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Abstract 

The study presents a structural equation model of commercialization. In this study, reviewing the previous 
studies conducted on commercialization of research outcomes and a content analysis 33 factors affecting 
commercialization were extracted and categorized in 6 main groups, namely, research-oriented factors, 
industry-oriented factors, the government, technology parks and growth centers, environment, and 
commercialization. Then, based on the identified indicators, the conceptual model of commercializing research 
outcomes was designed and a questionnaire was developed for confirming its factors in Iran, which were 
confirmed by the experts. Data collected were analyzed by LISREL and the software proposed an appropriate 
analytical model. The major hypothesis of this study referring to the idea that the 6 constructs mentioned 
constitute the concept of commercializing research outcomes was significantly confirmed. It was found out that 
the government is the most influential factor in commercializing research outcomes. Besides, in order to 
implement the confirmed model a specific methodology was proposed and surveyed. Finally, the Islamic 
Advertisement Organization was selected as the study field and the results of which are reported.  

Keywords: Commercialization, Structural equation model, Research outcomes, Technology parks 

1. Introduction 

Economic development, as one of the main goals of governments, has features such as economic growth, 
production, and increasing wealth endogenously. The paradigm of governments’ views toward controlling the 
economy of countries has been changing from wealth distribution to “wealth production”. In some recent 
decades, commercializing research outcomes has been considered as a way through which wealth can be 
produced from human and social capitals (Albert Ottawa Report, 2002). Nowadays, technology experts are 
aware from the fact that the feature of the age of wisdom is using innovation in technology and production which 
can be achieved by commercializing the latest outcomes of technology gained by innovative ideas (Clarysse & 
Moray, 2004).  

Innovative ideas can be formed as research projects in universities and research institutes and result in scientific 
achievements. But directing these achievements toward industry, compensating lack of investment for 
production, offering them as a product to market, and finally generating economic value from scientific 
researches is an important step in which governments can play a major role (Kropp and Zolin, 2005). Bridging 
the gap between university researches and innovators of industry is the mission followed by the governments 
through establishment of growth centers and technology parks so that they can produce economic profit by 
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enhancing commercialization of scientific achievements. Commercialization is a rational process, which 
commences from idea creation and moves toward market and commerce.  

The present study, while investigating the models proposed for commercialization process and researched 
conducted in this area, embarks on finding the answer to following questions: which factors affect the success of 
commercialization of scientific achievements? What are the most important factors affecting commercialization 
of research outcomes in Iran? 

2. Commercialization 

Various definitions have been proposed for commercialization; but to put it simply, commercialization is 
introducing or offering a new product to market (Courtois, 2004). Canadian government defines 
commercialization as the process through which research outcomes become operational, and ideas and new 
findings develop within new products. In this respect, services or technologies are achieved that cab sold 
throughout the world (Nealy, 2004). Nealy (2004) defines commercialization as the process of reducing 
expenses of developing and selling a new product. Because the more a product is developed in line with 
customer/industry needs, the easier it is sold (Kotler, 2001).  

In other studies (Rosa & Rose, 2007; OECD, 2005; Vincent, 2005), commercialization has been defined as 
activities which change knowledge into product. Previous studies show that the process of developing a product 
involves four stages. The initial stage relates to concept generation and explorations. The second stage is the 
stage of technical development and design. The third stage deals with prototype construction and the fourth stage 
involves commercialization of the product (Vincent, 2005). Procedures have been proposed by researchers for 
successful commercialization of a product including orientation of market researches, determination of the target 
market, preparing the business plan, following potential customers, encouraging potential strategic partners, and 
following financial resources (Raines, 2005). 

3. Literature Review 

Information Technology Association of Canada argues that commercialization is a complex and risky process 
and from every 3000 new ideas presented in research and development departments, only 1.7, i.e. 51 ideas, 
proceed to market out of which only one succeed in the market (Courtois, 2004). For a successful 
commercialization of an idea, the focus must be on strategies, investment in higher education and university 
researches, creation of infrastructures for public sector’s support from research and development, expanding 
collaboration between government and universities in training the new generation of researchers, and creation of 
a strong scientific and technical culture. The role of governmental investment for the success of 
commercialization has been emphasized in the study of Courtois in 2004. Of course, Caerteling, Halman and 
Doree (2008) have confirmed this role.  

