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Abstract. One of the major concerns of Third World countries is environment and human health 

protection. Excessive use of chemical inputs in farming endangers the environment and human health. 

Farming healthy or organic crops is considered as a solution to this problem. In this regard, the present 

quantitative research aims to design a model to promote healthy crop farming among Kermanshah 

province farmers. By reviewing of the literature of research and using the extended model of planned 

behavior, the research variables were identified and by applying slight changes and adding the contextual 

factors for it, it was selected as conceptual model of research. Descriptive-correlational design was used 

to validate the variables of healthy crop farming. A total number of 400 beneficiaries in Kermanshah 

province were selected by multi-stage proportional sampling method in seven cities. The data collection 

period was from 2017 to 2018. Validity of the researcher-made questionnaire was confirmed by a panel of 

experts and a measurement model confirmed Validity and reliability of the questions. Data analysis in 

descriptive statistics section was performed using Spss 23 and Smartpls 3 software. Results of structural 

equations confirmed the effect of contextual factors, attitude, perceived behavior control, and moral norm 

in healthy crop farming promotion. Also, using multigroup Analysis by Smart PLS software, 

demographic factors as moderator constructs were investigated in the path between intent and healthy 

cropping behavior. The results showed that: Path between intention and behavior was moderated by 

gender, education, and participation in the extension classes.  

Keywords: sustainable agriculture; organic product; healthy crop farming in Iran; extended Planned 

Behavior model; Immunotoxicity 

Introduction 

Based on the implementing regulations of section B of article (61) of Fourth 

Development Plan Law in Iran, a healthy crop refers to a crop, which is free from any 

toxic and pollutant elements or compounds, or produced with the allowed level of these 

compounds. Based on this definition, it can be stated that the crop can be the result of 

applying the organic (bio-farming) production guidelines and methods. In this case, it 

would be free from toxic and pollutant elements and compounds, so they would be 

called organic crop. They can be also produced as a result of applying other production 

guidelines and methods and toxic and pollutant elements and compounds are used less 

than allowed value. Organic agriculture is a human and environmentally friendly 

production system which abolishes the use of chemical inputs completely or as much as 

possible (Lampkin and Pade, 1994) and is oriented towards re-establishing the natural 

balance that has been upset as a result of faulty applications (Lampkin, 1990) . Healthy 

crop farming is a growing global trend, which encourages proper behavioral policies 

(UN, 2014). Fertilizers and pesticides were used widely in both small and large scale 

farms in the past days. In the conventional agriculture, fertilizers were used widely 

without considering the outcomes and pollutants and the toxins produced, leading to 

many problems (Chakrabarty et al., 2014), for example, the accumulation of more than 
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2 million tons of toxins in the ecosystem (Pesticide Action Network, 2009), leaving 

negative effect on environmental health and human health, both farmer and consumer 

(Costa et al., 2011). The aim of this policy is proper use of land, reduced use of 

fertilizers and toxins (Owens et al., 2010). To achieve this goal requires encouraging the 

farmers for healthy and organic crop farming (Yanakittkul and Aungvaravong, 2017). In 

line with increasing population, providing the food needed by the human community 

faces with serious restrictions. This has forced the farmers to use various chemical 

pesticides to increase their crop yield and combat with plant pests. The use of toxins and 

chemical fertilizers endangers the life of human beings growingly and affects their 

health (Haddadi et al., 2017). Chemical inputs were used excessively and uncontrollably 

to increase the yield of agricultural crops, so that the production of various chemicals 

increased by 340 times during the 1940 to early1980s, and billions of tons of substances 

were released to environment. Different epidemiological studies over several decades 

have indicated the relationship between overuse of different types of pesticides and the 

incidence of diseases such as allergies, food poisoning and cancers such as lymph, 

pancreas, breast, intestine, prostate, thyroid cancers in humans. For example, the ratio of 

gastrointestinal cancers among American citizens was 1 to 20 in 1950s, but its risk has 

doubled nowadays, with a ratio of 1 to 8. In this regard, the results of studies on the 

affected population suggest a high level of pesticides in a patient's cancerous organ 

compared to healthy people (Hayat et al., 2011). 

 

Problem statement 

Various studies have been conducted on the use of organic crops (Donahue, 2017; 

Mohamad et al., 2014) around the world, but much research has not been conducted on 

production and motivation of farmers to culture more healthy crops. It is estimated that 

the annual rate of agricultural consumption to increase by 9 billiard people with an 

increase of 1.1% in 2050 (Alexandratos and Bruinsma, 2012). Population growth and 

increasing demand for food have led humans to use the technologies in farmlands to 

achieve more crops (Zhao et al, 2007). Uncontrolled use of agricultural chemical inputs 

in farms has been an example of human developments. While these chemical inputs 

have a significant effect on increased food production (Malek Saeedi, 2007), 

uncontrolled use of fertilizers and chemical pesticides with the hope of more crops and 

benefits has caused pollution and environmental degradation, and most importantly, loss 

of human health (Hosseini and Ajoudani, 2012). The use of chemical pesticides has 

increased so much that World Health Organization reported the Iran's health rank 123 

among all countries of the world in 2007, which its main cause was malnutrition and 

non-observing the principles of optimum use of chemical fertilizers in farms and toxins 

and hormones of pests and their effects and compounds in agricultural crops. However, 

this trend has been slightly improved, so that the Iran's rank increased by 30 and 

reached to 93 in 2016 (World Health Organization, 2016). It is frequently stated that due 

to imbalance in the control of agricultural waste, fertilizers and pesticides enter the 

rivers and threaten the life of many people in the country. The use of fertilizer in the 

agricultural sector is very high in Iran, so that its rate is 4.5 million tons per day, which 

87% of it belongs to urea-phosphorus. It should be noted that government subsidizes 

800 billion annually for fertilizers and pesticides, which is hazardous for the community 

(Razavi et al., 2013). One of the major challenges of producing healthy food in Iran is 

the proper use of pesticides and fertilizers. Organic farming is one of the essential 

measures in order to achieve the healthy food. Razavi .,et al (2017) cites Ansari’ s 
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(2016) »Based on studies conducted on domestic farming crops, some residuals of 

chemical fertilizers and toxins have been observed in 63% of them « .With more than 

900 thousand hectares of agricultural land, Kermanshah province produces more than 4 

million tons of crops per year. Based on the statistics of Agriculture - Jahad in 2016, 

87,363 tons (commercial product( of chemical fertilizers have been sold to the 

beneficiaries through the agricultural - Jahad organization of Kermanshah province 

(Agricultural Statistics in Iran, 2016), but according to interviews with engineers of this 

organization, the amount of used fertilizer has reached 120,000 tons this year ,about 130 

kg/ha, which its rate has increased compared to past years. This shows that farmers use 

chemical inputs illegally and out of range on their land. Jahad Agriculture management 

programs of this province have targeted the production of healthy crops. Several steps 

have been taken by this organization over the past years, such as recruiting plant 

protection experts observing the vegetable sector crops. In addition, to achieve 10% of 

vegetable crops has been targeted in the form of healthy crops in this province 

(Agricultural Jihad Management of Kermanshah province, 2016).  In line with increased 

adaptation capacities, the dissemination of environmental technologies and social 

communication can play significant role in promoting the production of healthy crops. 

Thus, providing proper model for promoting the healthy crop farming behavior leading 

to improved food security is an essential.  This issue is being investigated in this study. 

This study aims to answer this question: what are the main variables of the healthy crop 

model and what are their effects on healthy crop farming and what is the level and 

direction of the effect of model variables on healthy crop farming model. 

