
 

 

 

  International Journal of Farming and Allied Sciences 
Available online at www.ijfas.com 

©2013 IJFAS Journal-2013-2-19/737-742 

ISSN 2322-4134 ©2013 IJFAS 

 

Factors Affecting on Nanotechnology-based 
Entrepreneurship in Agriculture Sector of Iran 

 
Mohammad Reza Soleimanpour1*, Seyed Jamal F.Hosseini2, Seyed Mahdi Mirdamadi3 

 
1. Young Researchers Club, Varamin-Pishva Branch, Islamic Azad University, Varamin, Iran 

2. Department of Agricultural Extension and Education, Science and Research Branch, Islamic Azad 
University, Tehran, Iran  

3. Department of Agricultural Extension and Education, Science and Research Branch, Islamic Azad 
University, Tehran, Iran  

 
           Corresponding author: Mohammad Reza Soleimanpour 

 
ABSTRACT: The major purpose of this study was to determine factors affecting on nanotechnology-
based entrepreneurship in agriculture sector of Iran. The total population was all experts working in 
agricultural research centers through Iran that 210 were selected using random sampling technique as 
sample of the study. By using factor analysis, six factor containing 33 variables determined about 65.85 
percent of variance of nanotechnology-based entrepreneurship in agricultural sector. The results of the 
study show that the factors were categorized into six component, namely educational, infrastructural, 
human resources, economic, commercial, and policy making ordered by the magnitude of their impact. 
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INTRODUCTION 
 

 Science and technology are seen as important determinants for survival and growth of companies, regions and 
nations (Schumpeter, 1934) and are related to new theories of economic development, technological change and 
industrial innovation (Knol, 2004).  
 Science and technology alone are not the answer to sustainable development challenges. Like any other 
science and technology waves, nanoscience and nanotechnology are not “silver bullets” that will magically solve all 
the problems of developing countries; the social context of these countries must always be considered. 
Nevertheless, science and technology are a critical component of development. So several developing countries 
have launched nanotechnology initiatives in order to strengthen their capacity and sustain economic growth 
(Salamanca-Buentello et al., 2005).  
 In the history, man had invented modern technologies to make his life easier. These modern technologies 
need new skills that make specialists to be able to use them. The specialists are establishing commercial institutes 
in order that they can use their skills based on this modern technologies to produce goods or present services in 
order to new opportunities for job be established, so technology and job has always moved toward together i.e. 
whenever the men invented a modern technology, there also have been produced some opportunities to make use 
of them, even though, having job in contemporary era has become a new structure, but it is thousands of years that 
mines' structures are been presented. So the following relationship is always confirmed:New Technology = New 
Opportunity = New Job (Uskokovic et al., 2010).  
 Nanotechnology revolution is the first industrial revolution that correctly happened in a lot of parts of the world. 
This opportunity that one can participate in this golden field from the beginning has been so tempting and different 
countries in world invested considerable capitals to the authority of their universities, laboratories and commercial 
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institutes to help them in the field of invention and innovation. In the field of nanotechnology, an entrepreneur can 
relate its favorite and regarding technology in any country with inventions that are done all over the world (Salehi  
and Niaz-Azari, 2010).  
 Based on the studies, a key element for a successful nanotechnology commercialization economy is the 
existence of a vibrant entrepreneurial and SME sector. New firms have a vitally important role to play in the 
development of any new technology, by meeting unmet needs and introducing disruptive technologies (Crawley, 
2007). 
 On the other hand, The potential role of nanotechnology covers from new materials useful for the textile, 
packaging, food or transportation industries; nano-devices and nano-materials for sophisticated medical 
procedures and treatments or for cutting edge telecommunication and information technologies; all the way to more 
effective security and military innovations (Berube, 2006; Datta, 2008).  
 Furthermore, the natural food products are unable to get in future. In the same way there are several new 
techniques are developed in the present decade. The present situation of agricultural production faces the 
challenge of enhancing crop production and providing nutritionally adequate diets for the increasing population, 
under uncertain climatic extremes, water scarcity, in limited (and degraded at many places) land area, with more 
requirement of water, and in many cases with poor quality water and air, and rapid erosion of natural biodiversity. 
To maintain the food quality in relation to its huge production, the food security is also an important factor. The food 
production, quality and food security can be maintained by introducing small science in the present century. Thus 
small science have such a big impact, this is nothing but nanotechnology (Bhattacharyya et al., 2011).  
 Modern technology such as nanotechnology has the potential to revolutionize agriculture and food systems. 
Agricultural and food systems security, disease treatment delivery system, new tools for molecular and cellular 
biology, new material for pathogen detection, protection of environment, and education of the public and future 
workforce are examples of the important links of nanotechnology to the science and engineering of agriculture and 
food systems (Scott and Chen, 2003). 
 There are great opportunities in applying nanotechnology to agriculture systems, namely, foods, produces, 
farm animals and the entire subset of agro-ecological constituents. There are, however, potential risks in the 
deployment of agro-nanotechnology as well (Dunford, 2010; Lobell et al., 2008). 
 The nano-technology is driving a high-tech approach to farming entrench a chemical, industrial and corporate 
agri-food system. It is essential that we will invite the new technology (Bhattacharyya et al., 2011), but at same time 
it is our duty to look out the process of Technology transfer to the market and entrepreneurial activities in this field. 
According to the mentioned studies and regarding to the importance of nanotechnology-based entrepreneurship in 
agriculture sector, it is essential to identify its effective factors. The purpose of this study is to outline the factors 
affecting on nanotechnology-based entrepreneurship in agriculture sector of Iran. 