Korpp and Zolin (2005) in a study focusing on the development and commercialization of new scientific and 
technological findings in global economy, argue that having strong ideas is not enough for success, because 
creative ideas require operational budget to be commercialized and developed. According to this study, 
involvement of the government and financing commercialization process is a key role. This study is designed on 
the basis of a framework offered by Lumpkin & Dess (1996) which considers environmental factors, company 
orientations, and organizational factors as influencing commercialization of the product. It introduces 
government as merely a facilitator (Kropp and Zolin, 2005). 

Chen et al (2004) conducted a study aimed at investigation of the research and development policies of 
Taiwanese government. They argue that establishment of science and technology parks and supporting high tech 
industries are factors contributing to the success of this country. The results of this study show that the criterion 
of market potential has the highest weight and technology level and government policy rank next (Chen, et al., 
2004). Larson and Murray conducted a similar study (2008) in Mexico and China indicating that establishment 
of Community Learning Centers (CLCs) leads to acceleration of commercialization process (Larson and Murray, 
2008).  

On the other hand, enhancement of Small and Medium Size Enterprises (SME) has been identified as an efficient 
method in economical growth and development of countries like Malaysia, Singapore, Taiwan, Thailand, and 
South Korea (Abdullah, 1999; Aernoudt, 2004; Buratti & Penco, 2007). The reason is that there is no strict 
bureaucracy in SMEs, finding staff is done easily, and these industries enjoy high flexibility for accepting new 
technologies (Payne, 2002). According to UNCTAD report (2002), over 60 to 70 percent of occupations in 
developing countries has been created by small and medium size businesses. Also, investigation of the share of 
income-earning of these agencies in the economy of countries show that countries with higher level of GDP have 
larger sector of small and medium size agencies in comparison to countries with lower GDP level (Dubey et al, 
2005). Besides, Vass (2008) referring to previous studies argues that university research can produce economic 
and social value only when they are commercialized. This study considers development of a private regional 
investment market, with emphasis on investment on new regional companies, as the key for success (Vass, 
2008). 
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Furthermore, the technological innovation development department of North Carolina University conducted a 
study in 2002 with collaboration of the international RTI institute in order to find the best methods of 
transferring technology in Wake Forest University. In this study they identified the main factors influencing the 
success of operationalizing and transferring technology in the university as following: 1. Support of top  
executive manager, 2. Organizational structure, 3. Sufficient resources, 4. Personnel, 5. Promotion of creativity, 
6. Risk taking and risk reducing, and 7. Commercialization strategy process. Additionally, the collective 
commitment for economic construction which is guided by technology, and resources for commencing the 
activities such as technology park, risk-taking investor, and a commercialization office related to research and 
economic activities are required (RTI International, 2002).  

According to Sun, Ni, and Leung (2007) in Hong Kong, the factors affecting the success of the programs of 
growth centers include factors depending on environment, factors depending on the growth center, and factors 
depending on the personnel of the growth center. This study presents the vital success factors of growth centers 
and technology parks as the followings: 1. Practical and theoretical commitment of the government to the 
programs of the growth center, 2. Taking market and product factors into account instead of technology, 3. 
Communicating with universities from formal relations to informal ones, 4. Financial support, 5. Support service 
to the personnel of growth centers who are the main agents of the activities of the center (Sun, Ni, and Leung, 
2007).  

3.1 Influential Factors  

As it is seen, many studies have been conducted from different viewpoints for finding an appropriate model of 
commercializing research outcomes. It cannot be accurately determined which viewpoint is more important than 
the others are. In this regard, one method of finding a more appropriate answer is investigating the 
commonalities and criteria emphasized in all views. The aim of the present study is identifying and finding the 
most important factors affecting commercialization. Thus, a collection of factors affecting commercialization 
process was identified by reviewing models and studies conducted on commercialization of scientific outcomes. 
Except commercialization concept itself, the five main factors are 1) Research-oriented factors, 2) 
Industry-oriented factors, 3) Government, 4) Science and technology parks and growth centers, and 5) The 
environment (Table 1).  

Every indicator and its influence upon commercializing research outcomes are presented as a hypothesis. In this 
respect, a questionnaire was developed and each indicator was presented as separate hypothesis to test its effect 
on commercialization trend of research outcomes in Iran. The five hypotheses (major constructs) are as 
following: 

Hypothesis 1. Presence of research-oriented factors is considered as a key for commercializing research 
outcomes. 

Hypothesis 2. Presence of industry-oriented factors is considered as a key for commercializing research 
outcomes.  

Hypothesis 3. The direct presence of the government is considered as a key for commercializing research 
outcomes. 

