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ABSTRACT

Agricultural professionals in the Province of Ilam were surveyed in order to explore their perception about

factors influencing the adoption of biotechnology by horticultural producers. The research question for this

study is: what are the perceptions of agricultural professional about factors which influence the adoption of

biotechnology by horticultural producers in the Province of Ilam? Our results show that the extension/education;

research; economic and environmental factors caused 46% of variance on the perception of the agricultural

professional regarding the adoption of biotechnology by horticultural producers. Based on the perception of

respondents, it was found out that the main constraint was negative attitudes of producers about biotechnology,

and in this regard, farmers need to be informed and aware of the positive aspects of biotechnology.

Key words: Agricultural Professional, Biotechnology, Horticultural producers, Ilam Province, Perception,

Technology adoption.

Introduction

Human population growth and increasing urbanization are putting a massive pressure in demand for food

production in developing countries. Biotechnology could significantly contribute to increased global food

security while supporting ecologically sound agricultural production (Qaim, 1999).

Agriculture biotechnology can play an important role in increasing production and improving the quality

of food produced by farmers. Many believe that biotechnology will secure growing world food needs as well

as deliver a huge range of environmental, health and economic advantages (Wheeler, 2005).

Proponents of biotechnology tout biotechnology as providing additional food, fiber, and medicines for

human populations. Proponents envision biotechnology as providing this additional food, fiber, and medical

resources without increasing, and possibly decreasing, human demands upon land and plant-fauna habitats

(Kershen, 1999).

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.

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, 2005).
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The adoption of agricultural biotechnologies will depend on several factors and policies that enhance the

ability of farmers to have access to these technologies. Factors that contribute to adopting the biotechnology

are as following :

• Socio/ cultural 

• Economic

• Regulatory 

• Educational

• Environmental 

Rao and Rao (1996) found a positive and significant association between age, farming experience, training,

and socio economic status, cropping intensity, aspiration, economic motivation, innovativeness, information

utilization, information source, agent credibility and adoption.

According to surveys conducted by USDA in 2001-03, most farmers (59-79 percent) adopting GE corn,

cotton, and soybeans indicated that they did so mainly to "increase yields through improved pest control." The

second most cited aim was to “save management time and make other practices easier” (15 to 26 percent),

except for BT corn, which was much lower; the third reason was to "to decrease pesticide costs" (9-17 percent

of adopters). All other reasons combined accounted for 3-7 percent of adopters. Hence, factors expected to

increase economic profitability by increasing revenues per acre (yield times price of the crop) or reducing costs

(operator labor, pesticides) are expected to promote adoption most. (USDA, 2008).

Kolady and Lesser (2006) citing the research studies by (Marra, Hubbell, & Carlson, 2001) indicated that

quality and source of information influence on adopting the biotechnology by farmers. It was also reported that

farm size, price of insecticides, education and experience had significant and positive relationship with adopting

biotechnology by farmers.

Results from analysis of Illinois farmers’ perception about GM crops show that education, age, and farm

size had no impact on choices of farmers regarding GM crops (Chimmiri et al. 2006).

Successful adoption of biotechnologies 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).

However, the application of biotechnology by farmers in Iran faces challenges and obstacles. There is no

single appropriate way to introduce and promote biotechnology in the developing countries: constraints and

opportunities vary from country to country and therefore require location-specific approaches.

The current situation in agriculture sector in Iran can not respond to the growing needs for food

production. The majority of farmers in Iran are subsistence farmers and the main barrier to empowering them

is their lack of knowledge of new methods and technologies (ANREO, 2003).

Iran is among the ten producers of horticultural products in the world. It is estimated that more than 2.7

million ha of lands were used for production of horticulture products and last year more than 15.8 million tons

of horticultural products were produced in the country (Aftab, 2007).

Ilam is located in the western part of the Iran and a major portion of its economy depends upon

agricultural activities. Ministry of Agriculture reported that more than 19000 ha of lands in this province were

used for the production of fruits and vegetables last year.