 

Review of literature 

In a research entitled "Application of the planned behavior analysis theory in 

adopting organic farming ", Yadavar et al. (2018) concluded that the weight of the 

perceived behavior control construct was the highest in adopting organic farming.In a 

research on the "proposed model of organic farming of rice in rural areas of Gilan and 

Mazandaran provinces", Razavi et al (2017) concluded that the main barriers to organic 

farming were the lack of government's financial support of farmer, lack of information 

and knowledge on organic farming. In their research entitled "The conceptual 

framework presented for studying the behavior of organic farming farmers", 

Yanakittkul and Aungvaravong (2017) concluded that attitude, behavioral control, 

farmer risk-taking, government and university supportive policies in changing the 

farmers' behavior from conventional farming to organic farming is effective. In their 

research, they used the pattern of planned behavior change.In a research entitled 

"adaptation of organic farming of fruits and vegetables as an opportunity in Syrian 

farmers: application of theory of planned behavior and structural equation modeling", 

Issa and Hamm (2017) concluded that attitude, behavior control, and subjective norm 

had a significant effect on intention and behavior. The highest effect on behavior was 

applied by variable of intention. 

Sandughi et al. (2016) conducted a study entitled "evaluation of knowledge, attitude 

and performance of cucumber and tomato greenhouse owners in Isfahan city in the 

production of healthy crops". Structural equation modeling was used to examine the 

causal relationships between variables. The research results showed that the knowledge 

of greenhouse owners with regard to selecting the proper fertilizer and pesticide is not 

enough and most statistical samples believed that excessive use of pesticides and 

fertilizers would endanger human health and the environment, but observing the 
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protection principles related to proper use of the pesticides and fertilizers was at weak 

level. Moreover, small space of greenhouses, greenhouse economic weaknesses, low 

literacy and lack of knowledge on other methods of combat with pests led to the 

selection of the fastest and least risky pest control method. Thus, planning to enhance 

the knowledge of greenhouse owners on fertilizer selection and pest control methods as 

well as improving the conditions for marketing healthy crops is essential. 

Sandughi and Raheli (2016) conducted a research entitled "development of a planned 

behavior model for explaining the intention to produce organic crops among the 

greenhouse owners in Isfahan with using moral norm variable". To examine the causal 

relationship between the variables, structural equation model theory of planned behavior 

(TPB) were used. Results suggest that the attitude variable in the TPB model can 

explain 37% of the variations in the greenhouse owners' intention to produce organic 

crops, and based on the extended theory of planned behavior (ETPB), the variables of 

attitude and moral norms are able to explain 58% of the variations in the intention to 

produce organic crops. Moreover, the results of both models showed that perceived 

behavior control (control of beliefs) had no significant effect on prediction of 

greenhouse owners' intentions. The research results suggest that both theories have the 

potential of predicting the greenhouses' intentions, but adding moral norms to the TPB 

model as an additional predictor significantly increased the predictive power of the 

standard model. Therefore, designing intervention programs based on enhancing the 

attitudes and moral norms in greenhouse owners is recommended to encourage them to 

produce organic crops.In a study entitled "examining the farmers' willingness and 

behavior toward using integrated management of pests using Theory of Planned 

Behavior", Molaei et al. (2016) concluded that the intention variable has a strong and 

significant effect on predictive behavior and power. Using hierarchical regression, the 

variables of subjective and moral norms predicted 49.5% of the willingness variable. In 

their research entitled "the use of the theory of planned behavior to identify the basic 

and key ideas of Brazilian herders in using natural pasture, Borges et al (2016) showed a 

significant and positive relationship between farmers' attitudes and their intentions 

toward improvement of the grasslands 

In a research entitled "recognizing organic farming in Kenya using a logical 

approach", Van-Hulst and Posthumus (2016) concluded that perceived behavior control 

and attitude and play an important role in adopting organic farming practices through 

supporting the intention and change of farmers' mentality. 

In a research entitled "Explaining the farmer's water conservation behavior using the 

extended theory of planned behavior: Case Study in Alashtar City", Rahimi Feyzabad et 

al (2015) concluded that three variables of attitude, moral norms and self-identity affect 

the intentions of individuals on water conservation. In addition, water conservation 

behavior is significantly explained by perceived behavior control and intentions. 

Taqipour et al. (2015) evaluated the behavior of farmers for membership in Water 

Users Associations (WUAs) based on the theory of planned behavior in Iran. The 

research results showed that the two variables of predictive behavior control and 

orientation had a direct and significant effect on farmers' behavior for membership in 

WUAs. In their research entitled "Conventional Activation Model: examining the 

performance and pride predicted in environmental professional behavior", Onwezen et 

al., (2013) moral norm is a moral commitment sense and predicts the behavior of the 

individuals. 
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In a research entitled "Developing an Environmental Behavior Model of Farmers in 

Shiraz City", Menatizadeh and Zamani (2012) found that two variables of moral norm 

and subjective norm have the most effect on farmers' intentions for environmental 

behaviors. Finally, the variables of environmental behavior intention, tangible control of 

behavior, social subjective norms and environmental attitudes have respectively the 

highest effect on farmers' environmental behaviors. Abedi Sarvestani (2012) in his 

research entitled "Environmental attitude and behavior of student of Gorgan University 

of agricultural sciences and natural resources" showed that there is no significant 

relationship between attitudes and environmental behaviors, in other words, attitude 

alone cannot be the correct predictor of behavior, in this research, scholar used planned 

behavior model for theoretical framework of research. 

The results of the research conducted by Okoedo-Okojie and Aphunu (2011) showed 

that despite the low literacy level of farmers, they had high level of knowledge on the 

areas of plant nutrition, the adoption and use of chemical fertilizers was high. However, 

adoption is affected by lack of access to fertilizers, cost, lack of capital and other cases. 

In addition, access to credit facilities, increased promotion, education and scientific 

demonstration of practical nutrition technologies are required for improving and 

changing the status in using the fertilizer.In their research entitled "Knowledge of the 

members of the rural community: the attitudes towards the safe use of pesticides ", 

Karanamurti et al. (2011) argue that poor management practices with regard to safe use 

of pesticides is due to lack of knowledge and education. These problems can be solved 

by promotion organization and holding education and extension classes. In a research 

entitled "Barriers of organic farming: A case study of Babol city in Iran", Sharifi et al. 

(2010) found that organic farming requires changes in conventional farming and these 

changes are not easily possible for the farmer and there are barriers for farmers in this 

regard.  The largest barriers include production, natural, knowledge and attitude, 

infrastructure, organizational and economic barriers.  Attitude and knowledge barriers 

included lack of interest and willingness to produce these crops, lack of adequate 

information and education, and a few number of studies in this area and organizational 

barriers included government's support of organic crops, lack of paying loan for farmers 

by government In their research entitled "The views of adolescents and nutritional 

selection behaviors in terms of environmental effects of food production methods: the 

use of a psychological model," Bissonnette and Contento (2001) stated that the moral 

norms are a perceived commitment affecting both intention and behavior.  

In a meta-analysis of 185 studies conducted on targeted behavior and planned 

behavior theories under the title of "The effect of theory of planned behavior", Armitag 

and Conner (2001) conducted that in order to increase the predictive power of behavior, 

these theories should be extended and new variables should be added. They proposed 

variables such as moral norms and descriptive norms. 

 

Conceptual model 

The theory of planned behavior is appropriate for organic farming behavior for three 

reasons. Fist, adopting organic farming by the farmer required accurate planning. 

Second, when a farmer resists adopting farming there is behavioral control. Third, 

adopting healthy farming by farmer faces some technical and social restrictions 

(Yanakittkul and Aungvaravong, 2017). Two targeted or rational behavior (presented by 

Fishbaine and Ajzen, 1975) and planned behavior theories (presented by Ajzen 1985) 

have been used since past to explain human behaviors. With development of 
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environmental problems over the recent decades, the need to examine environmental 

behaviors has become important in these theories. Many studies have been conducted to 

explain behaviors such as environmental protection activities (Fielding, 2008); food 

habits, and horticulture (Lautenschlager and Smith, 2007), the ways for regenerating the 

forest (Karppinen, 2005) and the use of healthy foods (Vermeir and Verbeke, 2008) 

through these theories (Manti Zadeh and Zamani, 2012). Many critics of the theory of 

planned behavior believe that this theory introduces only one new variable into the 

model, while evidence suggests that with introducing more variables, its predictive 

power can be increased. In this regard, Ajzan (1991) argues that this theory can accept 

new predictor variables. The extended model of planned behavior has been designed by 

adding the moral variable to the planned behavior model (Figure 1) and it refers to 

individual opinions on what is right to do or what is wrong to do (Simsekoğlu and 

Lajunen, 2008). The moral norm has been reported as perceived commitment affecting 

the intention and behavior .According this explanation Conceptual model of study  was 

drawn (Fig. 2). 

