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Accepted: 11 November 2019 The agricultural sector is the centerpiece of Iran's economicdevelopment and is capable of turning the nation into anindustrial country. But, this requires agriculture to becomeknowledge-intensive whose prerequisites are the commercializationof technological achievements. The present study was carried outby a survey design to identify the effective constructs underpinningthe commercialization system of the agricultural research achieve-ments in Iran. The statistical population was composed of facultymembers and instructors of institutes for agricultural researchand education (IAREs) in Iran. The sample size was determinedas 190 people that were taken by the proportional randomsampling technique. The face validity of the research instrumentwas confirmed by 10 experts of research commercialization, andits reliability was estimated by Cronbach’s alpha. The resultsshowed the involvement of three constructs in the process of theestablishment and development of commercialization: i.e. ‘moti-vational-behavioral’, ‘structural-organizational’, and ‘contextual-environmental’. Different groups of membership in knowledge-intensive firms, membership in scientific associations, andparticipation in startups were significantly distinctive based onthe participants’ opinions about commercialization. The level ofknowledge and skills of those involved in the process of commer-cializing research achievements was found to be lower thanaverage. Also according to the results, the respondents needed tobe more familiar with technology transfer topics, teamwork tech-niques, national and international networking technology, scienceand technology growth parks and centers, intellectual propertyissues, and methods of successful commercialization of researchachievements
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INTRODUCTIONThe knowledge economy refers to aneconomic system in which planning and de-velopment are based on knowledge and tech-nology (Bezuidenhout, 2018) and all itscomponents operate to use knowledge andtechnology in commodity and service pro-duction processes consistently and continu-ously (Parandi et al., 2014). In this economy,non-applied knowledge and technologies areperceived to be “useless” and transforma-tions are unavoidable in the paradigms of ed-ucational-research policies and the processof second academic revolution, or the so-called post-academic or post-pattern meth-ods as named by Gibbons (2002). Accordingto this approach, the policies on scientific re-search should focus on the prompt transferof research outputs to public and private sec-tor firms with the collaboration of executiveagencies for the benefit of the public(Zieminski & Warda, 1999). Presently,changes in most economic models have madeit imperative to commercialize researchachievements of academic and research cen-ters due to the emergence of the knowledgeeconomy and the lack of adequate researchfunding (Namdarian & Naimi-Sadigh, 2018).In the context of the free economy, “privati-zation and market-orientation of training andresearch” is gradually growing in spite of thefact that policies are still made by govern-ments. The study of the evolutionary process of sci-ence and technology commercialization overthe commercialization refers to the processof converting knowledge into products/ser-vices with practical and valuable applications(Reddy Metla, 2007). The process of commercialization is com-posed of four phases. The first phase is re-lated to ‘capital’ that should be supplied forresearch on a fostered idea. In the secondphase, a ‘marketing policy’ is determined.The idea is turned into technology in thethird phase – or ‘the development phase’.When an achievement can be marketed, thefourth phase – ‘commercialization’ – com-

mences during which questions are asked asto which industry will buy the technologyand where and how it should be sold(Moghimi et al., 2010). In the agricultural sec-tor, the most intricate step of this process is‘the transfer of research and educational find-ings to farms and/or relevant industries’ –this is called ‘knowledge and technologytransfer from research to production’ (Ban-darian, 2010). One of the sub-processes ofthis step is ‘the commercialization of agricul-tural technologies’ and it depends on theprocess of technology transfer from educa-tional centers to agribusinesses in farms orindustries. To confirm these complexities, ithas been documented that of about 3000fresh ideas, just one or two ideas can achievesuccess in the market (Mirbolouk & SafariAlamouti, 2008) and the process of technol-ogy transfer and commercialization does notalways turn out to be easy and viable(Pourezzat et al., 2011). The commercializa-tion of academic research achievements is acomplicated activity that supplements theprocess of idea conversion into technologyand leads to wealth creation, employmentcreation, and financial independence of uni-versities (Jahed & Arasteh, 2013). On theother hand, commercialization is a costly andlong-term process whose output is highly un-reliable. On average, commercialization costs10-100 times greater than the developmentof new technology. Furthermore, the likeli-hood of its success is very low so that the suc-cess rate of the process of commercializationof new technologies is less than 5 percent.Even if the commercialization of technologyis to succeed, it will take a long time (Asianand Pacific Center for Technology Transfer,2005). The investigation of approaches to com-mercializing technology knowledge disclosesthree main approaches in the world. In thefirst approach, technology commercializationis considered a chain from idea generation tosale and use of technology by the end-user. Inthis view, commercialization is perceived asa process during which technology turns into
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successful economic products. According tothe second approach, technology commer-cialization is synonymous with technologytransfer. In other words, technology commer-cialization is defined as the transfer of knowl-edge and technology from one person/groupto another person/group for the use in a sys-tem, process, product, or procedure. Thisview holds that technology is only trans-ferred from research centers to the existingindustries or new businesses. In the third ap-proach, it is assumed that there are market-ing and new product developmentprofessionals in enterprises, and technologycommercialization is defined as the last stepof the cycle of new product development(Parandi et al., 2014).In Iran, the issue of the independence of ed-ucational institutions, especially in the finan-cial aspect, was raised in the FourthDevelopment Plan and was highlighted evenmore in the next Development Plans (Badriet al., 2009). This has made it growingly pos-sible to have an economic view on educationand research. To adapt to this policy change,the paradigms of investment supply and themanagement styles of these institutions haveundergone extensive developments (Ylijoki,2000). Studies have shown that in advancedeconomies, the share of technologicalachievements of the service sector (68 %) ishigher than other sectors in gross nationalproduct. This confirms that the technologicalachievements of IAREs, which are not mainlyconfined to the production of physical ma-chinery and devices and/or agricultural in-puts such as seeds, fertilizers, and biologicalpesticides, can play a significant role in meet-ing the technological needs of agriculture. Ex-ample achievements are optimal plantingpatterns and a development paradigm fornew agribusinesses. The distinctive charac-teristic of these achievements is that they are“costlier” and “more time-consuming” thanthe technological achievements of researchcenters. In other words, these achievementsare formed within the interaction of students,teachers, and users’ community. On the other

