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ABSTRACT 
Introduction: According to an article of Hsu et al the relation between the variables in 

general and analytical model of research. Four variables of human, financial, commercial, 

cultural, or institutional resources have been studied. 

Methods: The study used a descriptive method of mathematical modeling and in terms of 

purpose, it is applied. At first, studying the records of the plan and then working on the main 

theme of the thesis are considered. 

Result:  The results showed that in human resource part, sub-factors of the college quality; 

in financial resources, the sub-factor of industry; in Commercialization, the sub-factor of 

patent portfolios; and in cultural resources, the sub-factor of incentive policies were the top 

priorities. 
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Introduction  

In recent years, motivation of various universities for 

development has turned from focus on shear research and 

development to the development of Applied Sciences and 

entrance to business world. Many of big universities have 

attempted to develop technology transfer resulting in the 

development of technology incubators and close relation 

with technology parks. Development of such programs has 

created a closer relation between universities and various 

industries, so that universities can play a more active role in 

the economy of country. Development of new applied 

science, training skilled manpower in the form of academics 

consultants, reduction of the cost of research due to faster 

achieving of large and small companies to laboratories and 

libraries of universities, integrated social networking of 

academics that understand the relationship between 

universities and research centers and industry ,the 

possibility of easier justifying of domestic and foreign 

investors and improving the status of universities and 

students in the community can be mentioned as some of the 

results of connection between universities and industry ( 

Powers, 2003T 43). Although all the benefits as the results 

of connection of universities with industry are not 

unexpected, the mechanism of development of relations in 

different countries is very different and requires detailed 

plans.  

Universities are one of several institutions that in addition to 

institutions and enterprises as well as research institutes 

have attempted to develop knowledge and modern 

technologies for economic agencies. In addition to 

development of knowledge and modern technology, 

universities are capable of practice and commercialization 

of new knowledge (Marques et al, 2009, 539). 

Commercialization of research results is one of the 

important steps toward innovation system guaranteeing 

stability and continuity of research. In addition to providing 

significant economic value for enterprises, it facilitates 

knowledge-based economic growth of society. 

Commercialization is converting the new findings and 

research ideas into products and services and technologies 

available on the market; in the other word, 

commercialization of research set is attempts made to sell 

research works aiming to gain profit and further association 

of education and research with economic and social goals. 

According to the above definitions, commercialization can 

be seen as delivering an idea or innovation to market 

(Muller, 2006, 1486). 

The task of the universities in the field of science is research 

conduction and making it practical and their task is not only 

to create new knowledge. In fact, developing links with 

industry through research and partnerships at various 

institutions such as technology incubators and technology 

parks can be considered as some activities having a major 

role in making new knowledge practical.  In addition, it 

forms one of the main missions of universities in the field of 

current complex business (Etzkowitz et al, 2001, 76). The 

most important factor of commercialization of university 

research is partnerships between academia and industry as 

well as the establishment of small companies affiliated to 

the university (Hsu et al, 2010, 782). Many studies have 

shown that application of knowledge in many areas requires 

the creation of a coherent network between universities and 

industrial and government organizations (Adams et al, 2001, 

76).  

In recent years, by following policies and programs of 

scientific development, we have witnessed a considerable 

growth in scientific products in the country, but what can tie 

the growth to stable development of the country, and create 

dynamism and effectiveness of academic institutions is 

applying and commercializing scientific achievements to 

improve social welfare. Analyzing the challenges of 

commercialization of research and technology achievements 

show that the main problems in this area are mainly due to 

lack of proper definition of research projects aimed at 

commercializing and tailored to the specific needs of 

industry and society, orientation of existing projects to meet 

the needs inherent in the national or international market, 

the lack of need of the product and service to innovation, 

lack of experience and expertise required for 

commercialization of achievements, unclear role of 

researchers in the commercialization process and their lack 

of motivation for active participation in the 

commercialization.  

In order to set up technology, different issues such as 

collaborative research, contract research, consulting, 

technology licensing, high training, advanced training for 

staff, research staff exchanges and other formal forms or 

formal information transfer must be considered that are 

placed in four areas: human resources, cultural and 

institutional resources, financing and business resources 

(Hsu et al, 2015, 14).  