 

 

Figure 1. Extended model of planned behavior 

 

 

 

 

Figure 2. Conceptual model of study 
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With accurately searching in scientific databases, journals and scientific journals, 

theses, books, etc., and reviewing of research literature and using the extended model of 

planned behavior, we achieved the research variables. The research variables included: 

healthy farming behavior as dependent variable, intention as dependent, independent, 

moderator variable. Independed variable included: attitude: it means the level of one's 

valuation or positive or negative feelings to an issue. Perceived behavior control: it 

refers to one's perception of the difficulty or ease of the process. Moral norm: There is 

much evidence to introduce the moral norm variable into theory of planned behavior. 

Adding moral norms is important to perceive the behaviors interpreted as moral (Kaiser, 

2006). Contextual factors: it includes government support and Farming Promotion and 

Education Department support. Demographic characteristics were considered as 

moderator construct. 

Novelty of present study Compared with other research on this topic, are possible to 

add the contextual factors to the developed planned behavioral model, and measuring its 

effect on intention and healthy crop behavior, Considering demographic factors as a 

moderating variable and determining the moderator of this variable, the path between 

intent and behavior and Using SmartPls software to determine the relationships between 

research variables. 

Materials and Methods 

The research orientation or research paradigm is quantitative. The present study is 

survy and applied in terms of objective. It is also descriptive in data collection.  In order 

to evaluate the effect of each of the variables of the healthy farming model on behavior, 

structural equation modeling based on variance was used. The research population 

included 80304 Kermanshah province beneficiaries (Statistics Center of Agricultural 

Jihad, Kermanshah Province, 2017). Accordingly, research population was considered 

to be 25351 people. Using Cochran formula, the sample size was determined to be 385 

people. Giving the dynamics of research population and lack of access to some of them, 

the response rate to the questionnaire might be low. To overcome this problem, 400 

questionnaires were distributed among the beneficiaries by multi-stage cluster sampling 

method. 

The data collection tool in this research was a researcher-developed questionnaire 

with closed questions, scored in the 5-point Likert scale from very low, moderate, high 

and very high (Tab. 1). The validity of the questions was measured through a panel of 

experts and its reliability was measured by using Cronbach's alpha coefficient. After 

collecting, refining, encoding and entering the data in this research, they were analyzed 

in two sections of descriptive and inferential statistics using SPSS 23 and smart PLS 3 

software. In the inferential statistics section, structural equation modeling analysis was 

used through Partial least squares (PLS). 

 

Research hypotheses 

• The contextual factors have a positive and significant effect on the intention and 

behavior of healthy crop farming in Kermanshah province. 

• Attitude has a positive and significant effect on the intention and behavior of 

healthy crop farming in Kermanshah province. 
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• Perceived behavior control has a positive and significant effect on the intention 

and behavior of healthy crop farming in Kermanshah province. 

• Moral norms have a positive and significant effect on the on the intention and 

behavior of healthy crop farming in Kermanshah province. 

• Intention has a positive and significant effect on healthy crop farming 

• Demographic factors moderated path between intention and behavior. 
 

Table 1. Researcher-developed research questionnaire 

Index Questions  

B
eh

av
io

r
 

1- I use organic fertilizers to improve my farm's soil. 

2- I always read and observe the guidelines for the use of chemicals and pesticides. 

3- I use biologic methods such as the use of lady beetle to combat with pests. 
4- To combat with pests and diseases in the land, I use traditional methods such as crop 

rotation. 
5- I prefer to kill the diseased or pestilent plants in the land rather than using chemical 

pesticides. 
6- At all stages of planting and harvesting, I try not to use fertilizers and chemicals. 
 

In
te

n
ti

o
n

 

1- I would like to produce crops that do not harm consumers. 
2- I am interested in producing crops that do not harm the environment. 
3- I am trying hard to produce healthy crops in my area 

4- I am interested in producing crops that do not jeopardize future generation resources. 
5- In the next few years, I am the main producer of healthy crops in the region.  

A
tt

it
u

d
e

 

 

1- The production of healthy crops is a good idea for the preservation of the 

environment and the health of human beings. 
2- I am concerned with the consumption of agricultural crops that are produced using 

chemicals. 
3- If I have land and facilities for farming healthy crops, I will try to produce healthy 

crops. 
4-I think that the benefits of producing more healthy crops are more than that of 

unhealthy crops. 
5-i prefer production of healthy crops among various farming models 

6 – I am satisfied with production of healthy crops in land 

7- production of healthy or organic crops is a proper farming model for farmers of the 

region 

P
er

ce
iv

ed
 b

eh
av

io
r 

co
n

tr
o

l 

 

1- Planting and harvesting of the healthy crops is feasible for me 

2- I have adequate ability to produce the healthy crops in land 

3-I have high skill in managing and control of healthy crops lands 

4- it is easy for me to prepare facilities, resources, and equipment required for 

production of healthy crops   

5-i cam find customer for my healthy crops at the shortest time and with the lowest cost.   

M
o

ra
l 

n
o

rm
 

1- It is not morally accepted to use chemical fertilizers excessively  

2-I am morally committed to use chemical fertilizers at the allowed level  

3- production of chemical crops violates the principles related to relation between 

human and nature 

4- farmers are obliged to respect the animals and nature by production of healthy crops 

5- Production of chemical crops is not morally and legally accepted. 

6- the use of chemicals violates the nature rules  

7-I am feeling responsibility in optimal use of chemical fertilizers.  

C
o

n
te

x
t

u
al

 

fa
ct

o
rs

 

1-media (TV and radio) provide proper promotional programs for promoting the healthy 

crops    
2- government  appreciate the farmers using the healthy crops annually  
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3- government provides adequate subsidiary and facilities for production of healthy 

crops  

4-people welcome healthy crops produced by farmers 

5-Governments ensures the healthy crops against the pests and diseases 

6- fruit and vegetables squares prefer healthy crops to un-healthy crops 

Results 

In this section, descriptive statistics was first used to describe demographic factors. 

Then, inferential statistics was used to evaluate the relationships between the 

independent and dependent variables of the research. For this purpose, structural 

equation modeling (SEM), (evaluation of measurement model and structural model) 

was used. 

Based on the results, the mean age of the farmers was 31.72 years with a standard 

deviation of 11.39 years, so that they were in the range of 15 to 65 years and 299 

(75.3%) of the studied farmers were living in Kermanshah and majority of them were 

male and only 24.7% of them were female. 25.6% of the farmers in Kermanshah 

province had the highest frequency with diploma education and only 4 (1%) member of 

them had the least frequency of illiteracy. In addition, 33.7 percent of the farmers 

examined in Kermanshah province reported that they had an income of between 250 to 

330 USD per month, and 1.6 percent with the lowest frequency reported that they have 

income of more than 416 USD per month. Average farmers income in Kermanshah 

province is 225 USD. In addition, 310 (78.9%) of the studied farmers in Kermanshah 

province did not attend in the educational-extension courses on healthy (organic) crop 

farming, while only 21.1% ( 83 people) of them attended in these educational-

promotional courses. 

 

Inferential statistics 

Using structural equation modeling approach, the healthy crops farming model in 

Kermanshah province is validated. 

 

Structural equation modeling 

In this section, the hypotheses are evaluated in the form of a conceptual model 

proposed by research in two sections of measurement model and structural model using 

structural equation modeling with partial least squares approach and application 

SmartPLS software. 

 

The effect of intention on farmer's behavior on healthy crops farming  

In this analysis, the latent variables of the research including farmers 'behavior with 

six markers (B1-B6) and farmers' intentions with five markers (I1-I5) entered the 

SmartPLS 3 software. 

