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Abstract: Agricultural professionals in the Province of Kermnashah were surveyed in order to 
explore their perception about factors influencing the adoption of nanotechnology by farmers. Based 
on the perception of respondents, it was found out that the main factors was technical and economic 
factors which could influence the adoption of nanotechnology. Our results show that the 
extension/education; social; economic and technical factors caused 11% of variance on the perception 
of the agricultural professional regarding the adoption of nanotechnology by farmers. 
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INTRODUCTION 
 

The emerging field of nanotechnology has the potential to bring about changes as big as the European 
Industrial revolution in the late 18th and early 19th century. A hundred and fifty years ago, the mechanization of 
industry, the introduction of steam power and improved transportation systems brought huge technological, 
socioeconomic and cultural changes. Today, nanotechnology is forecast to underpin “the next industrial 
revolution”, leading to far-reaching changes in social, economic and ecological relations  (Miller and Senjan, 
2006). 

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). 

As well as developing improved systems for monitoring environmental conditions and delivering nutrients 
or pesticides as appropriate, nanotechnology can improve our understanding of the biology of different crops 
and thus potentially enhance yields or nutritional values. In addition, it can offer routes to added value crops or 
environmental remediation. 

The adoption of any new technology and innovations has not been an easy task and it is usually not 
spontaneous, the technology has to be taught and learned –adopted to existing experience and integrated into 
production. As is often the case with technological-innovation potential and expectations can outpace reality 
(Gelb and Bonati, 2005). 

Several parameters have been identified as influencing the adoption behavior of farmers and social 
scientists investigating farmers who adopt the biotechnology showing the demographic variables, technology 
characteristics, information source, knowledge, awareness, attitude and group influence affect adoption behavior 
(Oladele and Tobit, 2005).  

Successful adoption of any new technology in developing countries will depend on the availability of 
technologies appropriate for local agricultural conditions, and policies that enhance the ability of poor farmers to 
obtain these technologies (Ameden et al., 2005). 

A major issue that will affect successful applications of new technology such as bio and nanotechnologies 
to agriculture is the regulatory climatic governing the release of new products. Developing societies will need to 
develop and implement regulatory measures to manage any environmental, economic, health and social risks 
associated with genetic engineering Ozor, 2008). 

The results of the study by Spielman and others (2006) suggest that the regulatory environment governing 
the introduction of new technologies is slowing the forward movement of research into later stages of product 
development. 
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Nanotechnology can play an important role in improving the quality and quantity of agricultural products. 
Therefore, it is necessary to remove the impediments faced by farmers and provide basic information to enable 
the spread of nanotechnology. This would enable nanotechnology to be part of a comprehensive development 
strategy for agricultural sector.  

Developing countries such as Iran have adopted their own nanotechnology programs with a specific focus 
on agricultural applications. The Iranian Agricultural ministry is supporting a consortium of 35 laboratories 
working on a project to expand the use of nanotechnology in agro sector. The ministry is also planning to hold 
training programs to develop specialized human resources in the field (Joseph and Morrison, 2006). 

In the year 2001, the Iran presidential technology cooperation office initiated a smart move in the field of 
nanotechnology. Through these efforts, nanotechnology gained national priority in the country and in 2003 the 
Iranian Nanotechnology Initiative was set up with the aim of pursuing the development of nanotechnology in 
Iran. 

The attitudes and interests of stakeholders involved in national public debates on the risks and benefits of 
agricultural technology are having a significant influence on public opinion as well as public policy outcomes in 
developed and developing countries (Aerni, 2005). 

Evidence shows that even small efforts to informing farmers and increasing their knowledge about the new 
technologies can have big results. However, the promise has yet to be realized due to the lack of information and 
access to this technology among rural communities. Therefore, it is necessary to remove the impediments faced 
by rural population and provide basic information in rural areas to enable the spread of new technologies. 

Kermanshah is located in the western part of the Iran and a major portion of its economy depends upon 
agricultural activities. Although many kinds of agricultural productions have been produced in the Province of 
Kermanshah, but  their production were seriously affected by damages caused by weather, pest and other 
factors.   

Given a key role that agricultural specialists in influencing farmers to adopt agricultural innovation, their 
views on individual innovations may be critical for overall adoption (wheeler, 2005).  The research question for 
this study is: what are the perceptions of specialists about factors influencing the adoption of nanotechnology by 
farmers?  

 
MATERIALS AND METHODS 

 
The methodology used in this study involved a combination of descriptive and quantitative research and 

included the use of regression and descriptive analysis as data processing methods. 
The research population included all agricultural specialists in the Kermanshah Province, i.e., those 

specialists who had at least a bachelor degree in agriculture or natural resources major (N = 1122). Using 
stratified sampling and the results of the pilot test, a sample of 350 respondents was constituted. 

