and how they impacting to the 

commercialisation modes. Second, we build a 

conceptual model that includes mediating effects of 

both factors and commercialisation modes.  This 

conceptual model can help us to understand 

comprehensively how key factors and policies 

impact to the commercialisation modes. 

Based on this lack of knowledge, three major 

research questions prevail: 

 

1. What are the main factors that impact to 

the modes of commercialisation? 

2. Did public policies impact to the PRIs 

commercialisation modes?  

3. How do the factors and policies impact to 

the PRI commercialisation modes? 

4. What is the impact of policies in 

moderating the relationship between key factors 

and PRIs commercialisation modes? 

 

The rest of this article is organized in the 

following manner. In the next section, we discuss 

the literature review, theoretical background by 

reviewing literature on factor, policies and 

commercialisation modes. We then propose our 

conceptual model and explain our research 

methodology. Discussion and suggestions for 

further research will be provided as concluding 

remarks in the last section.  

 

2. Literature Review: 

The commercialisation of public research can 

be defined as the transformation of basic knowledge 

into marketable new product or services. It is carried 

out through co-operation between public research 

institutions and public research universities through 

mobility inventors. It most often consists of making 

the results of research available to the industries. 

The main ways of commercialising public research 

are 1) signing of research contracts by PRIs and 

companies, 2) commercial exploitation of the results 

of research (filing patents by PRIs and licensing 

agreements that generate income to the PRIs), 3) 

Mobility inventors from PRIs such as graduate 

student, a inventors or a team of inventors provide 

scientific assistance or advice to a company or PRIs, 

4) creation of enterprises by the inventors 

themselves. Inventors acts as an entrepreneur. 

Inventions arising from PRIs are rarely ready 

for immediate conversion into commercial products 

or services. The conversion of these inventions into 

IPR is a difficult process and need more funding and 

assistance from various levels such as government, 

TTO and academic inventors. Commercialisation 

process involving integration of both scientific and 

market knowledge is needed to develop 

commercially viable new IPR. 

PRIs generally do not have capacity to perform 

commercialisation activities and, consequently, 

commercialisation modes typically involve the 

transfer of the invention to internal and external 

organisation. The Scottish Enterprise strategy study 

quoted by Crispps et al. identified an internal and 

external organisation by joint venture, spin-off 

formation, licensing, contract research, collaborative 

research, industry consultancy, education or 

training.   

Successful commercialisation of invention 

involves the interplay of many factors. TTOs, the 

role academic entrepreneurs, and policies are also 

important in commercialisation process. 

The involvement of academic inventors may 

bring a strong commitment and knowledge of the 

technology. They only focused on technical aspect 

of the innovation. 

Furthermore, as one of its efforts to increase 

commercialisation activities in PRIs, the 

government has encouraged all PRIs to set up a 

TTO to manage the commercialisation of their 

research outputs. Many PRIs have, accordingly, 

established a TTO in order to encourage inventors 

to consider commercialisation and to support them 

through commercialisation process [8]. A key 

rationale for developing TTOs that is closely linked 

to PRIs is that they „make it easier for inventors to 

exploit knowledge-based business idea, thus 

lowering the barriers that inhibit direct commercial 

application of the research outcome‟ 

Sources of research funding are comes from 

government, industries and the combination of 
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government and industries in order to 

commercialise into a marketable profit. In Malaysia, 

government has formulated many regulations, 

policies, and plans to foster the development of 

commercialisation of R&D in Malaysia (Ahmad 

A.R., Farley A., and Soon N.K., 2014). Government 

has allocated RM 45.1 billion for the expenditure of 

education and training development. This plan 

shows an increase in the budget for R&D. The 

Ministry of Science, Technology, and Innovation 

(MOSTI) and Ministry of Education (MOE) are the 

main agencies that have the authority to provide 

funding for R&D for PRIs. For the Ninth Malaysia 

Plan period (2006-2010), an allocation of RM 5.3 

billion was provided to increase the culture of R&D 

in Malaysia. A more responsive planning has been 

announced by the Prime Minister Dato‟ Seri Mohd. 

Najib during the Tenth Malaysian Plan (2011-2015).  

In addition, the First Science and Technology 

Policy have been revamped to enhance the process 

of commercialisation. These include MOSTI which 

shows government‟s urgency and seriousness in the 

commercialisation of technology from PRIs to 

industry.  

  

2.1 Theoretical Framework: 

This article, investigate the use of key factors 

and policies of PRIs that drives possible modes of 

commercialisation strategies, including spin-off, 

joint venture, licensing and intellectual sale among 

PRIs in Malaysia. Within this range of research 

objective, Resource-based view (RBV), Institutional 

theory and Quadraplax-Helix theory are carried out. 

Resource-based theories suggest that the 

organization makes economically rational choices 

that are shaped by the economic context of the 

organization [9]. On the other hand, institutional 

theories outline that organizations make normatively 

rational choices that are influenced by the social 

context of the firm [9]. Furthermore, institutional 

theory provides a useful framework for this study of 

PRIs performance in that the environment where the 

universities are embedded exerts an influence on the 

ability of the PRIs to pursue commercialisation 

activities. Quadruple Helix is the extension theory 

of Triple Helix. It is involving university, industry 

and government, Quadruple Helix also adds civil 

society and a „media-based and culture-based 

public‟ as a helix in the innovation system [11]. In 

this contact of this study, civil society and the public 

refer to the users or farmer that applied the green 

fertiliser and will contribute to the economic growth 

and safe to the community. 

 

2.2 Conceptual Framework: 

In this article, we develop a conceptual model 

where a factors impacting to commercialisation 

modes through the policies as a mediator. To the 

best of our knowledge, that is the first article that 

considers policies as mediating variables to 

understand the role of factors impacting to 

commercialisation modes. The conceptual model is 

shown in Figure 1.