Hypothesis 4. Establishing and supporting technology parks, growth centers, and knowledge-based enterprises 
affect commercialization of research outcomes. 

Hypothesis 5. Coordinating environmental factors with research subjects and functions of industry is a key factor 
in commercializing research outcomes. 

3.2 Causal Model 

According to the literature and hypotheses formed, a theoretical causal model of commercializing research 
outcomes in Iran is proposed which involves five exogenous latent variables (research-oriented factors, 
industry-oriented factors, the government, technology parks and knowledge-based enterprises, and environment) 
and an endogenous latent variable (commercialization). 

4. Research Methodology 

Content analysis was utilized in order to identify influential factors. Content analysis is a method confirmed by 
many studies and is considered as one of theoretical research tools (Kassarjian, 1977; Kolbe & Burnett, 1991; 
Okazaki & Rivas, 2002). The factors then were offered to university experts and industry specialists within the 
framework of a questionnaire to be investigated. In this study, deductive- inductive method was employed so 
that the international factors affecting commercialization of research activities are identified on the one hand, 
and their applicability is investigated in Iran, on the other.  

Since the questionnaire developed for this study involved a rather large number of questions and it was likely to 
face with low response rate in case of using electronic tools, like email, for its administration, the printed 
questionnaire and interview was utilized for collecting data. The questionnaire was administered in person and in 
presence of at least one member of the research team to most of the experts. The reason was that there were 
some new concepts and presenting operational definition in the questionnaire could not answer experts' questions 
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by itself. By applying these measures, a high response rate (almost 70%) achieved. Data collection process 
commenced at the beginning of May and finished in the middle of Aug 2010.  

4.1 Participants  

An operational definition of expert is proposed in order to identify academic and industrial experts in the field of 
commercializing research outcomes. According to this definition, an academic expert is the one who 1) Has an 
educational – scientific position in university, and 2) Has experience in at least one research – scientific area. 
Also, an industrial expert is the one who 1) Has at least one university certificate and participates directly in the 
research and development department of a company, and 2) Works in an industrial research institute. In this 
regard, all members of research centers in Qazvin province are involved in this study. Research centers of this 
province include the Management Research Center of Qazvin Azad University, the Industrial Research Center of 
Alborz Industrial Estate, Jahad-e-Daneshgahi, and some intra-university centers. In sum, the number of 
individuals qualified as experts in this study was 163 all of whom were considered as the participants of this 
study.  

Then, a Likert scale questionnaire was developed to integrate the views of experts in academic specialized 
criteria and those of the industrial experts in industry-oriented section. From among the participants, 150 
individuals were available and the questionnaire was administered to them. In sum, 104 questionnaires were 
completed and returned. Also, an interview was conducted with the experts about some criteria about which a 
limited literature was available. For instance, about establishment of applied journals, interview was utilized in 
addition to the questionnaire.  

4.2 Data analysis 

The structural equation modeling (SEM) approach was utilized for testing the hypotheses of this study. LISREL 
8.53 was used in this regard.  

5. Result 

5.1 Measurement Model 

The main statistics (mean, standard deviation, and confirmatory factor loadings) for all variables are presented in 
Table 2. Validation of research instrument was performed by confirmatory factor analysis (CFA) of LISREL 
measurement model. In order for a feature to be considered as valid, it must have at least 0.6 factor loading with 
its related construct (Nunnally, 1978). All questions or features obtained this criterion in measurement. Only 
three features of researchers' flexibility with factor loading of 0.55, applied journals (0.56), and customers' 
flexibility (0.58) did not meet this criterion. However, considering the fact that marginal significance is 0.55 
(Cho & Cheon, 2004), these three features were regarded as the confirmed P-Values and were kept in the model. 
Figure 1, shows the output model of LISREL and confirmatory factors loadings of each factor.  