hand, their achievements penetrate and in-fluence the marketplace at a faster pace. Thiscan be attributed to the fact that since insti-tutes for research and education (IREs) are intouch with production units and producersand their graduates and the centers them-selves attend different academic and produc-tion symposiums and technology exhibits,these institutes have the chance of influenc-ing markets and their customers more effec-tively.IAREs, which have a mission to produceknowledge and technology and to train, pro-mote and develop their applications onfarms, are responsible for the development ofthe agricultural sector, the production, pro-motion, and training of modern agriculturalknowledge and skills, and the introduction ofinnovations. AREs of MJA have played a sig-nificant role in the generation and commer-cialization of these achievements and havebeen involved in educational and trainingmissions for applied research, the training ofhuman resource, the education of futurefarmers, the training of agricultural users,and the development of current farmers’skills by holding short-term and long-termscientific and applied training courses sinceover half a century ago. However, the achievements have not beencommercialized well enough for several rea-sons such as the lack of mental readiness forthe sale of this knowledge and technology inthe market, the lack of efforts to introducethem into the market of the agricultural sec-tor, and the poor financial status of users. Onthe other hand, given the existing regulationspolicies, and plans, no effective attempt ismade to establish and institutionalize knowl-edge and technology commercialization inthe agricultural researcher centers of Iran ex-tensively, and the income of these centers isnot compatible with their huge human re-source, capital, and physical potentials at allso that they are even unable to afford thetechnical and input requirements for the im-plementation of their regionally-designed re-search and training plans of agriculture. The
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadanpresent research aims to explore the effectiveconstructs underpinning the establishmentof a commercialization system for researchfindings in IAREs of Iran and to enumeratethe educational needs of people mainly re-sponsible for this process, i.e. agriculture re-searchers.Studies show that Iran is in a suitable inter-national position in the production of scien-tific papers, but its conditions are notfavorable in the field of entrepreneurship andtechnology and the production of technolog-ical achievements (Faraji et al., 2019). Ac-cording to the 20-Year Vision Document,Iran’s economy should be knowledge-basedby 2025 with its underlying being the knowl-edge-based industry. Also, given the generalpolicies of a resilient economy, “supplyingconditions and activating all the facilities,funds, and human and scientific resources ofthe country for developing entrepreneurship,maximizing the participation of the public ineconomic activities, and increasing the shareof production and exports of knowledge-in-tensive commodities and services” shouldconstitute the basis of Iran’s plans and ac-tions (Seifoddin, 2014). The translation ofscientific papers and discoveries into actionrequires different mechanisms, frameworks,processes, and regulations, and arrange-ments should be made and operationalizedto accelerate the growth of technology andgain experience of joining the circle of lead-ing, or potentially leading, nations. Thesemeasures include the provision of more re-search credits and entrepreneurial credits.While developed countries are ahead of Iranby years in the route of technology growth,they allocate over 3percent of their GDP to re-search activities, whilst the share of these ac-tivities in Iran’s GDP is as low as 0.5 percent(Jafarnejad et al., 2012). According to TariqMahmood et al. (2010), Iran was scored0.325 and was ranked the 56th among 96 na-tions based on the technology achievementindex (TAI) in 2009. In this report, countrieswere classified into four categories: leaders,potential leaders, dynamic adopters, and

marginalized countries with their TAI beingdefined as ≥0.5, 035-0.49, 0.2-0.34, ≤0.2, re-spectively. In this classification, Iran is in thethird group. Iran’s rank was the 50th in 2001.This means that despite the fact that thenumber of published papers in scientificjournals has increased the rank of technolog-ical achievements and the transfer of scien-tific findings towards the creation anddissemination of technology has declined(Zakersalehi & Zakerhosseini, 2010). In the response, science and technologyparks were founded in the universities in anattempt to provide long-term funding for uni-versities and scientific and physical supportfor newly established companies, especiallycompanies established by graduates, and itwas attempted to make advanced enterprisescome into research contracts with universi-ties so that most student projects and re-search projects of academic teachers can beimplemented within these contracts. Thistrend is indicative of an increase in coopera-tion with the industry. This has triggered thecommercialization of scientific, educational,and research achievements and the issues ofkeeping their ownership and their valuation.In general, the issue of “technology transfer”from IREs to the executive and industry sec-tors emerged in a new form at this stage. Forexample, the issue of “agriculture extension’as a movement to encourage the user com-munities to buy and apply agricultural tech-nologies underwent a tremendoustransformation and, while the traditionalways of extension started to change, the pri-vate sector invested more in this system indeveloped countries. IAREs try to bring technological achieve-ments into the farms by implementing re-search projects and generating suchachievements on the one hand and trainingagriculturally skilled human resources andproviding unofficial educational to farmerson the other hand. However, most researchfindings are not introduced into the farmsand the process of their commercialization isnot pursued (Hajimirrahimi, 2012). A barrier
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against implementing the system of techno-logical achievement commercialization ispoor rules and regulations to enforce thecommercialization of research findings. Fur-thermore, there is no legitimate process topursue the process of research findings com-mercializing by others. Most research proj-ects proceed through the initial phase of ideageneration to, at most, the production of pro-totype, but they are abandoned at the nextphases, including practical trials in real con-ditions, the identification and attraction of in-vestors, and finally, commercialization, due tovarious problems such as the lack of signifi-cant scientific rank for the person who is incharge of the project. On the other hand, tech-nological achievements are not well docu-mented. The outputs of plans, projects, anddissertations are unclear, and as long as theoutputs are presented in the form of a paperor an ordinary book (without proper presen-tation of technological achievements), theoutputs cannot be pursued for income gener-ation purposes.Another problem of commercialization ofthe technological achievements of IREs inIran is the issue of “intellectual property”which has been neglected. Intellectual prop-erty is gaining growing importance in theworld so that it plays a key role in commercialtransactions at the international level. Intel-lectual property is now one of the most pre-cious assets in commercial trades. However,the uncertainty of the faculty members aboutintroducing technological achievements dueto the fear of its acquisition by others hasslowed down the commercialization processof these achievements (Valadan & Rezaei,2016).The lack of purposefulness and poor re-search results of IAREs are the new obstaclesto the establishment and development of acommercialization system. These barrierswere reported by Arabioun et al. (2012) forthe agricultural biotechnology industry ofIran. As long as scientific and technologicalachievements cannot be exploited practically,it will be difficult to commercialize them.

