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Abstract 

 

The significance of university research had been obtaining a new concentration during the past few 
decades particularly, regarding their capacity to generate innovation and start-up companies. Universities 

are not only responsible for teaching and R&D activities but they are expected to commercialize the 

research result and also establish spin-off companies. This study attempts to illustrate the crucial factors 
that assist the commercialization process of university research result. This paper reveals that the success 

of university commercialization is influenced by several factors including researchers’ perception, time, 

entrepreneurial team, networking, technology stage, funding, market research and TTO. 
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1.0  INTRODUCTION 

 

University research is an important source of significant 

technological innovations that have commercial value. From the 

knowledge economy point of view universities are known as 

talent promoters, which are operating towards building such 

capacities for nations and regions to survive and prosper in this 

context.1 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.2 Moreover, the commercialization of academic 

studies is treated to be as “the process in which ideas, 

knowledge, and innovations would be conveyed to tangible 

assets” 3 including benefits that satisfy society and economy at 

large scale. Nowadays studies on commercialization of research 

in university and introducing various models for university 

technology transfer are receiving more attention.4-5 

 

2.0 STAGES AND PROCESSES OF UNIVERSITY 

RESEARCH COMMERCIALIZATION 

 

University technology transfer is the process of converting 

research discoveries from university to industry into useful 

products or practical applications.6 It usually involves two or 

more organizations, for example, university, industry, and 

government agencies. Common results of technology transfer 

are invention disclosures, patent filed, patents issued, licenses 

executed, and a number of spin off companies generated, among 

others.6 The university-based technology commercialization 

processes includes discovery, presenting those discoveries to 

university commercialization arm, patentability evaluation, 

transferring and license IP to industry.7-8 Fig.1 presented an 

extensive diagram on the process of technology transfer which 

was studied on the technology transfer in university settings in 

the U.S.5 

 

 

3.0 SUCCESSFUL FACTORS OF UNIVERSITY 

COMMERCIALIZATION 

 

3.1  Researchers’ Perception  

 

The influence of university researchers’ perceptions toward 

commercialization manipulate their propensity to engage in this 

activity.9 On the other hand, some features influence the 

perception of feasibility towards commercialization. They state 

the presence of confidence, commitment and stress act as an 

inoculation to self-efficacy, so that perceptions of feasibility and 

those aforementioned variables interact and influence each other 

continuously either to strengthen or weaken one another (Fig. 

2). 

  What the model shows is that if the authors’ formulation is 

correct, then the micro  impact  of  perceived feasibility  i.e. the 

researchers’ perspective on the viability of commercialization  is 

a dynamic state of affair.9 Other features which influence the 

perception of feasibility towards commercialization has been the 

presence of business to complement technical skills of academic 

researchers; the importance of collaborative network; the 

dynamism of the university environment towards 

commercialization; and adopt an entrepreneurial policy by 

universities onto technological commercialization.  
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Figure 1  How a technology is transferred from a university to a firm or entrepreneur (according to theory) 

 

 

 
 

Figure 2  Model of emerging patterns in perception of feasibility 

 

 

3.2  Time 

 

The critical role of time in commercialization operations 

indicated in the study of some scholars.7  It is suggested that the 

time to commercialize research, “would generate a competitive 

advantage”.7 The fact that university researchers sometimes 

hold back commercialization, limits awaiting opportunities for 

better deals from the business sector, and could backfire. The 

general understanding is that by accelerating the technology 

commercialization process within the boundaries of universities’ 

policies on research commercialization, it is “assumed to be 

associated to new revenue generating” and increase knowledge 

acquisition and accumulation through learning from past 

experiences.10 

 

3.3  Entrepreneurial Team 

 

Extant studies that investigate established organizations show 

that greater uncertainty or complexity in the environment has 

made difficult for accomplishing one’s goal alone and has 

increased the propensity to work in teams.11 Another apparent 

situation that encompasses considerable uncertainty is 

entrepreneurship. Entrepreneurial teams often performs better 

than solo entrepreneurs.12-13  

  In the entrepreneurship literature, an increasing number of 

authors have highlighted founding team characteristics as 

potential key success factors. Founding teams with a high 

degree of commercial (sector-specific) experience show 

significantly higher growth rates in employment and revenue 

than those with low level of such experience.14 On the other 

hand, the team ‘behavioral integration’ (among others, the 

ability to work to gather) to be found in start-up teams leads to a 

significantly higher rate of new product introduction in 

comparison with those founding teams that do not show high 

levels of integration.15 Further, the quality of entrepreneurial 

groups carries important factors regarding to raising venture 

capital.16-17 
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3.4  Networking 