The feature of Beneficial Idea Generation with factor loading of 0.94 has the highest correlation with the 
construct of "research-oriented factors" in comparison to other indicators, i.e. targeting (0.88), Proficient 
Scholars   (0.86), Feasibility  (0.71), modeling (0.66), and researchers' flexibility (0.55). In "industry-oriented 
factors" construct, the feature financing with factor loading of (0.91) has the highest effect compared to features 
of customer-oriented (0.87), managers' flexibility (0.65), and technical opportunities (0.61). In the construct 
"technology parks and knowledge-based companies", the marketing feature with factor loading of (0.89) is 
highly correlated with the construct in comparison to other features, i.e. expanding research culture (0.79), 
financing (0.66), creation of competitive advantage (0.62), market technique (0.61), and applied journals (0.56). 
In the construct "the government" the feature of market creation with factor loading of (0.96) has the highest 
correlation with this construct compared to the features of financing (0.92), creation of national innovation 
system (0.88), and establishment of technology parks (0.71). In the construct "environment or environmental 
factors" the informative system feature with factor loading of (0.87) in comparison to other features, namely, 
venture investor (0.85), market potential (0.69), economic situation (0.65), and customers' flexibility (0.58), has 
the highest correlation with the construct of environment. Finally, in the construct "commercialization", the 
feature of economic development with factor loading of (0.92) has the highest correlation with the construct 
relative to features of wealth creation (0.87), and attraction of new investors (0.71).  

5.2 Structural Equation Model 

The first step in testing the hypothetical model of the research is estimating model fit (Fig. 1). In this study  
test was employed to find out that the model is fit with the data but does not yield a very good value. The reason 
is that  test is very sensitive to the number of the sample and does not yield a good result in structural test 
most of the times (Cho & Cheon, 2004). Thus, Bentler & Bonnet (1980) suggested a /degrees of freedom 
ratio for testing model fitness. In this regard, the number measured was 2.4; ( =874.6, df= 369). As it is shown 
in Fig. 1, the Normed Fit Index (NFI) was 0.89, the Comparative Fit Index (CFI) was 0.91, and the Root Mean 
Square Residual (RMSR) was 0.06. Finally, on the basis of these measurements, it was concluded that the model 
is a satisfactory one.  
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5.3 Causal Model Analysis 

The second step in testing the model is testing the hypotheses using path significance analysis for each constructs 
of the research model and variance analysis (R2) for each path (the path coefficient and path significance are 
indicated in Fig. 1 and Table 3). As it was predicted, all five constructs introduced (Hypothesis 1 to 5) have 
significant effect on commercialization (p<0.05). In this study, the construct of government with the path 
coefficient of 0.52 was recognized as the most influential factor compared to other constructs, namely, 
industry-oriented factors (0.44), research-oriented factors (0.37), establishment of parks (0.19), and environment 
(0.14). At the end, as it was hypothesized, it was found out that the five constructs (research-oriented factors, 
industry-oriented factors, technology parks and knowledge-based companies, the government, and environment) 
constitute the concept of commercialization of research outcomes.  

6. Implementing the Factors 

In order to specify the relationship among the main factors found and their effect on commercialization process 
in Iran, it was tried to place the main factors identified, i.e. research-oriented factors, industry-oriented factors, 
technology parks and knowledge-based companies, the government, and environment within the framework of 
an experiment for objective investigation. From the viewpoint of most international and national experts, the 
government is a very important factor which plays a crucial role among other factors. Indeed, if this factor is 
removed from the process of commercialization, this process will face serious problems. Besides, it was 
identified as the main concern of most national experts in their interviews, because researchers design and 
develop a research with great efforts and high self-motivation while their achievements neither have a sponsor 
for employing these outcomes, nor they produce an income source for the researcher.  

On the other hand, economic development, as the main user of this process, does not practically enjoy its profits. 
The review of the literature shows that the main problem of many previous studies is lack of clarity of the role of 
the government and no clear solution is seen in these studies about the way government’s role is played (Sun, Ni, 
Leung, 2007; Abdullah, 1999; Kropp & Zalin, 2005; Larson & Murray, 2008). In other words, almost none of 
the previous studies have offered a clear strategy showing how it is possible to involve the government in 
commercialization process. The focus of the present study is on proposing and launching a solution that indicates 
how the government can be directly involved in commercialization process. 

It must be considered that the concept of government is a very broad one. The first step to be taken is to specify 
what sector of the government must be present in commercialization process. In this respect, by the 
investigations performed in the research society of Iran, it is found out that in addition to university authorities, 
two companies of Roz Net and Tebyan issue license for institutes desiring to use digital library. Possessing a 
digital library is considered as a basic merit among research institutes because it is very expensive and most 
research institutes in Iran can afford for it. 

In this regard, there are two main problems; one of them is the government and the way of its presence and the 
other is a strong technology park. One suggestion is integrating these two factors and using their strengths jointly. 
Thus, in order to create the space for government’s presence in the process, the research institute of one 
governmental organization must be selected and developed as a technology park rather that selecting a 
technology park and encouraging the government to attend. If the institute is located in an appropriate 
environment, a synergic cooperation will be created among all factors.  