Consequently, technological achievements ofthe researchers and instructors of these cen-ters lack competitiveness in the market, butincapable graduates are also trained whocannot be recruited by the market or cannotproduce commercialization capabilitytechnologies (Hajimirrahimi, 2012). On theother hand, this has made IAREs not to con-sider market-orientation in planning and im-plementation of educational and researchprojects. The lack of organizational units withfunctions in developing creativity, innovation,and entrepreneurship, the lack of a mecha-nism for realizing the tasks pertaining to en-trepreneurship development, and itsconsequences such as the incompatibility ofthe graduates of this system with the trend ofchanges and development of applied scienceand technology in manufacturing units, andthe higher unemployment rate of agriculturegraduates have rendered this system socioe-conomically ineffective. Consequently, stu-dents and graduates do not propose creativeand innovative initiatives, and even in casesome innovations or inventions are made,they are incapable of commercialization.A major tool for institutionalization andcommercialization of research findings in ed-ucational and research centers is the trainingof entrepreneurship and the promotion ofentrepreneurship capabilities in human re-sources. On the other hand, entrepreneurshiptraining plays a synergic role in enhancingthe impact of job experiences on the develop-ment of entrepreneurial activities amonggraduates to initiate or develop a business(Stuetzer et al., 2013). In addition, the cre-ation of a business atmosphere, the enhance-ment of self-confidence, and the promotionof entrepreneurial behaviors among expertsare the consequence of entrepreneurshiptraining (Unachukwu, 2009). Also, participa-tion in entrepreneurship training courses canincrease entrepreneurial knowledge and at-titudes and the willingness of most agricul-tural experts to start small businesses (Savariet al., 2012; Zarifian et al., 2015). Therefore,planning for the development of entrepre-
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadanneurship training at IREs will foster entrepre-neurial beliefs and attitudes and enhance thecapabilities of researchers and instructors ofthese centers in producing commercializablefindings, and what keeps this field of work fo-cused on continuous progress and develop-ment is creativity, innovation, andentrepreneurship.According to Nadirkhanlou et al. (2012),the top priority for developing the commer-cialization of research results at IREs in-cludes “the adoption of incentive policies inroyalty sharing among faculty members”from the viewpoint of knowledge commer-cialization experts. The next priorities are“networking”, “financial support”, “the cre-ation of necessary structure”, and “the free-dom of action of faculty members”. The research results of Pourfateh et al.(2017) showed that in the field of commer-cialization of agricultural innovations; Sup-port for small and medium-sized enterprises,parks relations with universities and re-search centers is the most importance.The successful commercialization of tech-nological achievements requires a full under-standing of the behavioral patterns oftechnology producers and consumers. Pro-ducers are IREs and consumers are indus-tries, investors, government, and nonprofitorganizations. Both producers and con-sumers seek their own goal for producing thetechnology needed by the manufacturingunits and purchasing the technology neededto produce high-quality commodities andservices required by the market in an eco-nomical manner. The deficiency or lack oftechnology production origin is the first fac-tor that can be blamed for the failure of thetechnology commercialization industry. Oneof the most important aspects of technologytransfer from IREs to users is to address theconsiderations of the activities, motivations,and perceptions of researchers, instructors,and managers of these institutes, technolog-ical companies, and entrepreneurs. It is clear that there are many barriers tothe effective commercialization of technolog-

ical achievements. Conflict of cultures, bu-reaucratic inflexibility, poor remunerationsystems, and inefficient management of tech-nology transfer offices in IREs are some ex-amples of these barriers (Siegel, 2003). Otherfactors involved in this ineffective commer-cialization are the slow pace of projects inIREs versus what the users expect and the in-consistency in their goals. At the same time,in some areas, IREs are far behind the userfirms in terms of the level of applied tech-nologies in some fields and their graduatesare not well familiar with the new develop-ments of these firms (Fontana, 2006).From the perspective of economy and pol-icy-making, governments play a unique rolein economic growth, but the role of technol-ogy and innovation management in economicgrowth and development has been perceivedto be more robust, stable, and coherent. Thisrole can be more systematic and effective bysupporting production. In this respect, gov-ernments have used their strong capabilitiesto set up and support growth centers and sci-ence and technology parks. With the estab-lishment of new enterprises in thesecomplexes and their enjoyment of financialand regulatory support, the ground is laid foreconomic development and growth.A key approach to developing the commer-cialization of technological achievements isto formulate and enforce policies and practi-cal measures and to develop supportive lawsand regulations. In the Fourth DevelopmentPlan of Iran, the enactment and enforcementof the statute “How researchers gain a sharein the profit from the commercialization ofresearch results” and in the Fifth Develop-ment Plan of Iran, the continued support ofknowledge-intensive enterprises and highereducational centers have greatly contributedto developing the commercialization ofknowledge and technology in Iran (Ministryof Science Research and Technology, 2005).The establishment of the Vice President ofScience and Technology of the Presidency, thedevelopment of growth centers and scienceand technology parks, the enactment of the
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadanlaw to support knowledge-intensive enter-prises, and the adoption of rules to supportelites and researchers are other factors thathave motivated researchers to produce ap-plied science and technology. The commer-cialization of research findings, which is themain characteristic of an entrepreneurial uni-versity (Etzkowitz, 1998), requires multipleprerequisites, specializations, and factorsamong which external and extra-organiza-tional factors are of crucial importance be-cause of their ground-laying, facilitating andmotivating role.As mentioned earlier, to sum up, there areseveral factors that influence the commercial-ization of research. One is the ‘motivational-behavioral’ factors of researchers. In thisregard, Saida Farhanah (2015) highlightedthe role of the motivation factors in explain-ing the close link between the goals of aca-demic researchers’ commercializationactivities and their personal goals. Also, Nam-darian and Naimi-Sadigh (2018) enumeratedthe motivation and behavior of the actors asone of the most important barriers to thecommercialization of research findings. Fur-thermore, the development of the commer-cialization of research findings is influencedby ‘structural-organizational’, and ‘contex-tual-environmental’. Torkiantabar and