 

Networking is a crucial aspect in the choice of 

commercialization route. In fact, the value of networks as part 

of the explanation for the entrepreneurial success is widely 

acknowledged.18-27 Commercialization asks for various sources 

such as technical competency, industrial tacit knowledge, 

stakeholder knowledge, and identification of product feasibility, 

collaboration, distribution and relationships with outsiders.28 

Networks link new firms to resource providers such as venture 

capitalists, business angels, banks and advisers as well as to 

potential customers.8 The link to financiers give a better chance 

to founders access to broader networks such as suppliers, 

customers and other resources that a new firm requires.29 

  Early network with industry give greater chance that the 

invention will be exploited.30 The industry could advise and 

monitor the project according to the market needs.8 Personal 

contacts are an effective way to attract companies to the 

universities’ technologies. Universities’ technologies are 

unproven and normally need further investment before any 

product can really sell into a market.31 In addition, due to the 

technology being in its early stage, it is a very high risk. The 

invention that received early funding from established 

companies and where the inventors work together with industry 

teams, those inventions have a greater chance of being licensed 

to established companies.8 Informal and formal networks with 

individuals and organization are important means of accessing 

finance, thereby giving more chance to spin-off formations.32 

Therefore role of formal and informal networks are vital in an 

entrepreneurial context.26 

  On the other hand, social and business relationships 

intertwined in the entrepreneur’s personal network. 

Furthermore, characteristic of all the networking activities 

within the investigated empirical settings is that no financial 

transactions take place between the companies.33 There are two 

major categories of networking activities: (i) business support 

and (ii) support services. The ‘business support’ activities 

include networking activities related to business-development 

advice as well as services related to business matters and the 

latter category encompass practical or technical support 

activities.33 Therefore, network and collaboration with industry 

is important. 

 

3.5  Technology Stage 

 

Technology management operations mainly focus on 

forecasting what may happen in future for newborn 

technologies. In order to satisfy such objective there are many 

departments and agencies cooperating together such as 

universities, R&D agencies and venture capitalists.34 Of course 

main issue regarding newborn technologies is that they are 

based on uncertain markets that followed by many risks. Thus 

these technologies require more investment to develop their 

underlying values.29 Most of university technologies were at an 

embryonic stage at the time they were licensed.35 Also 

technologies that have radical, tacit knowledge, of general 

purpose and strong IP protection usually lead to spin-offs 

formation. Whereas technologies at later stages of development 

would have moderate customer value, with codified knowledge, 

specific purpose and weak IP protection would tend to be 

exploited through licensing to established companies.36  

  Spin-off formation needs technologies that have made 

significant advances in a scientific field and that will have 

important economic value although they are at the very early 

stage of development.29 Technology needs to be cutting edge 

and do not duplicate existing technologies.29 Furthermore, the 

technology must be in demand and it is expected to bring in 

sustainability more profits than alternative technologies. Small 

and newest spin-offs always invest in uncertain technologies.29 

Most of the spin-off companies at the University of California 

were founded because established firms were unwilling to 

license these technologies.37 Based on survey of 62 TTOs in the 

US and they found that established firms tend to license 

university inventions at the later stages.35 Furthermore, it is 

detailed that small and medium size firms, which produce new 

and mid-stage technologies expecting more future success.34 

 

3.6  Funding 

 

The availability of funds to commercialize a newly patented 

technology is a critical issue. Patents, like R&D projects, are 

associated with many costs that mainly are spent to startup 

operation without any return at early stages, which in part are 

along with high risks and uncertainty. In addition technical 

issues, financial concerns, and resource availability are among 

the largest issues in R&D courses. In the later 

commercialization phase, financial needs are more tangible.  

Therefore, external financing is required to be conducted by 

private sector and also small firms as well.38 

  In addition, government's role in the early stage of the new 

product or prototype is highly critical especially by providing 

grants and sufficient funds.29 Government assists founders to 

look for new ways of commercializing their research-based 

technologies.29 Moreover, the government funding is considered 

as a critical basis for economic prosperity that is mainly because 

of less risk, which helps technology entrepreneurs at spin-off 

stage.39 On the other hand, it is beneficial for academic 

researches through collaboration with industries which tend to 

establish a relationship with knowledge users and mobilize 

resources for the complement of public research fund.40 In sum, 

availability of funding is one of the success factors in the 

commercialization of university research. 

