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 Background: The commercialization is a critical step in technological innovation 

process. It is associated with very high risks and costs. The products in advanced 

technology industries fail due to poor understanding of the commercialization process. 

Objective:. Generally, the major management challenge of knowledge shareholders 
and investors is to convert their new knowledge and technology into economic returns 

for founders, investors, and employees. In other words, the main problem is not the 

invention but commercialization. This study aimed to develop optimal 
commercialization model for the Industrial Development and Renovation Organization 

of Iran. Results: The data were collected using interviews, focus group, and expert 

judgments. The theme analysis method was used to extract themes from the data. 
Conclusion: The population consisted of technology commercialization experts who 

engaged in the process of commercialization since 2002, coinciding with the entry of 

organization into advanced technology. The results showed experts believed that 
optimal technology commercialization model for the development organization should 

had five phases: evaluation of an idea / prototype, implementation and 

operationalization of the research project; industrialization of laboratory products 
(semi-industrialization); designing business planning and production model; and 

implementation of production plan (Industrialization). These phases were decomposed 

in 23 steps and 60 activities. They provided a plan for technology commercialization 
and technological ideas for Industrial Development and Renovation Organization of 

Iran. 
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INTRODUCTION 

 

 Commercialization and technology transfer are issues that have been considered by governments and 

research and education institutions in the past few decades. It is proven that technology is one of the key factors 

in increasing GDP and economic and industrial productivity of countries. The technology by itself is the most 

important determinant of a country's sustainable economic development and the engine of its economic 

development [12].  In the general policies of a country, technology has a special place and it is determined to be 

as a tool for the development and progress of the country. The evaluation of national documents shows that the 

most important objective of Iran in using technology is achieving the economic development, financial 

profitability, and increased national wealth. Now, the basic questions arise: How the economic goals of 

technology can be achieved? How well can wealth and prosperity be generated using technology? How can 

economic value and wealth be created through technology? Technology by itself is not the cause of wealth 

creation. Of course, wealth can be created by using it effectively and appropriately. Technology 

commercialization is a strategy to create value and wealth through technology. For its realization, it is necessary 

that all of the rings in the value creation chain including research, development, innovation, product 

development, marketing, and after-sales service have sufficient strength. The wealth will increased if the 

technology is used to enhance the value of resources and provide required products and services of market 

(commercialization of technology). 

 The technology commercialization importance is to an extent that many developed countries have 

established research and development institutions to recognize the commercialization of technology in 

companies and industries by providing consultation services and conducting research projects. The number of 
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such research and development centers in the developed industrial countries is increasing exponentially 

(Klofsten and Evans, 2000) indicating the importance of technology commercialization in these countries. Also 

in Iran, the advanced technologies have been considered as valuable opportunity and extensive effort has been 

paid for them[13]. The twenty -year vision is considerably winning first place in the region in the field of 

science, technology, and economy. Needless to say that the sustainable achievement of the  first rank of science, 

technology, and economy in an area where rivals such as Turkey, the Zionist regime, and the Persian Gulf 

countries exist is not possible except through the commercialization of technology and creation of value through 

it [2]. The increasing importance of applying advanced technology in the country is associated with increased 

role of developing organizations such as Iran's Industrial Development and Renovation Organization (IDRO) in 

socio-economic development of the country. This organization is the largest developing organization in the field 

of commercialization in Iran. It has a crucial role in the Iran‟s economic progress and improvement of industries 

in the international market. After proposing the twenty-year national vision, the role and function of this 

organization got much popularity than before. The attraction, commercialization, and provision of technology is 

one of the missions of this organization in the field of implementing Article 44 of the Constitution. In this 

regard, IDRO established technology development and advanced industries deputy in 2001- 2002 to 

commercialize technology and develop university-industry relationship. By establishing this deputy, IDRO 

interaction with universities in the design and development of small and medium size businesses, providing 

innovation projects, and research and development in private sector companies was determined to be conducted. 

 Despite the importance of technology commercialization and IDRO role in the social and economic 

excellence in the country, it should be noted that the commercialization of technology is the most complex and 

most difficult step in converting ideas into phenomenon [4].  The commercialization is a critical step in 

technological innovation process. It is associated with very high risks and costs [7]. The products in advanced 

technology industries fail due to poor understanding of the commercialization process. Because of the volatility, 

integration, and increasing new technology- which is the characteristic of such markets- the challenges that 

companies are facing in the commercialization of technological innovations have been intensified. These 

challenges clearly indicate the frequency of new-tech products which have failed in the market because of poor 

commercialization. However, despite various contributions and the clear need to understand the way of 

technology commercialization, the commercialization extensive literature still lacks an integrated and universal 

framework [8].  There is no clear understanding in the management theories and practices about the method of 

commercialization and the impact of commercialization decisions on market failure [7]. Generally, the major 

management challenge of knowledge shareholders and investors is to convert their new knowledge and 

technology to economic returns for founders, investors, and employees. In other words, the main problem is not 

the invention but its commercialization [10]. The fact is that there a battery of models worldwide, However, due 

to the specific circumstances of each country, it can be said that there is no definite and unchallenged model in 

this field. The commercialization of technologies is one of the very sensitive and difficult steps in the process of 

technology development. Many research and development organizations including IDRO encounter with 

difficulties and setbacks in its implementation. According to documents in IDRO, , this organization has 

involved in the commercialization of 95 projects in advanced industries from 2001 to 2003. However, 61.4% of 

these projects have not achieved their objectives and ended up with stalemate. The pathologic findings obtained 

by the Strategic Studies of IDRO confirmed the difficulties and challenges in the implementation of technology 

implementation model. According to the pathology, the failure of plans resulted from factors such as lack of 

expertise, weak administrative and management capacity, lack of financial resources, lack of acceptance of the 

role of experts in the implementation of projects, structural and institutional weaknesses, improper investigation 

at the design stage of projects, and weaknesses of existing processes. These factors indicate the existence of 

inconsistencies and ambiguities in the implementation process of commercializing the technology in IDRO 

which arise from weaknesses in commercialization management and a lack of a dominant pattern and systematic 

approach to the commercialization of technology. As a result, the primary focus of this study is on the 

development of an optimal model for technology commercialization in IDRO. 

