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ABSTRACT   

Nowadays, entrepreneurship and knowledge-based companies are highly considered. 

This study aimed to investigate the factors affecting Psychological Capital (PsyCap) in 

two groups of agricultural and non-agricultural knowledge-based companies from 

Science and Technology Park (STP) of Fars Province, Iran. The population included the 

companies located in the STP incubators in Fars Province. The data were collected by a 

questionnaire from 238 participants (100 from agricultural companies and 138 from other 

companies). The difference between agricultural and non-agricultural companies was 

remarkable in the effect of services provided by the incubators on the other variables. For 

the agricultural companies, the services provided by the park had no significant effect on 

entrepreneurial orientation, social capital, and product development process, indicating a 

direct significant effect on PsyCap. Regarding the non-agricultural companies, the 

services provided by the park had a significant effect on entrepreneurial orientation, 

social capital, and product development process, but had no direct effect on PsyCap. Due 

to the objectives of incubators` establishment as well as the cost and investment in this 

regard, the lack of appropriate efficiency was completely obvious in these centers, 

especially about agricultural companies that could be effective in providing food security 

using new technologies. Regarding the effect of services and facilities provided by STPs on 

the performance of companies at incubators, it is suggested that such services and 

facilities become more specialized and reinforced. In addition, it is emphasized to consider 

the necessity of educational and operational strategies in order to strengthen the 

entrepreneurial orientation, social capital, and PsyCap among the members. 

Keywords: Entrepreneurial orientation, Fars Province, Product development process, 

Resilience. 

INTRODUCTION 

In recent years, governments are trying to 

resolve economic issues such as job 

development, reducing unemployment, 

economic growth, increasing competition 

and improvement of the country's income by 

supporting Small and Medium-sized 

Enterprises (SMEs). Incubators can be a 

facilitator and sponsor as a government 

support tool for these SMEs, especially in 

the start-up of these businesses. Actually, 

small companies play an essential role in 

employment as well as the economy 

improvement. However, their survival as 

new-born companies is often difficult and 

full of challenges, thus, many new 

companies are unfortunately unable to 

survive in their first years, which can be 

referred to as critical years, for various 

reasons. One can mention not having enough 

capital and experience and not being able to 

compete with other newly established or old 

companies. What should be done for these 
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companies? An obvious solution is to create 

a supportive environment for young 

enterprises (Bollingtoft, 2012). Creating and 

development of incubators would be 

considered as one of these supportive 

programs.  

Today, entrepreneurial ecosystems are 

highly regarded and numerous studies are 

available on this subject (Torun et al., 2018; 

Covin et al., 2020). Governments are 

invested for the growth and development of 

the STPs and incubators (Rezaei-

Moghaddam et al., 2023). The National 

Business Incubator Association (NBIA) 

defines business incubators as "nurtures the 

start-up companies and helps them survive 

during the start-up period when they are 

vulnerable." Such centers provide 

appropriate business support services and 

resources for new companies. The most 

significant objectives of incubators are 

creating jobs, strengthening the 

entrepreneurial atmosphere, maintaining 

jobs in society, creating growth in local 

industry, and diversifying local economies" 

(Kemp, 2013). Incubators are considered as 

a part of entrepreneurial ecosystems. The 

activity of incubators has different 

generations. Accordingly, the services and 

facilities provided to companies are 

different. The first generation is related to 

the years before 1980 and focused mainly on 

providing an administrative atmosphere and 

some common facilities. The second 

generation is related to 1980-1990 which 

expanded into consulting services, network 

access, and sometimes investment. The main 

focus is on start-ups in the information 

technology sector and advanced 

technologies with the onset of the third 

generation in the late 1990s and mostly after 

2000 (Torun et al., 2018). Therefore, the 

main purpose of the current research was to 

study the effects of different services and 

facilitates of science parks through 

incubators creation for innovative young 

SMEs in their first years of establishment. 

The other research questions were to 

understand that placing SMEs at incubators 

could be helpful for improving the 

individual characteristics of company 

members such as entrepreneurial orientation 

(creativity, innovation, risk-taking and 

competition spirits) as well as other 

sociological factors like social capital (better 

networking and team working) and 

psychological capital (optimistic and 

hopeful entrepreneurs with resilient 

businesses) or not? 

The services and facilities provided by 

STPs would be effective on the 

psychological capital of companies` 

members. Therefore, it would be important 

to study the effects of these services on 

entrepreneurs` PsyCap working in the 

knowledge-based companies settled at the 

park`s incubators. PsyCap is highly critical 

for the success of entrepreneurs since 

entrepreneurs always encounter a lack of 

financial, human, and social capital. As a 

result, entrepreneurs should trust themselves 

in this regard (Elsafty et al., 2020). The 

services provided to companies in incubators 

potentially increase the synergy of 

psychological factors and PsyCap of 

companies, affecting the performance of 

entrepreneurs in business incubators, which 

can increase the PsyCap of innovators and 

entrepreneurs and enhance the self-

confidence and optimism of innovators. The 

individuals working in incubators continue 

entrepreneurship by improving self-efficacy, 

which has a positive effect on the innovation 

performance of the technology start-up 

companies (Wang et al., 2020).  

Entrepreneurial Orientation (EO) is 

considered as another psychological factor 

that was affected by the services and 

facilities of parks. In other words, providing 

and facilitating various services with higher 

quality for start-up companies at park`s 

incubators would be effective on the 

entrepreneurs` incentives and improve their 

personal characteristics as well. 

Entrepreneurial orientation is regarded to 

cope with environmental challenges 

stimulating entrepreneurial behavior and 

creating flexibility and adaptability for 

businesses. The significance of EO is hidden 

in its potential to help the senior 
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management in the company to define the 

organizational goal, maintain the company 

vision, and develop a strategy to achieve a 

competitive advantage over competitors 

(Covin et al., 2020). It is considered as the 

orientation of senior managers or company 

owners to entrepreneurial efforts. Some 

studies indicated a positive relationship 

between EO and overall company 

performance (Rezaei and Ortt, 2018). 

Working at incubators can promote 

innovation, risk-taking, and entrepreneurial 

spirit. 

Social Capital (SC) can be significant in 

the entrepreneurship of companies located in 

incubators. It considers the consequences of 

human socialization and their relationships 

with individual and social structures as well 

as the resources that are available to 

individuals and groups through membership 

in social networks (Carrillo Álvarez and 

Riera Romaní, 2017). SC refers to the 

characteristics of social organizations such 

as networks, norms, and trust, which 

facilitate action and cooperation for mutual 

benefit and improves, creates significant 

value, and increases performance when the 

companies in the incubator create strong 

network interactions (Hughes et al., 2007). 

In a trustworthy environment, the companies 

located in the incubator tend to help each 

other because of the low risk of 

opportunistic behavior. Establishing a 

relationship with customers and friends 

enables the entrepreneur to have access to 

key strategic business information. Thus, 

facilitating the profitability of businesses 

and supporting networks result in improving 

growth and survival for new companies 

(Elsafty et al., 2020).  

 Product Development Process (PDP) is 

one of the essential processes for the 

success, survival, and renewal of 

organizations, particularly for the companies 

in fast or competitive markets. Product 

development is considered as a set of 

activities that starts by identifying and 

understanding the opportunities on the 

market and ends by producing, selling, and 

delivering a product (Theodorakopoulos et 

al., 2014). The PD process is critical for 

producing the products that satisfy customer 

needs and differentiate the company from 

competitors. An incubator facilitates the 

development and commercialization of new 

products and new business models by 

improving some opportunities to access 

resources. 

The early models and theories of behavior 

analysis emphasized on the important 

variables of attitude, intention and subjective 

and social norms as explanations of behavior 

(Ajzen, 1991). The evolution trend of these 

models in Theory of Planned Behavior 

(TPB) model showed that other important 

elements, especially the perceived control of 

behavior, also play an undeniable role in the 

occurrence of the considered behavior. 

Inspired by these models, the conceptual 

framework was designed for the analysis of 

PsyCap of knowledge-based companies 

(Figure 1), so that SFSTP represents the 

perceived control of behavior and EO 

expresses the tendency and intention for 

 
Figure 1. Theoretical framework of study. 

 



  _____________________________________________________________________ Zandazar et al. 

4 

entrepreneurial activities in the companies’ 

members. Considering that entrepreneurs in 

companies are engaged in PDP, both 

individually or in the form of collective 

activities of the company, the social capital 

variable was clearly included in the model as 

an explanation of reference groups’ 

viewpoints (subjective and social norms) 

affecting entrepreneurs. Therefore, all these 

variables were analyzed on the dependent 

variable of PsyCap in theoretical model. On 

the other hand, Entrepreneurial Event Model 

(EEM) (Shapero and Sokol, 1982), similar 

to TPB, offers three affecting factors to 

predict entrepreneurial behavior that consists 

of perceived desirability, perceived 

feasibility and propensity to act that refers to 

Services and Facilities of STPs (SFSTP). 

Based on these two models, TPB and EEM, 

it can be seen that the influencing factors of 

entrepreneurial behavior comprise three 

components of attitude, social, and 

psychological dimensions that are equivalent 

to entrepreneurial orientation, social capital, 

and psychological capital, respectively. 

Previous studies highlighted the role of these 

three factors (EO, SC and PsyCap) as strong 

predictor of successful entrepreneurship 

(Linan and Santos, 2007; Do and Dadvari, 

2017; Jin, 2017). These indicate, 

theoretically and empirically, that PsyCap is 

positively associated with increased 

performance (SFSTP) and positive attitudes 

(EO). PsyCap is also part of the study of 

motivation theory, which assess optimistic 

variables, hope, self-efficacy and resilience. 

Referring to the two theories of TPB and 

EEM, it appears that attitude (EO) and 

Social and Psychological dimensions (SC 

and PsyCap) are vital in order to improve 

entrepreneurship behavior. Therefore, it 

makes sense that EO and social capital are 

considered to be the mediate effect SFSTP 

to PsyCap and entrepreneurial behavior 

(Esfandabadi et al., 2018; Mahfud et al., 

2020). This study evaluates the effect of 

each service variable provided in the park, 

social capital, EO, and PDP on the PsyCap 

of companies located in STP Incubators in 

two areas of agricultural and non-

agricultural knowledge-based companies 

(Figure 1). 

MATERIALS AND METHODS 

This study was conducted using survey. 

The study population included the members 

of knowledge-based companies located in 

STP Incubators in Fars Province, Iran. 

According to the statistics of the STP 

Deputy Office, there were 2,502 members 

from 331 companies. The sample was 

selected through multi-stage stratified 

random sampling method based on the 

sampling formula (Fowler, 2009). First, 79 

companies (Equation 1) were randomly 

selected, then, 238 members (Equation 2) of 

the managers and members of the companies 

were estimated as the samples. Third, these 

238 members were selected from both types 

of companies active in agricultural field 

(100 members) and companies active in 

non-agricultural fields (138 members). They 

were randomly selected and studied 

according to the size of each class.  

𝑛 =
𝑁𝛿2

(𝑁 − 1)𝐷 + 𝛿2 
 

  

𝑛 =
(331)(25.6)

(330) + (25.6)
= 79 

𝐷 =
𝐵2

4
= 0.25 

N= Total companies of Fars STP 

n= Sample size 

δ2= Sample variance (Based on pilot 

study)  

B= Probable error (Assumed 1 in this 

study) 

𝑛 =
𝑁𝛿2

(𝑁 − 1)𝐷 + 𝛿2 
 

  

𝑛 =
(2502)(65.9)

(2501) + (65.9)
= 238 

N= Total employees of the companies of 

Fars STP 

Data collection was conducted through a 

questionnaire from the members of the 

companies located in STP incubators in 
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2022. The face validity was confirmed by a 

group of professors at the School of 

Agriculture in Shiraz University, Iran. For 

testing the reliability of the questionnaire, 

the pilot study was carried out by collecting 

30 questionnaires out of the main sample 

(companies located in the STP in Kerman 

Province). Cronbach's Alpha for all 

variables was higher than 0.9 and the 

measurement tool had high reliability. After 

confirming the questionnaire, the data were 

collected and analysed by SPSS16 and 

SmartPLS2. Descriptive statistics and 

Structural Equation Model (SEM) were used 

for data analysis. Here are the conceptual 

and operational definitions of the variables 

as well as the research hypotheses: 

Psychological Capital 

PsyCap is defined as a multi-dimensional 

factor that refers to the positive 

psychological state of a person's growth and 

is known for optimism, resilience, self-

efficacy and hope (Nkeshimana, 2018). In 

other words, PsyCap is characterized by the 

followings: 

Self-confidence (self-efficacy) to conduct 

the required activities to succeed in 

challenging tasks, 

 Positive reference (optimism) about 

success in the present and future, 

 Perseverance in reaching goals and 

changes in paths towards goals (hope) for 

success, 

 Sustainability when the company faces 

problems and adversities,  

Backwardness and even beyond that 

(resilience) to achieve success (Ramsden, 

2019).  

This variable was measured as a set of the 

following 18 questions: 

(a) Self-efficacy with Four Items of 

"(1) Carrying out duties in collective 

activities, 

 (2) Participating and commenting in 

critical debates, 

 (3) Determining life goals,  

(4) Facing people to discuss around issues 

and problems"; 

 (b) Optimism with Four Questions 

about  

(1) Try to show better performance in 

difficulties, 

(2) Look at positive aspects,  

(3) Optimistic to the future work, 

(4) Achieving what is expected and 

desirable. 

 (c) Hope through Five Items of  

 (1) Pursuing the business goals, 

 (2) Several ways for every problem, 

 (3) Be the most successful person at work,  

 (4) Finding many ways to achieve work 

goals, 

 (5) Coping with the work goals.  

(d) Resilience with Five Questions 

Including 

(1) Having the ability to solve the work`s 

problems and obstacles and continue, 

 (2) Managing various problems, 

 (3) Having the ability to do all activities 

alone at special circumstances,  

(4) Overcoming work`s problems due to 

previous experiences, 

 (5) Reduce the vulnerability by 

diversifying duties and responsibilities 

(Baluku et al., 2016; Luthans and Youssef-

Morgan, 2017). 

 The questions were designed with a Likert 

scale including never (0), rarely (1), 

relatively (2), somewhat (3), and completely 

(4).  
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Hypotheses 

Hypothesis 1 (H1)  

The members of agricultural and non-

agricultural knowledge-based companies are 

different in terms of the total amount of 

PsyCap and its four dimensions.  

(a) Social Capital 

 It refers to the characteristics of collective 

action enabling people to cooperate and act 

more effectively with each other to achieve 

common goals. Various aspects of social 

capital with an organizational approach are 

considered in three dimensions.  

(b) Structural 

 The general pattern of contacts between 

individuals, including network relationships 

between individuals, network configuration, 

and appropriate organization;  

(c) Communication 

 The type of personal relationships that 

individuals have with each other based on 

their interactions, the most significant 

aspects of which are trust, commitment and 

mutual understanding; 

 (d) Cognitive  

The sources which provide interpretations 

and common meaning systems among 

groups. Cooperation and common values are 

the most critical aspects of the cognitive 

dimension (Hughes et al., 2007; Fandiño et 

al., 2015). Social capital was measured with 

27 questions ranged from completely 

disagree (1), disagree (2), not agree nor 

disagree (3), agree (4), and completely agree 

(5). 

Hypothesis 2 (H2) 

 The members of agricultural and non-

agricultural knowledge-based companies are 

different due to the social capital. 

Hypothesis 3 (H3) 

 Social capital has a positive and direct 

effect on PsyCap of agricultural and non-

agricultural knowledge-based companies. 

Entrepreneurial Orientation 

 This variable is defined by five 

dimensions of: 

 (a) Innovation: The desire to introduce 

new and emerging things through 

experimentation and creative processes for 

developing new products, services, and new 

processes. 

 (b) Pioneering:  As one of the 

characteristics of a market leader who has 

the foresight ability for using opportunities 

in predicting future market demands. 

 (c) Aggressive Competition:  Means 

numerous efforts to surpass industrial 

competitors, which is characterized by an 

aggressive situation or reaction to improve a 

position or overcome a threat in a 

competitive market. 

 (d) Risk-Taking:  Means making 

decisions and taking action without 

awareness on the possible results. 

 (e) Independence: Independent action by 

an individual or team to present a business 

concept or vision until the work is 

completed (Satar and Natasha, 2019; Covin 

et al., 2020). This variable was measured 

with a set of 33 questions (nine items for 

innovation, five questions for pioneering, 

seven items for aggressive competition, 

eight ones for risk-taking, and four items for 

independence) ranged from completely 

disagree (1), disagree (2), not agree neither 

disagree (3), agree (4), and completely agree 

(5). 
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Hypothesis 4 (H4) 

 The members of agricultural and non-

agricultural knowledge-based companies are 

different due to their entrepreneurial 

orientation. 

Hypothesis 5 (H5) 

 Entrepreneurial orientation has a positive 

and direct effect on PsyCap of agricultural 

and non-agricultural knowledge-based 

companies. 

Services and Facilities of STP 

 All of the services and facilities provided 

by STP to the companies located in the park 

incubators. Such services include physical 

services (office and laboratory spaces, etc.), 

financial facilities (loan payment, assistance 

in access to loan from banks, investors, etc.), 

communication (relationship with internal 

and external customer networks, relationship 

with academic centres, creating network 

activities between companies inside and 

outside the incubator), information (training 

programs such as business training, 

insurance, tax, trade and marketing), human 

(introducing the workforce, identifying the 

management team and advisory boards and 

trainers), legal (familiarity with laws and 

regulations, consulting legal issues and 

intellectual property), and organizational 

(helping international trade, technology 

commercialization, etc.) (Pauwels et al., 

2016). This variable was measured with 36 

questions in the form of a Likert scale as 

follows: Never (0), rarely (1), sometimes 

(2), often (3), and always (4). 

Hypothesis 6 (H6) 

 The members of agricultural and non-

agricultural knowledge-based companies are 

different in terms of the services and 

facilities that have been benefitted from 

STP. 

Hypothesis 7 (H7) 

 Services and facilities provided by STP 

has a positive and direct effect on PsyCap of 

agricultural and non-agricultural knowledge-

based companies. 

Product Development Process 

 It normally follows a process in which a 

company pictures a new product idea and 

then studies, plans, designs, prototypes, and 

tests it before introducing to the market. The 

PD process is required for creating the 

products, which meet customer needs and 

differentiate the company from competitors 

(Kazimierska and Grębosz-Krawczyk, 2017; 

Sharma, 2019). This variable was measured 

with 12 questions ranged from never (0), 

rarely (1), sometimes (2), often (3), and 

always (4). 

Hypothesis 8 (H8) 

 The members of agricultural and non-

agricultural knowledge-based companies are 

different due to the process of product 

development. 

Hypothesis 9 (H9) 

 Product development process has a 

positive and direct effect on PsyCap of 

agricultural and non-agricultural knowledge-

based companies. 

RESULTS AND DISCUSSION 

Agricultural and non-agricultural 

companies had no significant differences in 

terms of STPs, EO, social capital and PD 

process (Table 1). Thus, due to the t-tests 
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results, H2, H4, H6 and H8 of study were 

rejected.  

Although no significant difference was 

found between agricultural and non-

agricultural companies in overall PsyCap 

(Table 1), two sub-components—optimism 

(Sig. = 0.022) and self-efficacy (Sig. = 

0.041)—did show significant differences 

between the two types of companies.Since 

the mean of agricultural companies in both 

dimensions was more than non-agricultural 

companies, agricultural companies located 

in STPs had more self-confidence in making 

efforts to succeed in challenging activities 

(self-efficacy). In addition, these companies 

had a more positive attitude towards success 

in the present and future (optimism). Thus, 

H1 of study was rejected, which means the 

agricultural and non-agricultural companies 

were not different in term of total PsyCap, 

but these companies showed differences due 

to the self-efficacy and optimism dimensions 

(Table 1).  

First Group: Agricultural Knowledge-

Based Companies 

In this group, 100 individuals were 

interviewed from the managers and 

personnel of agricultural knowledge-based 

companies, of which 61% were men and 

39% were women. The mean of 

respondents` age of agriculture group were 

35 years and their educational level`s mean 

were 18.66 years. Their mean of working 

background was 84.14 months (around 7 

years) and the mean of their settling in the 

incubators of STP was 35.42 months (about 

3 years). First, the conceptual model was 

examined for agricultural companies (Figure 

2).  

Factor Loadings 

To evaluate the model reliability, the 

factor loadings of the items related to each 

variable were studied. If the value was equal 

to or more than 0.4, the reliability was 

acceptable. As shown in Figure 2, the factor 

loadings of all the items were higher than 

0.4 (Davari and Rezazadeh, 2017), 

indicating one of the reasons for the 

reliability of the measurement model. The 

range of factor loadings of the variables 

were computed as below:  

SFSTP: 0.44 to 0.89 

PDP: 0.66 to 0.85 

EO: 0.53 to 0.86 

PsyCap: 0.64 to 0.82 

SC: 0.56 to 0.88 

 

Cronbach's Alpha and Composite 

Reliability 

 All Cronbach's Alphas were higher than 

0.7, which was a good value, indicating the 

item reliability of the measurement model. 

Table 1. T-test results of variables among agricultural and non-agricultural companies.a 

 

Sig. 

 

T value 

Non-agricultural companies Agricultural companies  

Variable SD Mean SD Mean 

0.238 1.18 28.45 62.35 28.56 66.78 SFSTP 

0.805 0.247 1.14 127.36 18.55 127.94 EO 

0.543 -0.61 15.34 110.17 16.88 108.89 SC 

0.439 0.776 7.08 31.22 6.54 31.99 PDP 

0.143 1.47 9.02 53.84 9.45 55.62 PsyCap 

0.041 2.055 2.58 12.62 2.18 13.27      Self-efficacy 

0.457 0.744 3.08 14.8 3.36 15.12      Hope 

0.896 0.131 2.98 14.74 3.09 14.79      Resilience 

0.022 2.302 2.49 11.67 2.52 12.43      Optimism 

a Scale: (SFSTP: 0-144); (EO: 1-165); (SC: 1-135); (PDP: 0-48); (PsyCap: 0-72); (Self-efficacy: 0-16); 

(Hope: 0-20); (Resilience: 0-20); (Optimism: 0-16). 
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The value of the composite reliability 

coefficients was more than 0.7, showing 

good composite reliability (Table 2). 

Convergent Validity 

 According to Table 2, the Average 

Variance Extracted (AVE) value for all 

variables is more than or equal to 0.5, 

indicating the convergent validity of the 

model and the fit of the measurement model. 

Divergent Validity 

Fornell and Larcker matrix method is used 

to evaluate the divergent validity (Rönkkö 

and Cho, 2022). In this method, the 

correlation of a factor with its indicators is 

compared with the correlation of that factor 

with other variables. Table 3 shows that the 

AVE root value of all the first-order 

variables is more than the correlation value 

between them, indicating the appropriate 

divergent validity and the optimal fit of the 

measurement model.  

Structural Equation Model 

To fit the structural model, the 

significance coefficients, R2, and Q2 were 

used. The second criterion for evaluating the 

fit of the structural model is the R2 

coefficients related to the latent endogenous 

variables of the model, showing the effect of 

an exogenous variable on an endogenous 

variable. Values of 0.19, 0.33 and 0.67 have 

been assumed for R2 as weak, moderate and 

strong, respectively (Davari and Rezazadeh, 

2017). Table 2 presents the R2 value of all 

endogenous variables from the first order to 

the second order. Furthermore, Q2 shows the 

predictability of the model regarding 

endogenous factors. Q2 should be higher 

than zero. As for the intensity of the 

predictive power of the model regarding the 

endogenous variables, three values were 

determined i.e. 0.02, 0.15, and 0.35 (Davari 

and Rezazadeh, 2017).  

Significant coefficients are among the 

items that are studied for fitting the 

structural model (Table 3). If “t” is more 

than 1.96, it is significant at the 5% level, 

but if t is more than 2.58, it is significant at 

the 1% level. Table 4 shows the t value, the 

effects of park services on entrepreneurial 

orientation (0.95), social capital (1.42) and 

product development process (1) are less 

than 1.96 and are not significant. In other 

words, the services provided by the 

incubators and STP have no direct effect on 

EO, social capital, and PDP. Further, the 

effect of social capital on PsyCap (1.66) is 

 

Figure 2. Agricultural knowledge-based companies’ model. 
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lower than 1.96 and insignificant. Thus, the 

social capital of companies have no direct 

effect on the PsyCap of agricultural 

companies. 

  

  

Table 2. Results of some indices of agricultural companies. 

Variable Cronbach`s 

Alpha 

Composite 

reliability 

AVE R2 Q2 Communality 

PsyCap 0.91 0.91 0.57 0.32 0.12 0.41 

    Self-efficacy 0.69 0.81 0.52 0.59 0.25 0.52 

    Hope 0.82 0.87 0.58 0.78 0.45 0.58 

    Resilience 0.79 0.86 0.55 0.80 0.37 0.56 

    Optimism 0.74 0.84 0.57 0.71 0.40 0.57 

EO 0.94 0.87 0.52 0.01 0.003 0.34 

    Independence 0.74 0.84 0.56 0.33 0.18 0.56 

    Innovation 0.87 0.90 0.50 0.75 0.37 0.50 

    Risk-taking 0.89 0.92 0.58 0.69 0.40 0.58 

    Aggressive Competition 0.91 0.93 0.66 0.46 0.30 0.66 

    Pioneering 0.79 0.86 0.54 0.59 0.32 0.55 

SC 0.97 0.97 0.58 0.017 0.008 0.57 

SFSTP 0.97 0.97 0.53 - - 0.53 

PDP 0.92 0.93 0.52 0.25 0.12 0.52 

Table 3. Divergent validity matrix of the variables for agricultural companies. 
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Independence 0.75            

PDP 0.32 0.72           

SFSTP 0.19 0.15 0.73          

Self-efficacy 0.25 0.29 0.15 0.72         

Optimism 0.27 0.39 0.21 0.53 0.75        

Innovation 0.35 0.30 -0.01 0.23 0.32 0.71       

Hope 0.30 0.40 0.21 0.58 0.67 0.35 0.76      

Pioneering 0.40 0.24 0.30 0.17 0.27 0.69 0.28 0.73     

Aggressive 

Competition 

0.40 0.20 0.21 0.05 0.19 0.37 0.25 0.43 0.81    

Risk-taking 0.40 0.31 0.03 0.16 0.34 0.69 0.25 0.48 0.41 0.76   

SC 0.04 0.44 0.13 0.36 0.38 0.26 0.27 0.16 0.26 0.35 0.76  

Resilience 0.41 0.40 0.23 0.63 0.68 0.32 0.69 0.27 0.29 0.27 0.31 0.74 
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Table 5 and Figure 3 show the direct and 

indirect effects of independent and 

mediating variables on PsyCap in 

agricultural companies. The services 

provided by the park have a direct and 

significant effect (0.154) on PsyCap. (H7 

was approved). The more the number of 

services and facilities of the STP, the more 

improved are the four dimensions of PsyCap 

of the active members in the companies such 

as optimism, self-efficacy, hope and 

resilience. Providing facilities to companies 

Table 4. Internal relationship in causal model of agricultural companies. 

Internal relationship Standard Error T-Value P-Value 

PsyCap  Resilience 0.018 48.05 0.0001 

PsyCap Hope 0.028 32.98 0.0001 

EO  Innovation 0.024 35.28 0.0001 

PsyCap Optimism 0.037 22.75 0.0001 

EO  Risk-taking 0.029 28.6 0.0001 

PsyCap Self-efficacy 0.04 17.58 0.0001 

EO Pioneering 0.047 16.35 0.0001 

EO Aggressive competition 0.064 10.65 0.0001 

EO Independence 0.086 6.66 0.0001 

SC PDP 0.08 4.08 0.0001 

PDP PsyCap 0.108 2.34 0.021 

EO PsyCap 0.081 3.08 0.003 

EO PDP                0.086 2.79 0.006 

SC PsyCap 0.102 1.66 0.132 

SFSTP PsyCap 0.07 2.06 0.030 

SFSTP PDP                0.078 1.00 0.505 

SFSTP EO 0.103 0.95 0.547 

SFSTP SC 0.092 1.42 0.293 

 

Table 5. The effects of variables on PsyCap of agricultural companies. 

Variable Direct effect Indirect effect Total effect Sig. 

SFSTP 0.154 0.050 0.204 0.030 

SC 0.171 0.092 0.263 0.132 

EO 0.250 0.06 0.310 0.003 

PDP 0.255 - 0.255 0.021 

 

 
 

Figure 3. Causal model of factors affecting PsyCap of agricultural companies. 
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strengthens their spirit and hope for the 

continuity of their business activities. 

Moreover, the support from the park is 

considered as confidence for the 

entrepreneurs of the incubator to be resilient 

in crises. EO had a direct and significant 

effect (0.25) on PsyCap. (H5 was approved). 

In other words, the more the EO of company 

members, the stronger their PsyCap. The EO 

had a significant indirect effect on PsyCap 

through affecting the PDP. When the 

entrepreneurs active in incubators have 

higher dimensions of EO such as the 

innovativeness, pioneering, independence, 

and competitiveness, they can produce better 

products and technologies, leading to the 

improvement of the PsyCap dimensions 

such as hope, optimism, and resilience of the 

members towards the continuity of their 

business activities in the future. The 

effective role of EO dimensions in 

entrepreneurial activities was emphasized by 

Kashef Ganjdaredar et al. (2022). 