Although many kinds of fruits and vegetables produce in the Province of Ilam and production of

horticultural products have been regarded as a major agricultural activities, but their production were seriously

affected by damages caused by weather, pest and other factors. The average yield per ha for fruit was 1.3 ton

per ha and for vegetable was 21 ton per ha in the Ilam Province which was less than national average

(Ministry of Agriculture, 2007).

Evidence shows that even small efforts to informing farmers and increasing their knowledge about the

biotechnology 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 biotechnology.

Given the key role that agricultural professionals play in influencing farmer adoption of agricultural

innovations, 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 agricultural professional about factors which

influence the adoption of biotechnology by horticultural producers in the Province of Ilam?
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Materials and Methods

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

included the use of correlation, regression, Chi-square test and descriptive analysis as data processing methods

A series of in-depth interviews were conducted with some senior experts in the Department of Extension of

the Ministry of Agriculture to examine the validity of questionnaire. A questionnaire was developed based on

these interviews and relevant literature. The questionnaire included both open-ended and fixed-choice questions.

The open-ended questions were used to gather information not covered by the fixed-choice questions and to

encourage participants to provide feedback. A 5-point Likert scale ranging from 1 (strongly disagree) to 5

(strongly agree) was used as a quantitative measure. 

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

Azad University and managers in the Ministry of Agriculture. A pilot study was conducted with 25 extension

experts 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 82.0%, which indicated that the

questionnaire was highly reliable.

Independent variables in the study included factors influencing the adoption of biotechnology by

horticultural producers. The dependent variable in this research study was the perception of agricultural

professional about the adoption of biotechnology. For measurement of correlation between the independent

variables and the dependent variable correlation coefficients have been utilized and include chi-square and

pearson test of independence. 

Results and Discussion

It was reported that more than 79 percent of respondents were male and majority of agricultural

professional lived in the city (94%). The average age of professional was 35.8 years and slightly more than

39% were between 30-39 years old. The findings also show that nearly 35% of respondent were more than

40 years old (Table 1). 

Information regarding education is recorded in Table 2. More than 30 % of the respondents had earned

2 year degree and 55% had earned 4 year degree. Of those who responded to question, 22% had earned Master

degree and nearly 3 percent had earned doctoral degree. 

The results show that average working experience of agricultural professional was 11.65 years. Slightly

more than 34% had between 1 to 5 years of experience and 23% had between 11-15 years of experience (Table

3).

Table 4 shows the employment status and job position of respondents. Majority of professional hold

position of senior experts and slightly more than 16% were working as extension agents. Of those who

responded to questions, nearly 19% were working as researcher. With regard to the employment status, less

than 42 percent had permanent employment status and more than 35% had semi permanent status. It was

reported that 22 percent of respondents had contractual employment status.

Response numbers for the 6 perception statements are displayed in Table 5. Approximately two–third of

respondents agreed that contact with extension agents and extension specialists would help horticultural

producers to adopt the biotechnology. A majority of respondents agreed that visiting the sample farm would

help producers to adopt the biotechnology. More than two-third agreed that informing public and authorities

about the positive aspects of biotechnology and changing the attitude of public and authorities about the role of

biotechnology in increasing and improving the quality of production would help producers to adopt the

biotechnology. Nearly one-third of respondents agreed that attending the educational classes would help

producers to adopt the biotechnology. 

Table 6 shows the means of respondents' views about extensional/educational factors which influence the

adoption of biotechnology by horticulture producers. As can be seen from this table, the highest mean refers

to visiting the sample farm (mean=4.15) and the lowest mean to attending the educational classes (mean=3.87).

In regard to perception of agricultural professional about economic factors, majority of respondents (n=120)

agreed that role of biotechnology in increasing production would influence the adoption of biotechnology by

horticultural producers. The results show that the highest mean number for economic factors refers to

increasing production (mean=4.11) and the lowest mean number refers to type of land ownership (mean=3.65).