 
 

MATERIALS AND METHODS 
 

 Research methodology applied in this study was descriptive and quantitative methods. The main goal of the 

study was to identify factors affecting on nanotechnology-based entrepreneurship in Iran agriculture sector. The 

statistical population included agricultural experts working at the research institutes through Iran and having 

knowledge and information or practical experience on nanotechnology was considered as a criterion for selecting 

these respondents. Applying stratified sampling technique, 210 agriculture experts were selected. The data were 

collected through a well-structured questionnaire. 

 The content validity of questionnaires was measured by a group of nanotechnology specialists. It was modified 

according to comments and suggestions of the judgment group. In order to investigate the reliability of research 

questionnaire, 30 agricultural experts were randomly selected and they completed the questionnaire. Cronbach‟s 

alpha for the respondents‟ questionnaires were 0.89 respectively. Cronbach‟s alpha coefficient, a measure of 

internal consistency, was used to estimate the reliability of the survey questionnaire. This coefficient ranges in 

value from 0 to 1 and 0.89 indicating an acceptable level of reliability.   

 In current study, descriptive and inferential statistics were used to analyze the collected data. Descriptive 

statistics included frequency values and inferential statistics included exploratory factor analysis technique. The 

main objective of this technique is to classify a large number of variables into a small number of factors based on 

relationships among variables. For this purpose 42 variables were selected for the analysis. To determine the 
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appropriateness of data and measure the homogeneity of variables about nanotechnology-based entrepreneurship 

from the viewpoints of agricultural experts in Iran, the Kaiser-Meyer-Olkin (KMO) and Bartlett‟s test measures were 

applied. These statistics show the extent to which the indicators of a construct belong to each other. KMO and 

Bartlett‟s test obtained for these variables show that the data are appropriate for factor analysis (table 2). The 

Kaiser criterion also was utilized to arrive at a specific number of factors to extract. Based on this criterion, only 

factors with Eigen-values greater than one were retained.  

 

RESULTS AND DISCUSSION 

 

 The results of descriptive statistics indicated that agriculture experts who participated in the study ranged in 

age from 28 to 59 years. The mean age of respondents was 39.8 years. 87.6% of experts were male and the rest 

(12.8) were female. Experts were asked to report their scientific and educational degree: 46.2% of respondents 

were post graduate; 31.9% were assistant professor; 14.3% had associate professor degree; and 7.6% were 

professor. 45.7% of respondents had a master‟s degree and 54.3% had completed PhD degree. Also experts were 

asked to indicate the number of years of job experience that they possessed. Years of job experience ranged from 

2 to 30 years (M=12.4; SD=6.7).  