Measuring respondents’ attitudes towards factors influencing the adoption of nanotechnology has been 
achieved largely though structured questionnaire surveys. The final questionnaire was divided into several 
sections. The first section was designed to gather information about personal characteristics of respondents. The 
second section dealt with questions about perception of respondents about factors influencing the adoption of 
nanotechnology in agriculture. Data were collected through interview schedules. Four factors were presented in 
a 5-point Likert format. The variables and their measurement scale are presented in Table 1. 

 
Table 1: Variables and their measurement scale 

Variables Measurement Scale                     
Technical Factors Five- point Likert                               
Economic Factors Five- point Likert                               
Social Factors Five- point Likert                               
Extension and Education Factors Five- point Likert                               

 
Content and face validity were established by a panel of experts consisting of faculty members at Islamic 

Azad University, Science and Research Branch and some specialists in the nanotechnology. Minor wording and 
structuring of the instrument were made based on the recommendation of the panel of experts.  

A pilot study was conducted with 30 persons who had not been interviewed before the earlier exercise of 
determining the reliability of the questionnaire for the study. Computed Cronbach’s Alpha score was 74.4%, 
which indicated that the questionnaire was highly reliable.  

 
Results: 

It was reported that more than 70 percent of respondents were male and more than 68 % of the respondents 
had earned a 4 year degree.  Of those who responded to question, 29% had earned master degree and nearly 2 
percent had earned doctoral degree. The results show that majority of respondents had a degree in agronomy 
(n=149).  
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Approximately two–third of respondents agreed that attending the extension classes would help farmers to 
adopt nanotechnology. A majority of respondents agreed that visiting the sample farm would help farmers to 
adopt the nanotechnology.  More than two-third agreed that attending the educational workshops would help 
farmers to adopt the nanotechnology.  

In regard to perception of respondents about extensional/educational factors which influence the adoption 
of nanotechnology by farmers (table 2), the highest mean refers to attending educational workshops 
(mean=3.93) and the lowest mean to attending the conferences and seminars (mean=3.38).  

 
Table 2: Means of respondents’ views about extension/education factors that influence the adoption of nanotechnology (1= strongly 

disagree; 5=strongly agree). 
Factors Mean SD 
Attending educational classes 3.88 0.778 
Attending Educational workshops 3.93 0.775 
Visiting sample farms 3.70 0.856 
Attending conferences and seminars 3.38 0.970 

 
In regard to perception of agricultural professional about economic factors, majority of respondents 

(n=212) agreed that providing financial facilities from the banks to the producers of nano products would 
influence the adoption of nanotechnology by farmers. More than two-third (n=254) agreed that guaranteed 
prices by government to buy nano products would encourage farmers to adopt the nanotechnology. Table 3 
shows that the highest mean number for economic factors refers to government financial supports (mean=4.20) 
and the lowest mean number refers to farmers income (mean=3.38). 

 
Table 3: Means of respondents’ views about economic factors that influence the adoption of nanotechnology (1= strongly disagree; 

5=strongly agree). 
Factors Mean SD 
Providing financial facilities 3.64 1.22 
Farmers income 3.38 1.63 
Guaranteed Price 4.10 1.17 
Government financial support 4.20 0.77 

 
In regard to social factors, less than half of respondents (n=158) indicated that membership in rural 

organizations by farmers would influence them to adopt the nanotechnology. The highest mean was for beliefs 
of rural population about nanotechnology (mean=3.51) and the lowest mean refers to cultural issues 
(mean=3.02). 

 
Table 4: Means of respondents’ views about social factors that influence the adoption of nanotechnology (1= strongly disagree; 5=strongly 

agree). 
Factors Mean SD 
Membership in rural organizations 3.24 1.07 
Belief about nanotechnology 3.51 0.829 
Culture of rural population 3.02 1.04 

 
More than two third of respondents (n=286) indicated that availability of trained experts would influence 

the adoption of nanotechnology by farmers. Of those responded, more than 60% agreed that availability of 
sufficient materials and equipments for laboratories would affect the adoption of nanotechnology. Table 5 
displays the results which show the highest mean number for technical factor refers to availability of trained 
experts (mean= 4.20) and the lowest mean number refers to availability of laboratories (mean= 3.61).  

 
Table 5: Means of respondents’ views about technical factors that influence the adoption of nanotechnology (1= strongly disagree; 

5=strongly agree). 
Factors Mean SD 
Availability of sufficient materials and equipments 3.71 0.882 
Availability of laboratories  3.61 1.050 
Trained experts 4.20 0.722 

 
Table 6 shows the means of respondents' views about the factors that influencing the adoption of 

nanotechnology. As can be seen from this table, the highest mean refers to technical factors (mean=3.84) and 
the lowest mean to social factors (mean=3.26). 