SC had a significant indirect effect on 

PsyCap by affecting the PDP. Therefore, H3 

was rejected, because SC did not have direct 

effect on PsyCap, but had some effects 

indirectly through PDP. Enhancing 

entrepreneurs’ interactions and team 

contributions leads to improvements in the 

quality of product development processes, 

the services provided by companies, and the 

psychological capital (PsyCap) of team 

members. The PDP has a direct and 

significant effect (0.255) on PsyCap. (H8 

was approved). In other words, the four 

dimensions of PsyCap for the members will 

be increased when the companies become 

more successful in presenting their products.  

According to the model fit of causal model 

of agricultural companies, the fit measures 

were computed as SRMR= 0.80, D-G= 

0.487, NFI= 0.94, All the measures met the 

recommended thresholds, indicating that 

they are within acceptable ranges and 

suitable for analysis. The GoF criterion is 

used for fitting the overall model. The fitting 

of the overall model can be controlled using 

this criterion after studying the fitting of the 

measurement and structural analysis of the 

model. This index is measured as the 

squared product of the mean coefficient of 

determination of the endogenous (latent) 

variables by the average shared values of the 

variables. Based on the values of 0.1, 0.25, 

and 0.36, which are considered weak, 

average, and strong values for GoF, the 

number 0.51 shows the overall strong fit of 

the model. 

SRMR stands for Standardized Root Mean 

Square Residual, which measures the 

difference between observed and predicted 

correlations in the model. 

D-G stands for Dillon–Goldstein’s rho, 

©  

Figure 4. Non-agricultural knowledge-based companies’ model. 
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also known as Composite Reliability (CR), 

which assesses the internal consistency of a 

construct. 

NFI stands for Normed Fit Index, which 

evaluates the goodness-of-fit of the model  

GoF= √communalities̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ × R2̅̅ ̅ = 0.51 

R2̅̅ ̅ = o. 48 

communalities̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 0.558 

Second Group: Non-Agricultural 

Knowledge-Based Companies 

As for the description of the second group, 

138 individuals were studied from the 

managers and other members of non-

agricultural knowledge-based companies, of 

whom 96 individuals (69.6%) were men and 

42 (30.4%) were women. The mean of their 

age was 33.12 years and their educational 

level`s mean were 17.28 years. The mean of 

non-agricultural group`s working 

background was 79.45 months (around 6.5 

years) and the mean of their settling in the 

incubators of STP was 36.87 months (about 

3 years).  

Factor Loadings 

 As shown in Figure 4, the factor loadings 

of all variables are higher than 0.4, which is 

considered as one of the reasons for 

reliability. The range of factor loadings of 

the variables were computed as below:  

SFSTP: 0.45 to 0.83 

PDP: 0.64 to 0.80 

EO: 0.62 to 0.88 

PsyCap: 0.54 to 0.81 

SC: 0.62 to 0.79 

Cronbach's Alpha and Composite 

Reliability 

All Cronbach's Alphas are more than 0.7, 

which is a good value and shows the 

appropriate fit of the measurement models. 

The value of the composite reliability 

coefficients is more than 0.7, showing the 

favourable composite reliability (Table 6). 

Fitting the Structural Equation Model 

 After evaluating the measurement models 

for fitting the structural model, R2 and Q2 

were studied, the values of which are 

presented in Table 8, indicates a good fit of 

the structural model. 

Divergent Validity 

 The AVE root value of all first-order 

variables is higher than the correlation value 

between them, indicating the appropriate 

divergent validity and the optimal fit of the 

measurement model (Table 7). Table 8 

indicates internal relationship in causal 

model of non-agricultural companies. 

Table 9 and Figure 5 present the path 

coefficients of the causal model variables 

related to the non-agricultural companies. 

The services provided by the park had no 

direct effect on PsyCap (H7 was rejected), 

but had an indirect effect on PsyCap through 

affecting the mediating variables of EO and 

PDP. In other words, a variety of facilities 

and services provided by the park has made 

the entrepreneurs of incubators to produce 

better technological products with their 

innovation, competitiveness and higher risk. 

Finally, such an effect leads to companies 

with better PsyCap such as self-efficacy, 

higher optimism and hope, and resilience in 

difficult situations. The members of non-

agricultural companies have succeeded in 

developing a higher quality product by 

having the facilities of the park and 

establishing stronger social networks with 

specialized consultants and other business 

owners in the market, leading to the 

strengthening of the four dimensions of 

PsyCap. EO has a direct and significant 

effect (0.290) on PsyCap. Thus, H5 was 

approved. In this regard, PsyCap improves 

when the dimensions of EO such as 

innovation, pioneering, independence and 

competition are strengthened more among 

the members. EO has an indirect effect on 

PsyCap through the PDP. Innovative 
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entrepreneurs with a higher spirit of 

competition, produce more technological 

and innovative products and the prosperity 

of their business result in the self-efficacy of 

members and improve their optimism, hope 

and resilience while facing challenges.  

As observed in Figure 5, SC has no 

significant effect on PsyCap directly (H3 

was rejected), but has an indirect effect on 

this variable through the moderating variable 

of the PDP. Improving the dimensions of SC 

such as social cohesion, social trust, and 

social participation of active entrepreneurs 

in incubators results in strengthening the 

development process for their products and 

improving their PsyCap level. Eventually, 

the PDP has a direct, significant and 

relatively strong effect (0.320) on PsyCap 

(H8 was approved). This result is also 

confirmed in the study of Kashef 

Ganjdaredar et al. (2022). Companies with a 

stronger R&D would have more purposeful 

and detailed plans for their product 

development. Thus, they will have members 

with high self-efficacy and are more 

optimistic about the continuity of their 

future business activities and have more 

resistance while facing professional ups and 

downs.  

Due to the model fit of causal model, the 

fit measures were computed as below: 

SRMR was 0.78, D-G was 0.567, NFI was 

0.97, and all of the measures were 

acceptable compared with the suggested 

amounts. Then, the GoF criterion was 

calculated to fit the general model in case of 

non-agricultural companies. The obtained 

number of 0.51 indicates the strong fit of the 

model.  

GoF = √communalities̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ × R2̅̅ ̅ = 0.51 

R2̅̅ ̅ = 0.489 

communalities̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅̅ ̅ = 0.54 

CONCLUSIONS  

Evaluating knowledge-based companies in 

agricultural and non-agricultural sectors in 

STP incubators revealed differences in how 

services impact entrepreneurial outcomes. 

For agricultural companies, services had no 

significant effect on entrepreneurial 

orientation, product development, or social 

capital, while only directly affecting 

PsyCap. In contrast, services for non-

agricultural companies positively influenced 

entrepreneurial orientation, product 

development, social capital, and indirectly 

enhanced PsyCap. These findings suggest 

that current incubator services are more 

aligned with non-agricultural activities and 

need to be tailored for agricultural 

Table 6. Results of some indices of non- agricultural companies. 

Variable Cronbach`s Alpha Composite 

reliability 

AVE R2 Q2 Communality 

PsyCap 0.89 0.89 0.81 0.44 0.15 0.35 

    Self-efficacy 0.74 0.84 0.51 0.65 0.30 0.57 

    Hope 0.76 0.84 0.51 0.73 0.37 0.51 

    Resilience 0.76 0.84 0.52 0.72 0.30 0.52 

    Optimism 0.72 0.83 0.54 0.55 0.31 0.54 

EO 0.93 0.85 0.54 0.08 0.02 0.30 

Independence 0.74 0.84 0.57 0.44 0.25 0.57 

    Innovation 0.88 0.90 0.52 0.73 0.37 0.52 

    Risk-Taking 0.86 0.89 0.51 0.59 0.30 0.51 

    Aggressive 

competition 

0.90 0.92 0.63 0.35 0.21 0.63 

    Pioneering 0.80 0.86 0.56 0.62 0.36 0.56 

SC 0.96 0.97 0.53 0.08 0.04 0.53 

SFSTP 0.97 0.97 0.51 - - 0.51 

PDP 0.91 0.92 0.51 0.38 0.18 0.51 
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companies, which require larger spaces, 

specific management support, and 

customized services to address sector-

specific challenges such as weather, pests, 

and resource management. Strengthening 

social capital, family and organizational 

support, and networking opportunities can 

enhance entrepreneurial orientation, product 

development, and PsyCap, fostering hope, 

resilience, self-efficacy, and optimism 

among entrepreneurs. Overall, targeted 

interventions, including appropriate 

infrastructure, skill development, and 

networking facilitation, are essential to 

promote the success and sustainability of 

rural knowledge-based companies, 

particularly in agriculture, with implications 

for economic development, food security, 

and stakeholder well-being. 

The main limitation of this study was that 

data collection coincided with the COVID-

19 pandemic, which restricted access to 

company personnel due to office closures 

and reduced full-time attendance. 

Additionally, visiting companies located in 

incubators across different counties of Fars 

Province was time-consuming and costly. 

Finally, measuring certain indices, such as 

PsyCap, social capital, and entrepreneurial 

orientation, was challenging due to the 

interdisciplinary nature of the research, 

requiring adaptation and localization of 

standard scales to fit the cultural context of 

the study. 
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مقایسه ای عوامل مؤثر بر سرمایه روانشناختی شرکت های -تحلیل علی

 دانش بنیان: نقش میانجی گرایش کارآفرینانه و سرمایه اجتماعی

 آذر، کوروش رضایی مقدم، و مهسا فاطمیسوزان زند

 چکیده 

شود. در این  بنیان می های دانشامروزه توجه ویژه ای به کارآفرینی و شرکت

روان سرمایه  بر  مؤثر  عوامل  شناسايي  به  گروه  پژوهش  دو  بین  در  شناختی 

بنیان کشاورزی و غیرکشاورزی از پارک علم و فناوری فارس در  های دانششرکت

های مستقر در مراکز رشد و مؤسسات ایران، پرداخته شد. جامعه آماری، شرکت

نفر   238ها از طریق پرسشنامه از  پارک علم و فناوری استان فارس بود که داده

شرکت  100) از  و  نفر  کشاورزی  شرکت  138های  از  به  نفر  غیرکشاورزی(  های 

یافته اخذ گردید. طبق  آماری  نمونه  اختلاف بین دو گروه شرکتعنوان  های  ها، 

ارائه تأثیری که خدمات  در  بر سایر  کشاورزی و غیرکشاورزی  شده توسط مراکز 

پژوهش می  ارائهمتغیرهای  بود. خدمات  تأثیر گذارند، محسوس  پارک،  در  شده 

داری بر گرایش کارآفرینانه، سرمایه اجتماعی و فرآیند توسعه محصول در معنی 

روانشرکت اما بر سرمایه  شناختی به صورت مستقیم،  هاي کشاورزي نداشت، 

های فعال در حوزه غیرکشاورزی،  داری را نشان داد. در مورد شرکتتأثیر معنی 

داری بر گرایش کارآفرینانه، سرمایه شده در پارک اثر مثبت و معنی خدمات ارائه

بر سرمایه  روان مستقیمی  تأثیر  اما  داشت،  توسعه محصول  فرآیند  و  شناختی 

شناختی نشان داده نشد. با توجه به اهداف تأسیس مراکز رشد و هزینه و روان

بهرهسرمایه این خصوص صورت گرفته است، عدم  در  از  گذاری که  وری کامل 

توانند با بکارگیری  های کشاورزی که می این مراکز، خصوصاً در رابطه با شرکت

محسوس فناوری واقع شوند، کاملاً  امنیت غذایی مثمثمر  تأمین  های نوین در 

های علم  شده از سوی پارکاست. با توجه به تأثیرگذاری خدمات و امکانات ارائه

این  های مستقر در مراکز رشد، پیشنهاد می و فناوری بر کارکرد شرکت شود تا 

تخصصی امکانات،  و  خدمات  لزوم  نوع  همچنین،  گردد.  تقویت  و  شده  تر 

اقدامات آموزشی و عملیاتی برای تقویت گرایش کارآفرینانه، سرمایه اجتماعی  

 شناختی اعضا نیز مورد تأکید است و سرمایه روان
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Designing a Model of Planned Management Behavior for 

Consequences of Climate Change in Iran's Agriculture 

Abdolwahed Kaabi1, Kourosh Rousta1*, Saeed Mohammadzadeh2, and Reza Baradaran3 

ABSTRACT 

The purpose of this research was to design a Model of Planned Management Behavior 

(MPMB) for consequences of climate change in Iran's agriculture. A mixed method was 

used in this research. The study sample of qualitative phase included 25 key experts and, 

in quantitative section, there were 100 experts. Based on the qualitative results, the 

consequences of climate change were identified. In the quantitative phase, it was 

determined that 69.3% of the attitude towards the consequences of climate changes were 

explained by the concerns about social, economic, and environmental consequences, 

feeling the need for risk management, and perceived value. Also, 71.2% of changes in 

planned management intention to control the consequences are affected by the attitude 

towards the consequences, tendency to control behavior, personal and mental norms. 

Finally, 69.8% of changes in PMB to control the consequences of climate changes are 

caused by the use of planned management intention to control the consequences, action 

planning, and coping planning. The results of this research could contribute to planned 

management to control the consequences of climate change in agricultural sector and 

pave the way for future research in this field. 

Keywords: Attitude, Climate changes and social concerns, Khuzestan Province, Model of 

Planned Management Behavior. 

INTRODUCTION 

Climate change is a phenomenon that is 

happening in most parts of the world, 

including Iran (Karimi et al., 2018). This 

phenomenon has very wide consequences. 

As one of the biggest global challenges, 

climate change has wide-ranging effects on 

different parts of human life (Ghalibaf et al., 

2023). Among the sectors that are directly 

affected by these changes are agriculture and 

food security (Rajabalinejad et al., 2024).  

Considering the importance of these 

issues, investigating the effects of climate 

change on agriculture and food security is of 

particular importance. The increase of 

greenhouse gases, mainly carbon dioxide 

gas, increase in temperature and decrease in 

precipitation are among the components of 

climate change that have had destructive 

effects on the agricultural sector (Karimi et 

al., 2018). This alarming phenomenon will 

change the performance of crops and overall 

production in the agricultural sector in the 

future (Vaseghi and Esmaeili, 2008). 

Knowing the social, economic and 

environmental consequences of this sinister 

phenomenon is very important. Based on the 

results of the study by Malkoutikhah and 

Farajzadeh (2019), it was found that 

fluctuations or differences from the average 

of temperature and rainfall variables have a 
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significant effect on the production in the 

agricultural sector. Also, the results of the 

research of Vathaghi and Ismaili (2008) 

showed that, due to the increase in 

greenhouse gas emissions, the increase in 

temperature and decrease in rainfall until the 

next 100 years will cause 41% decrease in 

the yield of wheat cultivation in Iran. The 

effect of climate change on the agricultural 

sector is more than all other sectors (Karimi 

et al., 2018). Therefore, the necessity of 

increasing food security along with reducing 

the risks of climate change requires a 

transition to a system of agricultural 

production that has higher productivity, 

more efficiency per unit of input 

consumption, higher flexibility to long-term 

changes and stability against risks and 

turbulences (Hertel and Lobell, 2014). More 

productive and sustainable agriculture seeks 

to make changes in the use of land, water, 

nutrients, soil and genetic resources in order 

to improve the productivity of these 

resources (Mansouri Daneshvar et al., 

2019). Obviously, achieving such a system 

will require significant changes in national 

and local policies and mechanisms 

(Thornton, 2014).  

Several models are used regarding 

technology acceptance and behavior 

prediction in different fields. In this 

research, the theoretical framework of the 

research is based on the Theory of Planned 

Behavior (TPB) and Belief and Concern 

Theory (Bamberg, 2003; Ajzen, 2005). TPB 

assumes that a person's behavioral intention 

is predicted by three key components: 

attitude toward the behavior, mental norms, 

and perceived behavioral control. These 

three predictors significantly cooperate to 

explain behavioral intention in a range of 

behavioral domains. Bamberg (2003) also 

points to belief and concerns. Based on 

them, the theoretical framework of the 

research is shown in Figure 1. The novelty 

of this research is that no research has been 

conducted in the study area on planned 

management behavior in the field of 

managing the consequences of climate 

change in the agricultural sector. Therefore, 

conducting this research will greatly 

contribute to completing the body of 

knowledge in this field. The phenomenon of 

climate change it have resulted in a 20 to 30 

percent decrease in the quantity and quality 

of agricultural products. According to a 

report by the Ministry of Agricultural Jihad, 

climate change has caused 200 trillion 

tomans, equivalent to 2 billion and 757 

million dollars ($1 in 2024= 70 thousand 

tomans) within a year, to damage the 

agricultural sector of Iran (Mehr News 

Agency, 2024). In previous research, no 

researcher had addressed the identification 

of the consequences of climate change on 

the agricultural sector through a qualitative 

method. In addition, none of them had paid 

any attention to designing a planned 

management behavior model to control the 

consequences of climate change. 

The research objectives were to identify 

the followings: 

Consequences of climate change in 

agriculture sector. 

 

 
Figure 1. Theoretical model of the research. 
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Factors affected on attitude towards social, 

economic and environmental consequences 

of climate change. 

Which factors affected planned 

management intention of controlling 

consequences of climate change? 

Which factors affected the behavior of 

planned management of consequences that 

control climate change? 

MATERIALS AND METHODS 

This research is an applied and non-

experimental type of research, and two 

qualitative and quantitative paradigms have 

been used. The purpose of this research was 

to identify the consequences of climate 

change and design a model that controls the 

consequences through planned behavioral 

management. The research plan consisted of 

two parts. In the first stage, the qualitative 

paradigm was used (n1=25), and in the 

second stage, the quantitative paradigm (n2= 

100). In the qualitative research paradigm, 

interviews with experts and brainstorming 

were used, and in the quantitative paradigm, 

the descriptive research method and the 

structural equation model. Face-to-face 

interviews and brainstorming methods were 

used to extract concepts, subcategories and 

categories in the qualitative part. The study 

sample of this research in the qualitative 

phase included key experts who had 

knowledge of the consequences of climate 

change in Khuzestan Province, and included 

10 university faculty members and 15 

agricultural managers. Qualitative data 

collection continued until theoretical 

saturation was reached. The analysis steps in 

the qualitative section included three types 

of coding i.e. open coding, axial coding and 

selective coding. The statistical population 

in the quantitative part included the experts 

of Agricultural Jihad of Khuzestan Province. 

The number of statistical samples was 

considered to be 100 people according to 

Krejcie and Morgan's (1970) table. In order 

to validate the presented model, 

confirmatory factor analysis was used in the 

framework of the structural equation model. 

Smart PLS3 software was used for 

quantitative statistical analysis. Based on the 

theoretical framework of the research 

(Bamberg, 2003; Ajzen, 2005) and based on 

the opinion of the experts, the conceptual 

framework of the research was designed and 

presented in Figure 2.  

Based on the conceptual model of the 

research, the hypotheses of the research 

were as follows: 

H1: Understanding the social 

consequences has a significant effect on the 

attitude towards the consequences. 

H2: Understanding the economic 

consequences has a significant effect on the 

attitude towards the consequences. 

H3: Understanding the environmental 

consequences has a significant effect on the 

attitude towards the consequences. 

H4: Feeling the need for risk management 

has a significant effect on the attitude 

towards social, economic and environmental 

consequences. 

H5: The perceived value has a significant 

effect on the attitude towards social, 

economic and environmental consequences. 

H6: Expectation of performance has a 

 
Figure 2. Conceptual model of the research. 
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significant effect on attitude towards social, 

economic and environmental consequences. 

H7: The attitude towards social, economic 

and environmental consequences has a 

significant effect on the planned 

management intention to control the 

consequences. 

H8: The tendency to control behavior has 

a significant effect on the planned 

management intention to control the 

consequences. 

H9: Personal norm has a significant effect 

on planned management intention to control 

consequences. 

H10: Mental norm has a significant effect 

on planned management intention of 

controlling consequences. 

H11: The intention of planned 

management for control of consequences has 

a significant effect on the behavior of 

planned management for control of 

consequences. 

H12: The intention of planned 

management for control of consequences has 

a significant effect on the action planning of 

applying the planned management of 

consequences control of climate change. 

H13: The intention of planned 

management for control of consequences has 

a significant effect on the coping planning 

of planned management for control of 

consequences of climate change. 

H14: The action planning of applying the 

planned management for control of 

consequences has a significant effect on the 

behavior of the planned management for 

control of consequences. 

H15: The copping planning of planned 

management for control of consequences has 

a significant effect on the behavior of 

planned management for control of 

consequences. 

RESULTS  

Identifying the social, economic and 

environmental consequences of climate 

change 

In order to design a Model of Planned 

Management Behavior (MPMB), identifying 

the social, economic and environmental 

consequences of climate change through 

semi structured and face-to-face interview 

methods and a brainstorming with a 

grounded theory approach was considered. 

The study sample of this research in the 

qualitative phase included key experts who 

had knowledge of the consequences of 

climate change in Khuzestan Province. They 

included: 10 university faculty members and 

15 agricultural managers. For this purpose, 

Strauss and Corbin coding method was used 

to achieve specific goals (Strauss and 

Corbin, 1998). The current research included 

25 in-depth interviews and brainstorming 

with experts. The duration of the interviews 

was from 25 to 50 minutes and the 

brainstorming time was 200 minutes in two 

sessions. A total of 890 minutes of 

interviews were conducted. As a result, 71 

concepts (initial codes) were expressed, and 

a total of 17 subcategories were extracted. 

Identifying Social Consequences of 

Climate Change 

A systematic process of coding was used 

to conduct a qualitative study, which was 

conducted in the form of 3 stages of open 

coding, axial coding, and selective coding 

using MAXQDA12 software.  

Open Coding 

In the open coding phase, experts' 

statements about social consequences of 

climate change were analyzed and concepts 

were extracted from them. The results of the 

interview and the brainstorming session 

were identified and extracted in the form of 

41 concepts. First, the main sentences under 

the title of concepts were extracted from 

direct quotes that had at least 5 repetitions. 

Then similar concepts were combined. 

Finally, 29 final concepts were identified 

and coded. Each of the codes was indicated 
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by an S symbol. The results of open coding 

are shown in Table 1. 

 Each of the codes was indicated by an S 

symbol. The results of open coding are 

shown in Table 1. 

Axial Coding 

In this step, the number of repetitions of 

concepts was determined and subcategories 

were extracted. Based on the results of the 

axial coding of social consequences, 8 

subcategories were determined in the form 

of 29 concepts with 296 repetitions (Table 

2). 

Selective Coding 

In selective coding, the intensity of the 

relationship between sub-categories and 

categories was determined based on the 

repetition of concepts in the form of a 

diagram. First, the main sentences under the 

title of concepts were extracted from direct 

quotes that had at least 5 repetitions. Then 

similar concepts were combined. Finally, 29 

final concepts were identified and coded. 

Each of the codes was indicated by an S 

symbol. The results of open coding are 

shown in Table 1. 

 

Table 1. Conceptualization of the data obtained from experts' answers for social consequences of 

climate change (Open coding). 

Concepts (Initial codes)  Code 

The fields of agricultural employment have disappeared.  S1 

The population working in the agricultural sector has decreased.  S2 

Youth unemployment has increased. S3 

Immigration has increased and marginalization has grown.  S4 

 Life expectancy has decreased.  S5 

Security problems have increased.  S6 

Poverty has spread.  S7 

Social welfare has decreased.  S8 

Crime and theft have increased.  S9 

Mental and psychological tensions, anger and frustration have appeared.  S10 

Rural society has lost its freshness.  S11 

Conflicts and ethnic and religious conflicts have increased.  S12 

Self-confidence and productive motivations have decreased.  S13 

The trading process has been disrupted.  S14 

The desire for non-productive businesses and mediation has increased.  S15 

Agriculture-related industries have been damaged.  S16 

Public and collaborative works in villages have decreased.  S17 

Local institutions and organizations have weakened.  S18 

Ecotourism areas in the village have been destroyed.  S19 

The income from tourism has decreased.  S20 

Diseases and malnutrition have increased.  S21 

The general health of the society has decreased.  S22 

Self-reliance, independence and human dignity have disappeared.  S23 

The style of dressing, food and rural techniques have disappeared.  S24 

Increasing dissatisfaction and pessimism towards government support policies.  S25 

The social values of the traditional beliefs and opinions have changed. S26 

The cohesion of rural and nomadic households has been broken.  S27 

Family visits have decreased.  S28 

Food security has decreased.  S29 
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Identifying Economic Consequences of 

Climate Change 

Open Coding 

The results of the interview and the 

brainstorming session were identified and 

extracted in the form of 36 concepts. First, 

the main sentences under the title of 

concepts were extracted from direct quotes 

that had at least 5 repetitions. Then, by 

combining similar concepts, 24 final 

concepts were identified and coded with the 

number of repetitions. Each of the codes was 

indicated by an E symbol. The results of 

open coding are shown in Table 3. 

Axial Coding 

In this step, the number of repetitions of 

concepts was determined and subcategories 

were extracted. Based on the results of the 

axial coding of economic consequences, 5 

subcategories were determined in the form of 

24 concepts and with 301 repetitions (Table 4). 

Table 2. Subcategories extracted from the concepts of social consequences.  

Category Subcategories Concepts code Repetitions 

Social 

consequences 

Increase in unemployment and 

immigration 

S1, S2, S3, S4 11, 15, 10, 9 

Reduction of welfare and 

social security 

S6, S7, S8, S9 10, 8, 11, 13 

Increasing frustration, 

dissatisfaction and 

psychological tensions 

S5, S10, S11, S13, 

S23, S25 

8, 7, 11, 10, 9, 7 

Creating problems for 

agricultural related industries 

and increasing intermediation 

and brokering 

S14, S15, S16 8, 9, 11 

Increasing social conflicts S12, S17, S18 10, 11, 9 

Change in social beliefs and 

values 

S24, S26, S27, S28 9, 11, 10, 8 

Reduced public and social 

health 

S21, S22, S29 12, 15, 8 

Ecotourism problems S19, S20 10, 9, 7 

 

 
Figure 3. Social consequences of climate change. 
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Selective Coding 

Figure 4 shows that, reduction of product 

performance, efficiency, productivity and 

production capacity, and reducing the 

financial power and income of farmers are, 

based on priority, the most important 

economic consequences of climate change. 

Identifying Environmental 

Consequences of Climate Change 

Open Coding 

The results of the interview and the 

brainstorming session were identified and 

extracted in the form of 28 concepts. First, the 

main sentences under the title of concepts 

were extracted from direct quotes that had at 

least 5 repetitions. Then, by combining similar 

concepts, 18 final concepts were identified and 

coded with the number of repetitions. Each of 

the codes was indicated by an N symbol. The 

results of open coding are shown in Table 5. 

Axial Coding 

In this step, the number of repetitions of 

concepts was determined and subcategories 

were extracted. Based on the results of the 

axial coding of economic consequences, 4 

subcategories were determined in the form of 

18 concepts with 216 repetitions (Table 6). 

Selective Coding 

Based on priority, Figure 5 shows that air 

and water pollution and reduction of water 

resources, soil pollution and erosion, the 

spread of pests and diseases and the 

extinction of species, destruction of pastures 

and forests and desertification are the most 

important environmental consequences of 

climate change.   

Table 3. Conceptualization of data obtained from experts' answers for economic consequences of 

climate change (Open coding). 

Concepts (Initial codes)  Code 

Decrease in income  E1 

Decrease in purchasing power  E2 

Increase in the price of agricultural products  E3 

Reducing the amount of investment in product production  E4 

Decrease in financial ability to repay loans  E5 

Reducing the ability to guarantee loans  E6 

Increase in production costs  E7 

Reducing the production of products  E8 

Fodder becoming more expensive in region  E9 

Changing the occupation of farmers  E10 

Reducing the number of livestock  E11 

Reducing the financial ability of farmers in providing the necessities of life  E12 

Increasing migration of villagers due to economic problems  E13 

Reduction of productivity  E14 

Reducing the performance of products  E15 

Increasing seasonal and permanent unemployment of farmers  E16 

Reduction of production efficiency  E17 

Increase in the price of agricultural tools  E18 

Reducing the productivity of agricultural land  E19 

Reduction of production capacity  E20 

Failure to cultivate various crops in the year  E21 

Reduction of livestock production  E22 

Reduction of water resources  E23 

Reduction of financial support facilities  E24 
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Table 4. Subcategories extracted from the concepts of economic consequences. 

Category Subcategories Concepts code Repetitions 

Economic 

consequences 

Reducing the financial power 

and income of farmers 

E1, E2, E5, E6, E12 11, 9, 13, 15, 14 

Increase in production costs E7, E9, E18 14, 8,15 

Reduction of product 

performance, efficiency, 

productivity and production 

capacity 

E8, E11, E14, E15, 

E17, E19, E20, E21, 

E22, E23 

9, 12, 11, 14, 12, 11, 10, 

15, 8, 10 

Reduction of support facilities, 

investment, increase in product 

prices and reduction of people's 

purchasing power 

E3, E4, E24 14, 12, 18 

Increase in immigration and 

unemployment 

E10, E13, E16 12, 15, 19 

 

 

Figure 4. Economic consequences of climate change. 

Table 5. Conceptualization of data obtained from experts' answers for environmental consequences of 

climate change (Open coding). 