 In this study, from all 42 variables, 33 variables were significantly loaded into six factors. These factors 

explained 65.85 percent of total variance in components of nanotechnology-based entrepreneurship. According to 

the Kaiser criterion, six factors with eigen-values over one were extracted. The eigen-values and percentage of 

variance explained by each factor are shown in table 2. Eigen-values drive the variances explained by each factor. 

Sum of squares of factor's loadings (eigen-values) indicates the relative importance of each factor in accounting for 

the variance associated with the set of variables being analyzed. According to table 3 eigen-values for factor 1 

through 6 are 5.51, 4.62, 4.17, 3.63, 3.01 and 2.39, respectively.  

 
Table 1.  KMO measure and Bartlett‟s test to assess appropriateness of the data for factor analysis 

KMO Bartlett‟s test of sphericity 

0.884 
Approx. chi square Sig. 

2.896 * 10
3 

0.000 

 

 The percentage of trace (variance explained by each of the five factors) is also shown in table 2. The traces for 

factor 1 through 6 are 15.49, 13.03, 11.80, 10.17, 8.55 and 6.81 respectively. The total percentage of the trace 

indicates how well a particular factor accounts for what all the variables together represent. This index for the 

present factors shows that 65.85 percent of the total variance is represented by the variables contained in the 

factor matrix.  

 

Table 2. Number of extracted factors, eigen-values and variance explained by each factor 

Factors Eigen-value % of variance Cumulative % of variance 

1 5.511 15.487 15.487 

2 4.621 13.032 28.519 

3 4.171 11.805 40.324 

4 3.634 10.174 50.498 

5 3.010 8.549 50.047 

6 2.388 6.806 65.853 

 

 The Varimax rotated factor analysis is shown in tables 3-7. In determining factors, factor loadings greater than 

0.50 were considered as to be significant. The classification of the factors into six components was displayed in 

Table 3. The variables were classified in educational, infrastructural, human resources, economic, commercial, and 

policy making. As anticipated, the first factor accounts for 15.487 percent of variance and 6 variables were loaded 

significantly. These variables were presented in table 3.  
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Table 3. Variables loaded in the first factor using varimax rotated factor analysis 

Name of factor Variables loaded in the factor Factor loadings 

Educational component 

Training M.Sc. and Ph.D. students in the field of nanotechnology 0.683 

Introducing successful entrepreneurs in other high-technologies 0.756 

Planning abroad training courses for nanotechnology faculty 0.864 

Holding workshops in the field of nanotechnology transfer to businesses 0.854 

Educational programs about nanotechnology businesses for students 0.861 

Utilization of academic and industry experts for scientific consultations 0.637 

 

 A relevant name for this on loading's pattern is “educational component”. Eigen-value of this factor is 5.511, 

which is placed at the first priority among the components for nanotechnology-based entrepreneurship in 

agricultural sector in Iran.  

 The second factor contains 6 variables relating to “infrastructural component”. The eigen-value for this factor is 

4.621 which explain 13.032 percent of the total variance (table 4).  

 

Table 4. Variables loaded in the second factor using varimax rotated factor analysis 

Name of factor Variables loaded in the factor Factor loadings 

Infrastructural component 

Access to the tools, equipment and laboratories equipped with nanotechnology 0.784 

Creating databases and networking knowledge for development of nanotechnology 0.855 

Utilizing entrepreneurial experience in other high-technologies 0.749 

Nanotechnology standardization in areas of research, production and development 0.752 

Access to the methods of R&D in the field of nanotechnology in other countries 0.786 

Establishing advanced R&D systems in order to create nano-innovations 0.856 

 

 The name assigned to the third factor is “human resources component”. This factor with eigen-value of 4.171 

explains 11.805 percent of the total variance of nanotechnology-based entrepreneurship in agricultural sector (table 

5).  