 This paper consists of five parts. The first part includes introduction, problem statement, and importance of 

subject. The second part briefly mentions the commercialization literature. The third section describes the 

study's methodology. The findings are discussed in the fourth section. Finally, in fifth section, the discussion 

and conclusions are mentioned. 

 

Literature: 

 In today's global economy, organizations are faced with increasing competitive pressure. A common 

strategy is adopted for remaining in the competition is the commercialization of technology [6]. The 

commercialization of new technologies is an important tool for sharing knowledge and technology in economic 

development. The commercialization of science and technology is an important part of the innovation process 

and no product or technology cannot be successfully marketed without following this procedure. The technology 

commercialization is commonly defined as a process for commercial supply of technology from research and 
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development sections and laboratories to industrial enterprises [2]. In this process, activities begin from 

innovative ideas and continue until the technologies are introduced to the market or the end consumers. The 

technology commercialization can be defined as the transfer of new technology from the manufacturer to market 

or simply as converting ideas into money [21]. Mitchell and Singh (1996) define commercialization of 

technology as the process of acquiring new ideas, expanding and complementing them with additional 

knowledge, developing and producing marketable goods, and selling goods in the market[17]. The 

commercialization of technology consists of a wide range of activities including all stages of business 

development, application, and transfer such as focus of ideas or inventions on specific objectives, evaluating 

those objectives, transfer of research results or developments to low levels, and possible applications, 

distributions, and dissemination of technology –based outputs. Jolly (1997) defines the commercialization as a 

process which starts from technology market vision and ends in sustainable functions of product appropriate to 

the market[11]. Shane (2002) argues that technology commercialization involves a set of skills such as 

identifying customer needs, developing product concepts, designing products and processes, and prototyping 

and production. The technology commercialization can be defined as the process of converting technological 

capabilities into useful products and services that increase profitability and social welfare. The technology 

commercialization includes technologies sources, added-value for creating durable products and services, and 

transferring products and services to market [15]. 

 The technology commercialization is the process of applying research results obtained in the laboratory and 

converting them to successful marketable products. The commercialization process is usually seen as regular 

series of steps. Therefore, commercialization is the product definition, prototyping and testing its feasibility, 

completing the product design and development, starting production phase, and finally transferring the product 

to market [9]. In fact, the commercialization is defined as the process of obtaining ideas, nurturing and 

developing them with additional knowledge, developing and manufacturing pharmaceutical products, and 

selling products in the market. Therefore, the technology commercialization process includes all activities from 

idea creation to product design, prototype testing, manufacturing, and marketing [22]. This process can be 

divided into two stages as follows: 

 

1 – Planning: 

2 – Implementation: 

 In the stage of planning, appropriate model and strategies should be identified and determined for 

successful knowledge commercialization. In the implementation stage, the commercialization process is 

identified according to the model and implemented considering the given strategies. In fact, any company 

should provide a strategy plan before entering the commercialization process and new production knowledge 

management. This encourages systematic thinking and sets the stage for a possible marketing plan. Strategic 

plan comes after the mission statement and analyzes the external and internal environment. The analysis 

includes the evaluation of company's value chain, competitors, market, and overall business environment. This 

analysis summarizes the company's strengths and weaknesses and its opportunities and threats [14]. The transfer 

of knowledge and research related to new technologies from universities and research centers to industry is done 

through various channels. Some of these channels include publications, conferences, consultations, negotiations 

and joint meetings, employment of graduates, monitoring and collaborative research, and patenting and 

licensing [1]. Agrawal proposes that some of these methods transfer the knowledge into the economy through 

the provision of a public good. The new technologies commercialization includes direct transfer of knowledge 

through introducing a product to market, integration with existing technologies market, and using new 

technologies in the production process by one or more companies [19]. Reviewing the literature of innovation 

and commercialization, many models appear including innovation transmission model, technology transfer, 

commercialization of ideas, research commercialization, product commercialization, commercialization of 

technology, and development models. Each of these models are general and some of them are specific to 

locations such as development centers, research centers, universities, research and development centers, science 

and technology parks, and the products of an industry. Few models exist in the literature regarding the 

commercialization of technology. These models are also derived and modeled base on the other models, 

especially models of innovation and technology transfer and commercialization of ideas. In the following table, 

the categories of different commercialization models can be seen. Several authors have presented a model to 

explain the commercialization. The comparison of these models shows the difference between them in the field 

and location of the study, differences in their knowledge and expertise, and the difference in attitude and 

approach to the commercialization. 
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Table 1: Classification of commercialization models by type 

Type of model Author and year Frequency 

Stage model Wilson (1996), Thore & Ronstadt (2005), Siegel, Waldman, Atwater & Link (2003), 
Lee & Gartner (1994), Nedzveckaite (2008), Singh And Bernstein (2008), Kline And 

Rosenberg (1986), Cantisani (2006), Rothwell (1994), Utterback (1971), University Of 

Queensland‟s Eight-Stage Model (2008), The Carnegie Mellon Innovation Transfer 
Process Model (2002), The Aic Commercialisation Progression Model (2002), Andrew 

& Sirkin (2007), The Sequential Model Of Innovation And Commercialization (2003), 

Varjonen (2006), Mccoy et al. (2008), Rourke (1999), Commercialization Model of 
Asian and Pacific‟s Transfer of Technology Centre (2005), Sung & Gibson (2001), 

Rothwell & Zegfeld (1985), Goldsmith (2003), Göktepe (2004), Jolly (1997), Stage-

Gate model (2009), Cooper (2001); 