Hashemi (2015) shed light on the impact oforganizational and environmental factors onthe commercialization of academic researchresults and in a study entitled “Extra-organi-zational factors influencing the commercial-ization of research results”, Jahed and Arasteh(2013) concluded that extra-organizationalfactors including government forces, eco-nomic forces, educational system, macro reg-ulation, technological developments,competition and competitiveness, and cus-tomer orientation can influence the commer-cialization of research results. Also, Ansariand Sanjabi (2013) concluded that organiza-tional-financial and infrastructure-supportfactors have direct impacts on the commer-cialization of research findings. So, the pres-ent study aimed to identify the effectiveconstructs underpinning the commercializa-tion system of the agricultural researchachievements in Iran. The theoretical frame-work of the research was drawn based on thereview of the literature and the interpreta-tions (Figure 1). Accordingly, the constructsunderpinning the status of these constructsis influenced by personal and professionalfactors and characteristics of respondentsand their cooperation in commercializationactivities, which are shown in Figure 1.

Figure1. The Theoretical Framework of the Research
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadan

METHODOLOGYThe research was conducted based on aquantitative approach by a descriptive surveydesign. It was applied in terms of its resultsand applications since the constructs affect-ing the establishment and development ofplans and activities for the commercializationof technological achievements in the insti-tutes for agricultural research and education(IAREs) were addressed. The main researchtool was a questionnaire whose validity wasconfirmed by a panel of experts and its relia-bility was measured by calculating Cron-bach’s alpha (showing a range of 0.837-0.944for different scales). The research tool wascomposed of several sections, i.e. (a) demo-graphic characteristics of respondents, (b)items related to the  ‘structural-organiza-tional’ construct of the establishment of acommercialization system, (c) items relatedto the ‘contextual-environmental’ construct,(d) items related to the ‘motivational-behav-ioral’ construct, and (e) participants’ knowl-edge about the commercialization of theresearch. Sections (b) to (e) were measuredbased on a 5-point Likert scale. The coeffi-cient of variations (CV) has been used forranking of the items related to these con-structs. It known as relative standard devia-tion, is a standardized measure of dispersionof a probability distribution or frequency dis-tribution. It is often expressed as a percent-age, and is defined as the ratio of the standarddeviation to the mean.The target population of the study con-sisted of 2019 faculty members of AREEO outof which 663, who passed the following cri-teria, were selected as the target population;The educational centers with scientific-ap-plied higher education courses.Instructors and faculty members who hadat least two research projects confirmed byAREEO-affiliated scientific-technical commit-tees in the last five years (2012-2016).They amounted to people as per the dataprovided by the Research Affairs MonitoringOffice of Vice-President in Research andTechnology, AREEO.

The sample size was determined by theCochran formula equal to 190 people asfollow; 
in which n denotes research sample size, Nrepresents the size of the research popula-tion, d is the probability of optimal accuracy,and p and q are the probability of opiniontype. Since the opinion of the research sam-ple was unknown about the factors underpin-ning the institutionalization of acommercialization system for research find-ings of IAREs, the value of p was set at 0.5. 

Also, the proportional random samplingtechnique was applied to select the respon-dents as:
N= the sample size to be selected from theresearch population,nh = the sample size to be selected from thehth group, Nh = the number of people in the hth group, N = the total size of the population.The number of the eligible target popula-tion and the respondents sampled for eachcenter are shown in Table 1.Data were analyzed by the SPSS18 softwarepackage, and the findings were presented intwo sections for descriptive and analyticalstatistics.  

RESULTSThe results showed that the majority of therespondents had a Ph.D. (56.1 %) or M.Sc. de-gree (42.2 %) and the lowest percent (<1 %)was for those with a B.Sc. degree. Also, 1.1percent of respondents didn’t answer thisquestion. With respect to the field of study,
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most respondents had a degree in water andsoil science (15.9 %), animal science (13.6%), agronomy (11.36 %), plant protection(10.8 %), natural resources (10.23 %), plantbreeding (9.66 %), and horticultural science(7.95 %). It seems that all respondents hadthe specialty required for the research goals,implying the high quality of the data and re-sults. Over 80 percent were members of re-search departments and 18.6 percent weremembers of educational departments of thestudied centers. Also, 82.6 percent of the re-spondents were faculty members and 17.4percent were not. Of all faculty members,36.9 percent were lecturers, 56.4 percentwere assistant professors, and the remaining5.7 percent were associate professors, indi-cating the extensive experience, capabilities,and knowledge of the participants who an-swered the research questions. Based on thefindings, almost 68 percent of the studied in-structors and researchers had a managementbackground. Seventy-five percent of the re-spondents were not members of knowledge-intensive enterprises while 75 percent weremembers of scientific associations. The aver-

age teaching and research experience of therespondents was 12.27 and 18.3 years, re-spectively, and most research and researchfaculty members were engaged in teaching inscientific-applied courses and in-trainingcourses for the staff of MJA and in higher ed-ucation centers.The results showed that in the last fiveyears, over 57 percent of the respondents hadnot attended any courses on entrepreneur-ship and commercialization. In addition, only21 percent had the experience to work in astartup company. Regarding the research background, exceptfor two respondents who left the questionunanswered, all studied people had pub-lished/presented paper(s) in journals/con-ferences. As well, the rate of publication wasabout 35 scientific papers per person. Re-spectively, 94.44, 93.89, 69.89, 69.46, 68.33,and 67.22 percent of the participants had pa-pers in scientific-research journals, nationalconferences, scientific-extension journals,ISI-indexed journals, and international con-ferences. This proves their serious attempt topublish the results of their research and field

IAREs Number of targetpopulation The share ofsample IAREs Number of targetpopulation The share ofsample
Khorasan Razavi 80 23 Imam Khomeini HigherEducation Center 25 7Kordestan 25 7 Sistan & Baloochestan 23 7Boshehr 20 6 Mazandaran 40 12Hamadan 40 12 Semnan 25 7Golestan 45 13 Ardabil 20 6Kerman 28 8 Fars 80 23Isfahan 57 17 Hormozgan 30 9Markazi 18 5 Qom 11 4Zanjan 13 4 Tehran 29 8Ghazvin 20 6 Charmahal & Bakhtiari 22 6Kerman(Jiroft) 12 4 - - -Target Population 663Sample size 194