6.1 Selecting the Study Case 

In order to pilot the conceptual model of the study, Qazvin and the electronic library of Islamic Advertisement 
Organization were selected as the case of study. Qazvin was selected from two viewpoints. First, from the 
perspective of research-oriented factors because according to the reports; Qazvin province and Qazvin having 
more than 190000 university students, has the highest rank among other provinces regarding the number of 
university students (bachelor degree, masters degree, and PhD) (Msrt.ir, 2009). Second; from the viewpoint of 
industry-oriented factors; according to the report of Ministry of Mines and Industries, after Tehran and Isfahan, 
Qazvin is considered as the third industrial pole of Iran (Mim.gov.ir, 2009). 

Hence, Qazvin possesses researchers and the ground for training specialist’s researchers on the one hand, and the 
potential demands for utilizing research appropriate an in line with the needs of industry, on the other. To say it 
differently, this province is considered as a potential local market for launching the results and findings of the 
researches (Rothwell & Zegveld, 1985; Chen, et al., 2004; Sun, Ni, & Leung, 2007). In this respect, it has the 
two features of an appropriate environment. 

There are several important reasons for selecting the electronic library of Islamic Advertisement. First, Islamic 
Advertisement Organization of Qazvin is one of the three organizations institutions of this city which have 
electronic library and has access to domestic and international resources through Tebyan Company. Second, this 
organization is governmental and plays a supervising role in most affairs of the city in one way or another. It 
plays an active part in all governmental decisions and requires a research capacity for offering research-oriented 
packages. Third, this library is exactly placed in the central office of this organization and makes it possible for 
the researchers to use the facilities of the organization such as conference hall. Fourth, geographically speaking, 
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this organization is located at the center of the city is not much far from universities and industrial estates. Fifth, 
Islamic Advertisement Organization has a central office in the center of all provinces and it is possible to 
generalize the results obtained for Qazvin to other centers. Finally, this organization has research and 
development, polling, etc. projects every year that outsources them due to lack of specialist Proficient Scholars.  

Thus, the main approach was developing the electronic library into a technology park so that both the electronic 
library is developed and the authority of organization directors is used for promoting research plans. In this way, 
both the main problem of way of government role is solved and the government becomes the potential customer 
of using the result of commercializing research outcomes since it is closely involved in that process.  

6.2 Methodology for Application  

In order to launch the model in the study case a methodology was developed based on which a series of 
systematic steps would be taken. As it is shown in figure 2, a specific pattern is defined for commercializing 
research outcomes in the technology park of Islamic Advertisement Organization as a governmental organization. 
The main activity is done in two departments of research and industry. The research department consists of 
research forces who are mostly professors of the universities of Tehran and Qazvin as well as administrators of 
scientific-applied journals.  

Scientific-applied journal has two main sections. The first sections is devoted to publishing researched conducted 
within the technology park of Islamic Advertisement Organization, and the second section introduces new 
research topic by conducting specialized interviews and gathering information from industry experts. In other 
words, it invites other researchers for cooperation and collects their ideas and plans in this regard. The research 
department, due to environmental requirements, has four working groups, i.e. management (marketing, 
governmental, industrial, and insurance), industry, computer, and mechanics working groups. Industry 
department is composed of two parts. The first part, industry experts, continuously cooperates with the park, and 
the second part, part time experts, cooperates with the park according to the study being conducted. In this 
department, needs assessment and Feasibility of the studies are done by direct participation of industry members 
and an initial draft is prepared. This draft is passed to research department and decision making is defined and 
developed as a research problem. Then, he proposed research framework is prepared and is offered to related 
industry for budgeting. After approval, the research process commences.  

7. Discussion 

The aim of this study was finding the factors affecting commercialization of research outcomes. To this aim, a 
structural model was developed on the basis of content analysis of previous studies. A questionnaire was 
designed and administered for testing the proposed hypotheses. LISREL software was utilized for analyzing the 
data. In general, the study contribution puts into five main dimensions. First, this study is the first attempt for 
developing a comprehensive model for commercializing research outcomes in Iran. Second, the theoretical 
foundations of this study are based on a content analysis which explores and collects the main features of 
commercialization. Third, this study not only introduces the most important factors affecting commercialization, 
but also prioritizes and introduces the most influential indicators of every factor as well. Fourth, this study offers 
a valid measurement scale for commercializing research outcomes. The main difference between the present 
study and previous ones is that confirmatory factor analysis and path analysis has been conducted by LISREL 
and the structural model of commercializing research outcomes is proposed for the first time in this study.  Fifth, 
this is the first study to test commercialization with three features of attracting new investor, wealth production, 
and economic development (previous studies concentrated only on wealth production).       