 

Table 5. Variables loaded in the third factor using varimax rotated factor analysis 

Name of factor Variables loaded in the factor Factor loadings 

Human resources 

component 

Nanotechnology experts with entrepreneurial characteristics and skills 0.777 

Nanotechnology researchers and experts empowered with the ability to find new ideas 0.727 

Experienced administrators with the ability of managing nanotechnology activities 0.710 

Educators and teachers familiar with the concepts of entrepreneurship and businesses 0.638 

Experienced research team to develop R&D activities in nanotechnology 0.615 

 

 The fourth factor is associated mostly with the variables related to economic affairs. Thus this factor can be 

named as “economic component”. These variables explain 10.174 percent of total variance (table 6).  

 

Table 6. Variables loaded in the fourth factor using varimax rotated factor analysis 

Name of factor Variables loaded in the factor Factor loadings 

Economic component 

Participation of government and private sector investment in nanotechnology 0.637 

Reform of banks and insurances regulations to provide services to nano-entrepreneurs 0.749 

Infrastructure in order to attract foreign investment and pushing them to nanotechnology 0.792 

Granting tax benefits to investment funds specialized in the field of nanotechnology 0.814 

Encourage banks and financial institutions to provide facilities for nano-entrepreneurs 0.806 

Reduced tax rate for companies and institutions in the field of nanotechnology 0.838 

 

 The fifth factor is associated with the variables related to business development. Thus, this factor can be 

named as “commercial component”. The eigen-value for this factor is 3.010, which explain 8.549 percent of the 

total variance (table 7).  
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Table 7. Variables loaded in the fifth factor using varimax rotated factor analysis 

Name of factor Variables loaded in the factor Factor loadings 

Commercial 

component 

Developing techno-markets for exchange nano-products between innovators with investors 0.617 

Identification of potential domestic and foreign markets in the field of nanotechnology 0.797 

Encourage SMEs to participation in design and implementation of nanotechnology programs 0.814 

Creating demand-driven R&D institutes in the field of nanotechnology 0.866 

Creating professional networks between nano-producers and SME 0.765 

 

 The name assigned to the six and last factor is “policymaking component”. This factor with eigen-value of 

2.388 explains 6.806 percent of the total variance (table 8).  

 

Table 8. Variables loaded in the first factor using varimax rotated factor analysis 

Name of factor Variables loaded in the factor 
Factor 

loadings 

Policymaking 

component 

Coordination and cooperation between governmental organizations in the field of 

nanotechnology 
0.796 

Reforming commercial laws in order to development of nanotechnology businesses 0.766 

Material and intellectual support of the development of new ideas in the field of nanotechnology 0.739 

Predict the necessary provisions for rapid absorption and application of nanotechnology 

innovations 
0.832 

Support for the holding of training programs and human resource development in 

nanotechnology 
0.789 

 

 Based on the finding of this study, the variables were categorized into six groups, namely educational, 

infrastructural, human resources, economic, commercial, and policy making components ordered by the magnitude 

of their impact. The results revealed that six components containing 33 variables determined about 65.85 percent 

of total variance in nanotechnology-based entrepreneurship in agricultural sector.  

 In assessment of factors affecting on nanotechnology-based entrepreneurship, educational component was 

found out to be first and the most important factor influencing the nanotechnology-based entrepreneurship in 

agricultural sector, a result that echoes the findings of (Knol, 2004 and Healy, 2009). Therefore designing training 

programs for technology-based entrepreneurial development will be very helpful.  

 Based on the studies of Indian department of science & technology, Technology-based Entrepreneurship 

Development Program (TEDP) is a program in which training is given on specific products/technologies/processes, 

which have commercial viability and which have been developed by R&D labs or other academic institutions. This 

program provides state-of-the-art inputs to the entrepreneurs about the technology to be employed and they can 

also develop their skills in application of the technology (Anonymous, 2011). 

 According to the findings, infrastructural component were placed at the second most important factor affecting 

nanotechnology-based entrepreneurship in agricultural sector in Iran. This has been confirmed by several 

researchers including( Oriakhi, 2004; Droby et al., 2009 and Hosseini et al., 2011). 

 The results of the study show that human resources, economic, commercial, and policy making components 

also influence the nanotechnology-based entrepreneurship in agricultural sector of Iran. Some of these results 

have been confirmed by the studies of (Waitz and Bokhari, 2003; Chaudhry et al., 2008;Hosseini et al., 2011). 
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