Table 8 shows the results of respondents’ perception about social factors which influence the adoption of

biotechnology by horticultural producers. The highest mean number refers to beliefs of farmers (mean=3.82)

and the lowest mean number was for traditional values of farmers (mean=3.40). 

The perception of respondents about the role of regulatory factors in adopting the biotechnology was

displayed in table 9. More than two-third of agricultural professionals (n=120) indicated that support by
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government would influence the producers to adopt the biotechnology. In regard to their perception about role

of environmental regulations on adopting the biotechnology, slightly more than one-third (n=63) agreed that

the environmental regulation would influence the adoption of biotechnology. The highest mean was for

government support policy (mean=4.07) and the lowest mean refers to selecting the official authority on the

bio safety issues (mean=3.51).

Table 10 displays the perception of respondents about the role of research factors in adopting the

biotechnology. More than two-third of respondents indicated that testing the research findings in the farm would

influence horticultural producers to adopt the biotechnology. Of those responded to the questions, slightly less

than two third agreed that participation of farmers in the research activities would influence the adoption of

biotechnology.

The results of respondents’ view about the environmental factors which influences the adoption of

biotechnology by horticultural producers is displayed in Table 11. More than half of the respondents (n=84)

indicated that addressing the biosafety issues would influence the adoption of biotechnology. Of those

responded to the questions, more than 60% agreed that decreasing the use of pesticides would affect the

adoption of biotechnology. The highest mean number refers to decreasing the pesticides (mean= 3.69) and the

lowest mean number refers to controlling the soil erosion (mean= 3.63). 

In order to finding the challenges and constraints of horticultural producers in adopting the biotechnology,

respondents were asked to express their views. Table 12 displays the respondents’ numbers and means about

the eleven statements. As can be seen the highest mean number refers to farmers’ negative attitude about

biotechnology (mean= 4.18) and lowest mean number to poor interest of consumers about the biotechnology

products (men=3.38). Slightly more than half of the respondents agreed or strongly agreed that legislative, policy

and regulatory hurdles regarded as a challenge in adopting the biotechnology by horticultural producers. 

The respondents’ perception about the role of extension methods in adopting the biotechnology was

displayed in Table 13. Nearly 90% of agricultural professionals agreed that visiting the sample farm would help

horticultural producers to adopt the biotechnology (mean=4.29), while only 5 respondents disagree with this

statement. As can be seen from this table, more than 40 percent agreed with the role extension publications in

helping horticultural producers to adopt the biotechnology (mean=3.31). The reason could be the content of

these journals which would not fulfill their needs.

Pearson coefficient was employed for measurement of relationships between the perception of agricultural

professionals and factors influencing the adoption of biotechnology by horticultural producers. Table 14 displays

the results which show that there was relationship between perception of respondents and economic, regulatory,

extension/education, research and environmental factors.

Chi-square tests of independence were conducted to reveal statistically significant relationships between

perceptions of agricultural professionals about factors influencing the adoption of biotechnology and their

educational levels. The results indicated that there was positive relationship between their perception about

economic, extension education and research factors and educational level (Table 15). 

Table 16 displays the results of relationship between perception of respondents about factors influencing

the adoption of biotechnology and their job position. There was only relationship between perceptions of

agricultural professional and social factors.

Table 17 shows the result for regression analysis by stepwise method. Independent variables that were

significantly related to perception of agricultural professions about factors that influence the adoption of

biotechnology in Table 14 were subjected to regression analysis. The result indicates that 46% of the variance

in the perception of agricultural professionals could be explained by four variables of extension/education,

research, economic and environmental factors. 

In the first step, the variable extension/education factors was entered and result shows that 39% of variance

for perception of agricultural professional about factors which influence the adoption of biotechnology is

accounted by extension/education factors. In the second step, the variable research factors was entered and

along with extension/education factors, these two variables accounted for 41% 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 43% of variances on dependent variable. In the fourth step, the variable

environmental factors was entered and along with the above three mentioned variables accounted for 46% of

variance for respondents’ perception.