7.1 The government 

Government, as the major factor of commercializing research outcomes, must pay special attention to this area. 
As the results show, creation of national innovation system and creation of market are the features of the 
construct of government for operationalizing which great attempts must be made. Government can provide the 
primary motivation for commercializing research outcomes by requiring the executor of projects to employ the 
research outcomes of ongoing projects. This study reveals that instead of being provided with research findings, 
the government must attend at all processes of research and commercializing its outcomes. In this way, not only 
the demand for research outcomes is created, but the requesting buyer (government) itself plays a direct role in 
developing the services and the research outcome would be completely customized. It is evident that the role of 
the government as the major factor in commercializing research outcomes is beyond ordering researches. As the 
results of the study indicate, creation of national innovation system and according to Ramussen (2008), reforms 
in the national research system must be considered in the working agenda. That is to say, the government must 
prepare for productive capacities, motivating the demands of other sectors, and creating market throughout the 
country. Of course, in this study, only one manifestation of the government which can be involved in 
commercialization process is depicted.  

7.2 Industry-oriented factors 

Financing and customer-oriented are identified as the main features of industry-oriented factors. On the one hand, 
industry is considered as the market (purchaser) of knowledge-based products, and on the other, researchers are 
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known as the suppliers of these products to industry (Vincent, 2005; Raines, 2005). That is to say, industry must 
be customer-oriented, and at the same time, finance the budget. It was found out in this study that preparing 
systematic mechanisms for continuous presence of industry owners in commercialization of research outcomes is 
necessary. In this respect, according to the objective experience gained by this study, it is suggested that facilities 
are provided so that a multi-dimensional balance is created between industry mangers and industry clinic through 
continuous presence of industry managers in industry clinic. This interaction causes creation of productive ideas 
to be in line with the real needs of the industry on the one hand, and makes industry owners provide appropriate 
finances for productive ideas by truly understanding the needs of the researchers, on the other.   

7.3 Research-oriented factors 

Beneficial idea generation, as the most important feature of this factor, reveals the real value of intellectual 
capitals. According to most researchers, the commercialization process basically begins with creation of 
productive idea (Rothwell & Zegveld, 1985; Andrew & Sirkin, 2007). This feature is mostly considered by 
human capitals and researchers so that proper investments are done for preserving and employing these human 
capitals (Nealy, 2004). Many countries have considered university reforms to support human capitals by 
commercializing research outcomes (Lehrer & Asakawa, 2004a; Slaughter & Leslie, 1997; Zhao, 2004). 

7.4 Technology parks and knowledge-based companies 

Marketing has been recognized as the main indicator of technology parks, growth centers, and knowledge-based 
companies. This factor has been neglected so far due to lack of correct understanding (Farjadi & Riahi, 2007). 
Establishment and development of marketing unit can result in achieving the followings: 1. To promote the 
research outputs and select the appropriate customer and take the primary actions before the end of research 
projects; 2. To identify the real needs of industry and provide the appropriate input s of technology park system 
by processing them; 3. Marketing can attract more researchers and industries by advertising the park and 
knowledge-based companies and create better relations. At present, due to lack of appropriate attention to this 
part, technology parks face input problem and most their services, such as market technique and industry clinic 
remain unknown for researchers and industry owners. Also, technology parks must directly cooperate with a 
research-scientific journal or try to change into a research-scientific journal so that a scientific method governs 
the whole process, on the one hand, and motivation is created for researchers' participation and conduction 
research projects in these organizations. One of the main problems of research in the country is researchers' 
enthusiasm for publishing papers in international journals. Therefore, they try to target the requirements of those 
journals and develop the range of their research and theoretical framework according to national and local 
requirements.  

7.5 Environment 

Informative system and risk-taking or venture investor, with minor difference, were identified as the main 
indicators of the construct environment. Risk-taking investors are called business angles (Samadaghaie, 2003). 
Risk-taking or venture investor is the feeding source of commercialization engine. Risk-taking investors have 
played a role in more than two third of new jobs and 95 percent of innovations and establishment of 
entrepreneurial businesses in that last 25 years (Allen, 1999; Timmons & Spinelli, 2003; Chen, 2009). However, 
they face several problems, such as lack of sufficient knowledge about the environment, lack of enough 
experience about product development, and concern about the return of their capital (Feeser & Willard, 1990; 
Shan, 1990; Zahra & Covin, 1993). Risk-taking investors are the vulnerable part of commercialization (Chen, 
2009) and need special attention on the part of the government for facilitating commercialization of research 
outcomes. 