Table 1
The List of IAREs and Number of Target Population and Final Respondents as a Sample
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studies. Also, 50 percent of the respondentshad no commercialized research recordedwhile 22.5 percent had only one commercial-ized project, and only 3.3 percent had alreadyover 10 commercialized projects. Meanwhile,80 percent of the respondents had no certi-fied patents. Based on the results, only 13.3percent had been successful in selling theirachievements and about 7 percent had failedto sell them. Thus, it is clear that over 86 per-cent of the research projects conducted in2016-2017 have failed to directly turn intowealth; accordingly, only about 13 percent

(23 respondents) have earned income fromthe sale of their technological achievements The examination of the effective factors in-fluencing the establishment of the commer-cialization system in IAREs showed thataccording to the means, ‘motivational-behav-ioral’, ‘structural-organizational’, and ‘contex-tual-environmental’ factors were the mostimportant for the establishment of this sys-tem, respectively. Tables 2 to 4 show theranking of the items related to these con-structs. 

Factors Influencing the Establishment...  / Hajimirrahimi and Valadan

Item Mean SD* CV** PriorityFacilitating the joint investment of the private sector and IAREsin technology generation 4.207 0.762 0.181 1Activating the office of relation with industry and its effectiveinteraction with other units of IAREs 4.224 0.784 0.186 2Appropriately investing in upgrading technology developmentinfrastructure 4.274 0.813 0.190 3Making arrangements for enhancing the research capabilities ofresearchers and instructors 4.180 0.817 0.196 4Creating an organizational mechanism for safeguarding intellec-tual property and achievements 4.129 0.830 0.201 5Implementing visions and missions related to technologydevelopment in IAREs 3.921 0.820 0.209 6Implementing an integrated management system for the affairsof commercializing technological achievements 3.994 0.838 0.210 7Developing an action plan for technology development in IAREs 3.994 0.851 0.213 8Developing an active growth center in IAREs to facilitate com-mercialization 3.887 0.865 0.223 9Facilitating the official process of patenting 3.955 0.882 0.223 10Making the attachment of commercialization to research propos-als compulsory 3.084 1.089 0.353 11Forming a database of research and technological ideas 4.157 2.400 0.577 12

Table 2
The Statistics of the Items Related to the  ‘Structural-Organizational’ Construct of the Establishment of a

Commercialization System

*SD = standard deviation; **CV = coefficient of variations; Mean = 4.005
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadan

Item Mean SD CV Priority

Identifying the needs of the agricultural sector for technologicalachievements 4.232 0.737 0.174 1Making the commercialization of technological achievementscost-effective 3.948 0.777 0.197 2Creating a supportive mechanism to help researchers andinstructors launch knowledge-intensive enterprises 4.118 0.832 0.202 3Fostering the atmosphere of group cooperation in technologicalachievements 3.933 0.811 0.206 4Creating a mechanism to include the indices of technologycommercialization in promotion of scientific rank of researchersand instructors 3.758 0.910 0.242 5Ensuring practical commitment of IAREs to pursue their com-mercialization programs 3.623 0.913 0.252 6Outsourcing some research affairs to the private sector 3.646 1.005 0.276 7Fostering a competition atmosphere to commercialize researchfindings of IAREs 3.989 3.872 0.971 8

Table 3
The Statistics of the Items Related to the ‘Contextual-Environmental’ Construct of the Establishment of a

Commercialization System

Mean = 3.900

Item Mean SD CV PriorityMotivating managers to continuously support research commer-cialization 4.180 0.789 0.189 1Supporting innovative activities in IAREs 4.251 0.813 0.191 2Creating a mechanism of valuation for technologicalachievements 3.972 0.858 0.216 3Providing incentives to people who commercialize technologicalachievements 4.134 0.902 0.218 4Strengthening the morale of entrepreneurship amongresearchers and instructors 3.949 0.878 0.222 5Developing the culture of preferring the generation of technolog-ical achievements in IAREs 3.821 0.862 0.226 6Providing the facilities and equipment for the participation ofresearchers and instructors in symposiums 3.939 0.900 0.229 7Continuously training researchers and instructors about the iden-tification of the technological needs of the agricultural sector 4.106 0.939 0.229 8Making researchers and instructors aware of the laws, regula-tions, and procedures of commercialization 3.899 0.906 0.232 9Creating the culture of knowledge and technology commercial-ization in IAREs 3.807 0.909 0.238 10

Table 4
The Statistics of the Items Related to the ‘Motivational-Behavioral’ Construct of the Establishment of a

Commercialization System

Mean = 4.006
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Factors Influencing the Establishment...  / Hajimirrahimi and ValadanThe results of the analysis of variance of theparticipants’ opinions towards the influentialfactors are presented in Table 5. Evidently,there were not any significant differences be-tween different educational levels regardingtheir opinions. Similar to the academic level,there were not any significant differencesamong different academic rank groups. In another part of the research, it was foundthat the respondents who were members ofa knowledge-intensive enterprise had a morefavorable opinion about the constructsinfluencing the establishment of acommercialization system in IAREs

compared with non-members. Also, the meanvalue of the opinion of members of thescientific association was significantly higherthan non-members. Accordingly, therespondents who had participated in thestartup programs had a significantly morefavorable opinion about the constructsinfluencing the establishment of acommercialization system in IAREscompared.With others, indicating that this participa-tion motivates researchers and instructors tofocus on the issues of ‘research finding com-mercialization’ (Table 6).