  

 
Fig. 1: Proposed Conceptual Model 

 

3. Methodology: 

Unit of analysis: 

By focusing on the Intellectual Property (IP) 

rights as the unit of analysis it is possible to explore 

the impact of key factor and public policy on the 

invention of IP and the suitable commercialisation 

modes 

 

Data collection 

The study uses a qualitative case-research 

approach. Case research is believed to be more 

appropriate as the analysis of relationship is best 

examined in a real life context [2]. In addition, 

qualitative data provide for deeper insight into 

relationships as they involve complex social 

processes that quantitative data cannot disclose. 

Qualitative methods are applied to address questions 

of how and why in the investigations of a research 

[10]. 

Research organization and universities were 

selected as cases for empirical research. The data for 

this study will gathered from semi-structured 
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interviews for selected research institutions and 

research universities by a face-to-face in-depth 

interview.  

A semi-structured interview protocol will be 

used to guide the interviews. Firstly, participants 

will ask to outline their backgrounds and briefly 

summaries the projects. While the respondents start 

talking, the interview protocol will used as a guide 

to 

structure the interviews. Question will not ask in 

any particular order to facilitate a conversion with 

the interviewees. Where respondent mentioned a 

particular research issues probe questions will ask to 

explore in more detail how and why these issues 

importance [2]. 

The first interview was employed as a basis for 

developing the survey questions and followed by the 

second interview aimed at supporting the survey 

tool.  

 

Case study analysis: 

Qualitative data analysis starts during the data 

collection phase [2]. Comments and ideas that arose 

during each interview will conclude separately. All 

interviews will read by the interviewer in order to 

allow for interpretative flexibility and universal 

understanding. General expressions and similar 

description for the same meaning will identify. Data 

and summary notes will reduce category [2]. The 

interview transcripts will then code accordingly and 

meaning units will extract. The primary codes 

include text extractions referring to the role of 

government, TTO, academic entrepreneurs, funding, 

policies and factors and barriers. When all 

transcripts will be code, each code was read again. 

Some of the codes have similar meanings or 

referred to more than one code. In re-reading the 

transcripts, sub categories emerged, similar 

categories will combine or other split up until 

everything had been categorized, the data will 

display to enable conclusion and verification 

drawing.  

 

Conclusion: 

This article introduces the conceptual 

framework for seeing out the role of internal and 

outside sources, and commercialisation process of 

green fertiliser's invention towards modes of 

commercialisation strategies. Future guidance will 

be on collecting the necessary data for qualitative 

methods.   

Finally finding will provide a clean prospect of 

evolving an appropriate model for the modes of 

commercialisation strategies and process which 

would be useful to the establishments.

  
Table 1: The area of research emphasis of major RIs in Malaysia 

RIs Research Emphasis 

Malaysian Agriculture Research and Development 

Institute (MARDI) 

Disease resistance in rice, chili, papaya and  sweet potato 

Delayed ripening in papaya 

Floral colour in orchids 

Improved quality and nutrition in rice, cassava and sweet corn 

Yield improvement and herbicide resistance in rice 

 

 
Malaysian Palm Oil Board (MPOB) 

Yield improvement 

Improved oil quality 

Production of biodiesel 

Research on oil palm genomes 
 

Malaysian Rubber Board (MRB) Disease resistance 

Production of high-value protein 

 

Malaysian Cocoa Board (MCB) Disease resistance 

Yield improvement 

Production of specialty cocoa trees 
 

Forest Research Institute of Malaysia (FRIM) Delayed flowering and disease resistance in teak 

 
Table 2 The categorisation of Malaysian Public University 
Functions Universities Characteristics 

Research/Apex University 

(RU) 

Focus on research activity and 
learning based. 

University Malaya (UM)  Focused on research 

 With highly competent   
academicians 

 Competitive student admission 

 Ratio of undergraduates to 

postgraduate 50:50 

 Established universities 

Universiti Kebangsaan Malaysia (UKM) 

Universiti Putra Malaysia (UPM) 

Universiti Sains Malaysia (USM) 

Universiti Teknologi Malaysia 

 

Focused University (FU) 
Focus in area such as 

technical, education, 

management and defence. 

Universiti Teknologi PETRONAS  

 
 

 Focused field of study 

 Competitive student admission 

Universiti Teknikal Malaysia Melaka (UTeM 

Universiti Utara Malaysia (UUM) 

Universiti Pendidikan Sultan Idris (UPSI) 

Universiti Malaysia Pahang (UMP) 
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Universiti Tun Hussein Onn Malaysia (UTHM)  Highly competent academicians 

 Ratio of undergraduates to 

postgraduate 

 70:30 
 

Universiti Malaysia Perlis (UniMAP) 

Universiti Malaysia Terengganu (UMT) 

Universiti Sains Islam Malaysia (USIM) 

Universiti Sultan Zainal Abidin (UniSZA) 

Universiti Malaysia Kelantan (UMK) 

Universiti Pertahanan Nasional Malaysia (UPNM) 

 

Comprehensive University 

Offers learning courses and 
field for all level including 

undergraduate, graduate and 

post graduate. 
 

 

Universiti Teknologi MARA (UiTM) 

 

 Multi-disciplinary fields of study 

 Competitive student admission 

 Highly competent academicians 

 Ratio of undergraduates to 

postgraduate 

 70:30 

 

Universiti Islam Antarabangsa (UIAM) 

Universiti Malaysia Sabah (UMS) 

Universiti Malaysia Sarawak (UNIMAS) 
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