Conclusion

As the regression analysis showed, the extension/education; research; economic and environmental factors

caused 46% of variance on the perception of the agricultural professional regarding the adoption of

biotechnology by horticultural producers. The highest explanatory is 39% for extension and education
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factors. This result is consistent with Koch (2007), Eknanem (2006) and Brink (2003) observations that

informing farmers and increasing their knowledge about the biotechnology can have positive impacts on the

adoption of biotechnology. In regard to research factors, the results of this study is in accordance with findings

of a study about potato farmers in Mexico. The results show that one of the main problems for small farmers

is precisely the lack of a public research service that could help them to take decisions not only based on their

current economic resources (Massieu, et al. 2000).

Table 1: Categories of age as reported by respondents. 

Age

Category (year) Number % of those reporting

20-29 39 26

30-39 59 39.3

>40 52 34.7

Total 150 100

Table 2: Categories of education as reported by respondents. 

Education

Category Number % of those reporting

2-yr degree 30 20

4-yr degree 83 55.3

M aster Degree 33 22

PhD 4 2.7

Total 150 100

Table 3: Categories of working  experience as reported by respondents. 

Working Experience 

Category (year) Number % of those reporting

1-5 52 34.7

6-10 13 8.7

11-15 35 22.3

16-20 23 15.3

21-30 27 18

Total 150 100

Table 4: Categories of employment status and job position as reported by respondents. 

Job Position Em ployment Status

--------------------------------------------------- -----------------------------------------------------------------------------------------

Category Number % of those reporting Category Number % of those reporting

Experts 95 63.3 Permanent 64 42.7

M anagers 16 10.7 Contractual 33 22

Researchers 14 9.3 Sem i permanent 52 35.3

Extension agents 25 16.7 - - -

Total 150 100.0 Total 150 100.0

Table 5: Likert-scale responses to 6 statements that pertaining to extensional/educational factors which influence the adoption of

biotechnology by horticultural producers (1=strongly disagree; 5=strongly agree). 

Perception statement Number  of respondents

------------------------------------------------------

 5 4 3 2 1   

Contact with extension agents 44 63 33 8 1

Contact with extension specialists 46 60 36 5 3

Visit the sample farm 68 50 21 6 4

Informing public and authorities about the positive aspects of biotechnology 48 63 26 9 3

Changing the attitude of public and authorities about the role  of biotechnology 68 48 22 9 3

 inincreasing and improving the quality of production

Attending the educational classes 42 42 30 14 1

Table 6: M eans of respondents’ views about extensional/educational factors which influence the adoption of biotechnology by horticultural

producers (1=strongly disagree; 5=strongly agree). 

Perception statement M ean and Standard Deviation

-----------------------------------------------

M ean SD

Contact with extension agents 3.95 0.891

Contact with extension specialists 3.94 0.929

Visit the sample farm 4.15 0.991

Informing public and authorities about the positive aspects of biotechnology 3.97 0.962

Changing the attitude of public and authorities about the role  of biotechnology in 4.13 1.005

 increasing and improving the quality of production

Attending the educational classes 3.87 0.952
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Table 7: Likert-scale responses and means of economic factors which influence the adoption of biotechnology by horticultural producers

(1=strongly disagree; 5=strongly agree). 

Perception statement Number  of respondents mean

------------------------------------------------------------------------------- ------------------

5 4 3 2 1

Increase production 51 69 20 6 10 4.11

Farming Productivity 48 63 29 6 0 4.05

Increase income 58 61 17 11 2 4.09

Farmers’ capital 48 66 21 8 5 3.97

Optimum use of inputs 38 53 44 12 2 3.76

Amount of lands under cultivation 37 48 44 16 2 3.69

Type of land ownership 35 48 46 13 5 3.65

Table 8: Likert-scale responses and m eans of social factors which influence the adoption of biotechnology by horticultural producers

(1=strongly disagree; 5=strongly agree). 