26 

Part model Jolly (1997), Swasdio, Islam & Krairi (2004), Saren (1984), Trott (2005); 4 

Value chain and business 

chain 

Ndonzuau, Pirnay & Surlemont (2002), Kline and Rosenberg (1986); 2 

Dynamic Model Stokes (1997), Canada‟s functional commercialization  model for commercialization 
expert‟s Panel (2006); 

2 

Model of innovation 

implementation 

Khilji & Mroczkowski (2006), Rourke (1999), The Sequential Model Of Innovation 

And Commercialization (2003), Varjonen (2006), The Carnegie Mellon Innovation 

Transfer Process Model (2002), Nedzveckaite (2008); 

6 

The model of 

commercialization new 

products 

White And Gallaher (2002), Kimmel (2000), Stage-Gate model (2009), Rourke (1999); 4 

Effective factors Model Wyne (2004), Varjonen (2006), Trott (2005); 3 

Development model Chalmers Innovation Center (2003), European Commission‟s development model 

(2002), Universidad Nacional Experimental Del Tachira (2003), Model of Moreira‟s 

development center (2003), Standards and Industrial Research Institute of Malaysia 
(2003); 

5 

 

 Each of these models has underlying components. By examining these models, we would find that they can 

be classified according to three components: commercialization phases and steps, groups and influencing factors 

involved in the commercialization, and commercialization activities. Some models pointed only to one 

component, while others pointed to each of them. The following table shows the components covered by each 

model. 

 
Table 2: The commercialization components covered by each of the models 

Model Phase or step Involved 
agents and 

groups 

Activities 

1.  Model of Universidad Nacional Experimental Del Tachira (2003)      

2.  Model of Standards and Industrial Research Institute of Malaysia 
(2003) 

    

3.  Model of Moreira‟s development center (2003)      

4.  European Commission‟s development model (2002)     

5.  Development model of Chalmers‟ Innovation Center (2003)      

6.  Cooper (2001)     

7.  Stage-Gate Model (2009)     

8.  Jolly (1997)       

9.  Göktepe (2004)      

10.  Goldsmith (2003)      

11.  Rothwell & Zegfeld (1985)      

12.  Sung and Gibson (2000)     

13.  Commercialization Model of Asian and Pacific‟s Transfer of 

Technology Centre (2005) 

     

14.  Canada‟s functional commercialization  model for commercialization 

expert‟s Panel (2006) 

     

15.  Kimmel (2000)      

16.  Rourke (1999)      

17.  McCoy et al. (2008)      

18.  Trott (2005)      

19.  Varjonen (2006)      

20.  The Sequential Model Of Innovation And Commercialization (2003)      

21.  Khilji & Mroczkowski (2006)     

22.  The Aic Commercialisation Progression Model (2002)      

23.  The Carnegie Mellon Innovation Transfer Process Model (2002)      

24.  University Of Queensland‟s Eight-Stage Model (2008)      

25.  Canada‟s functional commercialization  model for commercialization 
expert‟s Panel (2006) 

    

26.  Utterback (1971)      

27.  Saren (1984)     

28.  Swasdio, Islam & Krairi (2004)     
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29.  Rothwell (1994)     

30.  Cantisani (2006)     

31.  Kline and Rosenberg (1986)     

32.  Singh And Bernstein (2008)     

33.  Nedzveckaite (2008)      

34.  Jolly (1997)      

35.  White And Gallaher (2002)      

36.  Lee and Gartner (1994)      

37.  Siegel, Waldman, Atwater & Link (2003)     

38.  Ndonzuau, Pirnay & Surlemont (2002)     

39.  Thore & Ronstadt (2005)      

40.  Wilson (1996)     

Frequency 39 13 13 

 

 According to above-mentioned table, 97.5 percent of models have commercialization phases or steps. 

However, only do 32.5 percent of the models identify stakeholders and factors affecting commercialization. And 

approximately 32.5% of the models describe the commercialization activities in the steps. Considering these 

three components is essential for the development of model in commercialization. In this study, we considered 

the phases and steps identification and commercialization activities. 

 

Methodology: 

 Since this study aims to develop an appropriate model for the technology commercialization of IDRO, it is 

an applied study. In this study, there is no clear idea and understanding about the phenomenon under study. 

Therefore, sufficient information should be obtained about the phenomenon in order to formulate more precise 

questions. After considering this information, a detailed and accurate image of the phenomenon should be 

provided. As a result, the stages of this study suggest an exploratory and descriptive continuity in this research. 

 The present study seeks to examine and interpret the opinions and views of experts from various sectors of 

IDRO who play an active role in the commercialization of projects to develop an appropriate technology 

commercialization model for IDRO. The main emphasis of this study is on examining the commercialization in 

the context and environment of study. Therefore, this is a qualitative study. Since the researcher wants to 

investigate deeply the structure of commercialization process through the ideas of experts in IDRO, the best 

method in this qualitative study is a case study. 

 If a researcher wants to study one of the numerous aspects, he/ she will use the case study. In the case study, 

time and place are limited. Therefore, a case may be a unit or system with certain limits and consists of several 

elements related to each other. The overall goal of the case study is a detailed view of the study dimensions and 

interpretation of the observation from a holistic view [23].In this study, we took advantage of the four-step case 

study: 

A) Problem statement and case selection: at this stage, the researcher expresses problem statement, selects the 

case, and proposes the research questions. The research questions are usually associated with why and how. In 

this study, as mentioned, we look for optimal commercialization model for IDRO. For this purpose, we should 

answer the questions such as: How the commercialization process should be done in Industrial Development and 

Renovation Organization of Iran? In this study, the experts involved in the commercialization process are 

selected as cases. The sampling method used in this study was sort type. Since this study is exploratory and 

descriptive and requires certain people who have useful information on the subject, the appropriate judgmental 

or purposive sampling is used [18]. In the judgmental method, all the possible choices are selected and this 

causes longer work period and rework. As a result, sequential method which is a kind of judgmental method is 

used to avoid reworks and avoid receiving repeated information. In the sequential sampling, researcher 

continues to collect cases until the new information or diversity of cases is reached. It is necessary that cases be 

collected until they reach the saturation point [18]. Also in this study, the data are collected until data saturation. 