In successful commercialization of technologies in 

universities, it appears that four main criteria of cultural / 

institutional resources, human resources, commercialization 

resources and financial resources are involved. However, 

what needs to be studied is the effect and the interplay 

between these factors together and determination of the 

relative importance (weight) of each of these criteria. 

To determine the association between measures, Delphi 

method and technique of interpretational structuring (ISM) 

and analytic network process will be used that in this study, 

we are seeking to examine the relationship between these 

criteria, so that by calculating the weight of a subset of these 

factors, important factors affecting the performance of 

technology transfer at the Universities can be identified.  In 

this regard, the Delphi method, technique of interpretational 

structuring and analytic network process will be used. 

Interpretational structuring technique is applied for 

structuring elements (indicators) effective in solving a 

problem (improving a system). Interpretational structuring 

technique leads to creation of a "diagraphs" of the complex 

relationships between the elements in a system and 

facilitates its study (Shahabadkar et al., 2012). In the first 

step, the elements or indicators from a system should be 

listed and then the relationships between elements must be 

determined using a Yes and No questionnaire. Then the 

group decision making for consensus on the relationship 

between each pair of A, B elements is identified, and ideas 

of experts participating in the survey for paired comparisons 

of influencing parameters (e.g. A, B) will be asked. 

Afterwards, consensus of the possible relationship for a 

couple of criteria will be identified. Then, we determine the 
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relation between the components and then by forming 

adjacent matrix and access matrix, we do software 

categorization from access matrix, so leveling is performed.   

Conceptual Model of Research 

According to an article of Hsu et al., (2015), the relation 

between the variables in general and analytical model of 

research can be considered as the chart 1-1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As shown in Figure 1-1. Different variables relationship 

affects the commercialization of the technology. Four 

variables of human, financial, commercial, cultural, or 

institutional resources have been studied. 

Research method 

      The study used a descriptive method of mathematical 

modeling and in terms of purpose, it is applied. At first, 

studying the records of the plan and then working on the 

main theme of the thesis are considered. 

Group of Experts 

     Group of Experts of the present study is managers of 

Applied Science University of Markazi province. 

Information on them is given in Table 1-3 and as multi-

criteria decision-making methods are used, a large number 

of managers cannot be taken into account. For this purpose, 

20 senior managers were selected for review and analysis of 

factors effective in Performance technology transfer at the 

University.  

To review research questions in the first round by the 

Delphi method and open and rating questionnaire, factors 

affecting the technology transfer in the organization were 

determined. Then, using interpretational structuring 

technique (ISM), the relationship between factors was 

specified.  Using network analysis process ( ANP)  weight 

of factors and their prioritization will be determined, which 

are as the following based on the order of research 

questions: 

1. What are the factors affecting the performance of 

technology transfer at the University?  

To determine the influencing factors, the Delphi method as 

well as open and rating questionnaire has been used. 

2. How is the conceptual model for the relationship 

between the factors affecting the performance of successful 

technology transfer at the University? 

To determine the association between factors affecting 

technology transfer function, interpretational structuring 

technique has been used. 

3. Among the factors affecting the performance of 

technology transfer which one is more important? 

To determine the importance of the factors affecting the 

performance of the technology transfer, process network 

analysis has been used. 

Discussion and conclusion 

1. What are the factors affecting the performance of 

technology transfer at the University?  

Factors affecting performance of technology transfer at 

University include four sources that Hsu et al (2015) used in 

his research. To check the compatibility of these resources 

at the University, the Delphi method was used, and 

according to the results of obtained scores that were higher 

than average, it was shown that these resources can be 

examined as factors affecting the performance of technology 

transfer at the University  

2. How is the conceptual model for the relationship 

between the factors affecting the performance of successful 

technology transfer at the University? 

To determine the conceptual model and the relationship 

between factors, interpretational structuring technique has 

been applied. According to the two- option Yes and No 

questionnaire, adjacent matrix was formed, then, according 

to the access matrix, ranking was done. The results showed 

that the financial resources were in the first level and 

human, cultural and commercialization resources were at 

the second level.  