Variable Source of variance SS* df MS** F p-value

Educational level Between groups 174.629 2 87.315 0.274 0.761nsWithin groups 55754.635 175 318.598Total 55929.264 177
Academic rank Between groups 683.073 2 341.536 1.463 0.235 nsWithin groups 34095.102 146 233.528Total 34778.174 148

Table 5
The Results of the Analysis of Variance of the Participants’ Opinions About the Factors Influencing the Estab-

lishment of a Commercial System Based on the Variables of ‘Educational Level’ and ‘Academic Rank’

ns not significant; *SS = some of squares; ** MS= Mean square

Variable Respondent groups Frequency Mean SD Df t-value p-value

Organizational position Faculty member 147 117.5 15.4 176 -0.056 0.956 nsNon-member 31 117.77 26.6Main job Teaching 31 118.96 28.94 165 0.347 0.729 nsResearch 136 117.72 14.58Membership inknowl-edge-intensive firms Member 46 123.65 15.51 178 2.69 0.008**Non-member 134 115.65 17.97Membership inscientificassociations Member 135 119.65 17.56 178 2.60 0.010*Non-member 45 111.84 16.93Participation in startups Participated 14 126.71 21.11 178 -2.00 0.047*Not participated 166 116.93 17.22

Table 6
The Results of the Comparison of the Participants’ Opinions About the Factors Influencing the Establishment of

a Commercialization System in IAREs

* p<0.05, ** p<0.01
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The constructs influencing the establish-ment and development of a commercializa-tion system were examined by one-samplet-test with the cutoff value of 3 in which if thefrequency of ‘high’ and ‘very high’ choiceswas significantly more than that of ‘low’ and‘very low’ choices, the test would then be sig-nificant. The results showed that all items ofthe three constructs influenced the establish-ment and development of a commercializa-tion system significantly except for the item‘making the attachment of commercializationto research proposals compulsory’ Table 7.In order to determine the educationalneeds of the studied researchers and instruc-tors and to develop a plan for the educationalworkshop of ‘the development of commer-cialization capabilities among instructors andresearchers’, it was tried to assess the respon-dents’ knowledge of how to commercializeresearch. The results of ‘mean’ statisticshowed that in total, the knowledge and skillof the studied sample was below average(mean=2.8) and they were most knowledge-able in ‘teamwork techniques’, ‘how to estab-lish a knowledge-intensive firm’, ‘theconcepts, laws, and regulations of technologytransfer’, and ‘the laws and regulations of in-tellectual property’. On the other hand, ac-cording to the calculated coefficient ofvariations, it is imperative for developing atraining plan to enhance the knowledge andawareness of the research sample in thefields enumerated in Table 8. In the first step,the focus should be placed on the issues inwhich target audiences are weaker. In thefirst place, the respondents need to be morefamiliar with issues recognition of industrialclusters, methods to valuate technology, andprinciples and techniques of commercial ne-gotiation. To understand the differences between therespondents with respect to their knowledge,means comparison test was used. The resultsshowed that there were no significant differ-ences between different groups of the re-spondents regarding their knowledge ofcommercialization (Tables 9 and 10).

Finally, Table 11 revealed a relationship be-tween the respondents’ demographic fea-tures and their knowledge ofcommercialization. As it was shown, therewas a positive relationship between knowl-edge and the variable of ‘teaching experience’at the p < 0.01 level. This means that respon-dents with more years of experience in teach-ing were 95% more likely to be moreknowledgeable about the issues of commer-cialization. Also, the individuals with moreexperience in participating in startup train-ing courses were 99% more likely to havemore knowledge of the commercialization is-sues.
DISCUSSION AND CONCLUSIONGiven the deficiency of governmental funds,the Iranian IAREs need income generation byselling the research findings and technologi-cal achievements of their researchers and in-structors. The sustainability of theseinstitutes in the field of research, education,and development of human resources andagricultural productivity developments is tomove towards market-orientation and thesupply of market demand for capable andcreative human resources and technologiesthat are compatible with their needs. So, thisstudy was aimed to identify the effective con-structs underpinning the establishment anddevelopment of a commercialization systemfor research findings and educational needsof the people involved in this process in theIranian IAREs. Based on the review of thetheoretical, conceptual, and empirical modelsof previous research as well as expert opin-ions, three constructs of ‘motivational-behav-ioral’, ‘structural-organizational’, and‘contextual-environmental’ were identified asthe most influential factors on the establish-ment and development of a commercializa-tion system in these institutes, respectively. According to the results, there is a need tofocus on the improvement of the motiva-tional-behavioral factors of researchers toimprove the commercialization of the re-search activities. In this regard, motivating

Factors Influencing the Establishment...  / Hajimirrahimi and Valadan
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadan

Subjects Mean difference df t p-value
Structural-organizationalImplementing an integrated management system for the affairs of commercializingtechnological achievements 0.99 175 15.73 0.000Facilitating the official process of patenting .95 177 14.45 0.000Creating an organizational mechanism for safeguarding intellectual property andachievements 1.13 177 18.14 0.000Activating the office of relation with industry and its effective interaction with otherunits of AIREs 1.22 173 20.60 0.000Forming a database of research and technological ideas 1.16 177 6.43 0.000Developing an active growth center in IAREs to facilitate commercialization 0.89 176 13.64 0.000Making arrangements for enhancing the research capabilities of researchers and in-structors 1.18 177 19.26 0.000Appropriately investing in upgrading technology development infrastructure 1.27 178 20.97 0.000Implementing visions and missions related to technology development in IAREs 0.92 177 115.00 0.000Developing an action plan for technology development in AIREs 0.99 178 15.63 0.000Facilitating the joint investment of the private sector and IAREs in technology gen-eration 1.21 173 20.88 0.000Making the attachment of commercialization to research proposals compulsory 0.08 177 1.03 0.303
Contextual-environmentalFostering the atmosphere of group cooperation in technological achievements 0.93 178 15.38 0.000Identifying the needs of the agricultural sector for technological achievements 1.23 176 22.24 0.000Outsourcing some research affairs to the private sector 0.65 177 8.58 0.000Making the commercialization of technological achievements cost-effective 0.95 173 16.09 0.000Fostering a competition atmosphere to commercialize research findings of IAREs 0.99 177 3.41 0.001Creating a supportive mechanism to help researchers and instructors launch knowl-edge-intensive enterprises 1.128 177 17.93 0.000Ensuring practical commitment of IAREs to pursue their commercialization          pro-grams 0.62 174 9.03 0.000Creating a mechanism to include the indices of technology commercialization inpromotion of scientific rank of researchers and instructors 0.76 177 11.12 0.000
Motivational and behavioralProviding incentives to people who commercialize technological achievements 1.13 178 16.82 0.000Creating a mechanism of valuation for technological achievements 0.97 175 15.02 0.000Providing the facilities and equipment for the participation of researchers and in-structors in symposiums 0.94 178 13.95 0.000Developing the culture of preferring the generation of technological achievementsin IAREs 0.82 178 12.75 0.000Strengthening the morale of entrepreneurship among researchers and instructors 0.95 177 14.42 0.000Making researchers and instructors aware of the laws, regulations, and proceduresof commercialization 0.90 178 13.28 0.000Continuously training researchers and instructors about the identification of thetechnological needs of the agricultural sector 1.11 178 15.76 0.000Supporting innovative activities in IAREs 1.25 178 20.59 0.000Motivating managers to continuously support research commercialization 1.18 177 19.94 0.000Creating the culture of knowledge and technology commercialization in IAREs 0.81 176 11.82 0.000