The population consists of technology commercialization experts who engaged in the process of 

commercialization since 2002, coinciding with the entry of organization in advanced technology. For this 

purpose, the individuals were interviewed considering the amount of their participation in the commercialization 

process. This process continued until data saturation. In this study, data saturation is reached after 15 interviews 

and the interview ended. Analyzing the results of the interviews, a questionnaire was sent to these experts to 

confirm the main themes. Then, focus group was formed to explain and describe the commercialization 

activities. The first part was devoted to the defined themes. Then, activities were identified. 

B) The research literature and planning for field operations: the key words are used to search for references and 

checking them [20]. Also it is planned to collect data from multiple sources. In this study, a conceptual model of 

technology commercialization was extracted by reviewing the literature. It was used as an input in the process of 

data collection (interviews) to raise awareness of experts about the issue. In this study, with regard to access to 

active experts in technology commercialization projects; interview, questionnaire, and focus group (in the 

presence of those who were interviewed) methods were used. 
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C) Collecting data and organizing them: at this stage, the approaches such as direct observation, interview, 

observing participants, archive, printed and electronic reports and documents, images, etc. were used for 

collecting data. At this stage of the case study, theme analysis method was used for analyzing the interviews. 

Also, the questionnaires and focus groups were used for correcting, supplementing, and supporting the results of 

theme analysis. 

D) Preparation of report: At this stage, the results summary of implementing the case study is provided in the 

form of specified sections. 

 There are four tests to assess the quality of case study research design including [23]. 

1. The structural reliability of plan: Multiple sources and evidence are used for collecting the data and a chain of 

evidence is created. Also, informants and participants are asked to read, correct, and edit the case study report in 

the preparation of the report. 

2. The Reliability of plan in terms of internal factors: it is not considered in descriptive and exploratory case 

study. 

3. The Reliability of plan in terms of external factors: During planning the study, the logic and principles of 

multi-case study should be used. Reliability of plan in terms of external factors refers to the generalizability of 

the results. Usually, several case studies and qualitative data collection methods are used in a study which is 

conducted for proposing theory. This study examined the views of 15 experts from different departments, data 

from questionnaires, and focus groups. The reliability of plan in terms of external factors was confirmed using 

the logic of repeatability. 

4. According to Yen (2002), the validity of research design refers to this fact that each individual may obtain 

similar results through collecting data and analyzing them. The guidelines of case studies and database provide 

the validity of research design during data collection[23]. 

 In this study, the theme analysis technique is used to analyze the collected data from the interviews. The 

theme analysis is a method for determining, analyzing, and expressing the models (themes) within data. At least 

this method organizes the data and describes them in detail. It can go further and interpret various aspects of the 

research subject. Theme analysis is a recursive process that moves back and forth between the mentioned steps 

[5]. Also, theme analysis is a process that takes place over time. The six stages of theme analysis are described 

below. 

 Stage 1. Introducing the data: In the present study, the researcher once reads the data from the interviews 

before starting to code the data. In fact, since the beginning of this stage, taking notes and marking them- which 

are used in the next stages- begins. 

 Stage 2. Creating the initial codes: Encoding will depend partly on whether themes are data-driven or 

theory-driven (Braun and Clarke, 2006, 89). The current research is focusing on theory, rather than data. 

Therefore in the second stage, the data which are theoretically consistent with research subject, namely the 

commercialization of technology, are encoded. Also, encoding will depend on whether your goal is to encode 

the contents of the entire data set or that you have considered certain features of the data set [5].In the present 

study, the goal was not encoding the data set. Rather, specific features of the data obtained from interviews and 

associated with technology commercialization have been encoded in the second stage. 

 Stage 3. Searching themes: In the present study, the categorization of different codes is done in the form of 

primary themes after encoding the initial interviews. At the end of this stage, a total of 35 main themes and sub-

themes were found. 

 Stage 4. Reviewing the themes: The fourth stage begins when the researcher has created a series of themes 

and reviews them. This stage consists of two phases including the review and correcting themes. The first phase 

includes reviewing the encoding summary. In the second phase, the validity of themes in relation to data set is 

considered [4]. After reviewing the themes, 30 final themes were obtained from 35 initial main theme. Of these 

30 themes, five items were main themes and 25 items were sub-themes. 

 Stage 5. Defining and naming the themes: The fifth stage begins when a satisfactory plan of themes exists. 

At this stage, researcher provides themes for analysis, and defines and reviews them. Then, he/she analyzes the 

data inside them. The nature of a theme is specified through defining and reviewing. Also, it is determined that 

which aspects of data is inside a theme [4]. 

 Stage 6. Preparing reports: The sixth stage begins when the researcher has a qualified collection of themes. 

This stage includes the final analysis and report writing [5]. 

 The sixth stage of the interview process includes determining the generalizability, reliability, and validity of 

the interview findings. The validity refers to the consistency of interview results and reliability refers to the 

ability of interview in the measurement of objectives [16]. In the modern social sciences, the three concepts of 

generalizability, reliability, and validity are referred as the trinity. 

 

Reliability of interview: 

 Reliability refers to the consistency of findings. The reliability in interview is propounded in stages such as 

interview, transcription, and analysis. The guidance of questions are refereed in relation to the reliability of the 
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interviewees. In the reliability of transcription, the internal consistency of transcription which is carried out by 

two men should be considered. During the interviews categorization, considering the percentages reported by 

two coders is a method for determining the reliability of analysis. The amount (percentage) of agreement 

between two coders (60% or more) about one interview (control of analysis) is also a method for analysis of 

reliability [16]. 