Concepts (Initial codes)  Code 

Lowering of underground water, wells and aqueducts N1 

Drying of surface water such as springs N2 

The spread of pests and diseases to garden and agricultural products N3 

Reduction of farmers' rights N4 

Increase in dust and air pollution N5 

Soil erosion and destruction N6 

Reduction of vegetation and loss of pastures N7 

Conversion of agricultural and pasture lands to barren lands N8 

Saltiness and bitterness of water N9 

Increase in the attack of beasts on the village environment N10 

Pollution of underground water sources N11 

soil pollution N12 

Destruction of soil microorganisms N13 

Destruction of forests N14 

Extinction of some animal species N15 

Extinction of some plant species N16 

Reliance on chemical inputs N17 

Pollution of rivers N18 
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Research Model Test (PMB Model for 

Climate Change Management) 

To test the research model and hypotheses, 

the Structural equation modeling (SEM) was 

applied using Smart PLS3 software. The fit 

of the structural model was also evaluated 

using R2, Q2 and GOF criteria. According to 

the results of Table 7, the fit criteria had 

acceptable amount. 

Next, the research hypotheses were tested. 

The way to decide to reject or confirm the 

hypotheses is to compare the t-value with 

the numbers +1.96 and -1.96. If the 

calculated values are between these two 

values, the desired hypothesis is rejected, 

and if it is not, the hypothesis is confirmed. 

The results of the hypothesis test are 

presented in Table 8 and the final research 

model is presented in Figures 6 and 7. 

The results of table 8 showed that 

understanding the social consequences (β= 

0.61), economic consequences (β= 0.72), 

environmental consequences (β= 0.58), 

feeling the need for risk management (β= 

0.62), perceived value (β= 0.61) and 

expectation of performance (β= 0.67) had a 

positive and significant effect on attitude 

towards the consequences of climate 

changes. Also attitude towards the 

consequences of climate changes (β= 0.58), 

tendency to control behavior (β= 0.74), 

personal norm (β= 0.49) and mental norm 

(β= 0.69) had a positive and significant 

effect on planned management intention to 

control the consequences of climate 

changes. In addition, intention of planned 

Table 6. Subcategories extracted from the concepts of environmental consequences.  

Category Subcategories Concepts code Repetitions 

Environmental 

Consequences 

Air and water pollution and 

reduction of water resources 

N1, N2, N4, N5, N9, 

N11, N18 

14, 11, 12, 15, 13, 8, 11 

Soil pollution and erosion N6, N12, N13, N17 12, 15, 12, 8 

Destruction of pastures and 

forests and desertification 

N7, N8, N14,  10, 15, 14 

The spread of pests and diseases 

and the extinction of species 

N3, N10, N15, N16 10, 9, 13, 14 

 
Figure 5. Environmental consequences of climate change. 

 

Table 7. R2, Q2 and GOF amount for fitting the outcomes model. 

Construct  R2 Q2 GOF 

PMB 0.837 0.721 0.731 
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management (β= 0.73), action planning (β= 

0.64), and copping planning (β= 0.61) had a 

positive and significant effect on PMB. 

   

Table 8. The results of the research hypotheses test 

Hypotheses 

  

Independent Dependent Path 

coefficient 
t-Value R2 

Test results 

H1 
Understanding the social 

consequences 
Attitude 

0.61 3.82 0.39 Confirmed 

H2 
Understanding the 

economic consequences 
Attitude 

0.72 4.51 0.53 Confirmed 

H3 

Understanding the 

environmental 

consequences 

Attitude 

0.58 5.27 0.31 Confirmed 

H4 
Feeling the need for risk 

management 
Attitude 

0.62 3.54 0.38 Confirmed 

H5 Perceived value Attitude 0.61 3.45 0.35 Confirmed 

H6 
Expectation of 

performance 
Attitude 

0.67 3.12 0.45 Confirmed 

H7 Attitude 
Planned management 

intention 

0.58 3.09 0.31 Confirmed 

H8 
Tendency to control 

behavior 

Planned management 

intention 

0.74 3.29 0.55 Confirmed 

H9 Personal norm 
Planned management 

intention 

0.49 3.99 0.28 Confirmed 

H10 Mental norm 
Planned management 

intention 

0.69 3.87 0.47 Confirmed 

H11 
Planned management 

intention 
Action planning 

0.72 3.44 0.53 Confirmed 

H12 
Planned management 

intention 
Copping planning 

0.45 3.29 0.25 Confirmed 

H13 
Intention of planned 

management 
PMB 

0.73 3.48 0.54 Confirmed 

H14 Action planning PMB 0.64 3.88 0.39 Confirmed 

H15 Copping planning PMB 0.61 3.71 0.35 Confirmed 

 
Figure 6. t-Values for the relationships between factors and variables of PMB causal model. 
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Based on the results of Figure 6, which is 

the output of Smart PLS3 software, it can be 

stated that 69.3% of the attitude towards the 

consequences of climate changes are 

explained by the independent variables of 

social, economic and environmental 

consequences, feeling the need for risk 

management, and perceived value. Also, 

71.2% of the changes in planned 

management intention to control the 

consequences of climate changes are 

affected by the attitude towards the 

consequences, tendency to control behavior, 

personal and mental norms. Finally, 69.8% 

of changes in PMB of controlling the 

consequences of climate changes are caused 

by the use of planned management intention 

to control the consequences, action planning, 

and copping planning.  

DISCUSSION 

According to the results of the research, 

the first hypothesis i.e. "understanding the 

social, economic and environmental 

consequences have a significant effect on 

the attitude towards the consequences" is 

confirmed. This finding is consistent with 

the results of Chaudhary and Bisai (2018) 

and Felicilda-Reynaldo et al., (2018). In 

fact, as people's understanding of the 

consequences increases, their attitude will 

change. Improving knowledge and 

information is very effective in improving 

people's understanding.  

The results also show that the second 

hypothesis i.e. "feeling the need for risk 

management has a significant effect on the 

attitude towards social, economic and 

environmental consequences", was 

confirmed. This finding is consistent with 

the results of Hillson and Murray-Webster 

(2006) and Wang and Yuan (2011). The 

consequences of climate change are 

important risks that affect the agricultural 

sector. Sensing the need for risk 

management will lead to improved 

perceptions and a favorable attitude towards 

adopting management strategies to control 

the consequences of climate change.  

According to the results, the third 

hypothesis i.e. "the perceived value has a 

significant effect on the attitude towards 

 

Figure 7. The values of the standardized loadings for each of the factors and variables of the PMB 

causal model. 
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social, economic and environmental 

consequences” was also confirmed. This 

finding is consistent with the results of 

Hassan et al. (2022). Understanding the 

economic, social and environmental value of 

controlling the consequences of climate 

change in the agricultural sector is effective 

in creating the necessary grounds for 

optimizing individuals' attitudes in carrying 

out planned management actions.  

Furthermore, the fourth hypothesis i.e. 

“the expectation of performance has a 

significant effect on attitude towards social, 

economic and environmental consequences." 

was also confirmed. This finding is 

consistent with the results of Collado and 

Evans (2019). Similarly, the fifth hypothesis 

i.e. “the attitude towards social, economic 

and environmental consequences has a 

significant effect on the planned 

management intention to control the 

consequences." was also confirmed. This 

finding is consistent with the results of 

Kwistianus et al. (2020) and Moon (2021). 

The research results also confirmed the sixth 

hypothesis i.e. “the tendency to control 

behavior has a significant effect on the 

planned management intention to control the 

consequences.". This finding is consistent 

with the results of Ahmed et al. (2021) and 

Close et al. (2018).  

According to the results, the seventh 

hypothesis i.e. “the personal norm has a 

significant effect on planned management 

intention to control consequences." was also 

confirmed. This finding is consistent with 

those of Roos and Hahn (2019). Besides, the 

eighth hypothesis i.e. “the mental norm has a 

significant effect on planned management 

intention of controlling consequences." was 

confirmed, too. This finding is consistent 

with the results of Ateş (2020).  

The results also confirmed the ninth 

hypothesis “the intention of planned 

management of consequences control has a 

significant effect on the behavior of planned 

management of consequences control". This 

finding is consistent with the results of 

Trivedi et al. (2018) and Sun et al. (2018). 

Also, the tenth hypothesis i.e. “the intention 

of planned management of consequences 

control has a significant effect on the action 

planning of applying the planned 

management of consequences control of 

climate change." was confirmed. This 

finding is consistent with the results of 

Brown et al. (2018).  

For the eleventh hypothesis i.e. “the 

intention of planned management of 

consequences control has a significant effect 

on the copping planning of planned 

management of consequences control of 

climate change" the results were confirmed. 

This finding is consistent with those of 

Strong et al. (2018). The twelfth hypothesis 

i.e. “the action planning of applying the 

planned management of consequences 

control has a significant effect on the 

behavior of the planned management of 

consequences control." was also confirmed. 

This was consistent with the results of 

Brown et al. (2018) and Strong et al. (2018).  

Results of the thirteenth hypothesis i.e. 

“the copping planning of planned 

management of consequences control has a 

significant effect on the behavior of planned 

management of controlling the 

consequences." were confirmed as well. This 

finding is consistent with the results of 

Brown et al. (2018) and Strong et al. (2018).  

Policymakers need to benefit from the 

participation of users to achieve the desired 

results. Therefore, policymakers can use the 

results of this research to control the 

consequences of climate change on the 

agricultural sector. According to the 

objectives of this research and the identified 

results, it is possible to identify the 

consequences of climate change in the 

agricultural sector. Also, factors affecting 

the attitude towards social, economic and 

environmental consequences of climate 

change can be understood. Next, factors 

effect on planned management intention of 

controlling consequences of climate change 

were analyzed. In addition, factors affected 

on the behavior of planned management of 

consequences control of climate change and 

in this way, necessary policymaking was 
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planned to manage the consequences of 

climate change. 

CONCLUSIONS 

Please note the words with the same color. 

This part needs to be revised to let the reader 

understand your work. 

Based on the results, it was found that 

feeling the need for risk management has a 

significant effect on the attitude towards 

social, economic and environmental 

consequences. Therefore, it is recommended 

to increase the awareness of the audience 

regarding risk management mechanisms. 

The findings showed that the perceived 

value of strategies to control the effects of 

climate change has a significant impact on 

the attitude towards social, economic and 

environmental consequences, therefore, it is 

recommended to take the necessary 

measures to increase the understanding of 

the value of strategies to control climate 

change. Expectation of performance has a 

significant effect on attitude towards social, 

economic, and environmental consequences; 

therefore, it is recommended to take the 

necessary measures to increase the 

expectations of the users of their 

performance by holding training and 

extension classes. Also, the attitude towards 

consequences has a significant effect on the 

planned management intention to control the 

consequences. Therefore, it is recommended 

to take the necessary measures to optimize 

the attitude of farmers in the field of 

strategies to control the effects of climate 

change. Further, the tendency to control 

behavior has a significant effect on the 

planned management intention to control the 

consequences. Therefore, it is recommended 

to improve the tendency of farmers to 

control behavior by holding motivational 

and participatory courses. Also, the personal 

norm has a significant effect on planned 

management intention to control 

consequences. Therefore, it is recommended 

to distribute brochures, tracts and 

announcements warning about the effects of 

climate change among farmers. Based on the 

findings, the mental norm has a significant 

effect on planned management intention of 

controlling consequences. The research 

results showed that the intention of planned 

management of consequences control has a 

significant effect on the behavior of planned 

management of consequences control. It is 

suggested that the necessary incentives by 

the government for farmers to use strategies 

to control the consequences of climate 

change. This research provides valuable 

assistance to planners, policy makers and 

farmers in completing the existing gap for 

PMB development. In this research, to 

identify the consequences of climate change, 

the status of the users' attitude and the 

factors affecting it in this regard, planned 

management intention and the factors 

affecting it and, finally, planned 

management behavior, and the effects of 

attitude on intention and the effects of 

intention on the occurrence of behavior were 

identified. The application of these results 

on the emergence of planned behavior to 

control the consequences of climate change 

will be very important and vital. 
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طراحی الگوی رفتار مدیریت برنامه ریزی شده برای پیامدهای تغییر اقلیم در 

 کشاورزی ایران 

 عبدالواحد کعبی، کوروش روستا، سعید محمدزاده، و رضا برادران 

 چکیده 

و   دما  افزایش  و  بارندگی  کاهش  باعث  اخیر  های  سال  در  ایران  اقلیم  تغییر 

تأثیر  تحت  ایران  در  کشاورزی  تولیدات  است.  شده  مداوم  های  خشکسالی 

تولید محصولات مختلف مواجه شده   کاهش  با  و  گرفته  قرار  اقلیمی  تغییرات 

است. بنابراین استفاده از راهکارهایی برای مدیریت پیامدهای تغییرات اقلیمی  

 ضروری است. هدف از این تحقیق طراحی مدل رفتار مدیریت برنامه ریزی شده

(MPMB)  از تحقیق  این  در  بود.  ایران  در کشاورزی  اقلیم  تغییر  پیامدهای  برای 

خبره کلیدی و   25روش ترکیبی استفاده شد. نمونه پژوهش مرحله کیفی شامل 

کارشناس بود. بر اساس نتایج کیفی، پیامدهای تغییر اقلیم    100در بخش کمی  

که   مشخص شد  کمی  مرحله  در  شد.  به    69.3شناسایی  نسبت  نگرش  درصد 

اقتصادی و  اجتماعی،  پیامدهای  با نگرانی در مورد  اقلیمی  تغییرات  پیامدهای 

زیست محیطی، احساس نیاز به مدیریت ریسک و ارزش درک شده تبیین می  

درصد از تغییرات در قصد مدیریت برنامه¬ریزی شده برای   71.2شود. همچنین 

کنتر به  تمایل  پیامدها،  به  نگرش  از  متأثر  پیامدها  هنجارهای  کنترل  رفتار،  ل 

فتار مدیریت برنامه  ر   درصد از تغییرات  69.8شخصی و ذهنی است. در نهایت،  

از   (PMB ریزی شده ) از استفاده  اقلیمی ناشی  برای کنترل پیامدهای تغییرات 

و  اقدام  برنامه¬ریزی  پیامدها،  کنترل  برای  شده  ریزی  برنامه  مدیریت  قصد 

برنامه ریزی مقابله است. نتایج این تحقیق کمک قابل توجهی به مدیریت برنامه  

و  اقلیم در بخش کشاورزی خواهد کرد  تغییر  پیامدهای  برای کنترل  ریزی شده 

راه را برای تحقیقات آینده در زمینه کنترل پیامدهای تغییرات اقلیمی هموار می  

 .کند
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Exploring Factors Affecting the Pastoralists Resilience against 

Climate Change 

Amir Keivan Darvish1, Maryam Omidi Najafabadi1, Seyed Mehdi Mirdamadi1, and 

Seyed Jamal Farajollah Hosseini1 

ABSTRACT 

Climate Change (CC) is one of the major challenges of our time that impacts 

rangelands regionally and globally. The rising vulnerability among pastoralists highlights 

the need to prioritize resilience thinking. Pastoralists' resilience refers to the ability of 

rangeland businesses to endure, adapt to, and remain flexible in the face of threats or 

challenges. This research was conducted with the primary goal of analyzing the factors 

that influence resilience from the perspective of pastoralists in Tehran Province under CC 

conditions. The research was both goal-oriented and exploratory in methodology. The 

study sample consisted of 317 pastoralists selected through stratified random sampling. 

The data collection tool was a researcher-made questionnaire. Software SmartPLS was 

used for data analysis. The validity of the questionnaire was assessed using the average 

variance extracted, while its reliability was established by calculating composite reliability 

and Cronbach's Alpha. Data were analyzed using the structural equation modeling 

technique with Smart PLS software. The structural equation modeling indicated that 

economic, institutional, ecological, physical, social, educational, extensional, and 

individual factors had the greatest impact on Pastoralists' Resilience under Climate 

Change (PRCC) conditions and explained 75.5% of the conditions. 

Keywords: Pastoralism, Rangeland businesses, Structural Equation Modeling, Zagros 

Mountains. 

INTRODUCTION 

Pastoralism in the Zagros Mountains 

began approximately 9,000 years ago and is 

globally significant for its contributions to 

food production, ecosystem services, 

livelihoods, culture and civilization. 

Pastoralists care for, maintain, and use 

livestock in rangeland areas under 

unpredictable weather conditions (Dong et 

al., 2016). Today, rangeland degradation is a 

global issue that not only threatens the 

existing plants and animal populations, but 

also human communities (Husein, 2021). 

CC is one of the factors contributing to 

rangeland degradation in many parts of the 

world (Angerer et al., 2023).   

CC causes alternations in temperature and 

precipitation in a region (Brêda et al., 2020). 

In semi-arid areas, vulnerability and food 

security pose significant challenges (Raj and 

Sharma, 2023). Iran is located in one of the 

driest regions of the world and has been 

affected by CC in recent years, particularly 

by drought (Bahrami et al., 2021). 

In Iran, rangelands cover is approximately 

55% (Sadeghi and Hazbavi, 2022). Pastoralists 

identified three factors of reduced forage 

quality, increased barren land, and reduced 

livestock production as the most important 

impacts of drought on rangelands (Behmanesh 

et al., 2021).  

The rangelands of the province of Tehran, 

being in a critical state of destruction (Yousefi 

et al., 2021), has not been spared from 

meteorological station data (2001-2021), 

which indicates the phenomena of CC and 
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drought (Javadi et al., 2024). These issues 

have led to reduced forage production in 

rangelands, making it more difficult for 

pastoralists. Consequently, pastoralists have 

been compelled to overgraze beyond livestock 

capacity of the rangelands. This has also led to 

degradation of these areas (Yousefi et al., 

2021). 

There is an agreement among experts that 

problems cannot be solved solely through 

technical innovations, policy reforms, or 

economic development: new researches and 

monitoring programs need to be designed for 

pastoralists that might address ecological, 

social, and economic interdependencies within 

resilience frameworks (Dong et al., 2016).  

There is no consensus among experts on the 

concept of resilience. Resilience has been 

defined differently in various disciplines over 

time. Holling (1973) first introduced this term 

as an ecological concept. In the recent decades, 

this concept has emerged in the literature on 

socio-ecological systems and rangeland 

management (Dong et al., 2016; Kapruwan et 

al., 2024). The adaptive cycle illustrates how 

this system maintains its activities or quickly 

regains its previous state when faced with 

external shocks such as drought. However, 

these shocks and stresses may lead to new 

approaches or cause a socio-ecological system 

to be disrupted or abandoned (Meuwissen et 

al., 2019). If the pastoral system is not 

resilient, it is likely to disappear because it 

cannot guide itself through the adaptive cycle. 

When faced with challenges such as drought, 

resilient pastoralists attempt to steer the current 

situation toward improvement and positive 

outcomes by adopting logical and effective 

solutions. 

Given the challenges and problems raised by 

CC, the most important issue is finding 

solutions that can improve the lives of 

pastoralists. This is because pastoralists are 

major food producers who are highly 

vulnerable and possess low recovery capacity 

due to their dependence on the environment, 

particularly under CC and drought conditions. 

Therefore, it is necessary to take significant 

steps by developing effective strategies in the 

CC management process such as adopting a 

resilience approach. Various dimensions, 

indicators and variables related to resilience 

can be discussed, and some of the most 

important of which are discussed here. 

Meuwissen et al. (2019) proposed that 

distinguishing three resilience capacities can 

help evaluate a wide range of resilience 

strategies. Adzawla et al. (2020) argued that 

factors such as education, income, etc. are 

effective in promoting resilience. Ahmad and 

Afzal (2021) asserted that access to services is 

one of the key factors influencing resilience. 

Melketo et al. (2021) found that savings, 

livestock diversity, and similar resources 

contribute to improved resilience. Le Goff et 

al. (2022) also believed that farmers maintain 

their resilience through mutual community 

interactions and institutional support under 

various conditions. Finally, Kapruwan et al. 

(2024) carried out a research in India and 

found that promoting and strengthening 

organizational structures enhances community 

resilience to CC. 

Programs and strategies for rangeland 

climate are more effective when they are 

tailored to local conditions. Opinions of local 

rangeland advisers are crucial for the 

development of these resources (Dinan et al., 

2021). Localization was achieved through a 

systematic review. (Darvish et al., 2023). 

According to the various studies done, 

several factors influence the PRCC. Proper 

management of these factors improves 

resilience, which is the capacity of pastoralists 

to cope with CC. It has been measured through 

indicators of robustness, adaptability, and 

transformability.  

By studying previous research, the 

following hypotheses can be considered in 

the current study: 

1. Individual factors significantly 

influence the resilience of pastoralists in 

Tehran Province under CC conditions. The 

individual factor includes a sense of self, 

that the pastoralist has, and guides itself in 

the right direction when faced with CC. This 

factor is measured in terms of psychological 

indicators (Connor-Davidson Resilience 

Scale), health and family. 
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2. Educational and extension factors 

significantly influence the resilience of 

pastoralists in Tehran Province under CC 

conditions. The educational and promotional 

factors encompass educational and technical 

support provided by the extension sector, 

which enhances the attitude, insight, 

knowledge and skills of pastoralists with 

response to CC conditions. This factor is 

measured by two indicators of education and 

extension.  

3. Social factors play a significant role in 

the resilience of pastoralists in Tehran 

Province under CC conditions. These social 

factors include the feelings that pastoralists 

gain from their society, such as their 

perception of other pastoralists, their sense 

of responsibility toward one another, the 

trust they have in each other, and their 

understanding of the social structure that 

guides them in effectively facing CC. This 

factor is comprising indicators of social 

security, participation, trust, and social 

coherence. 

4. Economic factors significantly influence 

the resilience of pastoralists in Tehran 

Province under CC conditions, under which 

the economic factor pertains to the assets of 

pastoralists and their access to the resources 

needed to engage in resilience activities. 

This factor is measured in terms of job and 

income indicators, financial support, and 

economic capability. 

5. Physical factors play a significant role 

in influencing the resilience of pastoralists in 

Tehran Province under CC conditions. The 

physical factor refers to pastoralists' access 

to communication infrastructure necessary 

for their activities, etc. This factor has two 

indicators: access to infrastructure and 

machinery. 

6. Ecological factors significantly 

influence the resilience of pastoralists in 

Tehran Province under CC conditions. The 

ecological factor refers to pastoralists' access 

to natural resources and their enhancement 

to sustain pastoral activities. Indicators of 

this factor include ecological assets and 

protection of natural resources.  

7. Institutional factors are crucial in 

shaping of the resilience of pastoralists in 

Tehran Province under CC conditions. The 

institutional factor pertains to government 

governance, which plays a fundamental role 

in improving the conditions for PRCC 

conditions. Government laws and 

regulations, government support, and the 

relationship between the government sector 

and pastoralists are effective in increasing 

PRCC (Pastoralists’ Resilience to Climate 

Change). This factor comprises indicators 

related to institutional context, institutional 

relations and institutional coherence. 

Based on prior research, including studies 

by Meuwissen et al. (2019) and Darvish et 

al. (2023), the conceptual model for the 

present study was developed. It features 

seven variables and 21 components, as 

illustrated in Figure 1. The seven factors - 

individual, educational-extensional, social, 

economic, physical, ecological and 

institutional – will collectively influence the 

resilience of pastoralists. Robustness, 

adaptability, and transformability are 

outcomes of the resilience that arise from the 

conditions related to PRCC.  

MATERIALS AND METHODS 

Study Area 

Tehran Province is located in the northern 

half of Iran (Figure 2). It has three elevation 

zones and an annual rainfall ranging from 

230 to 500 mm. The largest area, accounting 

for 40.51%, is designated for rangeland use. 

Additionally, the majority of the province, at 

49.56% percent, is classified as having a 

semi-arid climate (Javadi et al., 2024).  



  _______________________________________________________________________ Darvish et al. 

38 

Research Methodology 

The present study employed a survey 

method to analyze the factors affecting 

resilience of pastoralists in Tehran Province 

under CC conditions. The statistical 

population of this study consists of the 5,584 

pastoralists as of 2024, according to the 

available statistics. To estimate the sample 

size from this population we utilized the 

Cochran formula, selecting a total of 318 

individuals through stratified random 

sampling, taking into account the existing 

counties. To measure the factors affecting 

PRCC conditions, we developed a 

questionnaire with response options based 

on the Likert scale. Dtat analysis was 

conducted using SMART PLS and SPSS 

software. To ensure the validity of the 

research instrument, the questionnaire was 

reviewed by experts and specialists in 

natural resources. Their feedback was 

incorporated, leading to the necessary 

revisions and confirming the validity of the 

questionnaire. To determine the reliability of 

the research tool, Cronbach's Alpha 

coefficient was calculated for each section 

of the questionnaire, indicating the 

appropriate internal consistency of the items 

and its stability. 

To validate the measurement model (Table 

1), we found that the Composite Reliability 

(CR) and Average Variance Extracted 

(AVE) were both above 0.7, suggesting 

solid internal consistency among the model's 

variables. The AVE value exceeded 0.5 for 

 

Figure 1. Conceptual model of the research (authors).  

 

Figure 2. Study area (Javadi et al., 2024). 
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the variables, indicating acceptable 

convergent validity.  

To examine the discriminant validity of 

the measurement model, the Fornell and 

Larcker criterion was employed. According 

to Tables 2 and 3, the square root of AVE 

for each construct in the present study is 

greater than the correlations among them. 

Therefore, it can be concluded that the 

model constructs had stronger association 

with their own indicators than with the 

indicators of other constructs. In other 

words, the discriminant validity of the model 

is considered to be at an acceptable level.  

RESULTS 

The age range of the sample studied was 

26 to 70 years. The mean age was 46.23 

years, and the standard deviation was 9.88. 

The median age was 47 years, and the mode 

was 45 years. In terms of gender, 1.3% of 

the respondents with a frequency of 4 were 

women, while 98.7% with a frequency of 

314 were men. In terms of education level, 

the most frequent level of education was 

high school diploma. The median work 

experience among the participants was 20 

years. The order of the most common types 

of livestock owned by of the pastoralists 

were sheep, goats, cows, and camels. 

Measurement Model  

To examine the causal relationships 

between the observed and latent variables, a 

confirmatory factor analysis was used. 

Figure 3 illustrates the measurement model 

of PRCC conditions based on factor 

loadings and t-values. If t-values exceeded 

Table 1. Reliability and convergent validity in the measurement model. 

Average variance 

extracted 

Composite 

Reliability (CR) 

Convergent 

validity 

Cronbach 

Alpha 

Constructs 

0.697 0.873 0.792 0.782 Individual factor 

0.534 0.840 0.888 0.777 Educational and extensional factor 

0.527 0.897 0.909 0.860 Social factor 

0.626 0.903 0.912 0.870 Economic factor 

0.564 0.874 0.870 0.831 Physical factor 

0.525 0.787 0.774 0.737 Ecological factor 

0.652 0.868 0.894 0.820 Institutional Factor 

0.654 0.883 0.826 0.823 Robustness 

0.599 0.857 0.779 0.777 Adaptability  

0.642 0.877 0.815 0.812 Transformability 

 

 

Table 2. Fornell-Larcker criterion. 

3 2 1 Constructs 

  0.808 1. Robustness 

 0.774 0.609 2. Adaptability  

0.801 0.719 0.618 3. Transformability 

 

Table 3. Fornell-Larcker criterion. 

7 6 5 4 3 2 1 Constructs 

      0.834 1. Individual factor 

     0.730 0.727 2. Educational and extensional 

factor 

    0.725 0.716 0.721 3. Social factor 

   0.791 0.670 0.705 0.765 4. Economic factor 

  0.750 0.719 0.681 0.671 0.679 5. Physical factor 

 0.724 0.670 0.692 0.633 0.614 0.642 6. Ecological factor 

0.807 0.680 0.685 0.768 0.692 0.658 0.686 7. Institutional factor 
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1.96, it indicated the significance of the 

corresponding variable (Vinzi et al., 2010). 

As can be seen in Table 4, factor load 

values of indicators are more than 0.4; that 

is, the variance of indicators with their 

related construct was acceptable, indicating 

the suitability of indicators for measuring 

the latent variables of PRCC conditions. 

Also, the significance of all indicators is 

greater than 1.96, indicating a meaningful 

correlation between indicators and latent 

variables of PRCC conditions (Vinzi et al., 

2010). 

In this study, in the first stage, the 

indicators psy10, psy5, psy3, edu1, ext5, 

par2 and abi3 were removed from the model 

due to having a factor load of less than 0.4 

and a t-statistic of less than 1.96. Then, the 

measurement model was re-examined and it 

was found that factor load values of other 

indicators were more than 0.4, indicating the 

suitability of the indicators for measuring 

the latent variables of the factors affecting 

PRCC conditions. Also, the significance of 

all indicators was greater than 1.96, 

indicating a meaningful correlation between 

indicators and latent variables of factors 

affecting PRCC conditions (Table 5). 

Structural Model Fit 

 Figure 4 presents the research structural 

model based on the t-values. Since the t-

values for all paths exceed 1.96, this 

indicates that all paths are significant, 

confirming the research hypotheses at the 

95% confidence level.  

The R2 value for the construct of PRCC 

was calculated as 0.755. Considering the 

benchmark values, this confirms the fitness 

of the structural model. The effective size 

criterion (f2) for all constructs is greater than 

0.02, indicating an average effect of the 

independent variables in the study. 

Additionally, the stone-geisser criterion or 

Q2 for endogenous variables exceeds the 

threshold of 0.35, demonstrating strong 

predictive power for the model and 

confirming the appropriate fit of the 

structural model. According to the software 

output, the redundancy criterion for PRCC 

conditions is 0.568. The indicator of 

communalities, derived from the average 

factor loadings of each latent endogenous 

factor, is positive. This reflects the quality of 

the measurement model of the latent 

variables. The overall fit of the model was 

evaluated using a single criterion known as 

the Goodness of Fit (GOF). In this study, the 

GOF was found to be 0.559, indicating a 

strong overall fit for the model. 