Table 7
The Results of Means Comparison for the Factors Underpinning the Establishment of a Commercialization Sys-

tem in IAREs (test value = 3)
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Items Mean SD CV Priority

Awareness with the concepts, laws, and regulations of technology transfer 3.078 0.720 0.234 1Awareness with teamwork techniques 3.233 0.866 0.268 2Awareness with technology management and its national and inter-national networking 2.754 0.746 0.271 3Awareness with the concepts, laws, and regulations of science andtechnology parks and growth centers 2.983 0.811 0.272 4Awareness with the concepts, laws, and regulations of intellectual property 3.072 0.872 0.284 5Awareness with the principles of commercializing research findings 2.838 0.815 0.287 6Awareness with how to establish knowledge-intensive enterprises 3.162 0.949 0.300 7Awareness with the techniques of creativity 2.915 0.881 0.302 8Awareness with entrepreneurship and self-employment skill 2.983 0.915 0.307 9Awareness with how to interact with industrial and production unitsof the agricultural sector 2.822 0.892 0.316 10Awareness with how to found and manage a firm 3.067 0.986 0.322 11Awareness with the methods of technology market analysis of Iran 2.570 0.886 0.345 12Awareness with how to found and manage a growth center 2.715 0.996 0.367 13Awareness with startups and how to establish and manage them 2.590 0.954 0.368 14Awareness with the development of a business plan 2.732 1.025 0.375 15Awareness with strategic management 2.624 1.008 0.384 16Awareness with technical knowledge sale techniques 2.539 0.981 0.386 17Awareness with the principles and techniques of commercial negotiation 2.601 1.032 0.397 18Awareness with methods to valuate technology 2.458 0.990 0.403 19Awareness with the recognition of industrial clusters 2.446 1.027 0.420 20

Factors Influencing the Establishment...  / Hajimirrahimi and ValadanTable 8
Ranking of the Respondents’ Knowledge of and Awareness With Commercialization

Mean = 2.81

Independent variables n Mean SD SE* df t-value p-value

Position Faculty member 147 55.95 14.10 1.16328 176 -0.327 0.744Instructor 31 56.87 14.70 2.63995Main job Teaching 31 54.90 16.79 3.01514 165 0.288 0.774Research 136 55.71 13.49 1.15672Knowledge-intensiveen-terprise Member 46 57.97 14.42 2.12587 178 1.081 0.281Non-member 134 55.36 14.04 1.21292Scientific association Member 135 56.58 14.08 1.21154 178 0.894 0.373Non-member 45 54.40 14.38 2.14321Participation in startups Yes 166 54.90 13.54 1.05114 178 -3.850** 0.000No 14 69.50 14.65 3.91636

Table 9
The Results of Means Comparison Test (t-test) for the Respondents’ Knowledge of Commercialization

*SE= Standard error,  ** p<0.01
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadan

managers to continuously support researchcommercialization, supporting innovative ac-tivities in IAREs, and creating a mechanismof valuation for technological achievementswould be useful. Samsom and Gurdon (1993)and Namdarian and Naimi-Sadigh (2018)have mentioned the motivational and behav-

ioral factors as a barrier to commercializingresearch. To overcome the lack of re-searchers’ motivation to commercialize theirresearch findings, it is suggested to changethe faculty members’ status promotionguidelines. Also, Vanderford andMarcinkowski (2015) suggested greater per-

Independent variables Groups SS df MS F p-value

Education level Between groups 15.41 55 0.280 1.125 0.294Within groups 30.41 122 0.249Total 45.82 177
Academic rank Between groups 18.99 50 0.380 1.149 0.277Within groups 32.41 98 0.331Total 51.41 148
Experience in teaching Between groups 32.11 51 0.630 1.224 0.205Within groups 42.19 82 0.515Total 74.31 133
Experience in research Between groups 28.82 54 0.534 1.060 0.389Within groups 58.88 117 0.503Total 87.70 171
Experience in management Between groups 24.71 47 0.526 1.362 0.115Within groups 28.94 75 0.386Total 53.66 122

Table 10
The Results of Variance Analysis (F-test) for the Respondents’ Knowledge of Commercialization

Variables Correlation coefficient test Value p-value

Educational level Spearman 0.071 0.345Academic rank Spearman 0.094 0.253Grade Pearson 0.013 0.895Teaching experience Pearson 0.170* 0.049Research experience Pearson 0.065 0.394Management experience Pearson 0.141 0.119Project purchase history Pearson -0.114 0.502History of project use Pearson 0.046 0.612Participation in start-up Spearman 0.277** 0.000

Table 11
The Results of Correlation Test for the Respondents’ Knowledge of Commercialization With Some Demographic

and Professional Characteristics

* p<0.05, ** p<0.01
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sonal benefits including more royalty pay andincreasing financial support.The structural-organizational factors wereanother main construct of the developmentof commercialization. Based on the finding,facilitating the joint investment of the privatesector and IAREs in technology generation,activating the office of relation with industryand its effective interaction with other unitsof IAREs, and appropriately investing in up-grading technology development infrastruc-ture are suitable ways to facilitate researchcommercialization.The third main construct of the commer-cialization of research findings was contex-tual-environmental. The research findingsindicated that identifying the needs of theagricultural sector for technological achieve-ments, making the commercialization of tech-nological achievements cost-effective, andcreating a supportive mechanism to help re-searchers and instructors launch knowledge-intensive enterprises are a desirable way todevelop commercialization. Bulsara et al.(2010), Tahvanainen and Nikulainen (2011),and Namdarian and Naimi-Sadigh  (2018)have pointed to the organizational challengesthat drive the commercialization process. Inthis regard, Vanderford and Marcinkowski(2015) emphasize the increasing links to in-dustry. In the meantime, the main ways to establishand develop a commercialization system inthe studied institutes are to create a favorableattitude in managers for the continuous sup-port of research commercialization, to facili-tate the investment of the private sector andthe institutes on technology production andon the identification of the technologicalneeds of the agricultural sector, to provideeconomic benefits in the commercializationof technological achievements, and to createa supportive mechanism to help researchersand instructors launch knowledge-intensiveenterprises. These findings are consistentwith the results of Nadirkhanlou et al. (2012).Our results about the need for consideringsupportive policies and approaches and de-