Perception statement Number  of respondents mean

----------------------------------------------------------------------------- ------------------

5 4 3 2 1

Farmers’ belief 40 58 37 12 2 3.82

Traditional values of farmers 22 48 52 24 4 3.40

M embership in rural organizations 15 69 49 14 3 3.53

Table 9: Likert-scale responses and means of regulatory factors which influence the adoption of biotechnology by horticultural producers

(1=strongly disagree; 5=strongly agree). 

Perception statement Num ber  of respondents mean

------------------------------------------------------------------ ------------------

5 4 3 2 1

Support policy 60 60 16 9 5 4.07

Positive attitudes of authorities about biotechnology 50 62 23 10 5 3.95

Environmental regulations 26 37 35 16 5 3.62

Select the official authority about bio safety 27 53 43 18 7 3.51

Table 10: Likert-scale responses and means of research factors which influence the adoption of biotechnology by horticultural producers

(1=strongly disagree; 5=strongly agree). 

Perception statement Num ber  of respondents mean

------------------------------------------------------------------- ------------------

5 4 3 2 1

Linkage between research and extension 48 48 35 7 2 3.95

Availability of  biotechnology researchers 44 53 33 16 4 3.78

Participation of farmers in research activities 40 56 31 16 5 3.74

Testing the research finding in the farm 56 54 18 12 9 3.91

Table 11: Likert-scale responses and m eans of environm ental factors which influence the adoption of biotechnology by horticultural

producers (1=strongly disagree; 5=strongly agree).

Perception statement Num ber  of respondents mean

--------------------------------------------------------------------- ------------------

5 4 3 2 1

Addressing the biosafety issues 39 45 45 15 6 3.64

Decreasing the use pesticides 41 52 35 14 8 3.69

Controlling the soil erosion 44 44 35 16 11 3.63

Table 12: Likert-scale  and mean responses to the challenges and constraints in adopting the biotechnology by horticultural producers

(1=strongly disagree; 5=strongly agree).

Perception statement Num ber  of respondents mean

--------------------------------------------------------------------- ------------------

5 4 3 2 1

Lack of necessary infrastructure 43 70 25 9 2 3.96

Farmers’ negative attitude about biotechnology 64 57 15 8 2 4.18

Legislative, policy and regulatory hurdles 25 57 55 11 1 3.63

Inadequate number of researchers 42 57 37 8 3 3.86

Authorities’ negative belief about biotechnology 35 63 40 11 1 3.66

Lack of farming systems suitable for biotechnology 42 55 39 10 2 3.80

Complexity of biotechnology 30 58 37 18 3 3.64

Safety Issues 38 46 41 16 5 3.64

Poor interests of consumer of biotechnology products 17 56 54 10 12 3.38

Farmers’ concerns about the changes 33 45 45 20 6 3.53

Ethical and moral issues among consumers 27 53 40 20 9 3.46
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Table 13: Likert-scale  and m ean responses to the role of extension methods in adopting the biotechnology by horticultural producers

(1=strongly disagree; 5=strongly agree). 

Perception statement Num ber  of respondents mean

----------------------------------------------------------------------- -------------------

5 4 3 2 1

Visit the sample farm 72 56 17 3 2 4.29

Contact with the  progressive farmers 46 66 31 7 0 4.01

Contact with the extension agents 37 53 49 11 0 3.77

Educational workshops 42 63 33 9 3 3.88

Educational classes 42 54 38 12 3 3.81

Contact with the local leaders 34 47 50 17 1 3.64

M ass media 37 58 37 13 4 3.74

Films 31 54 47 13 0 3.62

Extension publications 32 34 45 26 13 3.31

Table 14: Correlation m easures between independent and dependent variable

Independent variable Dependent variable Agricultural professional

----------------------------------------------------------

R Sig.2

Economic factors Adoption of biotechnology 0.254 0.002**

Social factors Adoption of biotechnology 0.050 0.550

Regulatory factors Adoption of biotechnology 0.285 0.000**

Extension/education factors Adoption of biotechnology 0.327 0.000**

Research factors Adoption of biotechnology 0.344 0.000**

Environmental factors Adoption of biotechnology 0.253 0.002**

**p<0.01.

Table 15: chi square measures between respondent's educational level and factors influencing the adoption of biotechnology