 

3.7  Market Research 

 

A market research phenomenon considered as one of successful 

key in the commercialization process of research output. 

Industrial research teams usually take the research process from 

very beginning that they recognize a problem with reasonable 

solutions.41 In general, existing literature on R&D management 

indicate four different forms that are known as generations of 

R&D strategies.42--44 In this regard first type or generation of 

R&D is to find scientific shortcuts, next generation mainly 

focuses on whether those shortcuts are feasible or not, third 

generation satisfy customers’ needs and wants for the products 

and services and finally fourth generation is known by its 

association with independent research agents. 43 

  On the other hand, achieving competitive advantages 

through successful new product development and 

commercialization requires a convergence innovation, 

opportunity scanning, and exploitation capabilities.45 In the 

marketing literature, having a market orientation and being 

market driven46 have been widely accepted as precursors to 

creating competitive advantages through innovation and new 

product development.  

 

3.8  Technology Transfer Office 

 

TTO have been established by many universities in encouraging 

inventors to implement the commercialization strategies and 

supporting them through the commercialization process.47 Via 

licensing to industry of inventions or other types of intellectual 
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property generated from university research, the TTO is enabled 

commercialize knowledge or technological diffusion 

conveniently. Dual agents can make the model through TTOs 

which is used to achieve scientific discoveries from faculty.31 It 

also manages the commercialization process to industry for the 

university. When there are discoveries originating from 

inventors, TTOs can serve as several aspects. It is considered to 

assess the market potential, seek intellectual property protection 

in order to promise discoveries, link research inventors and 

potential technology licensees. Last but not least is managing 

and enforcing a contract agreement with industry and licensees.7 

Hence the structure of the TTO was important to the success of 

the transfer process.48  

 

 

4.0  CONCLUSION 

 

Universities make a great contribution to the national economic 

development. Generated technologies within universities work 

as an engine of the nation's growth. However, many research 

ideas and results produced in universities fail to align with 

firms’ business strategies.49 Technology transfer is a high-risk 

process since there is no guarantee that a technology 

development project will result in a successful product launch or 

the investment will generate sufficient return.50-51-55 In this 

study, the roles of eight factors include researchers’ perception; 

time; entrepreneurial team, networking; technology stage; 

funding; market research and TTO were investigated in the 

commercialization game. In fact, these factors accelerate the 

commercialization process and increase the chance of its 

success.  

 
 

Figure 3  Successful factors of university commercialization 

 

 

  Therefore, based on this study university 

commercialization is not independent phenomenon. Several 

factors contribute in the success of commercialization process. 

Fig. 3 shows the impact of these identified factors on the 

commercialization of university research output.   

 

 

References  
 

[1] R. Florida, W. M., Choen. 1999. Engine or Infrastructure? The 

University Role in Economic Development. In: Branscomb, L.M., 

Kodama, F., Florida, R. (Eds.). Industrializing knowledge—university–

industry linkages in Japan and the United States. 

[2] F. N. Ndonzuau, F. Pirnay, B. Surlemont. 2002. A Stage Model of 
Academic Spin-Off Creation. Technovation. 22: 281–289.  

[3] PMSEIC. 2001. Commercialization of Public Sector Research. 

Canberra. 

[4] V. K. Jolly. 2011. Commercializing New Technologies: Getting from 

Mind to Market. Retrieved January 10, 2012, from Smashwords.  

[5] D. S. Siegel, D. Waldman, & A. Link. 2003. Assessing the Impact of 
Organizational Practices on the Relative Productivity of University 

Technology Offices: An Exploratory Study. Research Policy. 32(1): 

27–48. 

[6]  A. D. Rahal. 2005. Assessment Framework for the Evaluation and 

Prioritization of University Technologies for Licensing and 

Commercialization. PhD. Thesis. University of Central Florida, 

Orlando. 
[7] D. G. Markman, T. P. Gianiodis, H. P. Phan, & B. D. Balkin. 2005. 

Innovation speed: Transferring University Technology to Market. 

Research Policy. 1058–1075. 

[8] K. Ismail, & W. Z. Wan Omar. 2008. The Commercialization Process 

of Patents by Universities. In Ismail K. (Ed.) Issues in 

Commercialization and Management Printed in Malaysia by Univison 

Press. 1–27. 

[9] H. H. Low, A. Md. Rasli, & A. Amat Senin. 2011. Enhancing 
Academic Researchers’ Perceptions toward University 

Commercialization. Int. J. Eco. Rec. 2(5): 33–48.   