 

 

 

 

Evaluation of the measurement model the effect of intention on farmers' behavior 
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In order to examine the goodness of fit index, validity and reliability of the 

measurement model the effect of intention on the farmers' behavior with regard to 

healthy crop farming, confirmatory factor analysis was used. Goodness of fit indices 

(Table 2), summary of results (Table 3) and correlation coefficients (Table 4) are 

presented below. 

 
Table 2. Fit indices measurement model the effect of intention on farmers' behavior 

Fit index SRMR D_LS D_G NFI RMS_Theta 

Proposed value <0.10 >0.05 >0.05 >0.80 ≤0.12 

Estimated value 0.69 0.318 0.091 0.98 0.10 

 

 

Model fit: The research results showed that the indices of the goodness fit of the 

mentioned model had appropriate value (2). Thus, data were statistically fit to the factor 

structure and the theoretical contextual of the two latent variables of the research. 

One-dimensional markers: The results presented in Table 3 show that the 

standardized load factor (λ) of all selected markers is high for all above-mentioned 

constructs (higher than 0.5) and they were statistically significant at the error level of 

1% (P <0.01). These results provided adequate evidence to confirm that the selected 

markers are one-dimensional for the measurement model the effect of intention on 

farmers' behavior. Hence, it can be stated that these markers have been selected properly 

for each of the relevant constructs. 

Composite reliability: The results presented in Table 3 showed that the composite 

reliability (CR) of all research constructs was more than 0.60 and their Cronbach's alpha 

coefficient was higher than 0.70. Hence, all latent variables (constructs) of the research 

measurement model had a good reliability. 
 

Table 3. Summary of the results of evaluation measurement model the effect of intention on 

farmers' behavior. **Significant at the error level of 1% 

Latent variables Marker ƛ t CR AVE α 

Farmers' behavior 

B1 0.74 **30.02 

0.86 0.51 0.80 

B2 0.63 **16.33 

B3 0.73 **27.82 

B4 0.63 **16.87 

B5 0.71 **24.39 

B6 0.78 **36.41 

Farmers intention 

I1 0.79 **35.74 

0.87 0.59 0.82 

I2 0.79 **35.75 

I3 0.78 **29.28 

I4 0.79 **35.04 

I5 0.66 **18.55 

 

 

Convergent validity: The results presented in Table 3 show that the average of 

variance extracted (AVE) for all research constructs was more than 0.50 Thus, all the 

constructs of the research model had good convergent validity. 

Diagnostic validity: according to the results presented in Table 4, it was found that 

the average of variance extracted for each of the research constructs (0.77 <AVE <0.78) 

was higher than the correlation between the constructs (r = 0.76). This result showed 

that the selected markers for each construct share a high percentage of the common 
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variance of that construct compared to other constructs in the research model, so the 

diagnostic validity of the constructs in the research measurement model was confirmed. 

 
Table 4. AVE and correlation coefficients. Note: the numbers of table diagonal elements are 

average of variance extracted and elements below the table diameter are correlation 

coefficients between the constructs 

Latent variables 1 2 

1-behavior 0.78  

2- intention 0.76 0.77 

 

 

According to the results, it can be stated that the proposed measurement model to 

examine the effect on farmers' intention on their behavior with regard to healthy crop 

farming with two main latent variables was the proper model for the research analyses. 

 

Evaluation of structural model the effect of intention on behavior of farmers 

After confirming the measurement model the effect of farmers' intention on their 

behavior with regard to healthy crop farming using confirmatory factor analysis, path 

analysis method (structural model evaluation) was used in order to test the hypothesis in 

the form of conceptual framework proposed for the research. The model of the research 

in the standard mode (Figure 3) and the summary of the results (Table 4) derived from 

the evaluation of the structural model of the effect farmers' intention on their behavior, 

are presented below. 
 

 

Figure 3. Structural model of the effect of intention on behavior in standard mode. 

 

 

Path coefficient (γ): the results of Table 5 showed that the path coefficient of 

intention and behavior of farmers with regard to healthy crop farming was 0.76 and 

significant at the 1% error level. Thus, with probability of 99%, it can be stated that 

intention has a positive and significant effect on farmers' behavior with regard to 

healthy crop farming. 

 
Table 5. Summary of the results of the evaluation of the structural model of the effect of 

intention on behavior of farmers. **significance at the error level of 1% 

Latent variables Direct effect Indirect effect Total effect 2F 2R 
Indigenous Exogenous γ t γ t γ t 

behavior Intention 0.76 **33.83 - - 0.76 **33.83 0.76 0.57 

Coefficient of determination (R2): The results of Table 5 showed that the 

coefficient of determination of the latent variable of farmers' behavior with regard to 
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healthy crop farming was 0.57. Thus, it can be stated that 57% of the variations in the 

variance of framers' behavior with regard to healthy crop farming is predicted by their 

intentions, which is a significant and high percentage. 

Effect size (F2): Based on the Cohen scale, the latent variable of intention to healthy 

crop farming has a very strong effect on farmers' behavior on healthy crop farming. 

 

Effect of attitude on farmers' behavior on healthy crop farming  

In this analysis, the latent variables of the research including farmers 'behavior with 

six cods (B1-B6) and farmers' intentions with five cods (I1-I5) and attitude with seven 

cods (A1-A7) entered the SmartPLS 3 software. 

 

Evaluation of Measurement Model of Attitude Effect on Farmers' Behavior 

In order to examine the fit, validity and reliability of the measurement model the 

effect of attitude on the behavior of farmers with regard to healthy crops farming, 

confirmatory factor analysis was used. After eliminating the marker 5 (A5) of the model 

measurement effect of attitude of farmers on their behavior with regard to healthy crop 

farming reached to optimized fit. Goodness of fit indices (Table 6), summary of results 

(Table 7), and correlation coefficient (Table 8) are presented below. 

 
Table 6. Fit indices of model measurement of the effect farmers' attitude on their 

behavior 

Fit index SRMR D_LS D_G NFI RMS_Theta 

Proposed value <0.10 >0.05 >0.05 >0.80 ≤0.12 

Estimated value 0.065 0.647 0.183 0.96 0.09 

 

 

Model fit: The research results showed that the goodness of fit indices measurement 

model the effect of farmers' attitude on their behavior had appropriate value (Table 6). 

Thus, data were statistically fit to the factor structure and the theoretical contextual of 

the three latent variables of the research. 

 
Table 7. Summary of the results of evaluation measurement model the effect of 

the farmers' attitude on their behavior. **significance at the error level of 1% 

Latent variables marker ƛ t CR AVE α 

Farmers' 

behavior 

B1 0.74 **31.38 

0.86 0.51 0.80 

B2 0.63 **17.61 

B3 0.75 **26.81 

B4 0.64 **18.55 

B5 0.70 **23.69 

B6 0.78 **36.13 

Farmers' 

intention 

I1 0.79 **35.89 

0.87 0.59 0.82 

I2 0.78 **35.28 

I3 0.78 **030.8 

I4 0.80 **37.76 

I5 0.67 **19.97 

Farmers attitude 
A1 0.69 **19.68 

0.87 0.52 0.82 
A2 0.75 **25.95 
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A3 0.81 **40.53 

A4 0.71 **22.90 

A6 0.67 **18.58 

A7 0.68 **21.70 

 

 

One-dimensional markers: The results presented in Table 7 show that the 

standardized load factor (λ) of all selected markers is high for all above-mentioned 

constructs (higher than 0.5) and they were statistically significant at the error level of 

1% (P <0.01). These results provided adequate evidence to confirm that the selected 

markers are one-dimensional for the models of measurement effect of farmers' attitude 

on their behavior. Hence, it can be stated that these markers have been selected properly 

for each of the relevant constructs. 

Composite reliability: The results presented in Table 7 showed that the composite 

reliability (CR) of all research constructs was more than 0.60 and their Cronbach's alpha 

coefficient was higher than 0.70. Hence, all latent variables (constructs) of the research 

measurement model had a good reliability. 