The results of testing the research 

hypotheses with reference to Figure 3 are 

presented in Table 6. The results show that 

individual, educational and extensional, 

social, economic, physical, ecological, and 

institutional factors have a significant and 

positive effect on PRCC, and improving 

them will lead to enhancing PRCC 

conditions.  

DISCUSSION 

Given the critical conditions arising from 

climate changes and recent droughts, natural 

resources policymakers are concerned that 

no appropriate program and actions have 

been taken to reduce vulnerability and 

enhance the resilience of pastoralists. This is 

the gap that has always existed. 

Furthermore, the actions taken to improve 

resilience have often resulted in the 

misallocation of significant resources. 

Therefore, analyzing the factors influencing 

resilience was a primary objective of this 

study, which aimed to enhance pastoralists’ 

resilience. 

 Based on this, the present study aimed to 

analyze the factors affecting resilience from 

the perspective of Tehran Province 

pastoralists under climate change conditions. 

Consequently, seven factors, educational 

and extensional, social, economic, physical, 

ecological and institutional were 

investigated. According to the literature 

review, the individual factor included 

psychological indicators, health and family 

dynamics. The educational and extension 
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factor encompassed indicators related to 

education and extension services. The social 

factor was defined by indicators of social 

security, participation, trust, and coherence. 

The economic factor involved measures of 

employment and income, financial support, 

and economic capacity. The physical factor 

included indicators related to access to 

infrastructure, structures and machinery. The 

ecological factor focused on ecological 

assets and the protection of natural 

resources. Lastly, the institutional factor 

comprised indicators of institutional context, 

institutional relations, and institutional 

coherence. Robustness, adaptation, and 

transformability were identified as outcomes 

of resilience and were investigated.  

 

 

Figure 3. Measurement model. 

Table 4. Specifications of the indicators in the measurement model. 

t Factor 

loads 

Indicator  

43.484 0.845 Robustness 

34.865 0.814 After something challenging has happened, it is easy for my rangeland to 

bounce back to its current profitability 

34.873 0.827 As a pastoralist, it is hard to manage my rangeland in such a way that it 

recovers quickly from shocks 

34.683 0.831 Personally, I find it easy to get back to normal after a setback 

22.968 0.760 A big shock will not heavily affect me, as I have enough options to deal with 

this shock on my rangeland 

62.395 0.884 Adaptability  

27.518 0.786 If needed, my rangeland can adopt new activities, varieties, or technologies in 

response to challenging situations 

26.949 0.759 As a pastoralist, I can easily adapt myself to challenging situations 

39.277 0.814 In times of change, I am good at adapting myself and facing up to rangeland 

challenges 

22.801 0.736 My rangeland is not flexible and cannot easily be adjusted to deal with a 

changing environment 

66.771 0.892 Transformability 

26.955 0.757 For me, it is easy to make decisions that result in a transformation 

46.104 0.853 I am in trouble if external circumstances were to drastically change, as it is 

hard to reorganize my rangeland  

55.130 0.852 After facing a challenging period on my rangeland, I still have the ability to 

radically reorganize my rangeland 

25.889 0.737 If needed, I can easily make major changes that would transform my 

rangeland  
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Table 5. Specifications of indicators in the measurement model. 

t Standard 

factor loads 

Indicator t Standard 

factor loads 

Indicator 

42.338 0.819 Abi2 58.620 0.882 Individual factor 

36.846 0.795 Abi4 107.663 0.953 Psychological 

34.593 0.804 Abi5 17.353 0.559 Psy1 

57.622 0.876 
Financial 

support 
39.542 0.823 Psy2 

33.090 0.812 Fin1 27.812 0.751 Psy4 

28.915 0.763 Fin2 23.749 0.743 Psy6 

58.064 0.866 Fin3 35.944 0.789 Psy7 

48.990 0.829 Fin4 27.480 0.750 Psy8 

22.872 0.730 Fin5 23.924 0.648 Psy9 

58.114 0.875 Physical factor 48.938 0.897 Health and family 

42.696 0.878 
Structures and 

machines 
48.238 0.722 Heal1 

39.126 0.801 Str1 48.674 0.837 Heal2 

40.310 0.853 Str2 61.264 0.888 Heal3 

46.347 0.850 Str3 28.748 0.776 Heal4 

103.092 0.943 
Access to 

Infrastructure 
46.635 0.865 

Educational and 

extensional factor 

36.824 0.793 Inf1 110.189 0.947 Education 

28.060 0.764 Inf2 31.155 0.787 Edu2 

40.669 0.820 Inf3 51.091 0.858 Edu3 

20.627 0.687 Inf4 37.027 0.813 Edu4 

23.381 0.732 Inf5 39.536 0.818 Edu5 

22.846 0.693 Inf6 72.089 0.911 Extension 

40.794 0.831 Ecological factor 31.497 0.745 Ext1 

66.954 0.929 Ecological asset 36.012 0.790 Ext2 

20.818 0.713 Eco1 47.193 0.837 Ext3 

23.128 0.766 Eco2 61.256 0.861 Ext4 

48.766 0.844 Eco3 68.724 0.885 Social factor 

19.434 0.709 Eco4 24.036 0.705 Social Security 

38.213 0.814 Eco5 81.267 0.901 Sec1 

43.141 0.833 

Protection of 

Natural 

resources 

22.896 0.800 Sec2 

56.800 0.868 Nat1 55.075 0.868 Social Participation 

21.362 0.744 Nat2 243.104 0.988 Par1 

18.634 0.738 Nat3 288.606 0.989 Par3 

49.629 0.869 
Institutional 

factor 
118.508 0.921 Social Trust 

74.681 0.915 
Institutional 

Solidarity 
103.230 0.913 Tru1 

82.467 0.901 Sol1 104.959 0.913 Tru2 

22.894 0.745 Sol2 49.396 0.858 Social Coherence 

12.537 0.589 Sol3 79.972 0.890 Coh1 

81.336 0.907 Sol4 51.790 0.872 Coh2 

95.074 0.919 
Institutional 

Relations 
114.668 0.934 Economic factor 

23.351 0.752 Rel1 54.359 0.882 Job and income 

56.401 0.858 Rel2 25.569 0.751 Job1 

Table 5 Continued… 
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Continued of Table 5.  

t Standard 

factor loads 

Indicator t Standard 

factor loads 

Indicator 

37.898 0.809 Rel3 41.156 0.811 Job2 

45.896 0.836 
Institutional 

Platform 
28.403 0.784 Job3 

68.685 0.868 Pla1 31.332 0.758 Job4 

37.415 0.763 Pla2 28.676 0.765 Job5 

35.138 0.724 Pla3 55.360 0.882 Economic Ability 

43.181 0.847 Pla4 25.145 0.744 Abi1 

 

Figure 4. Research structural model based on t values. 

 

Table 6. The results of hypotheses testing. 

Result F2  t-

Value 

 Standardized 

Path Coefficients 

Hypothesis  

Confirmed 0.023  5.849  0.355 RCCCC   Individual factor H1 

Confirmed 0.025  8.516  0.437 RCCCC   Educational and 

extensional factor 

H2 

Confirmed 0.041  6.273  0.385 RCCCC   Social factor H3 

Confirmed 0.039  13.643  0.611 RCCCC   Economic factor H4 

Confirmed 0.022  8.928  0.469 RCCCC   Physical factor H5 

Confirmed 0.098  10.137  0.543 RCCCC   Ecological factor H6 

Confirmed 0.068  11.422  0.576 RCCCC   Institutional factor H7 
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In this study, seven hypotheses were 

formulated and tested using structural 

equation modeling with Smart PLS 

software. The impact analysis revealed path 

coefficients and significance values for the 

individual (0.355, 5.849), educational and 

extension (0.437, 8.516), social (0.385, 

6.273), economic (0.611, 13.643), physical 

(0.469, 8.928), ecological (0.543, 10.137) 

and institutional (0.576, 11.422) factors. 

This indicates that the seven aforementioned 

factors have a positive and significant effect 

on PRCC conditions with 95% confidence. 

This finding is consistent with some studies 

(Adzawla et al., 2020; Melketo et al., 2021; 

Ahmad and Afzal et al., 2021; Le Goff et 

al., 2022; Kapruwan et al., 2024).  

The R2 value for the construct of PRCC 

was calculated as 0.755, considering the 

benchmark values, confirming the fitness of 

the structural model. The GoF (0.559) 

criterion value indicated that the overall 

quality of the model was strong and the 

overall model of the study was an 

appropriate model. Therefore, the need to 

pay more attention to the model is felt. 

The second part of the model was 

dedicated to ranking the factors affecting 

PRCC conditions. The findings showed that 

the economic factor with a value of 0.611, 

the institutional factor with 0.576, the 

ecological factor with 0.543, the physical 

factor with 0.469, the educational and 

extension factor with 0.437, the social factor 

with 0.385, and the individual factor with a 

value of 0.355 had significant and positive 

effects on PRCC conditions, respectively. 

They directly explain 75.5% of the changes 

related to the variable of PRCC conditions.  

Considering the results of the second 

dimension, there is an increasing need to pay 

more attention to economic, ecological, and 

institutional factors. Attention to economic 

factor has been noted in some studies 

(Adzawla et al., 2020; Melketo et al., 2021; 

Ahmad and Afzal et al., 2021; Le Goff et 

al., 2022; Kapruwan et al., 2024). However, 

Le Goff et al. (2022) and Kapruwan et al. 

(2024) stated other priorities for 

strengthening the resilience of communities 

to CC. 

CONCLUSIONS 

This research was carried out in one of the 

key regions of Iran to explore the factors 

influencing pastoralists’ resilience to CC. 

Identifying appropriate measures to enhance 

pastoralists' resilience to CC can improve 

their adaptability to crises, thereby 

preventing rangeland degradation and 

migration of pastoralists. Accordingly, this 

study attempted to identify resilience 

measures and analyze them in the form of 

seven hypotheses and models. In this study, 

a new and comprehensive interpretation of 

the factors is considered via combination of 

the previous findings. They have been added 

to the existing body of knowledge in this 

field. The findings of this study indicated the 

significant effect of these factors on 

improving the resilience of the studied 

pastoralists. Economic, institutional and 

ecological factors are the most important 

ones affecting them. Drought affects 

vegetation and makes it difficult for 

pastoralists to meet basic needs. 

Government financial and technical support 

can protect livelihoods during times of crisis 

and increase resilience. 

Government managers and planners must 

pay special attention to the economic 

institutional and ecological factor in order 

to enhance resilience and support 

pastoralists.  

 In this study, variations in rangeland 

cover, climate, and livestock types indicates 

that pastoralists in this region do not form a 

homogeneous group and represents a 

limitation of the research.  

Finally results of this study should be 

generalized with caution to other regions 

that are less similar to this area. 
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 داران در شرایط تغییر اقلیمآوری مرتعتحلیل عوامل موثر بر تاب

اله سیدجمال فرجو امیرکیوان درویش، مریم امیدی نجف آبادی، سیدمهدی میردامادی، 
 حسینی 

 چکیده 

چالش بزرگترین  از  یکی  اقلیم  تغییر  مقیاس پدیده  در  را  مراتع  که  است  حاضر  عصر  های 
داران، اهمیت پذیری در میان مرتعای تحت تاثیر قرار داده است. افزایش آسیبجهانی و منطقه

تاب تفکر  بر  میتمرکز  نشان  را  تابآوری  مرتعدهد.  کسب  آوری  ظرفیت  به  کارهای داران  و 
پذیری است. ها، بصورت مقاومت، سازگاری و تغییرداری در مواجهه با تهدیدها یا چالش مرتع

داران استان تهران در  آوری از دیدگاه مرتعاین پژوهش با هدف کلی تحلیل عوامل موثر بر تاب
شرایط تغییر اقلیم انجام شد. این پژوهش از نظر هدف کاربردی و روش شناسی اکتشافی بود.  

انتخاب گیری تصادفی طبقهدار بود که به روش نمونهمرتع  317عه شامل  نمونه مورد مطال  ای 
داده  گردآوری  برای  پرسشنامه  شدند.  از  با " ها،  پرسشنامه  روایی  شد.  استفاده  ساخته"  محقق 

استفاده از میانگین واریانس استخراج شده و پایایی آن از طریق محاسبه پایایی ترکیبی و آلفای 
داده  شد.  تعیین  افزارکرونباخ  نرم  با  ساختاری  معادلات  سازی  مدل  تکنیک  از  استفاده  با   ها 

Smart PLS   مورد تجزیه و تحلیل قرار گرفت. نتایج نشان داد که عوامل فردی، آموزشی و
داران در شرایط آوری مرتعترویجی، اجتماعی، اقتصادی، فیزیکی، اکولوژیکی و نهادی بر تاب

داران را در شرایط تغییر آوری مرتعتاب   75.5%تغییر اقلیم رابطه معنادار دارند. این عوامل  
 .اقلیم تبیین کرد
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Identifying Priority Strategies for Entrepreneurial 

Development in the Poultry Industry: Evidence from 

Mashhad, Iran 

Maryam Dehghani Dashtabi1, Hosein Mohammadi1*, Alireza Karbasi1, Sasan Esfandiari 

Bahraseman1 

ABSTRACT  

The increasing demand for food, especially poultry products, highlights critical 

challenges to food security. In this context, agricultural entrepreneurship in the poultry 

sub-sector plays a vital role in addressing these challenges by enhancing food supply and 

contributing to economic growth and development. This study specifically focuses on 

fostering entrepreneurship within the poultry industry in Mashhad County, emphasizing 

its pivotal role in Iran's economy and its contribution to food security. Using an 

exploratory research method along with SWOT and Ordinal Priority Approach (OPA) 

analysis, 18 factors influencing entrepreneurship in the poultry industry were identified 

and weighted, leading to the development and ranking of 14 strategies. The results 

indicate that strategies such as transferring the tasks related to the poultry industry from 

the government to the private sector and using the capacities of knowledge-based 

companies for innovation in the supply of poultry input have the highest scores. In 

contrast, strategies such as organizing workshops and training courses and hiring skilled 

labore (have lower scores. The findings suggest practical concepts for poultry 

entrepreneurs, including branding, technology adoption, establishing international 

animal welfare standards, collaborating with knowledge-based companies, and 

privatization under government supervision. These strategies can foster regional 

development by promoting entrepreneurship, which in turn can increase employment, 

economic growth, and productivity, ensuring a balanced distribution of the opportunities 

and resources. 

Keywords: Entrepreneurship, Ordinal priority approach, Regional development, Strategic 

analysis, SWOT. 

INTRODUCTION 

The dynamic prospects of economic 

development, increasing population growth, 

global food demand, and rising income 

levels have intensified the need for 

sustainable solutions in the agricultural 

sector (Tilman et al., 2011). This growth in 

population and income not only heightens 

food consumption but also presents 

challenges to food security and sustainable 

development processes (Molotoks et al., 

2021; Erdaw and Beyene, 2022). Thus, 

balancing the rising demand for food with 

long-term sustainable development is 

essential (Bijl et al., 2017). As the 

agricultural sector serves as the cornerstone 

of any nation’s economy (World Bank, 

2016), it plays a crucial role in ensuring food 

security and sustainable development 

(Pawlak and Kołodziejczak, 2020). A self-

sufficient agricultural sector allows 

resources to be directed toward 

infrastructure and other areas critical to 

economic growth, while dependence on food 

imports can delay the process of sustainable 

development (Ali et al., 2021, Mohammadi 

1 Department of Agricultural Economics, Faculty of Agriculture, Ferdowsi University of Mashhad, 

Mashhad, Islamic Republic of Iran.  
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and Saghaian., 2022). In Iran, agriculture is a 

major economic sector, accounting for 

approximately 10% of GDP and 15% of 

total employment (Statistical Centre of Iran, 

2021). It not only supplies food, raw 

materials, and investment for sustainable 

economic growth (Kleyn and Ciacciariello, 

2021), but also serves as the foundation for 

rural development, supporting income 

generation, employment, and industrial 

activities. (Zecca and Bataineh, 2016). 

Among the vital sub-sectors in Iran’s 

agriculture is the poultry industry, which has 

transformed from traditional farming 

practices to a significant player in 

agricultural production and employment, 

largely due to substantial capital investment 

(Zaghari, 2018). The poultry industry 

contributes to food security, employment, 

poverty reduction, and economic 

growth(Shoofiyani et al., 2022), providing 

around 60% of the per capita animal protein 

intake through chicken meat and eggs in Iran 

(Zaghari, 2018). 

Despite the substantial role of the poultry 

industry in food security and economic 

stability, it faces significant challenges in 

Iran (Rahimi, 2013). One of the primary 

issues is the high cost of poultry feed 

combined with government price controls on 

poultry meat, aimed at consumer price 

support (Zamani et al., 2019). While these 

price controls benefit consumers, they 

reduce the profitability and incentives for 

poultry producers, ultimately impacting 

production levels (Mohammadi et al., 2023). 

This gap between the current constraints in 

the industry (high costs and limited 

incentives) and the desired state of a 

thriving, self-sustaining poultry sector that 

fosters growth and innovation represents a 

critical problem (Mottet and Tempio, 2017). 

Addressing this gap requires strategic 

interventions that enhance producer 

incentives and foster an environment 

conducive to entrepreneurial activities 

(Simonov and Girfanova, 2023). 

Entrepreneurship is crucial in overcoming 

these challenges and exploiting potential 

opportunities within the poultry industry 

(Lin et al., 2021). Agricultural 

entrepreneurship, defined as the strategic 

pursuit of market opportunities to initiate 

and expand business activities (Jafari-

Sadeghi et al., 2021), is particularly 

important in modernizing the poultry sector.  

One of the most important goals of 

entrepreneurship development in agriculture 

is to modernize agricultural structures and 

create a new agricultural environment for 

job creation (Gholamrezai et al., 2021). In 

general, Agricultural entrepreneurship, 

accompanied by the risks of the agricultural 

sector, creates avenues for employment, 

increase income, enhance quality of life, and 

greater individual participation in the 

economy. (Mohammadi et al., 2017). An 

entrepreneurial farmer interprets challenges 

and environmental changes as opportunities 

and uses the existing resources to produce 

new products or services (Aliabadi et al., 

2016). 

Given the critical role of opportunity 

recognition in the entrepreneurial process 

and its potential to advance and strengthen 

entrepreneurship (Rosca et al., 2020), it is 

essential to identify and implement effective 

strategies for entrepreneurial development in 

agricultural sub-sectors, including the 

poultry sector, to achieve an optimal level 

and position in entrepreneurship. In this 

context, the present study explores the 

landscape of entrepreneurship in agriculture, 

with a specific focus on the poultry industry. 

By examining the challenges and 

opportunities within this sector, it aims to 

provide insights for the development of 

effective entrepreneurial strategies. 

Agricultural entrepreneurship has been 

investigated in numerous studies. 

Existing research (Table 1) has examined 

the general factors influencing agriculture 

entrepreneurship, exploring its dimensions 

and obstacles through various quantitative 

and qualitative methods, including decision-

making approaches (Regmi and Naharki, 

2020), economic analysis (Khoshmaram et 

al., 2019), qualitative analysis (Choudhury 

and Easwaran, 2019; Khosravipour and 

Shoeibi, 2022), correlation analysis, and 
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structural equation modelling (Gholamrezai 

et al., 2021).  

 However, there is a gap in studies where 

previous research does not specifically focus 

on entrepreneurship in a sub-sector of 

agriculture and, generally, examines the 

agricultural sector as a whole. This study 

addresses this gap by focusing on 

entrepreneurship in the poultry industry and 

providing strategies for its promotion based 

on a comprehensive analysis of Strengths, 

Weaknesses, Opportunities, and Threats 

(SWOT). In other words, the development 

of entrepreneurship in the poultry industry 

requires a multi-level approach that 

considers the macro (industry), meso 

(sectoral), and micro (firm) levels, as the 

optimal implementation of many macro-

level strategies necessitates their execution 

at both the meso and firm levels. 

On the other hand, it is necessary to 

formulate entrepreneurship development 

strategies suitable to each region based on its 

unique economic, cultural, political, and 

climatic conditions is essential. Moreover, 

the integration of SWOT analysis and OPA 

(Ordinal Priority Approach) in this study 

represent a new approach that reveals hidden 

judgments, contradictions and uncertainties 

of decision makers, which have often been 

neglected in previous studies. The SWOT 

analysis is used as a valuable tool for 

strategic planning, enabling decision-makers 

to assess internal and external factors crucial 

for effective program formulation 

(Vashishtha and Dhawan, 2023). 

Simultaneously, the OPA, an advancement 

in Multi-Criteria Decision Making 

(MCDM), addresses the limitations of 

traditional methods like WASPAS and 

BWM. By independently estimating weights 

Table 1. Literature on agricultural entrepreneurship. 

Author Area of study Goal of the study Methodology Results 

Pindado and 

Sánchez (2017) 

Europe Analysing entrepreneurial 

behaviour in new and existing 

investments in European 

agriculture . 

Random effects 

logit models 

Newcomers in agriculture tend to lean 

more towards entrepreneurship compared 

to individuals with more prior agricultural 

experience. 

Choudhury 

and Easwaran 

(2019) 

Brahmaputra 

Valley, Assam 

(India) 

Examining the factors 

influencing agricultural 

entrepreneurship in the 

Brahmaputra Valley, Assam. 

Qualitative 

analysis and mean 

decomposition 

analysis 

Human resources with limited 

knowledge and awareness, market 

facilities, and most importantly, supply 

and demand, serve as constraints in 

agricultural entrepreneurship 

development . 

Martinho 

(2020) 

European 

Union 

Exploring Entrepreneurship 

Dimensions in European 

Union Agriculture Towards a 

More Sustainable Sector . 

Descriptive 

data analysis and 

Cobb-Douglas 

Model-based 

regressions . 

Policy tools play a significant role in 

entrepreneurship, so it is essential to 

enhance the mutual relationship between 

agricultural policies and entrepreneurship. 

Moreover, in agricultural 

entrepreneurship, economic aspects are 

pivotal . 

Regmi and 

Naharki (2020) 

Nepal Evaluating the factors 

influencing agricultural trade 

entrepreneurship . 

SWOT Increasing awareness about agricultural 

entrepreneurship, human resource 

development, infrastructure, government 

support, and establishing special export 

zones can contribute to harnessing the 

potential of agricultural trade 

entrepreneurship in Nepal . 

Gholamrezai 

et al. (2021) 

Iran Designing a model for 

sustainable entrepreneurship 

among domestic producers of 

agricultural inputs 

Structural 

Equation Model 

Sustainable entrepreneurship is 

influenced by external factors such as 

mindset, contextual conditions like 

education and community understanding, 

and intervention factors such as 

government support and the development 

of technical infrastructure 
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of experts, criteria, and options, OPA 

minimizes pairwise comparisons, enhancing 

compatibility (Sadeghi et al., 2022).  

This study contributes to the existing 

literature through several innovations. First, 

by focusing on the poultry industry as a 

specific agricultural sub-sector, it addresses 

a research gap in entrepreneurship in small 

and medium enterprises within this industry. 

Secondly, the use of an integrated SWOT-

OPA approach, as a novel method in Multi-

Criteria Decision-Making (MCDM) enables 

a more comprehensive and precise 

identification of factors influencing 

entrepreneurial development. Thirdly, all 

factors affecting entrepreneurship 

development have been identified in terms 

of strengths, weaknesses, opportunities, and 

threats, providing a better understanding of 

the internal and external environments of the 

poultry industry. Fourthly, examining this 

topic in a new geographical area aids in 

understanding regional conditions and their 

impact on entrepreneurship. 

The structure of this study is organized as 

follows: first, the introduction and the 

research necessity are presented. This is 

followed by a review and explanation of the 

theoretical foundations. Next, the research 

methodology is described, and subsequently, 

the results and discussion are provided. 

Finally, the study concludes with 

recommendations and key insights for 

fostering entrepreneurship in the poultry 

sector. 

Theoretical Foundations 

Entrepreneurial development strategies 

refer to a set of planned actions and policies 

aimed at fostering an entrepreneurial culture, 

identifying and leveraging innovative 

opportunities, and building entrepreneurial 

capacities within organizations or industries. 

These strategies may include support for 

innovation, empowerment of human 

resources, encouragement of risk-taking, and 

the establishment of supportive 

infrastructures, all contributing to economic 

growth and societal value creation. Such 

approaches are crafted at both macro and 

micro levels with the goal of enhancing 

competitiveness and entrepreneurial 

capabilities (Morris et al., 2009). 

In the field of entrepreneurial development 

strategies, various theories have been 

proposed, each addressing specific aspects 

of entrepreneurship and offering insights for 

enhancing organizational and industrial 

performance in this domain. Schumpeter’s 

Theory of Creative Destruction (1934) 

regards entrepreneurship as a force of 

creative destruction that drives innovation 

and economic development (Croitoru, 

2012). According to this theory, 

entrepreneurs introduce new products, 

technologies, and processes, reshaping 

market structures and creating new 

opportunities that contribute to economic 

growth. Kirzner (1973) emphasizes in his 

“Theory of Entrepreneurial Discovery” the 

importance of identifying untapped market 

opportunities, proposing that entrepreneurs 

can enhance the economy by addressing and 

leveraging market imbalances. The 

Resource-Based View (RBV) by Barney 

(1991) posits that an organization’s unique 

resources and capabilities can lead to 

sustainable competitive advantage and 

entrepreneurial development. Additionally, 

Innovation Systems Theory of Freeman 

(1987) highlights that innovation and 

entrepreneurship depend on supportive 

environments, policies, institutions, and 

networks, suggesting that entrepreneurial 

development requires appropriate 

infrastructure, governmental support, and 

policies to strengthen innovation and 

industrial growth. The Cognitive Theory of 

Entrepreneurship by Mitchell et al. (2002) 

focuses on the cognitive and psychological 

processes of entrepreneurs, examining the 

mental and psychological factors involved in 

identifying and acting upon opportunities. 

The Theory of Planned Behavior of Ajzen 

(1991) posits that individuals’ intentions for 

entrepreneurial behavior are influenced by 

three main factors: attitudes toward the 

behavior, subjective norms, and perceived 
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behavioral control, which help entrepreneurs 

better understand the determinants of their 

decision-making processes. Finally, the 

Entrepreneurial Ecosystem Theory of 

Isenberg explores the factors that shape the 

entrepreneurial environment and are 

essential for entrepreneurial development, 

such as human capital, venture capital, 

infrastructure, government policies, and an 

entrepreneurial culture (Aryal, 2021). 

Collectively, these theories provide robust 

theoretical frameworks for fostering 

entrepreneurial development and assist 

organizations and policymakers in 

identifying strengths and opportunities to 

create environments conducive to 

entrepreneurial growth and innovation. 

In this regard, entrepreneurial 

development strategies can be classified at 

three levels: macro (industry), meso 

(sectoral), and micro (firm). At the macro 

level, these strategies focus on establishing 

infrastructure, supportive policies, and an 

environment conducive to entrepreneurial 

growth across the entire industry. Examples 

include creative destruction strategies, based 

on Schumpeter’s theory, which emphasize 

fostering innovation and new technologies to 

reshape market structures and create new 

opportunities; opportunity discovery 

strategies, grounded in Kirzner’s theory, 

which focus on identifying and capitalizing 

on new opportunities and addressing market 

imbalances at the industry level; 

entrepreneurial ecosystem strategies, which 

aim to strengthen ecosystem factors like 

human capital, venture capital, 

infrastructure, and government policies to 

support entrepreneurship; and innovation 

enhancement strategies, derived from 

Innovation Systems Theory, which build a 

supportive environment at the industry level 

through infrastructure, institutions, and 

policies that encourage sustained innovation. 

Meso-level entrepreneurial development 

strategies, acting as a bridge between macro 

policies and micro-level actions, focus on 

strengthening key factors for fostering 

entrepreneurship within a specific sector. 

These strategies include creating and 

enhancing value networks and supply 

chains, supporting sector-specific innovation 

and technology, establishing industry 

associations and cooperatives, and providing 

training and skill development at the sectoral 

level. Drawing on the theories of Creative 

Destruction, Innovation Systems, and 

Entrepreneurial Ecosystems, these initiatives 

provide the necessary infrastructure and 

connections, enabling entrepreneurs to 

capitalize on new opportunities while 

enhancing collaboration and human 

resources. Additionally, these strategies 

encourage risk-taking and cultivate an 

entrepreneurial culture within the industry, 

creating a foundation for sustainable 

innovation and growth. 

Finally, at the micro level, entrepreneurial 

development strategies are directed toward 

identifying, leveraging, and enhancing 

internal capacities within organizations to 

foster sustainable innovation and 

competitiveness. These include resource and 

capability-based strategies, based on the 

Resource-Based View (RBV), which 

strengthen unique organizational resources 

and capabilities to achieve sustainable 

competitive advantage. Additionally, 

cognitive entrepreneurship strategies, 

grounded in Cognitive Theory, develop 

entrepreneurs' cognitive processes for 

identifying and utilizing internal 

opportunities. Planned behavior-based 

strategies, based on the Theory of Planned 

Behavior, reinforce factors such as attitudes, 

subjective norms, and perceived control that 

influence entrepreneurial intent within the 

organization. Furthermore, internal 

innovation enhancement strategies focus on 

supporting in-house innovation and 

empowering human resources to develop 

new ideas and products. 