 In the present study, the re-test reliability and inter subject consistency are used to determine the reliability 

of conducted interviews. 

1. Retest reliability: To evaluate the retest reliability, some of interviews are selected from conducted interviews 

as the sample. Each of them are coded twice in a short and specified time interval. Then, the specified codes in 

two time intervals for each of the interviews are compared. The retest method is used for assessing the stability 

of researcher coding. In each of the interviews, the codes which are the same in the two intervals are specified as 

„‟agreement‟‟ and the dissimilar codes are specified a „‟disagreement‟‟. The method of calculating the reliability 

of the coding is done by researchers at two time interval is as follows: 

 
 In the current study, 3 interviews were selected from the conducted interviews to evaluate the retest 

reliability. Each of them were coded twice at an interval of 15 days by the researcher. The results of this coding 

is in the following table. 

 
Table 3: Calculation of retest reliability. 

No. Interview The total number of 

codes 

Number of 

agreements 

Number of 

disagreements 

Retest reliability 

(Percent) 

1 The first reviewed interview 42 14 8 67% 

2 The second reviewed 

interview 

48 17 10 71% 

3 The third reviewed interview 46 17 8 74% 

Total 136 48 26 71% 

 

 As can be seen in the above table, the total number of codes in the 15-day interval is 136, the total number 

of agreements between codes in these two times is 48, and the total number of disagreements in these two times 

is 26. Using the above formula, the retest reliability of the interviews conducted in this study is equal to 

71%.Given that this reliability is more than 60 percent [16], the reliability of the coding is confirmed. 

2. Reliability between two coders: To calculate the reliability of an interview with the method of inter -subject 

agreement of two coders (raters), a Ph.D candidate in technology management was asked to participate as a 

research partner (encoder) in the research. The training and techniques for coding interviews were transferred to 

him. The researcher and the research assistant coded three interviews. The inter subject agreement percentage 

which is used as a analysis reliability index was calculated using the following formula: 

 
 The results of this coding are in the below table: 

 
Table 4: The reliability of two coders. 

No. Interview The total number of 

codes 

Number of 

agreements 

Number of 

disagreements 

Between two coders 

reliability (Percent) 

1 The first reviewed interview 57 22 13 77% 

2 The second reviewed interview 53 20 12 75% 

3 The third reviewed interview 51 19 12 75% 

Total 161 61 37 76% 

 

 As can be seen in the above table, the total number of codes which is registered by the researcher and 

research assistant is 161, the total number of agreements among these codes is 61, and the total number of 

disagreements among these codes is 37. Using the above formula, the between two coders‟ reliability of the 

interviews conducted in this study is equal to 76%.Given that this reliability is more than 60 percent [16], the 

reliability of the coding is confirmed. 

 After theme analysis and the formation of technology commercialization‟s basic structure, all interviewees 

were asked to participate in several joint meeting to review the results of interviews and define the activities of 

each of the commercialization steps. Three joint meetings were held between the researcher and interviewees. 

Retest reliability 

percentage 

Number of agreements  

2 

The total number of codes 

= 100  %

 

Inter subject agreement 

percentage 

The number of 

agreements   2  

The total number of codes 

= 
100%   
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The first meeting devoted to the evaluation of model and their agreement with the model. In the second and 

third meetings, the model was described in terms of the activities. The results of this part of the study are shown 

in the findings section. Finally, after completion of the focus group and summarizing data, a questionnaire was 

designed according to the model. It was sent to all interviewees to rate their agreement with the phases, steps, 

and activities, to identify the agreement and disagreement in focus groups and themes analysis, and if necessary 

to re-examine the cases of disagreement. 

 

Findings: 

 The findings of this study consist of four parts. In the first section, the demographic information of 

interviewees is described. In the second part, the interview data are analyzed. The results of this analysis are 

shown in Table 5. The third section is concerned with the results of the focus groups. Its results are shown in 

Table 6. The fourth part shows the results of the questionnaire data. 

 

The findings of the interviews: 

 The data were collected by the researcher during the interviews were the basis of themes analysis. At this 

stage, the researcher carefully read the data from each interview. The proposed model of interviewees was 

designed. Then, it was given to interviewers to confirm the accuracy of data evaluation by the researcher and 

mention the neglected points. After this phase, the coding process began. The results of the analysis process are 

shown in Table 5. After analyzing the interview data, totally 25 commercialization steps were identified which 

were defined as 5-phases. 

 The first phase of commercialization includes idea and prototype evaluation. In this phase, the proposed 

ideas and issues to IDRO were evaluated based on different criteria and it was decided whether to implement or 

not implement them. The input of this phase consists of ideas, research findings, invention, and prototype. The 

inputs of this phase are first examined based on organization‟s priorities and mission. In the case of alignment, 

the proposed issue enters the second step. In this step, based on the area where the project is located, a team of 

technical experts, financial professionals, and trusted experts out of the organization is formed. This team 

evaluates the proposed issue from various perspectives including economic criteria, market acceptance, 

application development, future of technology in the market, similar cases in the market, and etc. If the report of 

project team is satisfactory, the proposed issue is introduced in detail and the presenter defends his plan. After 

this stage, continuing work and contracting depend on the positive evaluation of the presenter. In this step, the 

presenter is evaluated in terms of records, activities, validation, and etc. In the case of presenter validation, the 

contract between company and presenter is set. Then, to continue the work, the project stakeholders‟ structure 

including investors, companies outside the organization, customers, and end-users of technologies are identified. 

After performing this step, we enter the second phase. 

 The second phase of commercialization includes the implementation of research plan. The purpose of this 

phase is to assist the presenter and provide the facilities for prototyping ideas. Therefore, if the input of 

organization is ideas or research achievements, this phase will be complete. But if the input is prototype or 

invention, only is the last step of this phase implemented to evaluate the prototype. After going through the steps 

of first phase, the proposed idea will be prototyped. In this phase, the monitoring team is formed by IDRO 

including the representative of organization, client representative (for a specific customer), external expert of 

organization, project expert, and a financial expert. Then, studies are conducted to improve idea for prototyping. 