Table 7 shows the result for regression analysis by stepwise method.  The result indicates that 11.4% of the 
variance in the perception of agricultural professionals could be explained by four variables of 
extension/education, social, economic and technical factors. Base on the perception of agricultural specialists, 
variables "social factors"(Beta coefficient: 0.201, sig.: 0.002); "extension/education factors" (Beta coefficient: 
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0.175, sig.:0.004); "economic factors"(Beta coefficient: 0.150, sig.: 0.007) and "technical factors"(Beta 
coefficient: 0.100, sig.: 0.021) affect the adoption of nanotechnology by farmers positively. 

 
Table 6: Means of respondents’ views about factors that influence the adoption of nanotechnology (1= strongly disagree; 5=strongly agree) 

Factors Mean SD 
Extension/Educational Factors 3.72 0.847 
Technical Factors 3.84 0.884 
Economic Factors 3.83 1.197 
Social Factors 3.26 0.980 
 

Table 7: Multivariate Regression Analysis. 
 B Beta t Sig. 
Social factors (X1) 0.218 0.201 3.070 0.002 
Extension/Educational factors (X2) 0.130 0.175 2.910 0.004 
Economic factors (X3) 0.129 0.150 2.704 0.007 
Technical factors (X4) 0.075 0.100 2.325 0.021 
R2=. 11 
Y=0.201(X1) +0.175(X2) +0.150(X3) + 0.100(X4) 

 
In the first step, the variable social factors was entered and result shows that 7.6% of  variance for 

perception of agricultural specialists about factors which influence the adoption of nanotechnology is accounted 
by social factors. In the second step, the variable extension/education factors were entered and along with social 
factors, these two variables accounted for 9.1% of variance for respondents’ perception. In the third step, the 
variable economic factors was entered and along with the above two mentioned variables accounted for 10.3% 
of variances on dependent variable. In the fourth step, the variable technical factors was entered and along with 
the above three mentioned variables accounted for 11% of variance for respondents’ perception.  

 
Discussion and Conclusion: 

A wide range of economic, social, physical and technical aspect of farming influences adoption of 
agricultural production technology. Wheeler (2005) citing Rogers and Pannell pointed the factors which 
influence the adoption of new innovations by farmers. She mentioned factors such as perception about risk and 
profitability; uncertainty and certainty about adoption; amount of required information and attitude about risk 
and uncertainty. 

Based on the perception of agricultural specialists, regression analysis showed that extension/education; 
social; economic and technical factors only caused 11% of variance on the perception of the respondents 
regarding the adoption of nanotechnology by farmers.  The reason could be the majority of agricultural 
specialists and farmers in the Province of Kermanshah are not familiar with nanotechnology yet. In a study 
about the perception of Illinois farmers about new technologies such as biotechnology, results show that those 
farmers who utilized or planned to utilize GM crop technology had more optimistic perceptions of 
biotechnology and GM crops than did those who chose not to use the technology (Chimmiri, et al., 2006).  

The findings show that factors such as social factors should also be considered.  Innovation is not only 
based on the technology's agronomic suitability to specify environments. Institutional factors and support 
systems are also crucial in determining the social and economic impact of technology and social and cultural 
factors affect the perception of producers and customers about the technology (Meghani, 2008). 

In regard to public awareness, the results show that extension/education factors could inform public about 
importance and benefits of nanotechnology. Nanotechnology has the potential to play a significant role in 
agriculture production. The public should be educated that explain the value-added, increased safety and food 
security due to application of nanotechnology (Scott and Chen, 2003).  

Like any other new technology, public confidence, trust and acceptance are likely to be the key factors 
determining the success or failure of nanotechnology applications. It is well known that uncertainties and lack of 
knowledge of potential effects and impacts of new technologies, or the lack of a clear communication of risks 
and benefits can raise concern amongst public (Chaudhry et al., 2008). 

It is recommend the initiation of a wide range of participatory processes to enable direct input from the 
general public into new technology assessment and determination of priorities and principles for public policy, 
R&D and legislation (Johnson et al., 2007). 

However, the application of nanotechnology by farmers in Iran faces challenges and obstacles. There is no 
single appropriate way to introduce and promote nanotechnology in the developing countries: constraints and 
opportunities vary from country to country and therefore require location-specific approaches. 

There is need for more training and education to change the attitude of farmers and enhance their 
confidence about the role of nanotechnology in agriculture. It is also important to develop policies that benefit 
small-scale farmers and attend their technological needs. 

Based upon the results of this study, it is apparent that there is still need to further research about other 
factors that could influence the adoption of nanotechnology by farmers in Iran.  
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