Convergent validity: The results presented in Table 7 showed that the average of 

variance extracted (AVE) for all research constructs was more than 0.50 Thus, all the 

constructs of the research model had good convergent validity. 

 
Table 8. AVE and correlation coefficients. Note: the numbers of table diagonal 

elements are average of variance extracted and elements below the table diameter 

are correlation coefficients among the constructs. 

Latent variables 1 2 3 

1-behaviour  0.78   

2-attitude 0.52 0.76  

3-intention 0.75 0.56 0.77 

 

 

Diagnostic validity: according to the results presented in Table 8, it was found that 

the average of variance extracted for each of the research constructs (0.77 <AVE <0.78) 

was higher than the correlation between the constructs (0.52<r < 0.75). This result 

showed that the selected markers for each construct share a high percentage of the 

common variance of that construct compared to other constructs in the research model, 

so the diagnostic validity of the constructs in the research measurement model was 

confirmed.  

According to the results, it can be stated that the proposed measurement model to 

examine the effect on farmers' attitude on their behavior with regard to healthy crop 

farming with three main latent variables was the proper model for the research analyses. 

 

Evaluation of structural model effect of attitude on farmers behavior 

After confirming the model of measurement effect of farmers' attitude on their 

behavior with regard to healthy crop farming using confirmatory factor analysis, path 

analysis method (structural model evaluation) was used in order to test the hypothesis in 

the form of conceptual framework proposed for the research. The model of the research 

path with representation of factors loads in the standard mode (Figure 4) and the 
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summary of the results (Table 9) derived from the evaluation of the structural model 

effect of the farmers' attitude on their behavior are presented below. 

 

 

Figure 4. Structural model of the effect of attitude on behavior of farmers with regard to 

healthy crop farming. 

 

 

Path coefficient (γ): the results of Table 9 showed that the direct effect of latent 

variable of attitude on farmers behavior  with regard to healthy crop farming was 0.14 

and significant at the 1% error level and the indirect effect of the latent variable of 

attitude on farmers behavior was 0.38 and significant at the level of 1%. In addition, the 

total effect of latent variable of farmers' attitude on their behaviors was 0.52, which is 

significant at the level of 1%.  Thus, with probability of 99%, it can be stated that 

attitude has a positive and significant effect on farmers' behavior with regard to healthy 

crop farming. 

 
Table 9. Summary of the results of the evaluation of the structural model of the effect of 

attitude on behavior of farmers. **Significance at the error level of 1% 

Latent variables Direct effect Indirect effect Total effect 2F 2R 
Indigenous Exogenous γ t γ t γ t 

Behavior attitude 0.14 **3.24 0.38 **10.75 0.52 **12.50 0.03 0.59 

 

 

Coefficient of determination (R2): The results of Table 9 showed that the 

coefficient of determination the latent variable of farmers' behavior with regard to 

healthy crop farming was 0.59. Thus, it can be stated that 59% of the variations in the 

variance of framers' behavior with regard to healthy crop farming is predicted by the 

latent variables of intention and attitude, which is a significant and high percentage. 

Effect size (F2): Based on the Cohen scale, the variable of attitude has a moderate 

effect on farmers' behavior on healthy crop farming in Kermanshah province. 

 

 

The effect of perceived behavior control on farmers' behavior of healthy crop farming  
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In this analysis, the latent variables of the research including farmers 'behavior with 

six markers (B1-B6) and farmers' intentions with five markers (I1-I5) and perceived 

behavior control along with five markers (PBC-PBC5) entered the SmartPLS 3 

software. 

 

Evaluation model of measurement effect of perceived behavior control on farmers' 

behavior 

In order to examine the fit, validity and reliability of the model measurement the 

effect of perceived behavior control on the farmers' behavior with regard to healthy crop 

farming, confirmatory factor analysis was used. Goodness of fit indices (Table 10), 

summary of results (Table 11) and correlation coefficients (Table 12) are presented 

below. 

 
Table 10. Fit indices of model of measurement of the effect of perceived behavior control on 

farmers' behavior 

Fit index SRMR D_LS D_G NFI RMS_Theta 

Proposed value <0.10 >0.05 >0.05 >0.80 ≤0.12 

Estimated value 0.061 0.504 0.196 0.97 0.10 

 

 

Model fit: The research results showed that the goodness of fit indices model of 

measurement the effect of perceived behavior control of farmers' behavior had 

appropriate value (Table 10). Thus, data were statistically fit to the factor structure and 

the theoretical contextual of the three latent variables of the research. 

One-dimensional markers: The results presented in Table 11 showed that the 

standardized load factor (λ) of all selected markers is high for all above-mentioned 

constructs (higher than 0.5) and they were statistically significant at the error level of 

1% (P <0.01). These results provided adequate evidence to confirm that the selected 

markers are one-dimensional for the models measurement the effect of perceived 

behavior control on their behavior. Hence, it can be stated that these markers have been 

selected properly for each of the relevant constructs. 

Composite reliability: The results presented in Table 11 showed that the composite 

reliability (CR) of all research constructs was more than 0.60 and their Cronbach's alpha 

coefficient was higher than 0.70. Hence, all latent variables (constructs) of the research 

measurement model had a good reliability. 

 
Table 11. Summary of the results evaluation the model of measurement, the effect of 

perceived behavior control on farmers' behavior. **Significant at the error level of 1% 

Latent variables Marker ƛ t CR AVE α 

Farmers' behavior 

B1 0.74 **30.68 

0.86 0.51 0.80 

B2 0.63 **18.07 

B3 0.75 **30.07 

B4 0.63 **17.12 

B5 0.70 **26.76 

B6 0.78 **37.62 

Farmers' intention I1 0.79 **37.04 0.87 0.59 0.82 
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I2 0.79 **37.33 

I3 0.78 **933.1 

I4 0.80 **35.83 

I5 0.67 **19.13 

Perceived behavior 

control 

PBC1 0.81 **40.01 

0.92 0.70 0.89 

PBC2 0.83 **41.63 

PBC3 0.81 **37.11 

PBC4 0.83 **43.38 

PBC5 0.88 **68.90 

 

 

Convergent validity: The results presented in Table 11 showed that the average of 

variance extracted (AVE) for all research constructs was more than 50. Thus, all the 

constructs of the research model had good convergent validity. 

Diagnostic validity: according to the results presented in Table 12, it was found that 

the average of variance extracted for each of the research constructs (0.77 <AVE <0.84) 

was higher than the correlation between the constructs (0.49<r < 0.75). This result 

showed that the selected markers for each construct share a high percentage the 

common variance of that construct compared to other constructs in the research model, 

so the diagnostic validity of the constructs in the research measurement model was 

confirmed. 

 
Table 12. AVE and correlation coefficients. Note: the numbers of table diagonal elements 

are average of variance extracted and elements below the table diameter are correlation 

coefficients among the construct 

 

 

According to the results, it can be stated that the proposed measurement model to 

examine the effect on perceived behavior control on farmers' behavior with regard to 

healthy crop farming with three main latent variables was the proper model for the 

research analyses. 

 

Evaluation structural model the effect of perceived behavior control on farmers' 

behavior  

After confirming the model of measurement of the effect of perceived behavior 

control on farmers' behavior with regard to healthy crop farming using confirmatory 

factor analysis, path analysis method (structural model evaluation) was used in order to 

test the hypothesis in the form of conceptual framework proposed for the research. The 

model of the research with representation of factors loads in the standard mode (Figure 

5) and the summary of the results (Table 13) derived from the evaluation of the 

Latent variables 1 2 3 

1-behaviour 0.78   

2-intention 0.75 0.77  

3-perceived behavior 

control 
0.53 0.49 0.84 
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structural model of the effect of perceived behavior control on farmers' behavior are 

presented below. 

