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ABSTRACT

The main purpose of this descriptive- survey research was to study of barriers to
commercialization of nanotechnology products in the Iran’s Agricultural sector. The statistical
population of the study consisted of 275 researchers employed in 22 National Agricultural
Research Centers/ Institutions. According to the Krejcie and Morgan table, 160 of the researchers
were selected using a random sampling technigue. A questionnaire was used to collect the data.
The content validity of the questionnaire was confirmed by a panel of experts in the University of
Tehran. A pilot study was conducted to establish the reliability of the instrument. The Cronbach’s
Alpha coefficients for the main scales of the questionnaire were at appropriate level. The results
showed that the importance of the all five factors examined in the research conceptual model was
verified based on the field data (fit of the model). The factors namely, political- supportive,
infrastructural, financial, managerial and knowledge- cognitive were ranked first to fifth in
explaining and identifying the barriers to commercialization of nanotechnology products in the
Iran’s Agricultural sector by explaining 66.1 percent of total variances, respectively.
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Extended abstract
Objectives

Nanotechnology, which involves creating and manipulating organic and inorganic matter from
the molecular to the nanoscale level, is an emerging, enabling technology that is receiving
enormous amounts of attention in industrial and scientific communities. It is an umbrella term for a
wide range of science and technologies. Significant and rapid advances in nanoscience and
nanotechnology have been made in the past two decades. Numerous potential applications have
been identified, with a promise to transform virtually every industry. These industries include
aerospace, agriculture, biotechnology, electronics, energy and environment, information
technology and telecommunication, materials science and manufacturing, and medicine.
Specifically, nanotechnology has the potential to revolutionize the agro-food supply chain with
new tools for, among other things, the molecular treatment of diseases, rapid disease detection, and
enhancing the ability of plants to absorb nutrients. According to the importance of nanotechnology,
governments from developed nations around the globe and private investors, including venture
capitalists, are investing heavily in nanotechnology and commercialization of its products.

In general, commercialization is the process of turning new technologies into successful
commercial products. In other words, commercialization covers a wide variety of arrays in
technical, commercial, and financial areas, which transform a new technology to useful products or
services. This process includes activities such as obtaining ideas for technology commercialization,
fostering those ideas, development of technology, building up a prototype, development of the new
process or optimization of the current processes, supply of product to market, promotion, and
creation of new infrastructures. Empirical evidence shows that the commercialization of
nanotechnology is presently slow paced due to many barriers. Accordingly, the main purpose of
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this research was to study of barriers to commercialization of nanotechnology products in the Iran’s
Agricultural sector.

Methods

The research method of the current study in terms of the nature, rate and degree of control and
method of data collection was quantitative, non-experimental and field research, respectively. The
statistical population of this study consisted of all the researchers from 22 National Agricultural
Research Institutions (N=275). According to the Krejcie and Morgan’s (1970) table, a sample of
160 Science Board Members was selected using the simple random sampling method. A
guestionnaire was used to collect the data which consisted of two parts including respondents’
profile and respondents’ viewpoints about the importance of barriers to nanotechnology products
commercialization in the agricultural sector (26 variables). A five-point scale (1 = very low and 5 =
very high) was used to measure the second part. The content validity of the questionnaire was
confirmed by a panel of experts in the University of Tehran. A pilot study was conducted to
establish the reliability of the instrument. The Cronbach’s Alpha coefficients for the main scales of
the questionnaire were at appropriate levels. Data was analyzed using the SPSS and LISRELss
software. Moreover, descriptive statistics and inferential statistics (including explanatory factor
analysis and structural equation modeling) were used for data analysis.

Results

The results showed that the importance of the all five factors examined in the research
conceptual model was verified based on the field data (fit of the model). The factors namely,
political- supportive, infrastructural, financial, managerial and knowledge- cognitive were ranked
first to fifth in explaining and identifying the barriers to commercialization of nanotechnology
products in Iran’s Agricultural sector by explaining 66.1 percent of total variances.

Discussion

Overall, it can be concluded that political and infrastructural factors had the most role in
explaining the barriers to nanotechnology commercialization in agricultural sector. Additionally,
the developed tool for measuring the barriers to commercialization of nanotechnology had
sufficient reliability and validity and the model developed based on theoretical framework, and
experimental background (conceptual model of research) was in compliance with reality.
Therefore, the model developed in this study is suitable for measuring the barriers and can be used
in future research. Finally, based on the main results of the survey, several mechanisms and
suggestions including: support the transfer of nanotechnology research results from the universities
and research centers to industry and businesses; financing for the private sector and small and
medium-sized enterprises in the field of nanotechnology; designing and implementing targeted
extension and educational activities to increase public awareness on nanotechnology products;
training human resources needed for commercialization of nanotechnology; attention to providing
various infrastructures for nanotechnology commercialization including growth centers, science
and technology parks, legal infrastructures, and infrastructures related to the standardization of
nanotechnology in the context of agriculture; and finally, encouraging private sector investors,
especially venture capitalists, to support commercialization of nanotechnology products in the
agricultural sector.
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