However, the information system, whose main goal is making information accessible and proving easy access to 
information (Mohammadnejad & Delangiz, 2006) must be seriously employed for promoting the knowledge of 
risk-taking investor about the environment and reducing their risks. The main output of comprehensive 
information system is easy acceptance of products produced and introduced on the basis of innovative ideas. 

In general, commercialization of creative ideas and achievements of knowledge-based activities, or in other 
words changing creativity and human knowledge (intellectual capitals) into product to be sold in the market, is a 
sustainable solution in production of wealth and encouraging more investors to participate in the profitable 
activities of these processes. As this study indicates, government can be the stimulator of this process in the first 
step by participating in all phases of commercialization of researchers' ideas and expect this process to end in 
wealth production and economic growth of the country in the next step. Particularly, in developing countries 
where the rate of national saving is lower than the desired level (Todaro, 2009) and the possibility of attracting 
capital for wealth production and economic development is limited, focus on commercialization of research 
outcomes which is considered as an endogenous factor of development is very important. Since development is a 
dynamic social movement and is defined as a continuous advancement of the whole society and social system 
toward a better life (Todaro, 2009) the necessity of sustainability and continuality of wealth production and 
economic growth becomes clear. If wealth production relies upon local forces and national researchers and 
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industries based on market demands, so that the result of their activities provides the possibility of attracting new 
investments, the resulting growth would be a sustainable one and lead to development of the country.  

In this study, the main bases of commercialization of research outcomes are presented through exploring more 
than 80 previous studies which can be a good portal for this subject. In this regard, each of the main factors and 
their indicators can be a future research area. Particularly, two variables of attracting new investors and 
economic development are new factors added to the process of commercialization and the way they affect and 
are effected can be investigated in more detail.      
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Table 1. Content Analysis for Identifying Factors Affecting Commercialization of Scientific Achievements 

1. Research Oriented Factors 
Proficient Scholars  (Goldsmith .H. Randall, 1999; RTI International, 2002; Wharton, 2003; Su, Ni, and 

Leung, 2007; Rosa and Rose, 2007; Larson & Murray, 2008) 
Beneficial Idea 
Generation  

(Rothwell & Zegveld, 1985; Wharton, 2003; Vincent, Leslie, & Harrise, 2005; Andrew 
& Sirkin, 2007; Rosa and Rsoe, 2007, RTI International, 2002) 

Scholars’ Flexibility  (Yahya & Feinstein, 1990; Rosa and Rsoe, 2007) 
Targeting (Goldsmith, 1999, ) 
Feasibility   (Goldsmith, 1999, RTI International, 2002 ) 
Modeling  (Rothwell & Zegveld, 1985; Goldsmith, 1999; Rosa and Rsoe, 2007; Andrew &  

Sirkin, 2007, Raines, 2006) 
2. Industry-Oriented Factors 
Financing  (Padova, 2005; Rosa & Rsoe, 2007, RTI International, 2002 ) 
Customer-Oriented (Yahya & Feinstein, 1990; Fecteau, 2004; Baronchelli, 2004) 
Manager’ Flexibility  (RTI International, 2002; Vincent, 2005, Kropp, and Zolin, 2005, Payne, 2002) 
Technical Opportunity  (Rothwell and Zegreld, 1985) 
3. Government 
Budget Financing  (Fakoor, 2004; Mohammadnejad & Delangiz, 2006; Agrawal & Mahan, 2005; Aimana, 

& Simamora, 2007; Caerteling, Halman, Dorée , 2008, Nealy, 2004, Su, Ni & Leung, 
2007) 

Developing National 
Innovation System 

(Kline and Rosebberg, 1986; Dosi et al., 1988; Mohammadnejad & Delangiz, 2005; 
Levit, 2001, Aimani, & Simamora, 2007) 

Establishing Tech Parks (Luger, 2000; Rubini, 2002; Su, Ni, Leung, 2007, Nealy, 2004, Larson and Murray, 
2008, Aimana, & Simamora, 2007) 