Together, these strategies at macro, meso, 

and micro levels assist industries and 

organizations in leveraging resources to 

create environments conducive to 

entrepreneurial growth and innovation 

across the poultry industry. 
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MATERIALS AND METHODS  

Study Area 

The county of Mashhad, located in the 

north-eastern region of Iran, was selected as 

the study area due to its critical role in 

agricultural and poultry industries of the 

country. The county’s agricultural potential 

and its significance in the poultry sector 

make it an ideal region for investigating 

entrepreneurial opportunities in agriculture. 

Mashhad serves as the capital of Khorasan 

Razavi Province (Figure 1), and accounts for 

3.9% of Iran's total livestock production, 

with an annual output of 1,575,727 tons. The 

province ranks second in egg production 

with a 13% share and is the third-largest 

producer of poultry meat in Iran, with an 

annual production of approximately 120,000 

tons (Ministry of Agriculture-Jahad, 2021). 

The share of Mashhad in the agricultural 

production of Khorasan Razavi Province is 

13%, holding the first rank among the 

counties in the province. In terms of the 

number of livestock units, it also ranks 

second in the province, accounting for a 

10% share (Ministry of Agriculture-Jihad 

2021). Currently, there are 210 poultry 

farming units in the county of Mashhad, 

employing 20,414 workers (Ministry of 

Agriculture-Jihad, 2021). Therefore, the 

poultry industry in Mashhad is one of the 

most significant economic sectors, offering 

substantial potential for job creation and 

production growth. Thus, considering the 

potential of the county of Mashhad in the 

production of poultry-related products and 

the role of agricultural entrepreneurship in 

the economy, this county was chosen as the 

study area to ultimately provide solutions for 

the development of entrepreneurship in this 

region. 

Population 

In this study, the sampling method used 

was a form of purposive sampling, i.e. 

“Sampling to Achieve Representativeness or 

Comparability”. Purposive sampling, also 

known as qualitative sampling, involves 

intentionally selecting participants to gain 

specific insights or knowledge. Unlike 

methods that aim to establish generalizable 

findings or fixed rules, purposive sampling 

focuses on deepening understanding within a 

 

Figure 1. Geographical location of the study area in Khorasan Razavi Province, Iran (Bahraseman et al., 

2024). 
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specialized context. In this approach, 

researchers determine sample size based on 

mental processes, seeking participants who 

will provide the most comprehensive 

information about the phenomenon under 

investigation. Accordingly, twenty 

interviews were conducted with stakeholder 

groups in September 2023 to examine the 

challenges related to enhancing and 

developing entrepreneurship in small and 

medium-sized enterprises within the poultry 

industry. 

This study utilized field research, literature 

review, interviews, and surveys to identify 

strategies for enhancing entrepreneurship in 

the poultry industry. Accordingly, twenty 

interviews were conducted with stakeholder 

groups in September 2023 to examine the 

challenges related to enhancing and 

developing entrepreneurship in small and 

medium-sized enterprises within the poultry 

industry. Table 2 displays the frequency of 

individuals' participation in the interviews 

related to the research.  

Methodology 

This study adopts a pragmatic paradigm 

with a quantitative and exploratory approach 

to identify and prioritize strategies for 

entrepreneurial development in the poultry 

industry. Utilizing SWOT analysis 

integrated with the Ordinal Priority 

Approach (OPA), the research employs a 

systematic and quantitative method for 

evaluating and ranking strategic factors. The 

OPA model was applied using specialized 

web-based software for multi-criteria 

decision analysis. Ataei et al. (2020) and 

Mahmoudi et al. (2023) were the developers 

of this software. 

 Figure 2, shows the incorporation of the 

SWOT-OPA methodology used in this study 

to identify the factors influencing 

entrepreneurship development in the poultry 

industry. The primary aim of this approach 

was to outline and prioritize alternative 

strategies for the progression of 

entrepreneurship within the poultry sector. 

The process of identifying factors 

influencing entrepreneurship in the poultry 

industry included conducting a SWOT 

analysis. Following this, the OPA approach 

was implemented to assess the weight of 

each SWOT sub-factor, and the OPA 

method was employed to prioritize 

alternative strategies. The next section 

presents a brief overview of the 

methodologies applied in this study. 

SWOT 

 The SWOT (Strengths, Weaknesses, 

Opportunities, and Threats) analysis is a 

strategic planning tool used to evaluate 

internal and external factors that affect an 

organization's success (Taherdoost and 

Madanchian, 2021). Strengths and 

weaknesses are internal factors, while 

opportunities and threats are external. 

Strategies derived from SWOT analysis 

include (Figure 3): Aggressive strategies 

(SO), leveraging strengths to capitalize on 

opportunities; conservative strategies (WO), 

mitigating weaknesses by exploiting 

opportunities; competitive strategies (ST), 

utilizing strengths to mitigate the impact of 

threats; and defensive strategies (WT), 

employed when external threats align with 

internal weaknesses. In this scenario, the 

defensive strategy aims to prevent negative 

internal weaknesses from being highly 

vulnerable to external threats (Raddad, 

2022). This analysis is widely applied in 

business, marketing, and decision-making to 

formulate strategies based on a thorough 

Table 2. The rate of engagement of stakeholders in interview sessions. 

Participants Number of participants 

Government organization managers 7 

Academic individuals 5 

Poultry farmers 8 

Total 20 
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understanding of influencing factors (Stefan 

et al., 2021). This study employed SWOT 

analysis to propose strategies for enhancing 

entrepreneurship in Mashhad’s Poultry 

Industry.  

Ordinal Priority Approach (OPA) 

The OPA is a significant advancement 

within the field of Multiple Criteria Decision 

Making (MCDM) theory through a linear 

mathematical model. This approach was 

suggested by Ataei et al. )2020). The OPA 

method supports both individual and group 

decision-making by simultaneously 

considering experts, criteria, and 

alternatives. It excels in calculating 

rankings, expert weights, and criteria 

weights without the need for conventional 

normalization, and can handle incomplete 

data. This means that when experts lack 

sufficient knowledge or relevant experience 

in the judgment process, they can skip 

certain options related to a specific criterion, 

thereby enhancing decision-making 

accuracy and efficiency (Sadeghi et al., 

2022). 

OPA, unlike similar decision-making 

techniques, calculates alternatives rankings, 

expert weights, and criteria weights 

simultaneously. OPA does not require 

aggregation methods for gathering expert 

judgments in group decision-making. 

Furthermore, OPA does not utilize pairwise 

comparison matrices for alternatives and 

criteria (Mahmoudi et al., 2021). Instead, it 

requires ordinal data for criteria and 

alternatives. In order to explain the steps of 

OPA, it is essential to have a clear 

understanding of the variables, indexes, and 

sets as outlined in Table 3. 

The computational process of OPA 

encompasses the following stages: 

 

Figure 2. The framework of SWOT-OPA in the study. 

 

Figure 3. The configuration of the SWOT matrix. 

Weaknesses Strengths 
                             Internal 

External 

WO strategy (Conservative) SO strategy (Offensive) Opportunities 

WT strategy (Defensive) ST strategy (Competitive) Threats 
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Step 1 involves the process of identifying 

the criteria and sub-criteria for alternatives 

selection. 

Step 2 entails determining the ordinal 

preferences for criteria and sub-criteria. 

Step 3 involves constructing the linear 

model (Equation 1) using the information 

collected from steps 1 and 2. Subsequently, 

it can use appropriate software such as 

LINGO, MATLAB, Python, or similar tools 

to solve the model.  

𝑀𝑎𝑥 𝑍 

s.t. 

𝑍 ≤ 𝑖 (𝑗 (𝑟 (𝑊𝑖𝑗𝑘𝑟 − 𝑊𝑖𝑗𝑘𝑟
+1))) ∀ 𝑖, 𝑗, 𝑘 

and 𝑟 

𝑍 ≤ 𝑖𝑗𝑚𝑊𝑖𝑗𝑘𝑚 ∀ 𝑖, 𝑗 and 𝑘 

𝑝 𝑛 𝑚 

∑ ∑ ∑ 𝑊𝑖𝑗𝑘 = 1 

𝑖=1 𝑗=1 𝑘=1 

𝑊𝑖𝑗𝑘 ≥ 0 ∀ 𝑖, 𝑗 and 𝑘 where 𝑍: 

Unrestricted in sign 

(1) 

After successfully solving the model, 

Equation (2) is employed to determine the 

alternatives weights. 

𝑝 𝑛 

𝑊𝑘 = ∑ ∑ 𝑊𝑖𝑗𝑘 ∀ 𝑘 

𝑖=1 𝑗=1 

 

(2) 

In order to determine the criteria weights, 

Equation (3) is applied. 

𝑝 𝑚 

𝑊𝑗 = ∑ ∑ 𝑊𝑖𝑗𝑘 ∀ 𝑗 
𝑖=1 𝑘=1 

(3) 

For the computation of expert weights, 

Equation (4) is utilized. 

𝑛 𝑚 

𝑊𝑖 = ∑ ∑ 𝑊𝑖𝑗𝑘 ∀ 𝑖 
𝑗=1 𝑘=1 

(4) 

Subsequently, these weights can be 

utilized for decision-making and the ranking 

of criteria, experts, and alternatives. 

RESULTS AND DISCUSSION 

Effective factors influencing 

entrepreneurship development in the poultry 

subsector in Mashhad have been identified 

based on library research, expert interviews, 

field studies, and relevant literature (Column 

3 (SWOT sub-factors) Table 4). The results 

of the evaluation matrix of internal and 

external factors for entrepreneurial 

development in the poultry subsector, using 

the OPA approach, are reported in Table 4. 

Among the four strengths ranked by the 

expert community,  

Table 3. Sets, indexes, and variables used in the OPA. 

Sets 

I Set of experts ∀I ∈ I 

J Set of criteria ∀j ∈ J 

K Set of alternatives ∀k ∈ K 

Indexes 

𝑖 Index of the experts (1, …, 𝑝) 

𝑗 Index of preference of the criteria (1, …, 𝑛) 

𝑘 Index of the alternatives (1, …, 𝑚) 

Variables 

Z The objective function 

𝑊𝑖𝑗𝑘 
𝑟
 Weight (importance) of 𝑘th alternative based on 𝑗th criterion by 𝑖th expert at 𝑟th rank 

Parameters 

𝑖 The rank of expert 𝑖 
𝑗 The rank of criterion 𝑗 
𝑟 The rank of alternative 𝑘 
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Table 4. Matrix of internal and external factors evaluation for entrepreneurial development in the 

poultry subsector. 

SWOT factors Symbol SWOT sub-factors Weight Rank1 Overall rank 

Strengths (S) 

 

S1 High market share 0.9027 2 12 

S2 

Presence of significant technical 

knowledge and specialized 

human resources in the poultry 

sub-sector 

0.7750 4 14 

S3 

The conditions and capacities of 

the province in the field of 

poultry-related productions 

0.8431 3 13 

S4 
Existence of poultry farmers' 

unions and associations 
0.9222 1 9 

Weakness (W) 

 

W1 

Insurance coverage shortages 

and weaknesses in support 

programs during crisis 

conditions 

0.9789 2 3 

W2 

Lack or insufficiency of poultry 

product processing and storage 

industries 

0.9552 4 6 

W3 
Low diversity of processed 

products 
0.9444 5 7 

W4 Low competitiveness 0.9279 6 8 

W5 Lack of attention to branding 0.9554 3 5 

W6 

Low capacity for the production 

of inputs in the country and a 

shortage of poultry inputs 

0.9813 1 2 

Opportunities (O) 

O1 
Proximity to the border for 

exports 
0.9662 1 4 

O2 
Market growth and increased 

demand for poultry products 
0.9131 2 11 

O3 
Existence of private sector 

capital 
0.1751 4 18 

O4 

One of the priority sub-sectors 

in agriculture for the 

government 

0.2045 3 16 

Threats (T) 

T1 

Sanctions on the country and 

difficulties in obtaining 

equipment such as drugs, 

vaccines, and technology 

transfer 

0.6808 3 15 

T2 
Fluctuations in raw material 

prices 
0.9853 1 1 

T3 

Market imbalance and 

inefficiency of supportive 

policies for production 

0.9196 2 10 

T4 
Existence of contagious avian 

diseases 
0.1863 4 17 

Source: Research findings. 
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factor S4, which is the presence of poultry 

farmers' unions and associations, secured the 

highest ranking with a score of 0.0922.   

Experts in this research find that poultry 

farmers' unions and associations in Mashhad 

are crucial for poultry entrepreneurship due 

to their role in information exchange, 

resource procurement, and understanding 

market challenges. These organizations help 

reduce production costs, improve access to 

quality resources, and foster an 

entrepreneurial culture. This supports 

findings by Karami and Agahi (2018), who 

noted that cooperatives and supplier 

associations positively impact the 

capabilities and motivation of poultry 

business owners. 

Among the identified six weaknesses, the 

low capacity of input production and the 

shortage of poultry inputs in the country 

(W6) have been assigned the highest ranking 

with a score of 0.0981. Experts identify the 

scarcity of poultry inputs and reliance on 

imports as a major weakness, leading to 

higher production costs and reduced 

competitiveness. This shortage hampers 

export performance, limits new business 

development, and poses challenges for 

entrepreneurs in the poultry industry. It may 

even lead entrepreneurs to fear a lack of 

input, discouraging them from initiating new 

businesses. In this regard, reference can be 

made to Zaghari (2018), which identifies 

poultry nutrition and the shortage of 

production inputs as one of the main 

challenges in poultry farming in Iran. 

Source: research findings. 

According to the results of the OPA 

approach for evaluating the matrix of 

external factors, as per the experts' opinions, 

it is evident that the highest priority among 

the four identified opportunities for 

entrepreneurial development in the poultry 

subsector is attributed to the proximity to 

borders for exports (O1). This criterion has 

been assigned the highest ranking with a 

score of 0.9662. Proximity to borders creates 

new export opportunities and encourages 

producers to optimize production by 

adhering to international standards, which 

enhances product quality and 

competitiveness. Additionally, export 

activities driven by production growth 

provide a platform for entrepreneurial 

development and increased employment. In 

support of this conclusion, reference can be 

made to the study conducted by Doan 

(2022), which has found that changes in 

international trade market dynamics in 

Vietnam and access to export markets 

significantly impact the activities of 

entrepreneurial enterprises. Furthermore, 

Khanal (2018) considers access to distant 

Western markets as a motivator for 

entrepreneurial farmers in Nepal. 

The analysis of identified threats has 

shown that changes in raw material prices 

(T2) have obtained the highest score of 

0.985. Fluctuations in raw material prices 

increase production costs, reducing 

profitability and raising final product prices, 

which negatively impacts marketability and 

competitiveness. This is particularly 

challenging for new entrepreneurs and small 

businesses in the poultry industry. As a 

result, these price changes can dampen 

investment decisions, entrepreneurial 

enthusiasm, and business development 

strategies. In this regard, the findings of the 

study by Shoofiyani et al. (2022) also 

demonstrated that price fluctuations in 

commodities (such as chicken feed or 

vaccines/boosters) have resulted in increased 

costs and impact the activities of the supply 

chain. 

As illustrated in Figure 4, a comprehensive 

comparison was conducted for all sub-

factors of the SWOT analysis pertaining to 

entrepreneurship in the poultry industry The 

foremost factors, in descending order of 

significance, include fluctuations in raw 

material prices (T2) with a weight of 0.985, 

low capacity for the production of inputs in 

the country and a shortage of poultry inputs 

(W6) with a weight of 0.981, and Insurance 

coverage shortages and weaknesses in 

support programs during crisis conditions 

(W1) with a weight of 0.979.  

After identifying the internal and external 

factors related to entrepreneurial 
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development in the poultry subsector and 

scoring them using the OPA method, 

practical strategies for entrepreneurship 

development in this area were extracted 

(Table 5). Subsequently, the prioritization of 

these strategies was performed using the 

OPA technique. Columns 3 and 4 of Table 

5, respectively, indicate the final weights 

and rankings of the strategies. 

As depicted in Table (5), this study 

suggests four defensive strategies, three 

offensive strategies, three competitive 

strategies, and four conservative strategies.  

As shown in Figure 5, all strategies related 

to entrepreneurship development in the 

poultry industry were compared. 

Transferring responsibilities related to the 

poultry industry from the government to the 

 

Figure 4. Overall ranking of criteria (sub-factors within the SWOT analysis). 

Table 5. Entrepreneurship development strategies ranking in the poultry subsector using the OPA 

technique. 

Symbol Strategies  Weight Rank 

ST1 Establishing a strong network (strengthening collaboration) 0.0722 8 

WO1 Investing in Infrastructure 0.0833 6 

WO2 Transferring responsibilities related to the poultry industry from 

the government to the private sector 

0.1119 1 

SO1 Improving Animal Welfare 0.0260 14 

WT1 Utilizing the capacities of knowledge-based companies for the 

provision of new inputs 

0.0968 2 

WT2 Branding and marketing 0.0931 3 

WO3 Diversifying income streams 0.0728 7 

ST2 Implementing biosecurity measures 0.0463 12 

WT3 Expanding insurance coverage 0.0921 4 

ST3 Market Research 0.0615 10 

WO4 Utilizing Innovative Technologies in Production Units 0.0666 9 

SO2 Conducting workshops and training courses for entrepreneurs in 

this field 

0.0359 13 

SO3 Developing an entrepreneurial culture in the poultry industry (to 

enhance risk-taking) 

0.0507 11 

WT4 Financial provision 0.0907 5 

Source: Research findings. 
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private sector (WO2), utilizing the capacities 

of knowledge-based companies for the 

provision of new inputs (WT1), and 

branding and marketing (WT2) have been 

recognized as the important strategies, each 

assigned weights of 0.112, 0.097, and 0.093, 

correspondingly. According to the results of 

Table 5 and Figure 5, the most important 

entrepreneurship development strategies in 

the poultry subsector include:  

Rank 1: Transferring Responsibilities 

Related to the Poultry Industry from the 

Government to the Private Sector (WO2) 

The institutional structure of Iran's poultry 

industry is characterized by a significant 

level of government intervention, which, 

while aimed at stabilizing prices and 

ensuring food security, often leads to 

inefficiencies. Government-supervised 

privatization, as a context-specific strategy, 

seeks to leverage the capabilities of the 

private sector to mitigate bureaucratic delays 

and foster innovation. This approach aligns 

with the successful implementation of 

similar strategies in other sectors, where 

gradual privatization under regulatory 

oversight has improved operational 

flexibility and market responsiveness 

(Barcho, 2019). In the context of Iran, the 

role of cohesive cooperatives and 

associations within the poultry sector can be 

expanded to take on responsibilities 

traditionally held by the government, such as 

input procurement and market coordination. 

This shift reduces bureaucratic barriers, 

enhances entrepreneurs' autonomy, and 

creates a competitive environment 

conducive to new business ventures. 

Additionally, the transfer of tasks must be 

complemented by robust institutional 

support, including clear regulatory 

frameworks and incentives, to ensure a 

smooth transition and sustained growth in 

entrepreneurial activities. This finding is 

consistent with the research by Ilham 

(2015), which highlights that privatization, 

combined with government oversight, can 

enhance the performance of poultry industry 

businesses. This approach strengthens 

production structures, reduces economic 

vulnerabilities, and improves efficiency. 

Rank 2: Utilizing the Capacities of 

Knowledge-Based Companies for the 

Provision of New Inputs (WT1) 

Knowledge-based companies lead 

innovation in nutrition, health, and 

technology within the poultry industry, 

creating new opportunities for entrepreneurs 

in breeding and processing. Their close 

connections with the market help 

entrepreneurs effectively understand and 

respond to market needs (Bayo and 

 

Figure 5. Overall ranking of strategies. 
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Emmanuel, 2020). By offering solutions to 

optimize input production and supply high-

quality inputs, these companies reduce risks 

and enhance production management. 

Leveraging their expertise is crucial for 

improving processes and fostering 

entrepreneurial growth in the poultry sector.  

Rank 3: Branding and Marketing 

(WT2) 

Branding creates a unique business 

identity and, when paired with effective 

marketing, protects against market 

fluctuations, ensuring stability. In the 

poultry industry, where price volatility is 

frequent, developing and reinforcing product 

brands is crucial for long-term success 

(Doan, 2022). In this regard, Shoofiyani et 

al. (2022) also emphasized that new entrants 

in the poultry industry, particularly 

entrepreneurs, must enhance consumer 

awareness of their brand. One effective 

approach to enhance product awareness is 

the implementation of a comprehensive 

marketing strategy. Additionally, Subagja et 

al. (2022) consider continuous improvement 

in the quality of poultry slaughterhouse 

products and a strong brand as essential 

elements for competing with similar 

businesses. 

Rank 4: Expanding Insurance Coverage 

(WT3) 

Insurance coverage can support producers 

against economic losses resulting from 

various factors such as natural disasters, 

diseases, or market fluctuations (Alam et al., 

2020). Insurance provides compensation to 

poultry farmers in Iran if the entire farm 

stock (flock) is lost, which can diminish the 

motivation of entrepreneurs in the poultry 

sub-sector. In general, increasing insurance 

coverage in the poultry industry (i.e. 

payment of indemnity in case of losses and 

damage to a percentage of the flock) can 

create a more secure environment for 

entrepreneurs, encouraging them to take 

risks and expand their businesses. 

Rank 5: Financial Provision (WT4) 

Access to financial resources is crucial for 

establishing, expanding, and managing 

poultry businesses, as it allows for easier 

procurement of production inputs and 

mitigates risks from price fluctuations 

(Daemane and Muroyiwa, 2022). Favorable 

financial conditions also encourage 

innovation in production, marketing, and 

management, improving efficiency and 

fostering entrepreneurial growth in the 

poultry industry. In this regard, Aqajani et 

al. (2008) have identified financial provision 

through low-interest loans as a primary need 

for entrepreneurs, which is considered one 

of the main responsibilities of the 

government. Additionally, De Clercq et al. 

(2009) identified lack of capital and 

financial resources as obstacles to 

entrepreneurship. 

Rank 6: Investing in Infrastructure 

(WO1) 

Investment in infrastructure, including 

poultry farms, transportation, and processing 

facilities, enhances efficiency and stimulates 

local economies, contributing to business 

competitiveness (Subagja et al., 2022). Such 

investments create a favorable environment 

for entrepreneurship in the poultry industry. 

Regmi and Naharki (2020) emphasize that 

supporting agriculture entrepreneurship 

requires investment in essential 

infrastructures like (Regmi and Naharki 

(2020)) systems, transportation, marketing, 

and storage facilities. These investments are 

crucial for promoting and sustaining 

entrepreneurship in the sector. 
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Rank 7: Diversifying Income Streams 

(WO3) 

Diversifying income streams in the poultry 

industry through multiple sources, like meat 

and egg sales or innovative technologies, 

reduces risks and increases business 

resilience. This strategy enhances 

competitiveness, attracts new customers, and 

strengthens market position, enabling 

entrepreneurs to capitalize on various 

opportunities while minimizing risks. 

Rank 8: Establishing a Strong Network 

(Strengthening Collaboration) (ST1) 

Being part of a network allows 

entrepreneurs to stay informed about market 

trends, consumer preferences, and industry 

innovations. Networking and access to 

exhibitions and conferences can strengthen 

the entrepreneurial culture and relationships 

among entrepreneurs, while also helping 

them better manage challenges and risks. 

(Ribeiro et al., 2021). Networking can 

reduce the lack of entrepreneurial culture, 

leading to the identification and creation of 

diverse job opportunities (Regmi and 

Naharki, 2020). Aqajani et al. (2008) 

emphasized in their study that implementing 

entrepreneurial ideas requires an 

understanding of prerequisites, which can be 

achieved through organizing exhibitions and 

conferences.  

Rank 9: Utilizing Innovative 

Technologies in Production Units (WO4) 

The adoption of innovative technologies, 

such as the Internet of Things (IoT), in 

poultry production enhances safety, product 

quality, and access to international markets, 

leading to increased productivity and 

profitability (Kraus et al., 2021). These 

efficiency gains motivate entrepreneurs in 

the poultry sector. Developing 

organizational data strategies and attracting 

specialized IoT talent are crucial for 

leveraging these technologies to boost 

revenue and drive entrepreneurial 

motivation (Shoofiyani et al., 2022). 

Rank 10: Market Research (ST3) 

When entrepreneurs have a clear 

understanding of the market needs and 

opportunities through market research, they 

can tailor their poultry-related ventures to 

meet those demands more effectively, 

enhancing the entrepreneurship landscape in 

the sector. Identifying innovative 

opportunities and assessing market demand 

ensures successful product supply, 

supporting the growth and sustainability of 

poultry businesses (Khoshmaram et al., 

2019). (Sarihan) 2024) proposed that 

increasing consumer awareness of the 

benefits of export products could lead to 

higher demand and strengthen exports to 

target markets. Additionally, Hosseinzadeh 

et al. (2022) emphasized that focusing on 

the development of new products, 

understanding global markets, and engaging 

with the broader community leads to growth 

and improvement in agricultural 

entrepreneurship activities. Moreover, 

Regmi and Naharki (2020) concluded that 

lack of agricultural research is a significant 

barrier to the overall development of the 

agricultural sector in Nepal. 

Rank 11: Developing an 

Entrepreneurial Culture in the Poultry 

Industry (To Enhance Risk-Taking) 

(SO3) 

Developing an entrepreneurial culture 

fosters innovation and encourages 

individuals to embrace new ideas, increasing 

their willingness to take risks. This, in turn, 

supports entrepreneurial development and 

the establishment of innovative businesses in 

the poultry industry. In this context, one can 

refer to the findings of the study by Fritsch 

and Wyrwich (2018), who stated that the 

prevalence of entrepreneurial culture has had 
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a significant impact on the emergence of 

new businesses in Germany. 

Rank 12: Implementing Biosecurity 

Measures (ST2) 

Poultry production generates by-products 

such as waste from droppings, hatcheries, 

and feed, raising environmental and health 

concerns (Ka and Benson, 2014). 

Environmental pollution, widespread 

diseases, etc. impact entrepreneurship 

development and societal progress (Doan, 

2022). Biosecurity measures in the poultry 

industry reduce the risk of disease 

transmission and potential economic losses 

and mortality. These measures also help 

meet regulatory standards and consumer 

expectations, ensuring the quality and safety 

of poultry products. 

Rank 13: Conducting Workshops and 

Training Courses for Entrepreneurs in 

This Field (SO2) 

Workshops provide entrepreneurs with 

market insights and specialized knowledge, 

enhance their confidence and decision-

making abilities, and offer motivation for 

successful business investments (Galvão et 

al., 2020). So, empowering individuals 

through enhancing their knowledge and 

skills levels in performing activities leads to 

development (Abdollahi Kalourazi et al., 

2020). Furthermore, Karami and Agahi 

(2018) stated that if creativity and 

innovation in agriculture are combined with 

individuals' skills and managerial 

capabilities, agricultural entrepreneurship 

will experience significant growth. 

Rank 14: Improving Animal Welfare 

(SO1) 

Improving animal welfare by providing 

proper spaces, nutrition, and natural 

conditions reduces stress and disease, 

enhances product quality (Buller et al., 

2020). High-quality products are more 

readily accepted in the market and can 

command better prices. Additionally, 

improving animal welfare can align 

businesses with local and international 

regulations and standards, aiding in the 

recognition and validation of businesses 

while promoting ethical and social standards 

associated with animal husbandry (FAO, 

2023). Enhancing animal welfare in the 

poultry industry fosters entrepreneurial 

opportunities in equipment production, 

welfare-focused management, and 

consulting services. This not only creates 

new business prospects but also supports the 

long-term sustainability of poultry farming. 

By amalgamating these approaches, one 

can improve the advancement of 

entrepreneurship in the poultry sector, 

consequently, fostering the generation of 

economic prospects and augmenting the 

sustainability and adaptability of the food 

system. 

Ultimately, the results of this study 

recommend: 

 1. Transfer of Responsibilities to the 

Private Sector: The study results indicate 

that the primary strategy for fostering 

entrepreneurship in the poultry industry is 

the transfer of responsibilities related to the 

poultry industry from the government to the 

private sector and associations. Delegating 

responsibilities to the private sector can 

enhance flexibility, competition, and private 

investment, as the private sector can more 

swiftly address market needs without 

bureaucratic delays. Given the existence of 

cohesive cooperatives and associations, it is 

recommended that tasks related to the 

poultry industry be transferred from the 

government to the private sector, with the 

government overseeing the execution of 

these responsibilities.  

2. Utilization of Knowledge-Based 

Companies for Innovation: The second 

priority is to leverage the capabilities of 

knowledge-based companies to drive 

innovation in poultry input production. 

Given the constraints on input production in 
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Iran and the challenges faced by poultry 

producers, utilizing these companies for 

developing new inputs is crucial. Therefore, 

it is recommended to create platforms for 

communication between knowledge-based 

companies and poultry producers to 

facilitate technology transfer. Additionally, 

monitoring and evaluating the impact of 

these innovations is essential. In this regard, 

allocating experimental farms for this 

purpose can ensure the enhancement of 

production processes through the 

capabilities of knowledge-based companies. 

 3. Establishment of International Animal 

Health Standards and Financial Incentives 

for Export: At the international level, it is 

recommended that governments establish 

and advance international animal health 

standards and provide financial incentives to 

entrepreneurs for entering global markets 

and boosting exports, thereby increasing 

competition in the poultry industry. 