veloping communication with the industryare in agreement with the findings ofBezuidenhout (2018).On the other hand, among the independentvariables studied, the variables of ‘member-ship in knowledge-intensive enterprises’,‘membership in scientific associations’ and‘participation in startups’ had a significant ef-fect on the viewpoints of the respondentsabout the constructs influencing the estab-lishment and development of a commercial-ization system for IAREs. This is of crucialimportance to the process of the establish-ment and development of a commercializa-tion system given the effect of thesememberships, the attendance in the pro-grams of the generation of new ideas and in-novations, and the presence of investors instartup programs and its significance for thecommercialization of research findings of in-structors and researchers. These results areconsistent with the findings of Unachukwu(2009) about creating a suitable work envi-ronment, increasing self-confidence, and pro-moting entrepreneurial behaviors in humanresources.Another part of the research showed thatthe participants had less than moderateknowledge of commercialization. Since over57 percent of them had not participated inany entrepreneurial and commercializationtraining programs in the last five years, andapproximately 14% had only taken one pro-gram, and on the other hand, about 80% hadnot appeared in any startup programs, itseems that either there have been no appro-priate and long-term programs for the em-powerment of instructors and researchers inIAREs or these programs have not been wel-comed adequately. Maybe this is why 50% ofthem lacked any research whose achieve-ments had been commercialized, and about80 percent lacked any patents. These findingsare consistent with the results of Stuetzer etal. (2013), Arabioun et al. (2012), and Ha-jimirrahimi (2012), about the poor capabili-ties of researchers in commercialization andthe achievement to uncommercializable re-

Factors Influencing the Establishment...  / Hajimirrahimi and Valadan
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadansults in their research projects.The results of the research confirmed thatto empower researchers and instructors,they should mainly be trained about the con-cepts, laws, and regulations of technologytransfer, teamwork techniques, technologymanagement and its networking at the na-tional and international levels, laws and reg-ulations of science and technology parks andgrowth centers, and concepts, laws, and reg-ulations of intellectual property. Our findingof the need to focus on intellectual propertyis in agreement with Valadan and Rezaei(2016). At the same time, only two variablesof ‘teaching experience’ and ‘participation instartup programs’ had a significant and pos-itive relationship with the participants’knowledge and awareness level. Accordingly,more teaching experience and more partici-pation in startup programs enrich the expe-rience of researchers and instructors andtheir awareness of the technology needs ofthe agricultural sector so that they have beeninvolved in research projects whose resultshave tackled a problem of the agriculturalsector.Basically, in the age of knowledge economy,IREs will make no sense if they do not com-mercialize their research achievements be-cause if there is no customer for achievement,the production and/or testing of an idea willbe profitless. The involvement of these insti-tutions in the trade and marketing of theirproducts and the consideration of market re-quirements and customer standards will cre-ate good opportunities and positiveconsequences – the consequences whoseleast advantage will be to contribute to theself-reliance of the institutions and their mostadvantage will be to contribute to the im-provement of life standards (safety and secu-rity), life quality, wealth production, andeconomic growth. However, gaining the abil-ity to convert market-driven research ideasinto technical-economic technologies can, inparticular, change raw material selling na-tions into nations that sell technical-eco-nomic knowledge. Undoubtedly, financial

stability ’,‘ financial resources developmentand ‘the design and implementation of effec-tive projects and programs’ are the most im-portant indicators of the sustainability ofeffectively and efficiently managed IREs. Toachieve such a situation, it is necessary toconsider the constructs underpinning the es-tablishment and development of a commer-cialization system of research findings andthe empowerment of their specialized humanresource.In the end, the following recommendationscan be drawn from the research findings:Given the top priority of motivational-be-havioral constructs and the low level of theparticipants’ knowledge and awareness,training courses should be developed to em-power researchers and instructors about thecommercialization of research finding andthe relative issues with emphasis on the con-cepts, laws, and regulations of technologytransfer, teamwork techniques, technologymanagement and its national and interna-tional networking, concepts, laws and regu-lations of science and technology parks andgrowth centers, and intellectual property. With respect to the impact of the variablesof membership in knowledge-intensive en-terprises, in scientific associations, and instartups on the participants’ opinions aboutthe constructs affecting the establishmentand development of a commercialization sys-tem, it is recommended to provide financialand non-financial support for researchersand instructors to participate in knowledge-intensive enterprises, scientific associations,and startups.Given the constructs and methods that areeffective in establishing and developing acommercialization system in the studied in-stitutes, it is recommendedTo develop and implement a specifically-de-signed training course to create a favorableattitude in managers for the continuous sup-port of research commercialization.To prioritize the facilitation of joint invest-ment of the private sector and the instituteson technology generation and the identifica-
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Factors Influencing the Establishment...  / Hajimirrahimi and Valadantion of the technological needs of the agricul-tural sector by using the existing laws andregulations.To make arrangements for the cost-effec-tiveness of the commercialization of techno-logical achievements.To develop specifically-designed support-ing mechanisms for researchers and instruc-tors to motivate them to launchknowledge-intensive firms in order to exploitthe legal opportunities and capacities.There were several limitations to theprocess of doing this study. The broad scopeof defining the concept of commercializationand the different perceptions of respondentswere two of the limitations of the research,which the researcher attempted to overcomeby explaining the key concept of commercial-ization. There was also insufficient up-to-dateinformation on the commercialization of re-search results. The next limitation was thelack of a specific idea or patent registrationstructure. Time constraint and low financialcredit of the project made the implementa-tion of the project even more challenging.Also, some respondents were reluctant to fillin the questionnaires or answer them incom-pletely.
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