3. Among the factors affecting the performance of 

technology transfer which one is more important? 

To determine the importance of the factors, process of 

network analysis was used. In the beginning, according to 

the network structure that was obtained in the previous step, 

before super matrix was formed. In addition, to determine 

the weights of criteria and putting it in super matrix, 

pairwise comparison questionnaire was used. Thus using 

MATLAB software, super matrix was stabilized in cube and 

weighs of factors were extracted.  The results showed that 

the development of entrepreneurship, entrepreneurial 

experience, experience of technology transfer offices and 

number of staff with high- ranked qualifications are at the 

first ranks, and quality and size of the faculty, the university 

location and patent portfolios come last. 

In research conducted by Hsu et al (2015) considered 22 

sub-factors for the four main factors. In the initial phase, six 

sub-factors of college size, technical sections size, number 

of staffs conducting  full-time researches, the University 

location,  development of entrepreneurship Programs and 

entrepreneurial experience were deleted and their research 

was conducted according to 16 sub-factors. The results 

showed that in human resource part, sub-factors of the 

college quality; in financial resources, the sub-factor of 

industry; in Commercialization, the sub-factor of patent 

portfolios; and in cultural resources, the sub-factor of 

incentive policies were the top priorities. 

Reference  

dams, J. D., Chiang, E. P., Starkey, K, (2001). "Industry–

university cooperative research centers". Journal of 

Technology Transfer, 26, pp. 73–86. 

Human 

resources 

Cultural and 

institutional 

resources 

Financial 

resources 

Commercializati

on resources 



Hamzehlooyan and Keramati                                                                                  Volume 5 Issue 3 Sep 2017                                   

UCT Journal of Research in Science, Engineering and Technology   

Aghazadeh, S. -M., (1999), “Human Resource 

Management: Issues And Challenges In The New 

Millennium”, Management Research News, 22, 12. 

Barnes, T., Pashby, I. and Gibbons, A. (2002), "Effective 

University –Industry Interaction: A Multicase 

Evaluation of Collaborative R&D Projects". European 

Management Journal. Vol. 20, 58-272.  

Belderbos, Rene and others, (2008), "Intra–firm technology 

transfer and R&D in foreign affiliates", journal of the 

Japanese and international Economies, volume 22, issue 

3, pages 310 – 319. 

Branstetter, lee and Chen, jong – rong, (2006), "The Impact 

of technology transfer and R&D on productivity 

growth in Taiwanese industry", journal of the Japanese 

and international Economies, Volume20, issue 2, pages 

177 – 192. 

Chong, C. N., (2006). "A ThesisOn Pearson 

FellowshipsProgram Contracting 

AndCommercialization In Research", Presented To 

The University Of Waterloo In Fulfillment Of The 

Thesis Requirement For The Degree Of Doctor Of 

Philosophy In Management Sciences Waterloo, 

Ontario, Canada. 

Debackere, K. and Veugelers R. (2005). "The role of 

academic technology transfer organizations in 

improving industry science links”, Research Policy. 

Vol. 34: 42-321.  

Degeeter, M. J., (2004). "Technologycommercialization 

manual: strategy, tactics and economicsfor business 

success [online]". Champaign publisher, Med-

LaunchInc., Available.  

Dixon, John & Kouzmin, Alexander, (1994). "The 

Commercialization ofthe Australian Public Sector: 

Competence, Elitism or Default inManagement 

Education?". International Journal of Public Sector 

Management. Vol. 7 No. 6, pp. 52-73. 

Etzkowitz, H., Leydesdorff, L, (2000), "The dynamics of 

innovation: from national systems and “Mode 2” to a 

Triple Helix of university–industry–government 

relations". Research Policy, 29, pp. 109–123. 

Fontana, R., Geunab, A. and Matt c M. (2006). "Factors 

affecting university–industry R&D projects: The 

importance of searching, screening and signaling". 

Research Policy. Vol. 35: 23-309.  

Gans, J. S., Stern, S., (2003b). "The product market and the 

market for “ideas”: commercialization strategiesfor 

technology entrepreneurs", Research Policy, No. 32, 

pp. 333–350.  