[10] A. Daghfous. 2004. An Empirical Investigation of the Roles of Prior 

Knowledge and Learning Activities in Technology Transfer. 

Technovation. 24: 939–953.   

[11] A. A. Cannella, J. H. Park, & H. U. Lee. 2008. Top Management Team 

Functional Background Diversity and firm Performance: Examining 

the Roles of Team Member Colocation and Environmental 
Uncertainty. Academy of Management Journal. 51(4): 768–784.   

[12] E. B. Roberts. 1991. The Technological Base of the New Enterprise. 

Research Policy. 20(4): 283–297.   

[13] G. Chandler, & S. Hanks. 1998. An Examination of the Substitutability 

of Founder’s Human and Financial Capital in Emerging Business 

Ventures. Journal of Business Venturing. 13: 353369.  

[14] A. Heirman, & B. Clarysse. 2006. Do Intangible Assets and Pre-
Founding R&D Matter for Innovation Speed in Start-Ups? Journal of 

Product Innovation Management.  

[15] S. Zahra, & J. Wiklud. 2000. Top Management Team Characteristics 

and Resources Recombinations Among New Ventures. Paper presented 

at the Strategic Management Society Annual Meeting, Vancouver, 15–

18 October. 

[16] I. C. MacMillan, L. Zemann, & P. N. Subbanarasimha. 1987. Criteria 

Distinguishing Successful from Unsuccessful Ventures in the Venture 
Screening Process. Journal of Business Venturing. 2: 123–37.  

[17] D. Muzyka, S. Birley, & B. Leleux. 1996. Trade-offs in the Investment 

Decisions of European Venture Capitalists. Journal of Business 

Venturing. 11(4): 273–88.  

[18] B. Johannisson. 1988. Business Formation - A Network Approach. 

Scandinavian Journal of Management. 4(3/4): 83–99. 

[19] S. Birley. 2000. The Role of Networks in the Entrepreneurial Process. 

In: Storey, D.J. (Ed.), Small Business. Critical Perspectives on business 
and management. Routledge, London. 1495–1508. 

[20] P. Dubini, H. Aldrich. 1991. Personal and Extended Networks are 

Central to the Entrepreneurial Process. Journal of Business Venturing. 

6: 305–313. 

[21] M. S. Freel. 2003. Sectoral Patterns of Small firm Innovation, 

Networking and Proximity. Research Policy. 32(5): 751–770.   

[22] J. M. Hite, & W. S. Hesterly. 2001. The Evolution of firm Networks: 
from Emergence to Early Growth of the firm. Strategic Management 

Journal. 22(3): 275–286. 

[23] B. Johannisson. 1998. Personal Networks in Emerging Knowledge-

Based firms: Spatial and Functional Patterns. Entrepreneurship & 

Regional Development. 10: 297–312.   

[24] B. Johannisson. 2000. Networking and Entrepreneurial Growth. In: 

Sexton, D.L., Landstrorm, H. (Eds.), The Blackwell Handbook Of 

Entrepreneurship. lackwell Publishers, Oxford. 368–386. 
[25] E. J. Malecki. 1997. Entrepreneurs, Networks, and Economic 

Development: A Review of Recent Research. In: Katz, J.A. (Ed.), 

Advances in Entrepreneurship, Firm Emergence, and Growth. JAI 

Press, London. 57–118.  

[26] L. Rothschild, & A. Darr. 2005. Technological incubators and the 

social construction of innovation networks: An Israeli case. 

Technovation. 25 (1): 59–67. 
[27] E. Shaw, & S. Conway. 2000. Networking and the small firm. In: 

Carter, S., Jones-Evans, D. (Eds.), Enterprise and Small Business. 

Principles, Practice and Policy. Prentice Hall, Harlow, pp. 367–383. 

[28] L. Aarikka-Stenroos, B. Sandberg. 2012. From new-product 

development to commercialization through networks. Journal of 

Business Research. 65:198-206.   

University 
Research Output 

Commercialization

Researchers’ 
Perception 

Time  

Entrepreneurial

team

Networking 
Technology 

Stage

Funding 

Market 
Research

Technology 
Transfer 
Offices



141                                    Tayebeh Khademi & Kamariah Ismail / Jurnal Teknologi (Social Sciences) 64:3 (2013), 137–141 

 

 

[29] S. Shane. 2004. Academic Entrepreneurship: University Spin-offs and 

Wealth Creation. Chelderham: Edward Elgar.  