Additionally, governments should leverage 

successful practices from leading countries 

to enhance this sector’s contribution to 

global food security. 

 4. Organizing Workshops and Training 

Courses for Entrepreneurs: The findings of 

this study can have practical implications for 

producers in the poultry sub-sector, such as 

organizing workshops and training courses. 

These initiatives can boost the confidence 

and motivation of entrepreneurs, 

encouraging them to initiate and succeed in 

business ventures. 5. Improving Access to 

Financial Resources and Expanding 

Insurance Coverage. Other implications 

include improving government support 

programs to facilitate access to financial 

resources for entrepreneurs. Additionally, 

creating employment policies in the poultry 

industry and expanding insurance coverage 

to support producers in managing production 

risks are highlighted as potential outcomes 

of these results.  

This study, while comprehensive, has certain 

limitations that should be acknowledged. 

Addressing these limitations in future 

research could enhance the reliability and 

applicability of findings related to 

entrepreneurial development in the poultry 

industry. Regional Limitation: This research 

is focused specifically on Mashhad County, 

which may limit the generalizability of its 

findings to other regions. To address this, 

future research should replicate similar 

studies across different regions with distinct 

cultural, economic, and regulatory 

conditions. This comparative approach 

would allow for region-specific strategies 

that better suit local needs. Timeframe 

Constraints: The data collection was 

conducted over a limited period, capturing a 

snapshot of the industry at a particular time. 

Given the dynamic nature of markets, 

technologies, and government policies, 

future studies should consider a longitudinal 

design. This would provide a more 

comprehensive view of how changes over 

time affect the entrepreneurship landscape, 

allowing for adaptive strategies that remain 

relevant as conditions evolve. Sector-

Specific Scope: This research is confined to 

the poultry industry, potentially limiting its 

applicability to other agricultural sub-

sectors. Future studies could expand the 

scope to include similar agribusiness sectors, 

such as livestock or aquaculture. This 

broader approach would yield comparative 

insights, highlighting unique challenges and 

opportunities across agricultural industries. 

Addressing these limitations can guide 

future research toward more robust, 

versatile, and contextually relevant findings 

that better inform strategies for fostering 

entrepreneurship in agriculture. 

 

CONCLUSIONS 

This study aimed at enhancing 

entrepreneurship in the poultry industry of 

Mashhad. Through SWOT analysis and the 

Ordinal Priority Approach (OPA), 14 

strategies for entrepreneurial development 

were identified and prioritized. The results 

indicated that transferring responsibilities 

from the government to the private sector, 

utilizing the capacities of knowledge-based 



  _____________________________________________________________ Dehghani Dashtabi et al. 

82 

companies for innovation, and focusing on 

branding and marketing are among the key 

strategies for fostering entrepreneurship in 

this sector. Additionally, challenges such as 

the shortage of input production and 

fluctuations in raw material prices were 

identified as major barriers to growth. These 

strategies, when implemented together, can 

contribute to sustainable development and 

increased productivity in Mashhad's poultry 

industry. 
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دار برای توسعه کارآفرینی در صنعت طیور: شواهدی از مشهد، شناسایی راهبردهای اولویت
 ایران

 بی، حسین محمدی، علیرضا کرباسی، و ساسان اسفندیاری بهراسمان امریم دهقانی دشت 

 چکیده 

های مهمی را برای امنیت  افزایش تقاضا برای مواد غذایی، به ویژه محصولات طیور، چالش
می  برجسته  افزایش غذایی  با  طیور  زیربخش  در  کشاورزی  کارآفرینی  زمینه،  این  در  کند. 

این چالش  در رفع  نقش حیاتی  اقتصادی،  توسعه  به رشد و  ایفا عرضه مواد غذایی و کمک  ها 
در شهرستان مشهد می در صنعت طیور  کارآفرینی  تقویت  بر  به طور خاص  مطالعه  این  کند. 

کند. با تمرکز دارد و بر نقش محوری آن در اقتصاد ایران و سهم آن در امنیت غذایی تأکید می
، (OPA) و رویکرد اولویت ترتیبی SWOT استفاده از روش تحقیق اکتشافی به همراه تحلیل 

دهی شدند که منجر به تدوین و عامل مؤثر بر کارآفرینی در صنعت طیور شناسایی و وزن 18
هایی مانند انتقال وظایف مربوط به  دهد که استراتژی استراتژی شد. نتایج نشان می   14بندی  رتبه

خصوصی  بخش  به  دولت  از  طیور  ظرفیت (SO) صنعت  از  استفاده  شرکتو  های های 
امتیاز را دارند. در مقابل،   (WT) های طیوربنیان برای نوآوری در تأمین نهادهدانش بالاترین 

کارگاهاستراتژی برگزاری  مانند  دورههایی  و  آموزشیها  کار  (WO) های  نیروی  استخدام  و 
یافته  (ST) ماهر دارند.  کمتری  جمله  امتیاز  از  طیور،  کارآفرینان  برای  کاربردی  مفاهیم  ها، 

های المللی رفاه حیوانات، همکاری با شرکتبرندسازی، پذیرش فناوری، ایجاد استانداردهای بین
توانند با ها میکنند. این استراتژیسازی تحت نظارت دولت را پیشنهاد میبنیان و خصوصیدانش

منطقه توسعه  کارآفرینی،  میترویج  خود  نوبه  به  که  کنند  تقویت  را  رشد ای  اشتغال،  تواند 
 .ها و منابع را تضمین کندوری را افزایش دهد و توزیع متعادل فرصتاقتصادی و بهره

 

https://www.worldbank.org/en/topic/agriculture/overview
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Personal and Institutional Determinants of an Effective 

Entrepreneurial Intervention 
  

Sujay Kademani1, Manjeet Singh Nain2*, Rashmi Singh2, Shiv Kumar Dhull3, Rajender 

Parsad4, Dinesh Kumar Sharma5, and Surjya Kanta Roy1 

ABSTRACT  

This study employed linear regression analysis and principal component analysis to 

examine the determinants of entrepreneurial success and identify factors contributing to 

effective interventions across three distinct entrepreneurial categories: farm-based, off-

farm based, and service/tech entrepreneurs. Data was gathered through structured 

interviews involving two hundred agri-entrepreneurs in Rajasthan and Telangana states. 

The regression analysis revealed that diverse psycho-personal and socioeconomic 

variables like marital status, income levels, and achievement motivation were of 

significant influence. The principal component analysis provided valuable insights into 

the institutional factors underpinning effective entrepreneurship promotion interventions. 

Technical factors like tailored project support, financial enablers including government 

funding and tax incentives, and robust implementation mechanisms involving stakeholder 

collaboration were highlighted. Operational elements such as training institute-industry-

market-entrepreneur linkages, administrative commitments, and policy consistency, 

collectively shaped intervention effectiveness across the entrepreneurial ecosystems. This 

comprehensive examination of individual and institutional determinants offered a holistic 

perspective on fostering successful agri-enterprises, emphasizing the need for 

contextualized approaches that align personal attributes with tailored institutional 

interventions. 

Keywords: Agri-preneurship, Effective interventions, Incubation, Principal Component 

analysis, Rajasthan and Telangana States. 

INTRODUCTION 

India's agricultural landscape has 

undergone a remarkable transformation, 

evolving from a nation grappling with food 

scarcity to becoming a global leader in food 

grain production. This journey underscores 

the resilience of its farming community. 

However, despite achieving self-sufficiency 

and recording unprecedented agricultural 

output, the economic vulnerability of 

farmers persists (Economic Survey, 2023). 

While productivity has surged, farmers' 

income growth significantly lags behind 

other professions, highlighting the 

challenges in translating increased yields 

into higher economic returns (Sharma, 2017; 

Press Information Bureau (PIB), 2023). The 

prevailing production-centric approach has 

constrained the ability of farmers to harness 

1 ICAR – Indian Institute of Agricultural Biotechnology, Ranchi, India. 
2 Division of Agricultural Extension, ICAR-Indian Agricultural Research Institute, New Delhi-110012, 

India. 
3 ICAR-National Institute for Agricultural Economics and Policy Research, New Delhi-110012, India. 
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Institute, New Delhi-110012, India. 
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their entrepreneurial potential and realize 

profits through value addition, marketing, 

and processing of their produce. This 

necessitates a shift towards a market-

oriented strategy that empowers farmers to 

adopt an entrepreneurial mind-set and view 

their farms as viable enterprises as implied 

by the Doubling Farmers’ Income 

Committee (Dalwai, 2018). Agri-

entrepreneurship emerges as a pivotal 

catalyst for enhancing production, 

profitability, and the overall sustainability of 

the agricultural sector. Its importance is 

particularly pronounced in India, where a 

significant proportion of farmers are 

classified as small and marginal, confronting 

escalating unemployment and poverty in 

rural areas (Kademani et al., 2020; NSSO, 

2022). While often viewed as an exciting 

opportunity, agri-entrepreneurship is a 

critical need for boosting production and 

profitability within agriculture and its allied 

sectors. In line with recommendations from 

various committees, many organizations are 

actively engaged in promoting agri-

preneurship in the country, collectively 

forming an entrepreneurship ecosystem. The 

factors related to policy and institutional 

support is crucial for entrepreneurship 

development (Andreoni and Chang, 2014). 

The literature reveals a comprehensive 

framework of factors and interventions that 

influence entrepreneurial success, 

particularly in agricultural ventures. 

Demographic, cognitive, and social capital 

serve as determinants of agricultural 

entrepreneurship (Arafat et al., 2018), while 

various interventional mechanisms 

significantly enhance entrepreneurial 

outcomes. Educational and training 

interventions have emerged as crucial 

success factors, as reported in a meta-

analysis study by Martin et al. (2013) 

demonstrating a significant positive 

correlation (r=0.217) between 

entrepreneurship education and 

entrepreneurial outcomes. Institutional 

support mechanisms play a vital role, as 

evidenced by Mian et al. (2016), who 

highlight the value creation through resource 

pooling and knowledge sharing in business 

incubators. Amezcua et al. (2020) noted that 

such support is most effective when 

complementing existing institutional 

frameworks rather than substituting them. 

Kerr and Nanda (2011), in an analysis of 

financing constraints, and Howell (2017), in 

a demonstration of how early-stage grants, 

facilitate follow-on funding, emphasised the 

importance of financial support and access 

as critical enablers. The psychological 

dimension, as explored by Baum and Locke 

(2004) and Frese and Gielnik (2014), reveals 

that personal factors such as goals, self-

efficacy, and communicated vision directly 

impact venture growth. These findings 

collectively suggest that successful 

entrepreneurial development requires a 

holistic approach combining institutional 

support, educational interventions, financial 

access, and psychological development, all 

underpinned by robust monitoring and 

feedback mechanisms to ensure sustained 

impact and adaptability. 

Research Gap: Despite extensive research 

on entrepreneurial success factors in 

agriculture, existing studies often address 

financial, educational, or psychological 

components in isolation, lacking a holistic 

perspective that integrates psycho-personal, 

socio-economic, and institutional 

determinants. Furthermore, limited insight 

exists on how these factors vary across 

entrepreneurial categories—farm-based, off-

farm, and service/tech enterprises—

particularly in India’s diverse agricultural 

ecosystems. To address this gap, the current 

study aims to identify the key psycho-

personal and socio-economic factors 

influencing entrepreneurial success, analyse 

institutional determinants driving effective 

interventions, and examine their variations 

across entrepreneurial categories. This 

integrated approach offers actionable 

insights to design tailored strategies for 

promoting sustainable agri-entrepreneurship, 

which formulated the research objectives of 

the study, as follows: 

To identify the key psycho-personal and 

socio-economic factors influencing the 
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success of agri-entrepreneurs across three 

categories. 

To analyse the institutional determinants 

that contribute to effective entrepreneurial 

interventions across three categories. 

The above objectives aimed to bridge the 

research gap and provide actionable insights 

for designing tailored strategies to promote 

sustainable and effective agri-

entrepreneurship interventions in India. 

MATERIALS AND METHODS 

An exploratory research design was 

employed, involving two hundred agri-

entrepreneurs supported by entrepreneurship 

promoting institutes. These entrepreneurs 

were essentially from a pool of trainees 

among the selected promoting organizations 

within the two states of Rajasthan and 

Telangana.This research was conducted in 

the states of Rajasthan and Telangana due to 

their notable achievements in promoting 

agri-entrepreneurship. Telangana was 

chosen for its abundance of institutions 

dedicated to fostering agri-entrepreneurship, 

while Rajasthan, despite its relatively low 

Human Development Index (HDI), was 

selected for its remarkable performance in 

the Agricultural Marketing and Farmer-

Friendly Reforms Index (Chand and Singh, 

2016). Subsequently, districts within each 

state were purposively selected based on the 

presence of supporting institutions and the 

number of assisted agri-entrepreneurs, 

facilitating a comparative analysis with 

distinct contrasts. Two districts each within 

the states were selected purposively, namely, 

Kota and Jaipur from Rajasthan, Hyderabad 

and Rangareddy from Telangana, based on 

the number of promoting institutions 

available in the district. It was based on a 

rationale that the higher the number of 

institutions, in turn, gives a higher 

probability of required number of 

respondents for sampling, hence, data is 

more amenable to generalization. A total of 

fifty agri-entrepreneurs were selected from 

each district that included 20 farm-based 

entrepreneurs, 20 off-farm entrepreneurs, 

and 10 service/tech entrepreneurs using 

stratified random sampling.  

To collect the relevant data, a 

questionnaire was prepared consisting of 

data points for enumerating psycho-personal 

and socio-economic factors (24 Nos.) and 

institutional factors (40 Nos.). The 

entrepreneurs were asked to respond, based 

on factual data and psychometric scales for 

psycho-personal and socio-economic 

factors, whereas the institutional factors 

were measured on a continuum of 1-5, with 

1 being lowest and 5 being highest 

weightage, respectively. Certain 

psychometric scales used in the study 

includes Risk taking behaviour (Techno Net 

Asia, 1981); Achievement motivation 

(McClelland, 1954); Locus of Control 

(Rotter, 1966); Innovativeness (Techno Net 

Asia, 1981); Scientific Orientation (Supe, 

1969); Level of Aspiration (Mutthaya, 

1971); Self-determination (Deci and Ryan, 

1985); Proactiveness (Greenglass, 1999); 

Hope of Success (Techno Net Asia, 1981); 

and Self-efficacy (Ralf Schwarzer and 

Jerusalem, 1995). For the present study, 

agri-entrepreneur is operationalized as, a 

person involved in either of the enterprises 

viz. (i) Farm based entrepreneurs (Exotic 

Fruits/Vegetables cultivation, Organic 

farming, Floriculture, Aquaculture, 

Protected cultivation etc.), (ii) Off-farm 

entrepreneurs (poultry, exporter, animal 

husbandry and dairying, honey production, 

mushroom, food processing, cottage 

industry, vermicomposting etc.), and (iii) 

Service/Tech entrepreneurs (cold storage, 

agri-tourism, agri clinics and agri-business 

centers, custom hiring centers, drone tech, 

mobile app based, incubatees of ABI’s etc.).  

The entrepreneurs were assessed for 

support provided by the institutes, through 

an “Index of Perceived Effect of 

Institutional Support for Agripreneurs (I-

PEISA)" developed for the study, as a 

comprehensive tool to evaluate the 

perceived impact of institutional support on 

agri-entrepreneurs. A total of 46 indicators 

spanning five key dimensions—natural, 
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physical, financial, human, and social 

capital—were identified through extensive 

literature reviews, expert consultations, and 

inputs from stakeholders. To ensure 

relevance and precision, the indicators 

underwent a relevancy test conducted by 27 

experts, who rated each indicator on a five 

point continuum scale, with only those 

scoring above a threshold of 3.5 were 

retained. The validity of the index was 

further affirmed through a Content Validity 

Index (CVI), achieving a robust average 

score of 0.92. Normalization techniques 

were employed to standardize the data, and 

weights were assigned to dimensions using 

methods such as the Equal Weightage 

Method (EWM), Budget Allocation Process 

(BAP), and Shannon’s Entropy Method 

(SEM) Schwarzer and Jerusalem 1995. 

Sensitivity and uncertainty analyses further 

validated the reliability of the index, 

allowing it to reflect variations across 

entrepreneurial categories, ensuring a 

nuanced assessment of the perceived effect 

of institutional support. Utilizing the derived 

index score, i.e. “perceived effectiveness” 

score as a dependent variable, psycho-

personal and socio-economic factors were 

regressed to find out the determinants. 

Principal Component Analysis (PCA) was 

employed to pinpoint institutional factors 

crucial for successful interventions. 

Linear Multiple Regression 

A linear multiple regression analysis was 

performed to discern the factors influencing 

the effectiveness of interventions, for which 

dependent variable was “Index Score” 

derived through I-PEISA. Utilizing a set of 

independent variables, the relationship was 

systematically analyzed. The statistical 

software R was employed to execute the 

analysis. The regression results furnished 

coefficients for each independent variable, 

elucidating their individual contributions to 

the variation observed in the Index score. 

Similar methodology was applied to 

determine the factors influencing successful 

enterprise among the three categories of 

entrepreneurs viz. Farm based, Off farm, and 

Service/Tech entrepreneurs.  

In the context of linear multiple 

regression, the relationship between the 

dependent variable (Index score) and 

multiple independent variables (Age, 

Gender, Marital Status, etc.) can be 

expressed through the following equation: 

Index Score (Y) = β0 + β1. Age +β2. 

Gender+…+β22. Self-Efficacy+ε  (1) 

Here: 

• β0is the intercept term, 

• β1, β2 ,…,β22 are the coefficients 

representing the impact of each 

independent variable, 

• Age, Gender,.. Self-efficacy etc. are the 

respective independent variables, and 

• ε is the error term, accounting for 

unobserved factors. 

The coefficients were interpreted to 

understand the strength and direction of the 

relationships. Additionally, the overall 

model significance and the individual 

significance of each independent variable 

were assessed. This analysis aimed to 

discern which factors, among age, gender, 

marital status, and others, significantly 

affected the success of agri-enterprises based 

on the provided Index score. 

Principal Component Analysis 

To identify institutional factors 

influencing an effective intervention, the 

method of factor analysis, specifically 

Principal Component Analysis (PCA), was 

used. The factors were selected based on the 

stage wise methodology as follows: 

Stage-I: Curating the List of Factors 

Influencing Success of Enterprise 

The factors were categorized into 

technical, financial, implementation, 

operational, and administrative dimensions. 

Through a thorough review of literature and 

discussion with domain experts, a list of 

factors was curated. 
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Stage-II: Weightage Assignment for 

Factors 

The curated list of factors was 

administered to the respondents and asked to 

assign weightage to each factor based on 

their perceived importance, on a five-point 

continuum. The factors that were perceived 

to influence an effective intervention were 

assigned higher weightage and vice-versa.  

Stage-III: Selection of Principal 

Components Explaining Highest Variance 

The principal component explaining the 

highest variance (based on eigenvalues) was 

considered for identifying the determinant of 

effectiveness. Given that, various factors 

impact different types of entrepreneurs, 

namely, farm-based, off-farm, and 

service/tech, each entrepreneurial category 

was surveyed separately to assess their 

agreement with these factors. 

Stage-IV: Factor-Wise Contribution 

Based on rotated component matrix, those 

items that occupied more than 0.5 

communality score were considered as the 

determinants of an effective intervention. 

For all three categories of entrepreneurs, the 

same method was followed to elucidate the 

determinants. 

RESULTS AND DISCUSSIONS 

The results of linear regression analysis 

between effective interventions and the 

social, psycho-personal traits of farm-based, 

off-farm, and service/tech agricultural 

entrepreneurs are presented in Table 1 

(further detailed in Supplementary Table I). 

Table 1. Regression table for personal variables of entrepreneurs. 

Model Coefficient – Index score 

Predictor 
Estimate 

Farm based Off farm Service/Tech 

Intercept 2.02531** 2.09651* 2.88532** 

Age -1.86e−4 -0.00114 -0.00194 

Gender 0.00742 0.00835 0.00584 

Marital Status 0.04172* 0.07733* -0.00492 

Family size 0.00219 1.99e-4 -0.00131 

Family type -0.00468 0.00919 0.04052 

Formal Education -0.01062* 0.01554 -0.00439 

Training received 0.00517 0.05500 0.01031 

Training duration -7.79e−4 0.00492 0.00989 

Entrepreneurial experience 8.75e-4 0.00437 0.00973 

Landholding -0.00340 -0.00271 -0.01121* 

Annual income 0.00476* 0.00119 0.00528* 

Social participation -0.01353 0.06666* -0.05320* 

Cosmopoliteness -0.08517* -0.08739 0.04322 

Risk taking behaviour 0.03246 0.58055** -0.03134 

Achievement motivation 0.24745** -0.81748* 0.05242 

Locus of control 0.01997 -0.00205 0.18168 

Innovativeness -8.94e−4 -0.38868* 0.06448 

Scientific orientation 0.01573 0.78884 0.25754* 

Level of aspiration -0.00382 -0.02156 0.00297 

Self determination 0.01684 0.04430 0.05431 

Proactiveness 0.04270 -0.04311 -0.25155 

Hope of success 0.01576* 0.03201 -0.21001 

Self-efficacy 0.06967 0.02146 0.08222 

*Significant at 5% level; **Significant at 10% level. 

 

http://jast.modares.ac.ir/files/jast/user_files_749497/atch/msnaindelhi-A-10-82689-1-3a9a0fd---455603.docx
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Psycho-Personal and Socio-Economic 

Determinants 

Among the entrepreneurs, personal factors 

viz. age, gender, family size and family type, 

did not significantly influence the 

effectiveness of intervention. Whereas 

marital status was significantly influencing 

among farm based and off-farm 

entrepreneurs. A positive influence observed 

was supported by studies like Nabi et al. 

(2017) and Singh et al. (2020), which 

highlight spousal support and shared 

responsibilities as drivers of entrepreneurial 

success. Education and experience including 

formal education, training received, training 

duration and entrepreneurial experience had 

shown a varied influence on the success of 

enterprise. Among farm-based 

entrepreneurs, formal education appeared to 

have a notably negative impact, in contrast 

to previous findings by Mustapha et al. 

(2020) and Krueger (2020). This 

discrepancy might have stemmed from the 

fact that surveyed respondents with lower 

education levels have been directly involved 

in their businesses for an extended period 

after completing their education. 

Conversely, respondents with post-graduate 

and doctoral degrees might have less 

experience, potentially limiting their 

entrepreneurial success. 

Among the socio-economic 

characteristics, as depicted in Table 1, 

landholding, annual income, social 

participation, cosmo-politeness were 

significantly influencing the entrepreneurial 

success. Farm based entrepreneurs depicted 

a positive influence on entrepreneurial 

success in relation to cosmopoliteness and 

annual income whereas off- farm 

entrepreneurs depicted influence due to 

social participation. The service/tech 

entrepreneurs depicted significant influence 

due to landholding, annual income and 

social participation. The reasons could be 

that the information access and resource 

availability are the enablers of a successful 

enterprise. Entrepreneurs benefit from larger 

landholdings for scale and diversification, 

while higher income offers financial 

flexibility, reducing stress, and enhancing 

resilience against economic changes. Those 

with a cosmopolitan mind set are more open 

to new opportunities and diverse markets, 

while active participation in social networks 

provides access to resources, knowledge, 

and support, fostering success through 

valuable connections, mentorship, and 

collaboration. Similar results were reported 

by Aldrich and Zimmer (1986), Fairlie and 

Robb (2007), Jayne et al. (2010), Singh and 

Pandey (2011), Warburton and McKinlay 

(2017), and Kademani et al. (2020). 

The psycho-personal factors, depicted in 

Table 1, such as risk-taking behaviour, 

achievement motivation, locus of control, 

innovativeness, scientific orientation, level 

of aspiration, and self-determination, few 

have been found to significantly influence 

the success of entrepreneurship. These 

factors contribute to shaping an individual's 

mind set, attitude, and approach towards 

entrepreneurial endeavours, impacting their 

ability to identify opportunities, overcome 

challenges, and achieve their goals in the 

business world. The success of farm-based 

entrepreneurs was significantly influenced 

by achievement motivation and hope of 

success, whereas off farm entrepreneurs 

were influenced by risk-taking behaviour, 

achievement motivation, innovativeness and 

scientific orientation. 

 Among the service/tech entrepreneurs 

scientific orientation and pro-activeness are 

found to be significantly influencing the 

entrepreneurial success. Chen et al. (2018) 

found that achievement motivation is 

positively associated with entrepreneurial 

success, as individuals with high 

achievement motivation are more likely to 

set challenging goals, persist in the face of 

obstacles, and strive for success. This aligns 

with the finding that achievement of 

motivation influences the success of both 

farm-based and off-farm entrepreneurs, who 

may face unique challenges, but share the 

common goal of achieving success in their 

ventures. Furthermore, risk-taking behaviour 
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has been identified as a key determinant of 

entrepreneurial success (Torres et al., 2016). 

Off-farm entrepreneurs, who typically 

operate in more dynamic and competitive 

environments, may need to exhibit higher 

levels of risk-taking behaviour to seize 

opportunities and adapt to changing market 

conditions. Similarly, innovativeness and 

scientific orientation are crucial for off-farm 

entrepreneurs, who often rely on technology 

and innovation to differentiate their 

offerings and stay competitive in the market 

(Hassan et al., 2020). In the case of 

service/tech entrepreneurs, scientific 

orientation and pro-activeness play a 

significant role in driving entrepreneurial 

success. Research by Linan et al. (2011) 

suggests that individuals with a scientific 

orientation tend to approach problems 

analytically, leveraging research and data-

driven insights to inform their business 

decisions. Pro-activeness, on the other hand, 

enables entrepreneurs to anticipate market 

trends, identify emerging opportunities, and 

take proactive measures to capitalize on 

them. The influence of psycho-personal 

factors on entrepreneurial success varies 

across different types of entrepreneurs due 

to the unique challenges and opportunities 

inherent in each. While achievement 

motivation is a common driver across all 

sectors, factors such as risk-taking 

behaviour, innovativeness, scientific 

orientation, and pro-activeness may exert 

varying degrees of influence depending on 

the nature of the entrepreneurial endeavour. 

The results comply with Hajong (2014), 

Kobba et al. (2021), Afroz et al. (2022), and 

Gupta et al. (2023). 

Institutional Factors Determining an 

Effective Intervention 

Principal Component Analysis was 

employed to identify diverse factors, with 

the factors within the principal component 

explaining the highest variance considered a 

determinant of effectiveness. The results 

indicate that various technical, financial, 

implementation, operational, and 

administrative factors significantly 

contributed to the effectiveness of 

interventions. The variance explained by the 

first component of PCA was 43.6% for 

farm-based entrepreneurs, 55.7% for off-

farm entrepreneurs and 64.0% for 

service/tech entrepreneurs (Ref.: 

Supplementary Table II). Thus, these 

components were selected for further 

analysis. All factors contributing more than 

0.5 communality score were tick marked () 

in Table 2, that presents a comprehensive 

analysis of various factors influencing the 

effectiveness of entrepreneurship promotion 

interventions. 

Technical Factors 

Considering the results from the Table 2 

regarding the technical factors, it could be 

concluded that support during project 

formulation and preparation was 

significantly important to all the categories 

of entrepreneurs, whereas vocation-oriented 

syllabi for entrepreneurs in training and 

hands-on training exposure were marked 

important by farm and off farm 

entrepreneurs. Conforming to dynamic 

quality and standards of the current market 

is an important consideration for both off 

farm and service/tech entrepreneurs. Tailor 

made interventions for each agri-enterprise 

was a determinant for off farm 

entrepreneurs. Additionally, availability of 

labs and facilities for prototype 

experimentation and also availability of 

relevant and reliable data on target 

population is considered crucial for 

service/tech entrepreneurs, which is justified 

considering their business orientation. 

Factors like conducting need assessment 

surveys, a bottom-up approach for the 

preparation of Entrepreneurship 

Development Programs (EDP), and the 

involvement of delivering professionals in 

the development of interventions were not 

uniformly agreed upon across the different 

entrepreneurial categories, suggesting 

variations in their perceived significance. 

Factors such as support during project 

formulation and preparation and vocation- 

http://jast.modares.ac.ir/files/jast/user_files_749497/atch/msnaindelhi-A-10-82689-1-3a9a0fd---455603.docx
http://jast.modares.ac.ir/files/jast/user_files_749497/atch/msnaindelhi-A-10-82689-1-3a9a0fd---455603.docx
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Table 2. Assessment of factors determining an effective intervention. 

Sl. 

No. 
Factors 

Farm 

based 

Off 

farm 

Service/ 

tech 

Technical factors 

T1 Support during project formulation and preparation to entrepreneurs    

T2 Conducting need assessment surveys    

T3 Availability of labs and facilities for prototype experimentation   
 

T4 Vocation oriented syllabi for entrepreneurs in training    

T5 Hands-on-training exposure    

T6 Tailor made interventions for each agri enterprise  
  

T7 Bottom-up approach for preparation of EDP    

T8 Conforming to dynamic quality and standards of current market  
  

T9 Involvement of delivering professionals in development of the intervention    

T10 Availability of relevant and reliable data on the target population   
 

Financial factors 

F1 Adequate funding support from the government    

F2 Priority lending in reduced rate of interest to entrepreneurs   
 

F3 Incentives for production to agri-entrepreneurs  
  

F4 Tax benefits and insurance for initial years of enterprise  
  

F5 Clearly defined funding pattern for a period of time   
 

F6 Monetary support for creation of Minimum Viable Product  
  

Implementation factors 

I1 Monitoring, evaluation and impact assessment of the intervention.   
 