 

 

Figure 5. Structural model of the effect of perceived behavior control on cultivation of healthy 

crops behavior 

 

 

Path coefficient (γ): the results of Table 13 showed that the direct effect of latent 

variable of perceived behavior control on farmers' behavior with regard to healthy crop 

farming was 0.21 and significant at the 1% error level and the indirect effect of the 

latent variable of perceived behavior control on farmers' behavior was 0.32 and 

significant at the level of 1%. In addition, the total effect of latent variable of perceived 

behavior control on the farmers' behavior was 0.53, which is significant at the level of 

1%.  Thus, with probability of 99%, it can be stated that perceived behavior control has 

a positive and significant effect on farmers' behavior with regard to healthy crop 

farming in Kermanshah city.  

 
Table 13. Summary of the results the evaluation of the structural model the effect of 

perceived behavior control on farmers' behavior. **Significance at the error level of 1% 

Latent variables Direct effect Indirect effect Total effect 2F 2R 
Indigenous Exogenous γ t γ t γ t 

behavior 

perceived 

behavior 

control 

0.21 **5.05 0.32 **10.23 0.53 **13.47 0.08 0.61 

 

 

Coefficient of determination (R2): The results of Table 13 showed that the 

coefficient of determination the latent variable of farmers' behavior with regard to 

healthy crop farming was 0.61. Thus, it can be stated that 61% of the variations in the 

variance of framers' behavior with regard to healthy crop farming is predicted by the 

latent variables of intention and perceived behavior control, which is a significant and 

high percentage. 

Effect size (F2): Based on the Cohen scale, the variable of perceived behavior 

control has a moderate effect on farmers' behavior on healthy crop farming. 
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The effect of moral norms on farmers' behavior with regard to healthy crop farming 

In this analysis, the latent variables of the research including farmers 'behavior with 

six markers (B1-B6) and farmers' intention with five markers (I1-I5) and moral norms 

with five markers (ES1-ES7) entered the SmartPLS 3 software. 

Evaluation measurement model of effect of moral norms on farmers' behavior 

In order to examine the fit, validity and reliability of the model of measurement the 

effect of moral norms on the farmers' behavior with regard to healthy crop farming, 

confirmatory factor analysis was used. After eliminating two markers EN4 and EN7 of 

the measurement model, the model of measurement of the effect of moral norms on 

behavior of farmers with regard to healthy crop farming reached to optimal fit.  

Goodness of fit indices (Table 14), summary of results (Table 15) and correlation 

coefficients (Table 16) are presented below. 

 
Table 14. Fit indices model of measurement the effect of moral norms on farmers' 

behavior 

Fit index SRMR D_LS D_G NFI RMS_Theta 

Proposed value <0.10 >0.05 >0.05 >0.80 ≤0.12 

Estimated value 0.074 0.743 0.225 0.92 0.11 

 

 

Model fit: The research results showed that the goodness of fit indices the model of 

measurement the effect of moral norms on farmers' behavior, had appropriate value 

(Table 14). Thus, data were statistically fit to the factor structure and the theoretical 

contextual of the three latent variables of the research. 

One-dimensional markers: The results presented in Table 15 showed that the 

standardized load factor (λ) of all selected markers is high for all above-mentioned 

constructs (higher than 0.5) and they were statistically significant at the error level of 

1% (P <0.01). These results provided adequate evidence to confirm that the selected 

markers are one-dimensional for the models of measurement of the effect of moral 

norms on farmers' behavior. Hence, it can be stated that these markers have been 

selected properly for each of the relevant constructs. 

 
Table 15. Summary of the results of evaluation the measurement model of effect moral 

norms on farmers' behavior. **significance at the error level of 1% 

Latent variables marker ƛ t CR AVE α 

Farmers' behavior 

B1 0.74 **30.11 

0.86 0.51 0.80 

B2 0.63 **17.30 

B3 0.75 **29.57 

B4 0.63 **17.17 

B5 0.70 **24.90 

B6 0.78 **37.40 

Farmers' intention 

I1 0.80 **36.11 

0.87 0.59 0.82 

I2 0.79 **37.11 

I3 0.77 **131.1 

I4 0.79 **35.68 

I5 0.66 **19.12 

Moral norms 

En1 0.81 **36.13 

0.85 0.54 0.79 

En2 0.81 **32.26 

En3 0.77 **22.11 

En5 0.67 **16.27 

En6 0.59 **10.79 
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Composite reliability: The results presented in Table 15 showed that the composite 

reliability (CR) of all research constructs was more than 0.60 and their Cronbach's alpha 

coefficient was higher than 0.70. Hence, all latent variables (constructs) of the research 

measurement model had a good reliability. 

Convergent validity: The results presented in Table 15 showed that the average of 

variance extracted (AVE) for all research constructs was more than 50. Thus, all the 

constructs of the research model had good convergent validity. 

 
Table 16. AVE and correlation coefficients. Note: the numbers of table diagonal 

elements are average of variance extracted and elements below the table diameter 

are correlation coefficients among the construct 

Latent variables 1 2 3 

1-behaviour  0.78   

2-intention 0.75 0.77  

3-moral norms  0.37 0.40 0.78 

 

 

Diagnostic validity: according to the results presented in Table 16, it was found that 

the average of variance extracted for each of the research constructs (0.77 <AVE <0.78) 

was higher than the correlation between the constructs (0.37<r < 0.75). This result 

showed that the selected markers for each construct share a high percentage of the 

common variance of that construct compared to other constructs in the research model, 

so the diagnostic validity of the constructs in the research measurement model was 

confirmed.  

According to the results, it can be stated that the proposed measurement model to 

examine the effect on moral norms on farmers' behavior with regard to healthy crop 

farming with three main latent variables was the proper model for the research analyses. 

 

Evaluation of structural model the effect of moral norms on farmers' behavior  

After confirming the model of measurement the effect of moral norms on farmers' 

behavior with regard to healthy crop farming using confirmatory factor analysis, path 

analysis method (structural model evaluation) was used in order to test the hypothesis in 

the form of conceptual framework proposed for the research. The model of the research 

path with representation of factors loads in the standard mode (Figure 5) and the 

summary of the results (Table 13) derived from the evaluation of the structural model 

the effect of the perceived behavior control on farmers' behavior are presented below. 

Path coefficient (γ): the results of Table 17 showed that the direct effect of latent 

variable of moral norms on farmers' behavior with regard to healthy crop farming was 

0.07 and significant at the 5% error level and the indirect effect of the latent variable of 

moral norms on farmers' behavior was 0.30 and significant at the level of 1%. In 

addition, the total effect of latent variable of moral norms on the farmers' behavior was 

0.36, which is significant at the level of 1%.  Thus, with probability of 99%, it can be 

stated that the latent variable of moral norms has a positive and significant effect on 

farmers' behavior with regard to healthy crop farming in Kermanshah city.  
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Figure 5. Structural model the effect of moral norms on farmers' behavior with regard to 

healthy crop farming in standard model 

 

 
Table 17. Summary of the results the evaluation of the structural model the effect of 

moral norms on farmers' behavior. **Significance at the error level of 1% and 

*significance at the level of 5% 

Latent variables Direct effect Indirect effect Total effect 2F 2R 
Indigenous  Exogenous γ t γ t γ t 

behavior Moral norms 0.07 *1.99 0.30 **8.68 0.36 **8.34 0.01 0.58 

 

 

Coefficient of determination (R2): The results of Table 17 showed that the 

coefficient of determination of the latent variable of farmers' behavior with regard to 

healthy crop farming was 0.58 Thus, it can be stated that 58% of the variations in the 

variance of framers' behavior with regard to healthy crop farming is predicted by the 

latent variables of intention and moral norms, which is a significant and high 

percentage. 

Effect size (F2): Based on the Cohen scale, the variable of moral norms has a weak 

effect on farmers' behavior on healthy crop farming. 

 

The effect of contextual factors on farmers' behavior with regard to healthy crop 

farming 

In this analysis, the latent variables of the research including farmers 'behavior with 

six markers (B1-B6) and farmers' intentions with five markers (I1-I5) and contextual 

factors with six markers (C1-C7) entered the SmartPLS 3 software. 