Gibbs Anthony, (2000). "Human Resource Planning". http: 

//members. aol. com /volsector/hrplan. htm. 

Henry, Michael and others (2009), "Trade, technology 

transfer and national rise efficiency in developing 

countries", European Economic Review, Volume 53 

issue 2, pages 237 – 254.  

Hoover, W. (2002), “The Future Of Human Resources: 

Technology Assists In Streamlining Your Hr 

Department”, Colorado Biz, 29, 4. 27.  

Hsu H., E. B. Roberts, C. E. Eesley, (2010), "Entrepreneurs 

from technology-based universities: Evidence from 

MIT", Research Policy, 36, 768–788. 

Hsu W. L. David, Yung-Chi Shen, Benjamin J. C. Yuan, 

Chiyan James Chou, (2015), "Technological 

Forecasting & Social Change", Technological 

Forecasting & Social Change, 92, 25–39. 

Lanctot, A. and Swan, K. S., (2000), "Technology 

acquisitionstrategy in an internationallycompetitive 

environment", Journalof International Management, 

No. 6, pp. 187-215.  

Marques J. P. C., J. M. G. Carac¸ H. Diz, (2009), "How 

canuniversity–industry–government interactions 

change the innovation scenario in Portugal?—the 

case of the University of Coimbra", Technovation, 26, 

pp. 534–542.  

Mehta, S. S., (2008). "CommercializingSuccessful 

Biomedical Technologies: Basic Principles for the 

Developmentof Drugs", Diagnostics and Devices, New 

York, Cambridge UniversityPress. 

Mueller Pamela, (2006), "Exploring the knowledge filter: 

How entrepreneurship and university–industry 

relationships drive economic growth", Research 

Policy, 35, pp. 1499–1508.  

O’Shea Rory P., T. J. Allen, A. Chevalier, F. Roche, (2005), 

"Entrepreneurial orientation, technology transfer and 

spin-off performance of U. S. universities", Research 

Policy, 34, pp. 994–1009. 

OECD, (2000), “Knowledge Management in the 

Learning Society”, Paris. 

Porter, Michael, E. (1985), "competitive advantage", New 

York, free press, pp 166 – 169. 

Powers, J, (2003), "Commercializing academic research: 

resource effects on performance of university 

technology transfer". The Journal of Higher Education, 

74 (1), pp. 26–50. 

Reibstein, Larry, (1987), "Follow the Leader: workers Face 

Dilemma when Boss is sinking", The wall street 

Journal. 

Samson, K. J. and Gurdon, M. A. (1993). "University 

scientists as entrepreneurs: a special case of 

technology transfer and high-tech venturing". 

Technovation. Vol. 13, No. 2: 63-71.  

Servo, J. C., (1998), "Commercialization and 

businessplanning guide for the post award period: 

design especially for thetechnology entrepreneur", 

Dawnbreaker Press.  

Shahabadkar. P, S. S. Hebbal & S. Prashant, (2012), 

"Deployment of Interpretive Structural Modeling 

Methodology in Supply Chain Management –An 

Overview", Industrial Engineering & Production 

Research tiliiti, Volume 23, Number 3 pp. 195-205. 

Siegel, D. S., Waldman, D. A., Atwater, L. E., Link, A. N. 

(2003a). "Commercial knowledge transfers from 

universities to firms: improving the effectiveness of 

university–industry collaboration". Journal of High 

Technology Management Research. vol. 14: 33-111.  

Spilling, O. R. (2004). "Commercialisation of knowledge–

conceptual framework". 13th Nordic Conference on 

Small Business (NCSB) Research.  

Stone, Raymond J. (1998). "Human Resource 

Management". Australia N. y John Wiley & Sons. 

Toole, A. A. and Czarnitzki, D., (2007), “Biomedical 

academic entrepreneurship through the SBIR 

http://members.aol.com/
http://members.aol.com/


University College  of Takestan 

 

program”, Journal of Economic Behavior & 

Organization, Vol. 63: 38-716. 

Ulrich, D. (1998), “A New Mandate For Human 

Resources”, Harvard Business Review, 76, 1, 34-124. 

Unido (1989), "Technology management in developing 

country", report, Vienna. 

 
 