After the study, a prototype is created by the presenter and through supervision of IDRO. After creating a 

prototype, the project monitoring team reviews the prototype and compares it with the defined attributes. At this 

stage, the presenter must take the approvals and permits of prototype from authorized entities and deliver them 

to the organization. After reviewing the prototype, approvals, and permits, the feasibility study is conducted 

based on the economic, financial, market, political, and etc. criteria. If the reports of monitoring team is positive, 

the project enters to the third phase, namely the creation and implementation of the pilot. 

 The third phase is named industrialization or semi-industrialization of laboratory products. In this phase, the 

prototype‟s strengths and weaknesses are identified. The prototype is modified to be competitive in the market 

and accepted by end-user. Then, it is produced and distributed in small-scale among the end users. After using 

the prototype by end users, the monitoring team of organization evaluates their opinions. However again the 

permissions and approvals from the relevant authorities should be taken. In this phase, the end feasibility study 

is conducted. The project team evaluates the reports and decides about continuing or stopping the work. In the 

case of positive evaluation, we enter the next phase. 

 In the fourth phase, the business plan and production model is designed. In this phase, the technical, 

financial, and locating studies are conducted for company registration and production on a large scale. In this 

phase, the project investors are also examined and required contracts are signed. Finally, the committees of 

organization read the reports of the project and take a final decision on the application and registration of 

company. If it decided to continue, we enter to the last phase of the technology commercialization. 
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 The fifth phase of the technology commercialization includes implementing production plan or 

industrialization. In this phase, if the product is new and innovative, market making and marketing of product in 

the market will be done. Along with this step, mass production is also performed. The continuous monitoring 

and controlling the progress of the work is done in this phase. After the start of mass production, sales and 

marketing process begins. In this phase, research and development sector are formed due to placement of 

product in the market and amongst competitors. It assesses the market and product and offers the results as 

feedback to the manufacturing sector to improve product. This process continues in a cycle. 

 
Table 5: Summary of findings from themes analysis of interview data 

Interviewee Steps Phase 

Q1, Q2, Q3, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Q12, Q13, Q14, 

Q15 

Evaluation of a topic or idea based on the 

priority of organization 

Evaluation of 

ideas and 

prototypes Q2, Q7, Q11, Q13 Formation of project review team 

All interviewees Project review from macro and micro 
perspective 

Q3, Q4, Q5, Q10, Q11, Q13, Q15 Project definition and proving the concept 

Q1, Q2, Q6, Q11, Q12, Q14 Assessing the presenter 

Q1, Q2, Q3, Q4, Q7, Q8, Q9, Q10, Q11, Q13, Q14, Q15 Contracting and intellectual- legal property 

Q1, Q5, Q7, Q12, Q15 Specifying the structure of stakeholders 

Q1, Q2, Q3, Q12 Formation of a monitoring team Implementation 

and 

operationalization 
of the research 

project 

Q2, Q7, Q10 Study and Research 

Q1, Q2, Q4, Q7, Q9, Q10, Q14 Laboratory work and construction of a 

prototype 

Q1, Q2, Q4, Q5, Q6, Q7, Q8, Q9, Q10, Q11, Q12, Q13, Q14, 
Q15 

Evaluation of a prototype, obtaining permits 
and approvals, preliminary feasibility study. 

Q2, Q8, Q9, Q11, Q12, Q13, Technical knowledge development and 

valuation 

Industrialization 

or semi-
industrialization 

the laboratory 

products 

Q1, Q4, Q12 Improving sample 

Q1, Q2, Q5, Q6, Q7, Q8, Q10, Q11, Q12, Q13, Q14, Q15 Pilot 

Q2, Q5, Q7, Q8, Q11, Q13, Q15 Testing the Market 

All interviewees Obtaining Standard and final approval, the 

feasibility study 

Q1, Q2, Q4, Q6, Q11, Q12, Technical, financial and locating Evaluation Developing 

Business 

planning and 
production model 

Q6, Q7, Q9, Q12, Q13, Q14 Investment contract 

Q1, Q4, Q6, Q7, Q8, Q9, Q10, Q12, Q13, Q14, Q15 Obtaining Committee approvals and 

Company Registration 

Q4, Q9, Q10, Q11, Q13 Market Making Implementation 
of production 

plan or 

industrialization 

All interviewees Mass production 

Q1, Q7, Q9, Q14 Monitoring and controlling the project 

progress 

Q3, Q4, Q8, Q9, Q10, Q11, Q14, Q15 Marketing and Sales 

Q9, Q11, Q15 Research and Development 

Q9, Q11, Q15 Feedback to the production 

 

The findings of the focus group: 

 After theme analysis and the formation of technology commercialization model‟s basic structure for IDRO, 

all interviewees were asked to participate in joint meeting to investigate this model. From interviewees, 13 

individuals participated in the meeting. In this meetings, the results of interviews and prototype were described 

for interviewees. Then, interviewees challenged the model. Among the changes occurred in the model include 

the following: 

 

1. The first phase: 

1-1. The steps of project definition and confirmation of concept should be provided before the project evaluation 

based on the market, economic, financial, and etc. criteria: the experts argued that the project should be 

described precisely by the presenter and its values, features, and functions should be determined to evaluate the 

project according to them. 

1-2. Integration of project review and presenter‟s evaluation: experts stated that the presenter‟s evaluation and 

the project review should be carried out simultaneously in one step and then decision making was conducted 

about the contract. 

1-3. Doing the stakeholders‟ structure determination before signing the contract: it is argued if it is determined 

that evaluations about presenter and project is positive, then project stakeholders and their role in the project 

should be identified. The contract and intellectual- legal property should be obtained with complete 

understanding and unambiguously. 
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2. The second phase: 

2-1. Integrating the steps of doing research, laboratory work, and prototyping: experts stated that the pre-

production prototype study was necessary for prototyping and lab work and these two are not separable. 