 

Evaluation of the measurement model effect of contextual factors on farmers' behavior 

In order to examine the fit, validity and reliability the measurement model of the 

effect of contextual factors on the behavior of farmers with regard to healthy crops 

farming, confirmatory factor analysis was used. Goodness of fit indices (Table 18), 

summary of results (Table 19), and correlation coefficient (Table 20) are presented 

below. 
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Table 18. Fit indices measurement model of the effect of contextual factors on farmers' 

behavior 

Fit index SRMR D_LS D_G NFI RMS_Theta 

Proposed value <0.10 >0.05 >0.05 >0.80 ≤0.12 

Estimated value 0.066 0.663 0.213 0.94 0.10 

 

 
Model fit: The research results showed that the goodness of fit indices the model of 

measurement the effect of contextual factors on their behavior had appropriate value 

(18). Thus, data were statistically fit to the factor structure and the theoretical contextual 

of the three latent variables of the research. 

 
Table 19. Summary of the results of evaluation measurement model the effect of contextual 

factors on farmers' behavior. **Significance at the error level of 1% 

Latent variables marker ƛ t CR AVE α 

Farmers' behavior 

B1 0.74 **32.13 

0.86 0.51 0.80 

B2 0.63 **17.50 

B3 0.75 **27.07 

B4 0.64 **18.49 

B5 0.70 **24.33 

B6 0.78 **36.86 

Farmers' intention 

I1 0.79 **35.39 

0.87 0.59 0.82 

I2 0.79 **35.30 

I3 0.77 **629.1 

I4 0.79 **38.76 

I5 0.67 **18.57 

Contextual factors 

C1 0.74 **20.44 

0.88 0.55 0.84 

C2 0.82 **34.65 

C3 0.75 **20.03 

C4 0.72 **18.16 

C5 0.71 **17.09 

C6 0.68 **13.88 

 

 

One-dimensional markers: The results presented in Table 19 showed that the 

standardized load factor (λ) of all selected markers is high for all above-mentioned 

constructs (higher than 0.5) and they were statistically significant at the error level of 

1% (P <0.01). These results provided adequate evidence to confirm that the selected 

markers are one-dimensional for the models of measurement of the effect of undelying 

factors on farmers' behavior. Hence, it can be stated that these markers have been 

selected properly for each of the relevant constructs. 

-Composite reliability: The results presented in Table 19 showed that the composite 

reliability (CR) of all research constructs was more than 0.60 and their Cronbach's alpha 

coefficient was higher than 0.70. Hence, all latent variables (constructs) of the research 

measurement model had a good reliability. 

- Convergent validity: The results presented in Table 19 showed that the average of 

variance extracted (AVE) for all research constructs was more than 50. Thus, all the 

constructs of the research model had good convergent validity. 
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Table 20. AVE and correlation coefficients. Note: the numbers of table diagonal 

elements are average of variance extracted and elements below the table diameter 

are correlation coefficients among the constructs 

Latent variables 1 2 3 

1-behaviour  0.78   

2-intention 0.75 0.77  

3-contextual factors 0.28 0.26 0.78 

 

 
Diagnostic validity: according to the results presented in Table 20, it was found that 

the average of variance extracted for each of the research constructs (0.77 <AVE <0.78) 

was higher than the correlation between the constructs (0.26<r < 0.75). This result 

showed that the selected markers for each construct share a high percentage of the 

common variance of that construct compared to other constructs in the research model, 

so the diagnostic validity of the constructs in the research measurement model was 

confirmed. According to the results, it can be stated that the proposed measurement 

model to examine the effect on contextual factors on farmers' behavior with regard to 

healthy crop farming with three main latent variables was the proper model for the 

research analyses.  

 

Evaluation of structural model" the effect of contextual factors on behavior of farmers 

After confirming measurement model the effect of contextual factors on farmers' 

behavior with regard to healthy crop farming using confirmatory factor analysis, path 

analysis method (structural model evaluation) was used in order to test the hypothesis in 

the form of conceptual framework proposed for the research. The model of the research 

with representation of factors loads in the significance mode (Figure 6) and the 

summary of the results (Table 21) derived from the evaluation the structural model the 

effect of contextual factors on farmers' behavior are presented below. 

 

 

Figure 6. Structural model the effect of contextual factors on behavior of farmers in standard 

model 
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Path coefficient (γ): the results of Table 21 showed that the direct effect of latent 

variable of contextual factors on behavior of farmers with regard to healthy crop 

farming was 0.09 and significant at the 1% error level and the indirect effect of the 

latent variable of contextual factors on behavior of farmers was 0.19 and significant at 

the level of 1%. In addition, the total effect of latent variable of contextual factors on 

farmers' behaviors was 0.36, which is significant at the level of 1%.  Thus, with 

probability of 99%, it can be stated that contextual factors has a positive and significant 

effect on farmers' behavior with regard to healthy crop farming. 

 
Table 21. Summary of the results of the evaluation of the structural model of the effect of 

contextual factors on behavior of farmers. **Significance at the error level of 1% and 

*significance at the error level of 5% 

Latent variables Direct effect Indirect effect Total effect 2F 2R 
Indigenous Exogenous γ t γ t γ t 

behavior 
Contextual 

factors 
0.09 **2.82 0.19 **5.41 0.28 **6.08 0.02 0.58 

 

 
Coefficient of determination (R2): The results of Table 21 showed that the 

coefficient of determination of the latent variable of farmers' behavior with regard to 

healthy crop farming was 0.58. Thus, it can be stated that 58% of the variations in the 

variance of framers' behavior with regard to healthy crop farming is predicted by the 

latent variables of intention and contextual factors, which is a significant and high 

percentage. 

Effect size (F2): Based on the Cohen scale, the variable of contextual factors has a 

weak effect on farmers' behavior on healthy crop . According the results Healthy crop 

farming model in Kermanshah province  was drawn (Fig. 7). 

 

Figure 7. Healthy crop farming model in Kermanshah province 
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Multigroup analysis 

In this analysis, demographic characteristics were considered as moderator construct. 

Accordingly, multigroup analysis path coefficient of intent and farmer behavior in 

Kermanshah province with modulation of demographic characteristics were performed 

in SmartPLS software version 3.Result show that : Among the various demographic 

characteristics, only the effects of gender variables, education level (basic and higher), 

participation in educational-extension classes were able to modify the path coefficient 

of the effect of intention on farmers' behavior regarding the cultivation of healthy 

products in Kermanshah province. The gender variable had a significant effect on the 

path between intention and behavior, so that according to the path coefficient between 

two groups (male and female), it was found that the effect of intention to cultivate a 

healthy product to behavior of healthy crops in female Beneficiary was greater than that 

of man (Table 22). The educational variable has a significant statistical effect on the 

path between intention and behavior. So, based on the path coefficient between the two 

basic and high levels education, it was shown that the effect on the healthy farming 

behavior of the beneficiary with higher education is higher than those with basic 

education (Table 23). The variable of participation in extension-education had a 

significant effect on the path between intention and the farming behavior of healthy 

crops. So, based on the path coefficient between the two groups of participants and non-

participants, it was determined that the effect of healthy farming intention on healthy 

cropping behavior in the beneficiary who participated in the classes is more than the 

other beneficiary. In other words, participation in education - extension classes has led 

those who have the intention to cultivate healthy crops to be more productive for 

healthy crop cultivation (Table 24). 

 
Table 22. Effect of intention on farmers' behavior with gender moderating. *Significantly 

at a level of five percent error 

path 
Group path coefficient Difference of path 

coefficients 
t 

P-

Value female male 

Intention        behavior 0.80 0.69 0.11* 1.99* 0.048 

 

 

Table 23. Effect of intention on farmers' behavior with a moderating level of education. 