Market Creation  (Caerteling, Halman, Dorée , 2008, Aimana, & Simamora, 2007) 
4. Factors Related To Establishing Technology Parks And Growth Center 
Marketing  (Luger and Goldstein, 1991; Amirahmadi, & Saff , 1993; MSRD, 2002; Baronchelli et 

al., 2004; Chan & Lau, 2005; Bamdad, Farjadi, & Riahi, 2007; Farjadi & Riahi, 2007) 
Interaction  Bamdad, Farjadi, & Riahi, 1999; Baronchelli, 2004; Fecteau, 2004; Najaf Oshani, 2004; 

UNIDO, 2005; Griddings, 2005; Fukugawa, 2006; Angelou Economics, 2006; RTI 
International, 2002, Su, Ni, & Leung, 2007  

Expanding Research 
Culture  

(Moshiri, 1999; Beggs, 2006) 

Tech Market  Salari, 2003; Alaei Tabatabaee, 2008, RTI International, 2002 ) 
Financing  (Moshiri, 1999; Sedigh, 2002, RTI International, 2002) 
Applied Journals  (Beggs, 2006) 
Creating competitive 
advantage 

(Dosi, 1984; Moshiri, 1999; Lever and Turok, 1999; Dodgson, 2000; Metaxas & 
Kallioras, 2004) 

5. Environment 
informative System (Larson, and Murray, 2008, Aiman,  Aminullah, Simamora,2007) 
Venture Capital  (Miramini, 2008, Vass, 2008, RTI International, 2002 
Market Pull Roth well & Zegveld, 1985, Chen, Huang, Chen, 2004, Leung, Su, Ni 2007 
Customer Flexibility (Valdani & Ankarani, 2006; Rosa & Rase, 2007) 
Economy Condition (Rosa & Rase, 2007, Kropp, and Zolin, 2005) 
6. Commercialization 
Attracting investment (Goldsmith, 1999, ) 
Creating wealth  (Albert Ottava Report, 2002;  Kropp, and Zolin, 2005) 
Economic development (Abdullah, 1999; Albert Ottava Report, 2002; Rasmussen, 2008; Lehrer & Asakawa, 

2004a; Slaughter & Leslie, 1997; Zhao, 2004). 
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Table 2. The key Statistics 

Cronbach
Confirmatory 
factor loadings

SD MeanN Observer variables of items Latent variables 

       
0.78 0.86 0.344.2 103Proficient Scholars  Research Oriented Factors 

0.94 0.574.5 104Beneficial Idea Generation  
0.55 0.4 3.6 103Scholars’ Flexibility  
0.88 0.344.2 102Targeting 
0.71 0.6 3.9 102Feasibility  
0.66 0.343.8 102Modeling  

0.73 0.91 0.454.4 100Financing  Industry-Oriented Factors 
0.87 0.5 4.2 101Customer-Oriented 
0.65 0.233.8 102Managers’ Flexibility  
0.61 0.3 3.7 100Technical Opportunities  

0.76 0.89 0.254.3 102Marketing  Technology Parks And 
Knowledge-based 
companies 

0.71 0.244.1 102Interaction  
0.79 0.8 4.1 103Expanding Research Culture  
0.61 0.6 3.9 103Tech Market  
0.66 0.5 4.2 102Financing  
0.56 0.333.5 102Establishing Applied Journals  
0.62 0.463.9 102Creating competitive advantage

0.81 0.92 0.274.5 103Budget Financing  Government 
0.84 0.214.2 102National Innovation System 
0.71 0.434.1 101Establishing Tech Parks 
0.96 0.174.3 101Market Creation  

0.72 0.87 0.314.1 100Informative System Environment 
0.85 0.423.9 101Venture Capital  
0.69 0.254.1 101   Market pull  
0.58 0.473.5 100Customer Flexibility 
0.65 0.244.1 101Economy Condition 

0.86 0.71 0.543.8 100Attract new investor Commercialization  
0.87 0.454.1 100Wealth creation   
0.92 0.633.8 100Economic development 

 

Table 3. Standard Coefficient and Significance Values for the five Hypotheses of the Study 

Path significanceStandard coefficient Path Hypotheses 
4.53 0.37 Commercialization Research Oriented H1 
4.87 0.44 Commercialization Industry-Oriented H2 
3.12 0.19 Commercialization Technology Parks H3 
5.74 0.52 Commercialization Government H4 
3.84 0.14 Commercialization Environment H5 
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Figure 2. Methodology of Commercializing Research Outcomes 
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