 

3. The third phase: 

3-1. Decomposing the technical knowledge development and valuation step to two separate steps: experts 

argued that developing technical knowledge was possible after licensing and taking approvals for pilot from 

authorities and its valuation should be conducted after market testing and the end feasibility study. As a result, 

technical knowledge develops and the feasibility study phase starts after obtaining permits and approvals from 

determined entities. Then, valuation is made according to reports. 

 

4. The fourth phase: 

4-1. Removing the step of investment contract: considering the identification of stakeholders‟ structure and also 

the introduction of intellectual- legal property, experts see no need to address the investment issue again and this 

is one of the activities in the step of technical, financial, and locating review. 

 

5. The fifth phase: 

5-1. Placing the step of monitoring and controlling the progress of project before the step related to production: 

the experts stated that a team for monitoring and controlling the progress of project should be formed before 

discussing about production to control their affairs from the beginning. 

5-2. changing the name of mass production step to implementation of mass production line establishment plan: 

experts argued that mass production refers to the production of product, while this step also deals with planning, 

monitoring, and implementing. Therefore, its correct name is implementation of mass production line 

establishment plan. 

5-3. Integration of research, development, and feedback to the production steps: experts suggest that feedback is 

at the core of the research and development stage and is not separable from it. 

 The changes in this phase conducted after all participants‟ agreement. In subsequent meetings of focus 

group, the steps were analyzed from the perspective of experts. The objective of this phase was to identify the 

main executive activities at each step so as to define an executable model for technology commercialization. At 

these meetings, experts were asked to express what activities should be done at each step and moderate and 

complete the comments. Table 6 displays the results of these meetings. 

 
Table 6: Final adjusted model for technology commercialization of IDRO 

Phase Step Activities 

The first phase: 

evaluation of an 
idea / prototype 

Evaluation of a topic or idea based 

on the priority of organization 

Activity 1: Matching the received project with the priorities, if 

implemented, we enter the next step. 

Formation of project review team Activity 2: Forming a team of technical experts, financial professionals, 
and trusted experts from outside the organization 

Project definition and proving the 

concept 

Activity 3: Completing proposal 

Activity 4: Annexation of documents 

Assessing the presenter Activity 5: Evaluation of proposal by the project review team based on 
advanced technology, functional, being new, economic indicator, 

realization of market, production of knowledge, job creation, and human 

resource development criteria 
Activity 6: Formation of Commission to confirm or reject the issue with 

the presence of presenter and project review team, if the project is 
approved, we go to next step 

Specifying the structure of 

stakeholders 

Activity 7: Defining the customer and the end user 

Activity 8: Negotiating with the end users in order to convincing them to 

participate in the project 
Activity 9: Contracting to guarantee the purchase of product after 

completion of project 

Activity 10: Defining the regulatory agencies which issue the license for 
the product 

Activity 11: Defining the stages to getting license from related 

institutions and the expenses 

Contracting and intellectual- legal 

property, obtaining permits and 

approvals 

Activity 12: Developing the draft of commercialization contract 

Activity 13: negotiation with presenter and agreement on the contract 

Activity 14: Completion and delivery of documents and guarantees 

The second 
phase: 

implementation 

and 
operationalization 

of the research 

project 

Formation of a monitoring team Activity 15: The formation of a monitoring team with the final customer, 
the customer's representative, external experts, and project management 

experts 

Study, design, and construction of a 
prototype 

Activity 16: Project monitoring based on Gantt chart and contract items 
Activity 17: financing based on project progress 

Evaluation of a prototype, obtaining 

permits and approvals, preliminary 

feasibility study 

Activity 18: Prototype confirmation by monitoring team 

Activity 19: prototype confirmation by customer 

Activity 20: Prototype confirmation by identified regulatory agencies and 
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laboratories 

Activity 21: Justifying project from the perspective of product 

characteristics, economic factors, product application, comparison with 

competitors, supply and production capacity, production technology, 

machinery and production lines and the production requirements, 
production scheduling and operations, investment expenditures, product 

market 

The third phase: 

industrialization 
of laboratory 

products (semi-

industrialization) 

Improving sample Activity 22: Selecting competitor industry in the case of presence 

Activity 23: Establish measures to attract customers to the product 
(customer preferences about product) 

Activity 24: Comparison of product or laboratory samples with the 

industrial product of competitor and customer desired product 
Activity 25: The definition of projects to upgrade the product to the 

desired state 

Activity 26: Ratification and implementation of the project (contracting, 
determining the stakeholders structure, and intellectual property) 

Pilot Activity 27: Identifying the stages of production and defining the 

production processes 
Activity 28: Defining workstations and designing the machines needed in 

each station 

Activity 29: Designing the layout of the production line 
Activity 30: Calculating and estimating the costs of machines in 

production line, production personnel, production space, support of 

production, and other expenses 
Activity 31: Pilot implementation of limited production if needed 

Obtaining Standard and final 

approval 

Activity 32: obtaining approvals and permits from identified monitoring 

agencies and laboratories considering the defined project 

Technical knowledge development 
 

 

Activity 33: documentation with respect to all steps including technical 
documentation and literature, guidelines for the production, testing and 

quality control procedures, production personnel training procedures, the 

production instructions, documentation and product specifications, 
product certification 

Testing the Market Activity 34: Selecting the location or target 

Activity 35: Distribution in the specified target 
Activity 36: Reviewing the comments and feedback from customers 

Activity 37: Trying to attract the customer's attention and contracting 

Feasibility study Activity 38: considering the feasibility items, the feasibility study is done 

by competent industrial consultants. 
 