*Significantly at a level of one percent error 

path 
Group path coefficient Difference of path 

coefficients 
t 

P-

Value basic higher 

Intention        behavior 0.66 0.81 0.15* 2.50* 0.004 

 

 

Table 24. Effect of intention on the behavior of farmers with the moderation of 

participation in the educational-extension class. *Significantly at a level of five percent 

error 

path 
Group path coefficient Difference of path 

coefficients 
t 

P-

Value Yes No 

Intention        behavior 0.84 0.71 0.13* 2.14* 0.032 
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Discussion and conclusion  

The objective of this research was to design a model for promoting healthy crop 

farming in Kermanshah province in Iran. For this purpose, we thoroughly reviewed the 

literature on the healthy and organic crop farming and the models of behavior 

promotion, and barriers and problems in healthy and organic crop farming. Finally, by 

analyzing the present models, the theory of extended planned behavior was selected as 

the base model. Based on the results of the research, the most important variables 

affecting the healthy crop farming behavior in Kermanshah province are contextual 

variables, attitude, perceived behavior control, moral norms, and intentions. Based on 

the results of the research and the effect size of the pls analysis, the intention had the 

most effect, the attitudes and perceived behavioral control variables, the moderate 

effect, and the contextual factors and moral norms had a weak effect on the healthy crop 

farming behavior. The results showed that the path coefficient of intention and farmers' 

behavior with regard to healthy farming was 0.76 and significant at 1% error level. 

Thus, with a probability of 99%, it can be stated that intention has a positive and 

significant effect on farmers' behavior with regard to healthy crop farming. The 

coefficient of determination of the latent variable of farmers' behavior with regard to 

healthy crop farming was obtained 0.57. Thus, it can be stated that 57% of variations in 

variance in farmers' behavior with regard to healthy crop farming is predicted by their 

intentions, which is significant and high percentage. This result is consistent with the 

results of the study conducted by Molaei et al. (2015), Menatizadeh et al. (2012). 

The model of the measurement of the effect of attitude on farmers' behavior with 

regard to healthy crop farming was confirmed by confirmatory factor analysis. The 

output of PLS showed that the direct effect of latent variable of attitude on farmers' 

behavior with regard to healthy crop farming was 0.14 which was significant at the 1% 

error level and indirect effect of latent variable of attitude on farmers' behavior was 

0.38, which was significant at 1% error level. In addition, total effect of latent variable 

of attitude on behaviors' farmers was 0.52, which was significant at 1% error level. 

Thus, with a probability of 99%, it can be stated that the latent variable of attitude 

toward healthy crop farming has a positive and significant effect on farmers' behavior in 

Kermanshah Province with regard to healthy crop farming. It is consistent with the 

results of the studies conducted by Sandughi and Raheli (2016), Rahimi Feiz Abad et al 

(2015), Yanakittkul and Aungvaravong (2017), Issa and Hamm (2017), But with the 

result of Abedi Sarvestani's research (2011), is inconsistent. 

After confirming the model of measurement of the effect of perceived behavior 

control on farmers' behavior with regard to healthy crop farming using confirmatory 

factor analysis, the results of path analysis showed that direct effect of the perceived 

behavior control on farmers' behavior with regard to healthy crop farming was 0.21, 

which was significant at 1% error level and indirect effect of latent variable of perceived 

behavior control on farmers' behavior was 0.32, which was significant at 1% error level 

and total effect of perceived behavior control on farmers' behavior was 0.53, which was 

significant at 1% error level. Thus, with a 99% probability, it can be stated that the 

latent variable of perceived behavior control has a positive and significant effect on the 

farmers' behavior in Kermanshah province with regard to healthy crop farming, which is 

consistent with the results of the research conducted by Yadavar et al. (2018), Issa and 

Hamm (2017), Van-Hulst and Posthumus (2016), Taqipour et al. (2015), but these 

results are not in line with those of Sandughi and Raheli (2016) on lack of effect of the 

behavior control variable on behavior. 
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After confirming the model of measurement of the effect of moral norms on farmers' 

behavior with regard to healthy crop farming using confirmatory factor analysis, the 

results of path analysis showed that the direct effect of latent variable of moral norms on 

farmers' behavior with regard to healthy crop farming was 0.07, which was significant 

at the error level of 5% and in indirect effect of the latent variable of moral norms on 

farmers' behavior was 30%, which was significant at 1% error. In addition, total effect 

of latent variable of moral norms on farmers' behavior was 0.36, which was significant 

at the error level of 1%. Thus, with a probability of 99%, it can be stated that the latent 

variable of moral norms has a positive and significant effect on the behavior of farmers 

in Kermanshah province with regard to healthy crop farming. This result is in line with 

results of research conducted by Menatizadeh and Zamani (2012), Rahimi Feiz Abad et 

al (2015), Sandughi and Raheli (2016), Onwezen et al. (2013), Bissonnette and 

Contento (2001), Armitag and Conner (2001). 

After confirming the model of measurement of the effect of the contextual factors on 

farmers' behavior with regard to healthy crop farming using confirmatory factor 

analysis, the results of their path analysis showed that the direct effect of latent variable 

of contextual factors on farmers' behavior h was significant at 1% error level and the the 

indirect effect of the latent variable of contextual factors on farmers' behavior was 0.19, 

which was significant at 1% error level. In addition, total effect of latent variable of the 

contextual factors on farmers' behavior was 0.36 which was significant at 1% error 

level. Thus, with a probability of 99%, it can be stated that the latent variable of the 

contextual factors has a positive and significant effect on the behavior of farmers in 

Kermanshah province with regard to healthy crop farming. It is in line with the results 

of the research conducted by Razavi et al. (2017), Okoedo-Okojie and Aphunu (2011), 

Karunamoorthi, et al., 2011, Sharifi et al (2010). Based on the results obtained, all 

research hypotheses are confirmed . The result of multigroup analysis show that: 

Women, exploiters who have participated in extension classes, and those with higher 

education ,more than others, convert  healthy crops cultivation  intentions into healthy 

crop cultivations behavior. In Iran, there has been no research on the moderator of 

demographic factors in the path between intent and behavior in healthy crop cultivation, 

which could be one of the research achievements. 

 

Recommendations 

Due to the destructive effects of farmers' behavior, examining the bio-friendly 

behaviors seems to be an essential. Healthy crop farming was considered as a protective 

behavior in this research. In this regard, the theory of planned behavior was used. 

Farmer's attitude is an important factor, which should be considered. The farmer's 

attitude is more affected by the environment and the community in which he lives. 

Thus, the farmers' communication with family members, friends and neighbors and 

experienced farmers can be useful in creating a positive attitude. Jihad agriculture 

facilitator can be effective in meeting this important need. Economic profitability also 

leads to creation of positive attitude toward healthy crop farming.  Using the results of 

the test method, farmer can realize that organic farming in the long run would lead to 

profit and it is fulfilled through support of other experienced farmers, friends, and Jihad 

agriculture promoters. 

The contextual factors are other variables affecting the intention and behavior of 

healthy crop farming including government support and Jihad agriculture support and 

promotion organization. With holding of more promotional classes and making farmers 
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aware of healthy crop practices, the promotion organization can take steps in achieving 

this goal. By designing appropriate strategies, such as subsidizing and insurance, 

government can encourage the farmers to farm healthy crops. In addition, by using mass 

media such as radio and television, and mental stimulation of the people and creating 

empathy with farmers, it can force the farmers to protect natural resources and less use 

of chemical inputs. 

The variable of moral norm is an important factor affecting the intentions of healthy 

crop farming. In Islam, the protection of human health is considered as moral norm. 

Thus, any non-protective behavior by a person who endangers the health of a person 

means resistance against the creator (Balali et al., 2009). In Islamic countries like Iran, 

moral commitments can be created among farmers and beneficiaries with regard to 

human health and the environment protection through religious beliefs. In this regard, 

religious leaders can develop positive moral feelings toward protecting the environment 

from religious aspects among people. 

The perceived behavior control variable has significant effect on the intention and 

behavior of healthy crop farming. One's perception of self affects the intentions and 

behavior of healthy crop farming, for example, if a person believes that he has 

intrinsically high power and ability in finding a suitable market for selling his crops and 

doing proper agricultural practices in land, his intention and behavior would affect his 

intention and behavior in adopting healthy crop farming. Increasing self-efficacy in a 

farmer depends on the type of training and messages provided by coworkers and 

agriculture promoters for farmer. 
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