I2 External accountability of the interventions    

I3 Co-designing implementation plan with all stakeholders    

I4 Long term, strategic involvement of institutions    

I5 
Creating awareness regarding the intervention through adequate mass media 

engagement 
   

I6 Continuous follow-up support and troubleshooting  
  

I7 

Identifying and establishing appropriate relationships and agreements with 

other collaborators and key stakeholders necessary for implementing and 

supporting the intervention 

   

I8 
Established timelines or schedules to guide the implementation of the 

intervention over time 
   

I9 Appropriate combination of interventions for best results    

Operational factors 

O1 Training institute-Industry-Market-Entrepreneur (T-I-M-E) connect    

O2 
Procurement of raw materials for utilization of agri-entrepreneurs to prepare a 

minimum viable product 
 

  

O3 Providing market intelligence to agri entrepreneurs  
  

O4 Adequate man-power for specific intervention    

O5 Dedicated and qualified staff for handling specific interventions   
 

O6 Focus on sustainability of the intervention    

O7 Decentralized mode of delivery    

Administrative factors 

A1 Simplified procedure for application to avail benefits   
 

A2 
Explicitly defined procedures for utilization of funds and for choosing 

beneficiaries 
 

  

A3 
Organizational commitment in terms of funds and manpower to fulfill the 

mission of the intervention 
   

A4 
Consistent policies as against volatile changes in policy formulations due to 

changing political scenario 
  

 

A5 Degree of prescriptiveness of policies and ability to tailor them to local context    

A6 
Ability of the institution to provide extra staff in case of need/early stages of 

implementation 
   

A7 
Consistent political support for interventions at local, regional, and national 

levels 
 

  

A8 
Formal reinforcement to adopt the intervention (Guidelines, quality indicators, 

certificates, inspection) 
   
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oriented syllabi, are crucial as they provide 

entrepreneurs with the necessary knowledge 

and skills to develop and execute their 

projects effectively. Comprehensive 

business planning significantly increases 

venture survival rates as reported by Delmar 

and Shane (2003). It can be inferred that 

practical training and industry-aligned 

curriculum leads to higher entrepreneurial 

self-efficacy (Venkataraman et al., 2007; 

Manolova et al., 2019).  

Financial Factors 

Among the financial factors, adequate 

funding support from the government was 

considered a determinant of effective 

intervention for both farm-based and off-

farm entrepreneurs. Priority lending in 

reduced interest rates to entrepreneurs was 

marked as determinant for off-farm and 

service/tech entrepreneurs, emphasizing 

their significance in these categories. 

Incentives for production, tax concessions 

and insurance coverage during the initial 

years, along with financial support for 

developing a Minimum Viable Product 

(MVP), are considered critical for nurturing 

off-farm and service/technology-based 

entrepreneurs. A clearly defined funding 

patterns for a period of time is marked 

important for service/tech entrepreneurs. 

This differential marking suggests that the 

perceived importance of financial factors 

varies across different types of 

entrepreneurs, reflecting the distinct needs 

and challenges associated with each 

category. Financial factors, including 

incentives for production and priority 

lending, play a pivotal role in enabling 

entrepreneurs to access the resources needed 

to start and grow their ventures (Beck et al., 

2007). Performance based rewards increases 

firm productivity and innovation as reported 

by Lerner and Tirole (2004) and Gómez-

Meijide et al. (2011). The access to credit 

positively impacts new venture creation and 

survival as reported by Brown et al. (2014). 

Implementation Factors 

Table 2 highlights key implementation 

factors influencing the effectiveness of 

entrepreneurship interventions for three 

categories of entrepreneurs. A long-term 

strategic involvement of institutions, 

identifying and establishing appropriate 

relationships and agreements with other 

collaborators and key stakeholders necessary 

for implementing and supporting the 

interventions were both crucial factors 

agreed upon by all the categories of 

entrepreneurs. Co-designing implementation 

plan with all stakeholders was an important 

consideration by both farm and off farm 

entrepreneurs. Continuous follow-up and 

troubleshooting were an important factor for 

off farm and service/tech entrepreneurs. 

Monitoring, evaluation, and impact 

assessment of the interventions was 

solitarily felt important by service/tech 

entrepreneurs. External accountability and 

established timelines or schedules to guide 

the implementation of the intervention over 

time were marked important by farm-based 

entrepreneurs only. However, factors like 

creating awareness regarding the 

intervention through adequate mass media 

engagement and appropriate combination of 

interventions for best results could not 

gather agreement among any of the 

entrepreneurial categories. This suggests that 

implementation factors play a critical role in 

shaping the success of entrepreneurship 

promotion interventions, with variations 

based on the entrepreneurial category and 

associated characteristics. Implementation 

factors, such as long-term strategic 

involvement of organizations and 

continuous follow-up support, were essential 

for ensuring that interventions are 

implemented effectively and sustained over 

time. Continued support and mentor 

engagement from incubators are crucial for 

boosting firm survival rates and enhancing 

performance (Aerts et al., 2007; Clarysse et 

al., 2011). Establishing appropriate 

relationships and agreements with other 
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collaborators and stakeholders also enhances 

the success of interventions by fostering 

collaboration and resource sharing. Strong 

network connections lead to resource 

sharing further leading to opportunities of 

innovation and growth (Uzzi and Gillespie, 

2002; Zahra and George, 2002). 

Operational Factors 

As depicted in Table 2, operational factors 

influencing the effectiveness of 

interventions across different entrepreneurial 

types, amongst which the Training Institute-

Industry-Market-Entrepreneur (T-I-M-E) 

connect, was most emphasized by all three 

categories of entrepreneurs. Procurement of 

raw materials for creating a Minimum 

Viable Product (MVP) was marked 

important by off farm and service/tech 

entrepreneurs. Market intelligence is 

emphasized by off farm entrepreneurs. 

Dedicated and qualified staff for specific 

interventions was of importance for 

service/tech entrepreneurs, which is justified 

based on the diversity of such entrepreneurs. 

Focusing on sustainability and a 

decentralized mode of delivery is considered 

important by farm-based entrepreneurs. The 

requirement of manpower for specific 

interventions was not a major consideration 

for any category of entrepreneurs. This 

reveals the significance of operational 

factors, such as connectivity, resource 

procurement, market intelligence, staffing, 

sustainability focus, and decentralized 

delivery in shaping the success of 

entrepreneurship promotion interventions, 

with variations based on the entrepreneurial 

category and associated characteristics. 

Factors like T-I-M-E connect and 

procurement of raw materials for MVP, are 

critical for bridging the gap between training 

and market access, thereby increasing the 

likelihood of entrepreneurial success. From 

the earlier studies like Bruin et al. (2012) 

and Phan et al. (2015) it is depicted that 

university-industry linkages and market 

orientation positively impacted venture 

performance. Procurement of raw materials 

for MVP for enabling rapid prototyping and 

testing is crucial for early feedback and 

validation as emphasized by Ries (2011) for 

building and learning in start-up ventures. 

Administrative Factors 

 Reflecting on the factors related to 

administration, it is revealed that 

organizational commitment in terms of 

funds and manpower along with formal 

reinforcement to adopt the intervention with 

specific guidelines, quality indicators, 

certificates and inspection were the crucial 

and most emphasized factors collectively 

agreed by all categories of entrepreneurs. 

Explicitly defined procedures for fund 

utilization and choice of beneficiaries along 

with consistent political support for 

interventions at local, regional, and national 

levels were marked to be determinants of an 

effective intervention by off-farm and 

service/tech entrepreneurs. The service/tech 

entrepreneurs also advocated for simplified 

procedures of application and consistent 

policies sans volatile changes implicated by 

political scenario. Various other factors like 

degree of prescriptiveness of policies and 

ability to tailor them to local context, the 

ability of the institution to provide extra staff 

in case of need/early stages of 

implementation could not gather overall 

agreement among the entrepreneurial 

categories. Organizational commitment in 

terms of funds and manpower, as well as 

formal reinforcement through guidelines, 

quality indicators, and certificates are 

necessary for ensuring that interventions are 

properly supported and regulated. Results 

depict that long-term funding and dedicated 

staffing in incubators lead to better firm 

survival (Clarysse et al., 2011; Bosma et al., 

2018). Similar results were reported 

regarding clear mentoring guidelines to 

enhance the effectiveness of support 

programs by Aerts et al. (2007). Overall, 

these results are supported by previous 

findings that emphasize the importance of 
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various factors in promoting 

entrepreneurship and fostering 

entrepreneurial success. For instance, studies 

by Kademani et al. (2024); Shane and 

Venkataraman (2000) and Audretsch and 

Keilbach (2004) highlight the significance of 

access to finance, training, and supportive 

institutional environments in facilitating 

entrepreneurship. Research by Baumol 

(1990) and North (1990) underscores the 

role of institutions in shaping entrepreneurial 

behaviour and outcomes. 

CONCLUSIONS 

This comprehensive study reveals that 

agri-entrepreneurial success is shaped by a 

complex interplay of individual 

characteristics and institutional support 

mechanisms. The findings demonstrate that 

different categories of entrepreneurs, i.e. 

farm-based, off-farm, and service/tech are 

influenced by distinct combinations of 

psycho-personal traits and institutional 

factors. Achievement motivation emerged as 

a significant factor for farm-based and off-

farm entrepreneurs, while scientific 

orientation and pro-activeness were crucial 

for service/tech entrepreneurs. Institutional 

support mechanisms, including technical 

assistance, financial aid, and administrative 

frameworks proved essential across all 

categories but with varying degrees of 

importance. Based on these insights, the 

study recommends designing category-

specific training programmes aligned 

with market needs and supported by 

practical exposure. It also emphasizes 

the need for differentiated financial 

support mechanisms, including sector-

specific lending and targeted incentive 

schemes. Further, strengthening 

institutional support through improved 

T-I-M-E (Training Institute–Industry–

Market–Entrepreneur) linkages and 

simplifying administrative processes is 

considered essential for effective 

entrepreneurial development.” The study 

emphasizes the need for a holistic approach 

that combines psychological development 

with robust institutional support, tailored to 

each entrepreneurial category's unique 

needs. 

The study's geographical constraint to two 

states limits its generalizability across 

diverse agricultural contexts, while its cross-

sectional nature may not fully capture the 

evolutionary dynamics of entrepreneurial 

development. The time constraints of 

doctoral research framework also restricted 

the scope of investigation into regional 

variations of institutional frameworks. To 

address these limitations, future research 

should expand geographical coverage to 

understand regional variations in 

entrepreneurial ecosystems, conduct 

longitudinal studies to track development 

stages and success factors over time, and 

examine urban-rural distinctions in agri-

entrepreneurship. Additionally, investigating 

the role of digitalization and technological 

advancement could provide insights into 

scaling support systems effectively. 

Comparative studies between different 

agricultural zones and socio-economic 

contexts could reveal unique challenges and 

opportunities, leading to more nuanced 

intervention strategies. Research focusing on 

the impact of policy changes and 

institutional reforms on entrepreneurial 

outcomes would also contribute valuable 

insights for policy makers and supporting 

institutions. 
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 کننده شخصی و نهادی یک مداخله مؤثر در کارآفرینی عوامل تعیین

سوجی کادمانی، مانجیت سینگ ناین، راشمی سینگ، شیو کومار، راجندر پارساد، دینش  
 کومار شارما، و سورجیا کانتا روی 

 چکیده 

مؤلفه تحلیل  و  خطی  رگرسیون  تحلیل  از  پژوهش  عوامل این  بررسی  برای  اصلی  های 
کننده موفقیت کارآفرینی و شناسایی عوامل مؤثر در مداخلات مؤثر در سه دسته کارآفرینی تعیین

مزرعه  کارآفرینان  کرد:  استفاده  کارآفرینان  متمایز  و  مزرعه  از  خارج  کارآفرینان  دار، 
داده  مصاحبهخدمات/فناوری.  طریق  از  در ها  کشاورزی  کارآفرین  دویست  با  ساختاریافته  های 

جمعایالت تلانگانا  و  راجستان  متنوع های  متغیرهای  که  داد  نشان  رگرسیون  تحلیل  شد.  آوری 
اجتماعی-روانی تأثیر -شخصی و  پیشرفت  انگیزه  تأهل، سطح درآمد و  اقتصادی مانند وضعیت 

مؤلفه  تحلیل  دارند.  اصلی)هامعناداری  بینش (principal component analysisی  های ، 
داد.  ارائه  کارآفرینی  ارتقای  در  مؤثر  مداخلات  زیربنایی  نهادی  عوامل  مورد  در  ارزشمندی 

مشوق و  دولتی  بودجه  شامل  مالی  عوامل  پروژه،  از  متناسب  پشتیبانی  مانند  فنی  های عوامل 
مالیاتی و سازوکارهای اجرایی قوی شامل همکاری ذینفعان برجسته شدند. عناصر عملیاتی مانند 

ها، در مجموع کارآفرین، تعهدات اداری و ثبات سیاست-بازار-صنعت-پیوندهای موسسه آموزشی
های کارآفرینی شکل دادند. این بررسی جامع از عوامل  اثربخشی مداخله را در سراسر اکوسیستم

گستعیین مورد  در  جامع  دیدگاهی  نهادی،  و  فردی  شرکتکننده  )ترش  کشاورزی  -agriهای 
enterprises  زمینه رویکردهای  به  نیاز  بر  و  داد  ارائه  موفق   )(  contextualizedای 

approaches )  ویژگی )ه  متناسب  نهادی  مداخلات  با  را  شخصی   tailoredهای 
institutional interventions کنند، تأکید کرد.( همسو می 
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Risk Managing of Wheat Sustainable Production in Iran: A 

Portfolio Theory 

Azar Sheikhzeinoddin1, Fatemeh Fathi1*, and Seyed Abbas Seyed Salehi2 

ABSTRACT  

The challenge of water scarcity poses a significant environmental challenge for the 

agricultural sector, jeopardizing the sustainable production of vital crops like wheat. 

Iranian provinces that produce wheat have varying water resources and climatic 

conditions. These differences have resulted in distinct economic benefits and 

environmental risks in wheat production among the provinces. In this study, the water 

footprint of wheat in each province was calculated from 2000 to 2020, and its 

environmental costs were deducted from the gross margin. Consequently, the social 

benefit was considered as the return of the wheat production portfolio in each province to 

manage the risk of sustainable production. Subsequently, the portfolio theory was 

employed through quadratic mathematical programming to minimize the social benefit-

risk and determine the proportion of wheat cultivation in each province for optimal 

portfolio and sustainable production. The results showed that the provinces of Khuzestan 

(21.6%), Fars (17.1%), Hamedan (16.1%), Kurdestan (13.2%), Khorasan Razavi (11.4%), 

Golestan (11.3%), Qazvin (5%), and Kermanshah (4.3%) are in the optimal portfolio. In 

the optimal portfolio, a significant share of wheat production was related to the provinces 

with low risk in production (Khuzestan and Fars). The findings suggest that it is 

necessary to consider economic risks along with environmental risks to achieve 

sustainable production in the long run. As a result, the eastern and central provinces 

(Sistan and Baluchestan, South Khorasan, Semnan, Isfahan, Yazd) with the highest water 

footprint were removed from the optimal portfolio, and the western provinces with higher 

gross margin and lower water footprint were replaced with a larger share (Kermanshah, 

Hamedan, and Kurdistan provinces).  

Keywords: Portfolio theory, Risk, Social benefit, Sustainable wheat. 

INTRODUCTION  

About 60% of the world harvested area is 

devoted to grains. In 2020, global grain 

production reached 2.79 billion tons, with 

649.759 million tons related to wheat. Iran 

produced 23.81 million tons, 70% of which 

was wheat, accounting for 50% of arable 

land cultivation, highlighting its significant 

agricultural role (FAO, 2021). Agricultural 

production, especially grains, plays a vital 

role in food security and Gross Domestic 

Product (GDP) in Iran.  

Iran is located in an arid and semi-arid 

region with a climate range of hot to humid 

Caspian Coasts, temperate central plateau, 

hot and dry southern areas, and cold 

mountainous regions (Najafi and Alizadeh, 

2023). Over two million hectares of irrigated 

and four million non-irrigated lands are used 

for wheat production (MAJ 2020). There are 

two main types: dryland and irrigated. The 

largest dryland wheat areas are in Kurdistan, 

East Azerbaijan, Hamedan, Kermanshah, 

and Zanjan, while the largest irrigated areas 

are in Khuzestan, Fars, Khorasan Razavi, 

and Golestan provinces (MAJ 2020). Figure 

1 shows the harvested wheat area and 

1 Department of Agricultural Economics, School of Agriculture, Shiraz University, Shiraz, Islamic 

Republic of Iran. 
2 Swinburne University of Technology, Melbourne, Australia. 
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production trend during the period 2000-

2020. Over this period, wheat production 

has followed an upward trend, largely 

because attaining self-sufficiency in wheat 

production has been a major economic 

priority for Iran in recent years (MAJ, 2020). 

To meet the needs of the country, which is 

annually about 12 million tons, the 

government purchases this product at a 

guaranteed price to ensure the producer's 

income and reduce dependency on 

agricultural production imports (MAJ, 

2020). Although a guaranteed price could 

lead to a higher level of wheat production, 

there is no guarantee that it also leads to 

sustainable production in the long run.  

Water scarcity is considered one of the 

long-term issues in agricultural production 

in Iran (Zhang et al., 2016). Demand for 

water consumption has significantly 

increased in recent years due to the 

expanding agricultural activities and the 

improper use of water. Additionally, there 

has been a decrease in average annual 

rainfall over the last few decades as a result 

of climate change, leading to a reduction in 

water resources and unreliable access 

(Chouchane et al., 2018; Fathi et al., 2020). 

Thus, the concept of water footprint has 

been introduced to measure the extent of 

unsustainable and precarious access to 

water. The water footprint takes into account 

the quantity and quality of water (Hoekstra 

and Chapagain, 2007, 2008; Mekonnen and 

Hoekstra, 2011; Hoekstra and Mekonnen, 

2012). Water footprint refers to the amount 

of freshwater used to produce the products 

(Yang et al., 2006), which is a 

multidimensional indicator including the 

quantity of water (amount of water 

consumed, known as blue and green water), 

and the quality of water (amount of 

contaminated water, known as grey water) 

(Hoeksta and Chapagain, 2007, 2008; 

Mekonnen and Hoekstra, 2011; Hoekstra 

and Mekonnen, 2012; Tom et al., 2016; 

D'Ambrosio et al., 2018). Water footprint is 

influenced by climatic variables like 

temperature, wind speed, precipitation, 

humidity, solar radiation, and chemical 

fertilizer application, posing risks and 

uncertainties for crop yield and sustainable 

production (Monjardino et al., 2013; Herold 

et al., 2018; Fathi et al., 2020). Climate 

change may cause a decrease in Iran's non-

irrigation land and irrigated grain yield over 

the next 50 years. Risks in sustainable 

production are influenced by price and 

market factors (Fathi et al., 2020; Sewando, 

2022). To reduce risks and have sustainable 

production, a combination of economic and 

environmental criteria is needed, considering 

 

Figure 1. Area harvested and production of wheat in Iran (FAO, 2020). 
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the environmental side effects of agricultural 

activities. Therefore, gross margin and water 

footprint can be suitable criteria for 

economic evaluation and environmental 

costs, respectively. 

Agricultural risk management has been a 

focus in various studies (Marko et al., 2016; 

Sewando, 2022; Nguyen-Huy et al., 2018; 

Fathi et al., 2020), with a particular 

emphasis on capital risk management (Kim, 

2021; Kim and Choi, 2019; Paquin et al., 

2016; Atmaca, 2022). Portfolio theory, 

which aims to determine a set of assets that 

can achieve minimum risk with the highest 

return, has been used to maximize profits 

and minimize risk in agriculture 

(Markowitz, 1991; Viganò and Castellani, 

2020; Bai et al., 2021; Atmaca, 2022; 

Ziakas, 2021). Studies have shown that 

implementing a crop portfolio can increase 

yields, reduce financial effects, and enhance 

profitability (Barkley et al., 2010; Goodwin 

and Hungerford, 2015; Marko et al., 2016; 

Nguyen-Huy et al., 2018; Paut et al., 2019; 

Sewando, 2022). Geographical diversity has 

also been explored as a potential tool for 

farmer compliance and decision support. 

Paut et al. (2019) found that selecting 

appropriate varieties can reduce expected 

yield fluctuations by over 77%. Sewando 

(2022) evaluated the effectiveness of risk 

reduction strategies in portfolio diversity 

among agro-pastoralists, finding that 

integrated portfolios with good returns and 

moderate risk could be created through 

strategic choices between high-return, high-

risk or low-return, low-risk crop, and 

livestock activities. The relationship 

between the agricultural sector and natural 

resources, as well as the environment, is 

significant. As a result, effective 

management of natural assets is vital for this 

sector. Nevertheless, there is a scarcity of 

research focusing on the risk management 

associated with this form of capital (Alvarez 

et al., 2017).  

Water is a critical natural resource whose 

conservation is essential for enhancing 

social welfare. In light of this perspective, 

the current research seeks to address the 

challenges associated with managing 

sustainable production risks. This study 

distinguishes itself from others by focusing 

on sustainable production while 

simultaneously minimizing the risks to 

social benefits across various provinces. 

Such an approach can provide insights into 

the optimal integration of diverse wheat-

producing regions within the country. 

Therefore, the outcomes of this study could 

inform the government in crafting targeted 

policies to support wheat production in these 

areas. To achieve this objective, portfolio 

theory was employed. The optimal portfolio 

identifies the contribution of each province 

to wheat production in Iran, taking into 

account social, economic, and 

environmental benefits. The criterion for 

social benefit was defined in terms of 

returns, ensuring that sustainable wheat 

production is maintained by minimizing 

long-term risks, thereby guiding the 

government in making informed decisions 

regarding this agricultural product. 

The present paper is organized as follows: 

Initially, the water footprint of wheat 

production in different provinces of Iran was 

calculated for the period 2000-2020, and the 

results were analyzed during this period. 

Then, by calculating the cost of water 

footprint (environmental costs) and 

subtracting it from the gross margin, the 

social benefit of wheat production was 

calculated for different provinces during 

2000-2020. Finally, using portfolio theory, 

the optimal efficient frontier and, 

consequently, the optimal portfolio were 

determined for wheat-producing provinces 

in Iran and compared with the current 

conditions of the country. 

MATERIALS AND METHODS 

As the basis of modern portfolio theory 

(Moss, 2010), Harry Markowitz’s mean-

variance portfolio model was used to 

determine the optimal portfolio to minimize 

the risk of social benefit subject to the given 

level of social benefit. In this model, the 
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minimum variance 

(𝑟𝑖𝑠𝑘 𝑜𝑓 𝑠𝑜𝑐𝑖𝑎𝑙 𝑏𝑒𝑛𝑒𝑓𝑖𝑡, 𝛿𝑝
2
) is 

determined for a certain level of Return (R*) 

in the portfolio. The quadratic mathematical 

programming model (Equation 1) was used 

for this purpose.  

Min Z=𝛿𝑝
2 

St: Υ̅𝑝 = ∑  𝑊𝑖Υ̅𝑖
𝑛
𝑖=1 =R* i = 1,……..,30 

 ∑  𝑊𝑖
𝑛
𝑖=1 =1 

 𝑊𝑖 ≥0                                                    (1) 

In Equation (1), Υ̅𝑖 represents the average 

social benefit derived from wheat in the ith 

province. This average social benefit is 

determined for the period 2000-2020. In 

next section, a method is provided for 

calculating social benefits, Wi is the decision 

variable and represents the share of each 

province in the total area under cultivation 

for wheat in the country. In the optimal 

portfolio, the average expected return of the 

portfolio (Υ̅𝑝) is equal to the Return (R*). 

The calculation of portfolio return variance, 

as outlined by Prol and Kim (2022), is 

presented in Equation (2). Here, 𝜎𝑖
2 

represents the variance associated with the 

social benefit of the ith province. 

𝛿𝑝
2 = ∑ 𝑊𝑖

2 𝜎𝑖
2𝑛

𝑖=1 +

∑  ∑ 𝑊𝑖
𝑛
𝑗≠i  𝑊𝑗 . 𝐶𝑜𝑣(Υ̅𝑖

𝑛
𝑖=1 . Υ̅𝑗)  (2) 

 Social Benefit  

Social benefits were used as portfolio 

returns to determine sustainable wheat 

production (Equation 3). 

𝜸𝒊𝒕 = 𝑃𝑖𝑡𝑌𝑖𝑡 − 𝑇𝑉𝐶𝑖𝑡 − 𝑃𝑤𝑖𝑡𝑊𝐹𝑖𝑡 (3) 

∀𝑖 = 𝑃𝑟𝑜𝑣𝑖𝑎𝑛𝑐𝑒: 1.2 … .30 

∀𝑡 = 2000. … .2020 

Where, 𝑃𝑖𝑡 is the real Price (Real price is 

the nominal price divided by the consumer 

price index (CPI)) ( of wheat (10^4 Rials per 

hectare), 𝑌𝑖𝑡 represents yield (t ha-1), 𝑇𝑉𝐶𝑖𝑡 

is total variable cost (10^4 Rials/ha), 𝑃𝑤𝑖𝑡 is 

the real Price of water, and 𝑊𝐹𝑖𝑡 represents 

the Water Footprint of wheat in province i in 

time t. 

It should be noted that after calculating the 

water footprint of wheat (including blue, 

green, and grey water), it was multiplied by 

the price per cubic meter of water to 

estimate the environmental costs of wheat 

production, it was multiplied by the price 

per cubic meter of water to obtain the 

environmental costs (𝑃𝑤𝑖𝑡𝑊𝐹𝑖𝑡) of wheat 

production. This value was then subtracted 

from the gross margin to obtain the social 

benefit (γit).  

 Water Footprint (WF) Calculation  

WF is used as an environmental criterion 

in this research. The total WF during the 

crop growth season is derived from the total 

components of blue, green, and grey water 

(Hoekstra and Chapagain, 2007, 2008; 

Hoekstra et al., 2011):  

(4) 

𝑊𝐹: 𝑊𝐹𝑖𝑡 = 𝑊𝐹𝑖𝑡.𝑔𝑟𝑒𝑒𝑛 + 𝑊𝐹𝑖𝑡.𝑏𝑙𝑢𝑒

+ 𝑊𝐹𝑖𝑡.𝑔𝑟𝑒𝑦. 

∀𝑖 = 𝑃𝑟𝑜𝑣𝑖𝑎𝑛𝑐𝑒: 1.2 … . .30 , 
t=2000, ….,2020 

Where, i and t represent different 

provinces (1, 2, .., 30) and time (1 to 21), 

respectively. 𝑊𝐹𝑖𝑡.𝑔𝑟𝑒𝑒𝑛 is green, 

𝑊𝐹𝑖𝑡.𝑏𝑙𝑢𝑒is blue and 𝑊𝐹𝑖𝑡.𝑔𝑟𝑒𝑦 is grey WF 

for the ith province and tth year in terms of 

(m3 ton-1). To calculate the green WF, 

effective rainfall was calculated by the US 

Department of Agriculture method (USDA, 

1993). Therefore, effective rainfall during 

the crop growing season is calculated 

according to Equation (5), and the green WF 

is calculated by Equation (6). 

(5) 

𝐼𝑓: 𝑃 < 250 𝑚𝑚. 𝑃𝑒𝑓𝑓

= (𝑃
125⁄ )

× (125 − 0 ∙ 2𝑃) 
𝐼𝑓: 𝑃 > 250 𝑚𝑚.  𝑃𝑒𝑓𝑓 = 125 + 0 ∙ 1𝑃 

(6) 𝑊𝐹𝑖𝑡.𝑔𝑟𝑒𝑒𝑛 =
 𝑃𝑒𝑓𝑓 × 10

𝑌𝑖𝑡
 

Where, 𝑃𝑒𝑓𝑓 represents the effective 

Precipitation during the growing season 

(mm), P indicates Precipitation during the 

growing season (mm), 𝑌𝑖𝑡 is regarded as the 

Yield of wheat in province i during the 

period t (ton ha-1), and 10 shows the 

conversion factor of mm into m3 ha-1. Green 

WF is related to the proportion of water 

obtained from effective rainfall. 
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The calculation of Blue WF is conducted 

using Equations (7) and (8). 

(7) 𝐶𝑊𝑈𝑖𝑡.𝑏𝑙𝑢𝑒 = 10 × ∑ 𝐸𝑇𝑖𝑡‚𝑏𝑙𝑢𝑒

𝑛

𝑑=1

 

(8) 

 
𝑊𝐹𝑖𝑡.𝑏𝑙𝑢𝑒 =

𝐶𝑊𝑈𝑖𝑡.𝑏𝑙𝑢𝑒

𝑌𝑖𝑡
 

Where, CWU represents Crop Water Use 

in m3 ha-1, which is calculated by summing 

up the daily crop Evapotranspiration (ET) 

during the growing season in mm (Equation 

7) (Hoekstra and Chapagain, 2007, 2008; 

Hoekstra, et al., 2011). In this equation, 

 𝐸𝑇𝑖𝑡.𝑏𝑙𝑢𝑒 represents ET of blue water (mm) 

pertaining to province i in time period t. 10 

serves as the conversion factor from mm 

unit to m3 ha-1.  