[30] J. Colyvas, A. Gelijns, & R. Mazzoleni. 2002. How University 

Inventions Get into Practices. Management science. Vol. 48, No.1, pp. 

61-67.  
[31] J. G. Thursby, & M. C. Thursby. 2004. Are Faculty Critical? Their 

Role in University- Industry Licensing. Contemporary Economics 

Policy. Vol. 22, No. 2, pp. 162-178. 

[32] S. Shane, & D. Cable. 2002. Network Ties Reputation, and The 

Financing of New Ventures. Management Science. Vol. 48, No. 3, pp. 

364-381. 

[33] A. Bøllingtoft. 2012. The bottom-up business incubator: Leverage to 
networking and cooperation practices in a self-generated, 

entrepreneurial-enabled environment. Technovation. doi:10.1016. 

[34] C. S. Galbraith, A. F. DeNoble, S. B. Ehrlich, & D. M. Kline.2007. 

Can experts really assess future technology success? A neural network 

and Bayesian analysis of early stage technology proposals. Journal of 

High Technology Management Research. 17:125–137. 

[35] M. C. Thursby, R. Jensen, & J. M. Thursby. 2001. Objective, 

Characteristics and Outcomes of Major University Licensing; a Survey 
of Major U.S Universities. Journal of Technology Transfer. Vol. 26, 

No. 1-2, pp.59-72. 

[36] K. Ismail, C. Mason, S. Cooper, & W. Z. Wan Omar. 2008.  Licensing 

to established companies or spin-off Formations? How the decision 

making process has been made in commercialization of university 

patents. In Ismail K. (Ed.) Issues in Commercialization and 

Management (pp. 29-57). Printed in Malaysia by Univison Press. 

[37] J. Lowe, & P. Taylor. 1996. The sustainable of Academics Spin-offs 
Enterprise. In Oakey, R., During, W., and Kauser, S. (eds), New 

Technology Based Small Firms In 1990s, London, Chapman.    

[38] R. Svensson. 2007. Commercialization of patents and external 

financing during the R&D phase. Research Policy. 36:1052–1069. 

[39]  j. Wonglimpiyarat. 2010. Commercialization strategies of 

technologies: lessons from Silicon Valley. Journal of Technology 

Transfer. 35:225-236. 
[40] P. D’Este, & M. Perkmann. 2010. Why do academics engage with 

industry? The entrepreneurial university and individual motivations. 

Journal of Technology Transfer.     

[41] Hindle, K., & Yencken, J. 2004. Public research commercialisation, 

entrepreneurship and new technology based firms: an integrated model. 

Technovation, 24, 793–803. 

[42] S. Liyanage, & P.F. Greenfield. 1999. Towards a fourth-generation 

R&D management model-research networks in knowledge 
management. International Journal of Technology Management.18: 

294–372. 

[43] W. L. Miller, L. Morris. 1999. Fourth Generation R&D: Managing 

Knowledge, Technology and Innovation. 1st Edition. John Wiley and 

Sons, New York, USA. 

[44] J. Niosi. 1999. Fourth-generation R&D: from linear models to flexible 

innovation. Journal of Business Research. 45:111–117.  
[45] X. M. Song, M. E. Parry. 1997. A Cross-National Comparative Study 

of New Product Development Processes: Japan and the U.S. Journal of 

Marketing. 61 (April), 1-18. 

[46] G. S. Day. 1994. The Capabilities of Market-Driven Organization. 

Journal of Marketing. 58(October): 3-13. 

[47]  C. O’Gorman, O. Byrne, D. Pandya. 2008. How scientists 

commercialize new knowledge via entrepreneurship. Journal of 

Technology Transfer. 33: p23-43. 
[48] G. Markman, P. Phan, D. Balkin, & P. Gianiodis. 2004. 

Entrepreneurship From the Ivory Tower: Do Incentive Systems 

Matter? Journal of Technology Transfer. 29(3-4): 353-364. 

[49]  O. W. Lever. 1997. Selling and Marketing of R&D. Research-

Technology Management. July-August, pp 39-45. 

[50] R. C. Drof, K. K. F. Worthington. 1990. Technology transfer from 

universities and research laboratories. Technology Forecasting and 

Social Change. 37:251-266.  
[51] E. W. Eldred, M. E. McGrath. 1997a. Commercializing new 

technology I. Research-Technology Management. January-February, 

pp 41-47. 

[52] E. W. Eldred, M. E. McGrath. 1997b. Commercializing new 

technology II. Research-Technology Management. March-April, pp 29-

33.  

 

 