Factors Variable Agricultural professional

-----------------------------------------------------------

Sig.k2

Economic factors Educational level 16.10 0.013*

Social factors Educational level 6.662 0.353

Regulatory factors Educational level 8.203 0.514

Extension/education factors Educational level 17.423 0.042*

Research factors Educational level 18.940 0.026*

Environmental factors Educational level 6.860 0.652

*p<0.05

Table 16: chi square measures between respondents job position and factors influencing the adoption of biotechnology

Factors Variable Agricultural professional

-----------------------------------------------------------

Sig.k2

Economic factors Job position 2.293 0.891

Social factors Job position 13.741 0.033*

Regulatory factors Job position 6.495 0.690

Extension/education factors Job position 15.867 0.070

Research factors Job position 8.759 0.460

Environmental factors Job position 13.398 0.145

*p<0.05

Table 17: M ultivariate Regression Analysis.

B Beta T Sig.

Extension factors (X1) 0.359 0.665 9.237 0.000

Research factors (X2) 0.126 0.288 3.913 0.000

Economic factors (X3) 0.099 0.175 2.598 0.010

Environmental factors (X4) -0.066 -0.176 -2.294 0.033

R =. 462

Y=0.665(X1) +0.0.288(X2) +0.175(X3) _0.176 (X4)

The findings show that other factors such as social/cultural and regulatory factors should 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

biotechnology (Qaim, 1998).Social and cultural factors affect the perception of producers and customers about

the biotechnology (Meghani, 2008). Developing countries should have policies which ensure the adoption of

biotechnology by small farmers. Otherwise, larger farmers are likely to capture most of the benefits through

early adoption of the technology (Leisinger, 1999). Poor people should be included directly in the debate and

decision making about technological change, the risk of that change and the consequences of no change or

alternative kinds of change ((Pinstrup Anderson, Cohen, 1999).
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The perception of the respondents in this study is independent of age and results are inconsistent with Darr

and Chern (2002) observations that older farmers were more likely to adopt Bt corn. Van Scharrel (2003) also

reported that farmer age was negatively associated with previous adoption of Bt corn as well as intentions to

plant Bt corn. Results of this study indicated that the perception was related with the educational level and

it is consistent with the findings of Fernandez-Cornejo and McBride (2002) that concluded there was positive

relationship between adoption of Bt corn and HT corn and education. Darr and Chern (2002) also reported that

farmers with some college education were more likely to adopt both GM products.

Based on the perception of agricultural professionals, the main constraint in adopting the biotechnology

was negative attitude of farmers about biotechnology. The reason could be the majority of horticultural

producers have not adopted the biotechnology yet. In a study about the perception of Illinois farmers, 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 role of biotechnology in agriculture has been the subject of intense debate among stakeholders. The

perception of agricultural professional about the adoption of biotechnology was discussed in this article and

the results demonstrated that opinions and attitudes towards biotechnology to a great extent depend upon the

economic, research, extension, environmental factors and demographic characteristics of farmers. These

characteristics could influence the adoption of biotechnology.

There is need for more training and education to change the attitude of farmers and enhance their

confidence about the role of biotechnology 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 the role

of biotechnology in agriculture sector in Iran. In this regard, strengthening the linkage between research and

extension institutions and increasing the role of farmers in developing appropriate technology would accelerate

the adoption by the farmers.
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