Technical knowledge valuation Activity 39: Valuation according to documents prepared by experts or 

specialists in technology transfer 
Activity 40: Negotiations with stakeholders and agreement on the final 

price 

The fourth phase:  

designing 
business planning 

and production 

model 

Technical, financial and locating 

Evaluation 

Activity 41: reviewing the technical-economic justification report 

Activity 42: Locating according to comparing and evaluating the 
available options and selecting the suitable place 

Obtaining Committee approvals and 

Company Registration 

Activity 43: Studying the plan in middle management and expert 

committees 
Activity 44: In case of approval of the middle management and expert 

committee, the issue should be proposed in the senior management 

committee 
Activity 45: In case of approval of senior management, the company 

registration should be done regarding the stakeholders 

The first phase: 
implementation 

of production 

plan 
(Industrialization) 

Market Making Activity 46: Identifying the target market 
Activity 47: Studying the preferences of potential customers 

Activity 48: advertising to attract new or potential 

Monitoring and controlling the 

project progress 

Activity 49: Forming a project progress monitoring and control team 

with the presence of consulting engineering firm, expert from middle 
management sector, expert in the fiscal, economics, and financing fields, 

representative of product‟s end user, and representative of the monitoring 

area (institutions) 

Implementation of mass production 

line establishment plan 

Activity 50: determining Gantt chart and timetable as criteria 

Activity 51: monitoring the implementation and progress of the project 

by monitoring team and financing according to the percentage of 
completed plan 

Marketing and Sales 

 

 

Activity 52: Formation of Sale Organization 

Activity 53: Segmentation of the target market and determining sales 

representatives 
Activity 54: Creating and developing the distribution network and the 

capillary 

Activity 55: Organizing Advertising and market development 
Activity 56: Formation of after Sales Service 

Research and Development and 

Feedback to the production 

Activity 57: Forming the body of research and R & D 

Activity 58: Getting feedback from customers 
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Activity 59: Definition of the product upgrade capabilities 

Activity 60: Promoting the product (production feedback) 

 

The findings of experts’ questionnaire: 

 The final part of the study was dedicated to the agreement of experts (interviewees) with the end developed 

model (summary of interviews and focus group results). The purpose of this stage was confirming the results, 

analyzing the data, and discovering hidden facts. For this purpose, the experts‟ questionnaire was developed 

according to end model and distributed among the experts. The five point Likert scale (from very agree to very 

disagree) was used in this questionnaire. The results showed that all the activities, steps, and phases are 

confirmed by experts. The experts‟ agreement mean was more than the average (3). Therefore, the obtained 

model was recognized as the end model of technology commercialization for Industrial Development and 

Renovation Organization of Iran. This model has 5 phases, 23 steps, and 60 activities. 

 

Conclusion: 

 As described in previous sections, the commercialization of technology is an important factor in the 

economic development of countries and organizations. It causes organizations to be able to remain in today's 

competitive environment and create welfare in the community. But the commercialization of technology is not 

always achieved. A variety of factors cause a break or stop in the commercialization of a technological idea. 

One reason is the lack of a suitable model for commercialization. Most commercialization models are created in 

the developed countries. Regardless of differences in macro-scale, these models are not suitable for the 

developing and least developed countries[12]. As a result, the blind use of these models may lead to a failure in 

commercialization projects. Such a problem has been seen in recent years in the Industrial Development and 

Renovation Organization of Iran in which the success rate of projects in advanced industries has been very low. 

In this study, we intended to answer this question: what is the optimal model of technology commercialization 

for Industries Development and Renovation Organization of Iran? What are the phases, steps, and activities of 

this model? 

 Using interviews, focus group, expert judgments, and theme analysis, these objectives were achieved and a 

model was developed for the Industrial Development and Renovation Organization of Iran. This model has five 

phases: evaluation of an idea / prototype, implementation and operationalization of the research project; 

industrialization of laboratory products (semi-industrialization); designing business planning and production 

model; and implementation of production plan (Industrialization).  

 These phases were decomposed in 23 steps and 60 activities. They provided a plan for technology 

commercialization and technological ideas for Industrial Development and Renovation Organization of Iran. In 

terms of structure, this model which covers the phases, steps, and activities is consistent with Julie‟s 

commercialization process model, three-level model for commercialization process, the model of Goldsmith 

(2003), America's Department of Energy innovation process model [1], the commercialization model of McCoy 

and et al. (2008), The Aic Commercialization Progression Model (2002), Utterback‟s stage model (1971), dual 

commercialization process [16], model of Jolly (1997), new product commercialization [10],and model of [22]. 

Also, the model has been developed in terms of explained phases and the steps are consistent with gate-stage 

model (2009), the commercialization model of Goldsmith (2003), model of Rothwell & Zegfeld (1985), product 

development process model [12], the commercialization model of [7] new technology innovation process model 

[12,5,16,8,4]. These models are listed in Table 1 and Table 2. 

 The optimal model of technology commercialization in IDRO has 23 steps that are implemented by 60 

activities. This model is a plan for commercialization of a project and it facilitates the way that an idea should 

go on to reach a success. The inputs of this model are divided into two types. In the first type, the input is in the 

form of an idea and research achievements or it arises from the needs and demands of community. In this case, 

all of the commercialization phases are implemented. In the second type, the input is a prototype or invention 

which has almost completed the experimental phase. As a result, these types of inputs enter the third phase after 

completing the first phase and signing contract. For model effectiveness, some requirements should be 

facilitated by the management of organization. Among these requirements, there are items such as identifying 

areas where IDRO wants to work, identifying the needs of the identified areas, prioritizing the needs of each 

area, educating experts based on the identified needs and providing appropriate staffing, providing expert team 

for project management, providing financial compliance, and facilitating communication with the competent 

institutions and organizations to facilitate and accelerate the commercialization process. 

 In this study, we focused on the phases, steps, and activities of commercialization. The third component 

which is about stakeholders and factors affecting commercialization was not discussed. As a result, it is 

recommended for future studies to investigate this component carefully and complete this model 

comprehensively. 
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