Crop Evapotranspiration (ET) was 

determined as follows (Allen et al., 1998): 

0ETKET c =
   (9) 

Where, Kc is the crop coefficient (between 

0.4 -1.3 during the growth period) and ET0 is 

the reference Evapotranspiration (mm d-1). 

The ET0 was calculated by the Penman-

Monteith equation (Allen et al., 1998), 

which was calibrated by Razzaghi and 

Sepaskhah (2012) for semi-arid 

environments in the study area as follows: 

( )
( )
























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


++
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





 −
+−

=

a

c

a

as
patimen

r

r

r

ee
CKGR

ET

1

0

                 (10) 

Where, ET0 is the reference 

evapotranspiration (mm d-1), Rn is the net 

radiation (MJ m-2 d-1), G is the soil heat flux 

(MJ m-2 d-1), Δ is the slope of the saturation 

vapor pressure-temperature relationship (kPa 

ºC-1),  is the psychrometric constant (kPa 

ºC-1),  is the latent heat (MJ kg-1), Cp is the 

specific heat of the air (kJ kg-1 ºC-1), a is the 

mean air density at constant pressure (kg m-

3), ra is the aerodynamic resistance (s m-1), rc 

is the canopy resistance (s m-1), es is the 

saturated vapor pressure (kPa), ea is the 

actual vapor pressure (kPa) and Ktime is a 

time determination conversion coefficient. 

Ktime is 86400 (s d-1) if ET0 is determined in 

mm d-1 (e.g., see Razzaghi and Sepaskhah 

(2012) and Allen et al., (1998) for more 

details).  

The Grey WF component is calculated 

using Equation (11): 

(11) 

𝑊𝐹𝑖𝑡.𝑔𝑟𝑒𝑦

=
(𝛼 × 𝑎𝑟𝑖𝑡)/(𝑐𝑚𝑎𝑥 − 𝑐𝑛𝑎𝑡)

𝑌𝑖𝑡
 

Where, 𝑎𝑟𝑖𝑡  represents the application rate 

of fertilizer in the province i at period t (kg 

ha-1), α indicates the percentage of leached 

nitrogen (%), which is regarded as the 

maximum acceptable concentration (kg m-3), 

and describes the natural concentration for 

the pollutant examined (kg m-3) (Hoekstra 

and Chapagain, 2007, 2008; Hoekstra, et al., 

2011). 

WF components are a function of random 

variables of climatic conditions (i.e., 

minimum and maximum air temperatures, 

wind speed, precipitation, relative humidity, 

solar radiation) in ET estimation. Therefore, 

the WF of wheat production is a random 

variable and is affected by climate 

parameters and water availability.  

This study aimed to answer the question of 

which wheat-producing provinces in Iran 

have had lower social benefit risk over time. 

It will examine the hypothesis that provinces 

leading in wheat production experience 

lower social benefit risk. In Figure 2, the 

flow chart of the methodology is shown. 

Almost all provinces in Iran are wheat 

producers, and there is a variety of climates 

and water footprints for wheat production. 

Therefore, all provinces were chosen for the 

study. Subsequently, an optimal portfolio for 

wheat production provinces with minimal 

risk in social benefit was selected. In the 

present study, the necessary data used to 

determine WF were collected from the 

meteorological stations in the wheat-

producing provinces by the Meteorological 

Services of Iran (2020). Additionally, in 

order to calculate the economic criterion, the 

necessary data (price, cost, and yield) were 

obtained from the Ministry of Agriculture-

Jihad (MAJ) (2020) from 2000 to 2020.  
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RESULTS AND DISCUSSION  

The analysis of the water footprint 

associated with wheat production across 30 

Iranian provinces from 2000 to 2020 showed 

significant differences. The highest WF was 

found in Guilan, Southern Khorasan, 

Semnan, and Sistan and Baluchestan, while 

the lowest was in Ardabil, Tehran, 

Khuzestan, and Mazandaran. Northeastern, 

eastern, and southeastern provinces had the 

highest water footprint in 2000, 2005, 2010, 

and 2020. The results of this study 

corroborate earlier research. Specifically, 

they are in agreement with the findings 

reported by Ababaei and Etedali (2017) as 

well as Aliqliania et al. (2017). By 

calculating the components of wheat WF for 

the whole country, it is observed that the 

average WF of blue, green, and grey during 

the study period is equal to 2625.76, 428.10, 

and 594.13 m3 ton-1, respectively (Appendix 

1). In contrast, the global average for these 

components in wheat production are 

significantly lower, at 1279, 343, and 208 m3 

ton-1 (Mekonnen and Hoekstra, 2010). This 

comparison indicates that the average blue 

and grey water footprints in Iran exceed the 

global averages by more than a factor of 

two. Furthermore, Figure 3 shows the wheat 

water footprint over 5-year time horizons on 

a map of Iran. The distribution of each 

component within the total water footprint is 

characterized by contributions of 72% from 

blue WF, 12% from green WF, and 16% 

from grey WF. Therefore, the blue water 

footprint has the largest share in the total 

water footprint of wheat, which is due to the 

country's semi-arid climatic situation. This 

situation leads to the high-water requirement 

of a certain plant. On average, the highest 

amount of green water footprint was related 

to ‘Kohgiluyeh and Boyer Ahmad’ and 

‘Guilan’ Provinces during the study period 

with 762 and 687 m3 ton-1, respectively, and 

the lowest was related to Yazd province with 

119 m3 ton-1 (Figure 3). Guilan province has 

the highest annual precipitation rate and the 

highest blue water footprint (4184.5 m3 ton-

1), while Khuzestan has the lowest (1,480.7 

m3 ton-1). The high blue water footprint is 

due to high humidity and wheat yield, 

consistent with Aliqliania et al. (2017) 

findings. The study shows low precipitation 

and stable arid and semi-arid climates in 

most provinces of Azerbaijan, leading to 

increased use of chemical fertilizers to boost 

crop yield and mitigate climate effects. The 

grey water footprint is highest in southern 

provinces due to the use of chemical 

fertilizers. The numbers related to the water 

 
Figure 2. Flow chart of methodology. 
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footprint associated with each province are 

also provided in the Appendix 1. 

Figure 4 shows the wheat harvested area 

(million ha) and the calculated total water 

footprint of wheat (billion cubic meters). 

The annual total water footprint of wheat 

production in the country was calculated 

using the weighted average. For this 

purpose, the share of each province in the 

total wheat harvested area was taken as the 

weight. The highest and lowest harvested 

areas are 2.47 (in 2007) and 1.88 (in 2019) 

Million hectares (Mha), respectively. 

Moreover, the annual average water 

footprint of wheat production is 26.2 billion 

cubic meters during the study period. 

However, in 2019, due to the reduction of 

wheat cultivation, the total water footprint 

decreased to about 19.4 Billion cubic Meters 

(BM3). In 2000, with an area of 2.67 Mha, 

the total water footprint was at its maximum 

and equivalent to 31.1 BM3. Therefore, the 

total wheat harvested area and its 

distribution among different provinces play 

a significant role in the overall wheat water 

footprint. During the period under review, 

the harvested area of wheat decreased due to 

climate change in the country. Climate 

change has led to decreased harvested areas, 

increased yield risks, and reduced farmers' 

incomes in Iran. The government has 

implemented a guaranteed price protection 

policy to prevent production reduction. 

Water footprint calculations reveal an 

increase in environmental damage, 

highlighting the need for risk management 

in order to achieve sustainable production. 

Figure 5 shows the share of different 

provinces in the total wheat harvested area 

during the period 2000-2020 using the 

column chart. Also, the risk of social 

benefits due to wheat production during the 

studied years is shown using a line chart. 

The risk is quantified as the deviations from the 

social benefit criterion. 

The share of different provinces in the total 

cultivated area is expressed as a percentage. 

The last column of the chart shows the share 

of provinces in the optimal portfolio and the 

resulting risk. According to the results, 

Khuzestan (21.6%), Fars (17.1%), Hamedan 

(16.1%), Kordestan (13.2%), Khorasan 

Razavi (11.4%), Golestan (11.3%), Qazvin 

(5%) and Kermanshah (4.3%) are in the 

optimal portfolio. Despite having a low 

cultivation share in the provinces of 

Kurdistan, Golestan, and Hamedan during 

the study, these provinces have a significant 

share in the optimal portfolio. This can be 

attributed to the prevailing climate of these 

provinces, which are located in the west of 

the country (Figure 3). Low 

evapotranspiration in Kurdistan, Golestan, 

and Hamedan Provinces can reduce water 

footprint, environmental cost, yield risk, and 

social benefit-risk in wheat production. Fars 

and Khuzestan provinces are crucial centers 

of wheat production in Iran, aligning with 

the country's annual pattern. According to 

Figure 5, between 2004 and 2006, the share 

of these two provinces decreased 

significantly, which led to an increase in the 

standard deviation of social benefits of 

wheat harvested area compared to the other 

years in this period. This confirms the major 

role of these provinces in the optimal 

portfolio in reducing the risk of social 

benefits of wheat production throughout the 

country.  

The trend line of risk in Figure 5 shows 

that the social benefit-risk decreases over 

time, except in 2008, and from 2011 to 

2013. From 2014 onwards, this downward 

trend continued due to the relative stability 

of the share of major wheat-producing  
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(b) 2005 (a) 2000 

  

(d) 2015 (c) 2010 

 
 

(f) Average of total WF (2000-2020) (e) 2020 

 

Figure 3. Total Water Footprint (TWF) and average TWF of wheat (m3 tone). 
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provinces in the total harvested area. The 

increased risk in 2008 can be explained by 

the significant decrease in the harvested area 

compared to other years (Figure 1). The 

 

Figure 4. Area harvested and total water footprint of irrigated wheat [MAJ (2020) and research 

findings]. 

 

Figure 5. Comparison of the share of cultivated area and social benefit-risk of wheat-producing 

provinces with optimal basket during the period 2000-2020.  
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country's precipitation reduction of 143.3 

mm that year led to a decrease in harvested 

area and fluctuating social benefits. Despite 

high cultivation area, wheat production 

decreased due to reduced yield per hectare.  

The return and risk associated with the 

wheat cultivation portfolio across various 

provinces in Iran from 2000 to 2020 are 

illustrated by blue points in Figure 6. The 

optimal points of this portfolio delineate an 

efficient frontier curve, represented in light 

red on the graph. This frontier signifies the 

optimal combinations that yield the highest 

return for a given level of risk, or 

conversely, the lowest risk for achieving a 

specified return. The optimal portfolio, 

characterized by returns of 14,420.3 (10^4 

Rials per hectare) and a risk level of 

24,120.5, is situated at the midpoint of this 

curve. Moving along the efficient frontier 

curve, we should take on higher risks to 

achieve greater social benefits. In order to 

attain a specific social benefit, we must be 

willing to accept a higher level of risk. 

However, embracing the risk for social 

benefits results in increased fluctuations in 

environmental costs (water footprint) or 

economic benefits (gross margin). 

Therefore, to achieve higher social benefits, 

and thus accept more risk, we have to accept 

the risk of provinces entering the optimal 

portfolio that have more environmental cost 

fluctuations in wheat production or create 

fewer gross margin due to low yields. 

However, due to the Iranian water resources 

conditions, it is impossible to include 

provinces with higher social benefit 

fluctuations in the optimal portfolio. 

Therefore, selecting the optimal portfolio 

(red dot) for a certain social benefit creates a 

lower risk.  

CONCLUSIONS  

The conclusions of this study, indicated 

that taking into account the environmental 

costs along with the gross margin will lead 

to sustainable production in the long run 

while conserving more water resources. 

Furthermore, the results showed that the 

provinces with a lower risk during the period 

2000 to 2020, such as Fars and Khuzestan, 

are in the optimal portfolio. It is 

recommended that the current conditions of 

 
Figure 6. Efficient Frontier of Iran Wheat Production Basket 2000–2020. Note: Efficient frontier is the 

set of feasible portfolios where the portfolio risk as different target returns is minimized. Portfolio risk and 

portfolio return are defined as standard deviation and social benefit, respectively. Blue dots in the figure 

are defined as actual portfolio performance plots of wheat for each year between 2000 and 2020. The red 

dot in the figure is the optimal portfolio.  
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wheat cultivation be maintained and 

improved over time in the mentioned 

provinces. On the other hand, some 

provinces were removed from the optimal 

portfolio due to high fluctuations in water 

footprint or gross margin. These provinces 

include those in the east and center of the 

country, namely, Sistan and Baluchestan, 

South Khorasan, Semnan, Isfahan, and 

Yazd. These provinces exhibit high 

fluctuations in both water footprint and 

gross margin and, therefore, they should be 

carefully managed. To mitigate the risks in 

these provinces and make them more 

sustainable for wheat cultivation, it is 

suggested to introduce more resilient 

agricultural practices, improve water 

management technologies, and encourage 

diversification in crop production. Study, 

like He et al. (2021), emphasizes that 

regional adaptation strategies, such as 

introducing more resilient crops, modifying 

irrigation techniques, or adjusting planting 

times, are often required in areas with higher 

environmental costs or lower economic 

returns. But at the same time, the provinces 

included in the optimal portfolio of the 

country have fewer water footprints during 

the study period, which is due to the 

prevailing climate in these provinces 

(Kermanshah, Hamedan, and Kurdistan 

provinces). With lower environmental costs, 

these provinces could have sustainable 

wheat production in the country in the long 

run. These provinces should be encouraged 

as part of the long-term strategy for 

sustainable wheat production. Sustainable 

farming practices, such as conservation 

tillage and water-efficient irrigation systems, 

could be promoted to maintain or improve 

these provinces' positive performance in 

terms of both economic and environmental 

aspects. Therefore, it is suggested to 

increase the share of these provinces in the 

current production of the country and 

encourage farmers to develop the harvested 

area in these provinces. For this, the 

government should pursue supportive 

policies other than the guaranteed price 

policy set throughout the country. The 

government can support farmers by 

subsidizing insurance based on the climate 

index of agricultural products to reduce 

income risk for farmers in these provinces 

and create an economic advantage for them 

to plant wheat. Moreover, the provinces with 

high environmental costs, including the 

eastern and central ones, should be removed 

from the Iranian wheat cultivation portfolio 

over time, and alternative crops should be 

offered according to the prevailing climatic 

conditions in these provinces. Studies by 

González et al. (2019) argue that in regions 

where environmental conditions, like water 

availability, are less predictable, risk 

management strategies need to be 

considered carefully. Accepting more risk 

might make sense if the social benefits are 

crucial for economic development or food 

security. According to the results and their 

interpretation, the distribution of wheat 

among 8 provinces in Iran can create a lower 

risk with an inevitable expected return. Most 

of the previous studies conducted under the 

portfolio analysis framework in production, 

such as Nguyen-Huy et al. (2018), Holly 

Wang and Zhang (2003), and Barkley et al. 

(2010) found that optimal geographical 

diversity can be an agricultural risk 

management approach to achieving optimal 

expected returns. Similar to the previous 

studies, the results of this study also show 

that optimal geographical diversity in the 

long run is necessary to achieve sustainable 

production. Although the results of this 

study have beneficial implications for Iran, 

this approach applies to other agricultural 

areas and crops outside the country. This is 

because the model developed in this study 

can analyze the risk of social benefits and 

may help governments and policymakers as 

part of an optimal geographical distribution 

strategy to achieve sustainable production. 

In future studies, different crops in the 

country's agricultural portfolio and the links 

between various provinces can be 

considered to maximize social benefits. 
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Appendix 1. A summary of the statistical results of the Water Footprint (WF) (m3 ton-1) Iranian 

province calculation (Average of wheat water footprint between 2000-2020). 

Water footprint (m3 ton) 

Province Blue WF Green WF Grey WF Total WF 

East Azarbaijan 2227.41 483.50 400.57 3111.47 

West Azarbaijan 2581.95 519.43 368.23 3469.61 

Ardebil 1594.46 389.49 451.67 2435.62 

Isfahan 2625.69 269.58 662.45 3557.72 

Ilam 2640.69 496.25 678.88 3815.83 

Bushehr 2891.79 579.52 551.15 4022.45 

Tehran 1625.34 338.25 481.00 2444.59 

Chaharmahal & Bakhtiari 2171.25 519.96 529.16 3220.37 

Southern Khorasan 3841.99 397.77 814.31 5054.08 

Khorasan Razavi 3157.54 449.11 683.38 4290.04 

North Khorsan 2472.87 496.99 672.58 3642.43 

Khuzestan 1480.75 463.47 739.87 2684.09 

Zanjan 2654.61 458.11 409.57 3522.29 

Semnan 3888.68 233.60 624.92 4747.20 

Sistan & Baluchestan 3625.81 188.26 637.30 4451.38 

Fars 3598.41 509.25 952.04 5059.70 

Qazvin 1938.32 387.81 575.82 2901.95 

Qom 3097.32 257.86 754.74 4109.92 

Kordestan 2210.72 450.05 395.69 3056.46 

Kerman 3317.53 307.25 795.04 4419.82 

Kermanshah 2412.59 390.55 457.28 3260.42 

Kohgiluyeh & Boyer Ahmad 2696.84 762.00 587.24 4046.08 

Golestan 1923.70 481.85 539.10 2944.65 

Guilan 4184.54 687.41 704.28 5576.23 

Lorestan 2859.72 550.31 445.29 3855.32 

Mazandaran 1693.40 620.92 468.28 2782.60 

Markazi 2432.53 420.97 498.22 3351.73 

Hormozgan 1680.01 262.91 742.79 2685.71 

Hamedan 2710.24 420.07 486.88 3617.20 

Yazd 2617.68 119.06 780.74 3517.48 

Mean 2625.76 428.10 594.13 3647.12 

Min 1480.75 119.06 368.23 2435.62 

Max 4184.54 762.00 952.04 5576.23 
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 نظریه پورتفولیو  :مدیریت ریسک تولید پایدار گندم در ایران

 و سید عباس سید صالحی  ،آذر شیخ زین الدین، فاطمه فتحی

 چکیده 

پایدار  تولید  و  است  کشاورزی  بخش  برای  مهم  محیطی  زیست  چالش  یک  آب  کمبود  چالش 
تولید می کنند،   ایران که گندم  استان های  اندازد.  محصولات حیاتی مانند گندم را به خطر می 
منابع آبی و شرایط آب و هوایی متفاوتی دارند. این تفاوت ها منجر به منافع اقتصادی متمایز و 
خطرات زیست محیطی در تولید گندم در بین استان ها شده است. در این تحقیق ردپای آب گندم  

محاسبه شد و هزینه های زیست محیطی آن از حاشیه   2020تا    2000در هر استان از سال  
استان   تولید گندم در هر  بازگشت سبد  اجتماعی به عنوان  نتیجه، منفعت  ناخالص کسر شد. در 
از طریق  پورتفولیو  تئوری  آن،  از  پس  شد.  گرفته  نظر  در  پایدار  تولید  ریسک  مدیریت  برای 
برنامه ریزی ریاضی درجه دوم برای به حداقل رساندن سود اجتماعی و تعیین نسبت کشت گندم  
در هر استان برای سبد بهینه و تولید پایدار استفاده شد. نتایج نشان داد که استان های خوزستان  

(21.6( فارس   ،)%17.1( همدان   ،)%16.1( کردستان  رضوی %13.2(،  خراسان   ،)%
(11.4( گلستان   ،)%11.3( قزوین   ،)%5( کرمانشاه  و  بهینه   %3/4(،  پرتفوی  در  درصد( 

قرار دارند. در پرتفوی بهینه سهم قابل توجهی از تولید گندم مربوط به استان های کم ریسک در  
یافته  بود.  فارس(  و  در تولید )خوزستان  پایدار  تولید  به  دستیابی  است که برای  آن  از  ها حاکی 

ریسک است  لازم  ریسکبلندمدت،  کنار  در  اقتصادی  زیستهای  گرفته  های  نظر  در  محیطی 
استان  نتیجه  در  سمنان، شود.  جنوبی،  خراسان  بلوچستان،  و  )سیستان  مرکزی  و  شرقی  های 

استان  و  شدند  حذف  بهینه  سبد  از  آب  ردپای  میزان  بیشترین  با  یزد(  غربی اصفهان،  های 
کمتر   آب  ردپای  و  بالاتر  ناخالص  حاشیه  با  کردستان(  و  همدان  بیشتر )کرمانشاه،  سهم  با 

 جایگزین شدند. 
 

 



Journal of Agricultural Science and Technology (2026) Vol. 28(1): 119-131 

119 

Understanding Farmers' Adaptation Behavior against 

Drought: Application of the Health Belief Model 

Mostafa Moridi1, Rezvan Ghanbari Movahed*1, Mehdi Rahimian1, and Saeed 

Gholamrezai1 

ABSTRACT 

As climate change intensifies the frequency and severity of droughts, adaptive behavior 

becomes increasingly crucial. Farmers' capacity to modify their practices in response to 

evolving climate conditions is vital for ensuring long-term agricultural sustainability and 

food security. Therefore, this study aimed to investigate the psychological factors 

influencing farmers' adaptation behaviors in response to drought using the Health Belief 

Model. The sample comprised 380 farmers from Kuhdashat Township, Lorestan 

Province, Iran, selected via a three-stage cluster sampling method. Data were collected 

using a researcher-designed questionnaire, whose validity and reliability were confirmed. 

Structural Equation Modeling (SEM) results indicated that self-efficacy, perceived 

benefits, perceived vulnerability, and perceived barriers explained about 49% of the 

variance in farmers’ adaptation behavior. Perceived benefits emerged as the strongest 

predictor of adaptation, while cues to action and perceived severity were insignificant. 

These findings support the health belief model's practicality and effectiveness in 

examining water conservation behavior among Iranian farmers. 

Keywords: Climate change, Conservation behavior, Mitigation strategies, Self-efficacy. 

 

INTRODUCTION 

The 21st century's climatic changes, 

including global warming, represent 

significant global shifts requiring 

intergovernmental cooperation to address 

their impacts on ecological, environmental, 

socio-political, and socio-economic systems 

(Abbass et al., 2022). Climate change, 

considered the greatest threat to sustainable 

development, triggers systemic shocks such 

as droughts, famines, and biodiversity loss, 

with drought being the most severe and 

complex due to its varying characteristics 

worldwide (Nguyen et al., 2023). Drought, 

defined as prolonged water shortages, 

affects over 40% of the global population, 

with water scarcity projected to worsen, 

impacting 5 billion people annually by 2050 

(Silva, 2024). Water demand is expected to 

exceed supply by 40% by 2030 (Mulwa et 

al., 2021). Iran, located in an arid region, 

faces critical water shortages, with only 117 

billion cubic meters of water available 

annually due to high evaporation rates 

(Rahimi-Feyzabad et al., 2020). Severe 

droughts, affecting 72% of Iran’s area and 

population, have occurred frequently over 

the past decades, with ongoing droughts 

since 1998 being the worst in nine centuries 

(Delfiyan et al., 2020; Meteorological 

Organization, 2020). Iran’s agricultural 

sector consumes 92.8% of its renewable 

water, exacerbating the crisis (Tajeri 

Moghadam et al., 2018). Without proper 

management, Iran faces a significant 

environmental crisis, with water availability 

projected to halve by 2050 (Delfiyan et al., 

2020).  
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Addressing drought involves two main 

approaches to climate change: mitigation by 

reducing greenhouse gas emissions and 

adaptation to new conditions (Wang et al., 

2024). While mitigation is a long-term 

solution with challenges like uneven 

responsibilities and the free rider effect, 

adaptation is essential for reducing 

vulnerability and minimizing costs (Wang 

and Zhang, 2018). Adaptation, as defined by 

the IPCC, involves adjusting to the impacts 

of climate change, particularly in 

agriculture, where uncertainty presents 

significant risks (Sharifi, 2020). Farmers in 

drought-prone areas must modify farming 

practices to be resilient and implement 

drought risk management strategies 

(Tesfahunegn et al., 2016). Adaptation is 

crucial for mitigating drought's adverse 

effects, particularly in developing countries, 

where farmers are key to effective 

management (Shabanali Femi et al., 2020). 

Recent research highlights various factors 

influencing farmers’ adaptive behaviors and 

strategies. For example, Hernández-López et 

al. (2024) analyzed farmers’ adaptation to 

drought in Colombia, finding that socio-

economic vulnerability and drought 

perception were key predictors of adaptive 

behavior. Similarly, Wens et al. (2021) 

studied smallholder farmers in Kenya, 

revealing that risk assessment, social norms, 

self-efficacy, and response efficiency 

significantly affect adaptive behavior. They 

also emphasized the role of extension 

services, early warning systems, and 

financial assistance in fostering adaptation. 

In Ethiopia, Gebrehiwot and van der Veen 

(2020) used the Protection Motivation 

Theory (PMT) model to show that perceived 

vulnerability and self-efficacy positively 

influence the implementation of drought risk 

reduction measures. In Bangladesh, Anik et 

al. (2021) found that education, income 

from livestock, participation in 

organizations, and access to ICT in 

agriculture significantly affected farmers’ 

adaptation strategies. Similarly, Muthelo et 

al. (2019) studied South African farmers, 

highlighting the influence of age, gender, 

and marital status on vulnerability and 

coping strategies like water restrictions 

during droughts. Studies in India by Patnaik 

et al. (2019) revealed that livelihood 

interventions, technical training, and 

agricultural extension services increase the 

likelihood of adaptation. Collectively, these 

studies underscore the multifaceted nature of 

farmers’ adaptive behaviors, shaped by 

socio-economic, institutional, and behavioral 

factors.   

Economic incentives can encourage short-

term adaptation, but Iranian policymakers 

prefer sustainable, voluntary measures 

(Piñeiro et al., 2020). Understanding 

farmers’ behaviors requires integrating 

insights from behavioral models. This study 

uses the Health Belief Model (HBM), a 

preventive health behavior theory that 

emphasize fear and risk perception 

(Barattucci et al., 2022). The HBM 

highlights key dimensions, including 

perceived susceptibility, perceived severity, 

perceived benefits, perceived barriers, self-

efficacy, and cues to action (Subedi et al., 

2023). These factors collectively influence 

decision-making, particularly in drought, 

where farmers’ perceptions of risk and 

capacity to act are critical.  Farmers are 

more likely to adopt adaptive practices if 

they perceive themselves as vulnerable to 

drought and recognize its severe 

consequences for their livelihoods. In 

contrast, models like TPB focus on 

subjective norms and intentions, which may 

not adequately address the urgency of risk 

perception in drought-related decisions 

(Ajzen, 2020). The HBM’s incorporation of 

perceived barriers and benefits provides a 

balanced view of motivational and practical 

considerations, unlike the Social Cognitive 

Theory (SCT), which focuses more on social 

learning (Hasan et al., 2024). Additionally, 

the HBM considers external cues to action, 

such as government warnings or observing 

neighbors’ experiences, which are critical 

for farmers’ adaptation. Other models, like 

the Stages of Change Model, prioritize 

internal readiness but may overlook external 

influences (Cardona et al., 2023). Self-
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efficacy, or the belief in one’s ability to take 

action, is another crucial aspect of the HBM. 

For farmers, having confidence in adopting 

complex strategies such as implementing 

new irrigation techniques, is essential. While 

the HBM was initially developed for health 

behaviors, its principles are transferable to 

environmental risks like drought, as both 

contexts involve similar psychological 

processes underlying risk perception and 

decision-making (Raheli et al., 2020).   

This study pioneers the integration of the 

HBM into agricultural research to analyze 

farmers’ behavioral adaptations to drought, a 

pressing challenge exacerbated by climate 

change. Unlike conventional studies 

focusing solely on economic or 

environmental factors, this research 

examines farmers’ perceptions of drought 

susceptibility, severity, benefits of 

adaptation, and barriers to action. The study 

identifies regional variations in adaptive 

behavior by applying the HBM across 

diverse geographic and socio-economic 

contexts, offering policymakers targeted 

strategies to enhance resilience. The study 

investigates how the HBM’s variables 

influence farmers’ adaptive behaviors in 

Kohdasht, Iran. The objectives are: (1) To 

apply the HBM in exploring farmers’ 

adaptation behaviors, (2) To identify 

variables affecting these behaviors, and (3) 

To evaluate the HBM’s explanatory power 

in this context. By integrating the HBM into 

the study of drought adaptation, this research 

provides a comprehensive understanding of 

the psychological and practical factors 

influencing farmers’ behaviors, contributing 

to more effective policy and intervention 

design. The findings are crucial for 

addressing water scarcity risks and 

promoting sustainable agricultural practices 

in the face of climate change. Based on the 

HBM framework, the study hypothesizes the 

followings:   

1. Perceived vulnerability significantly 

affects farmers’ adaptation behaviors.  

2. Perceived severity significantly affects 

adaptation behaviors.   

3. Perceived benefits significantly affect 

adaptation behaviors.   

4. Perceived barriers significantly affect 

adaptation behaviors.   

5. Self-efficacy significantly affects 

adaptation behaviors.   

6. Cues to action significantly affect 

adaptation behaviors.   

MATERIALS AND METHODS 

This quantitative cross-sectional study was 

conducted in Kohdasht Township, west of 

Iran, with a population of 25,554 farmers. 

Using the Krejcie & Morgan (1970) sampling 

table, the sample size was 380, but 390 

questionnaires were completed for greater 

certainty. A multi-stage cluster sampling 

method was used due to the large, dispersed 

population. First, the population was divided 

into natural clusters based on administrative 

divisions: central, Tarhan, Kohnani, and 

Derb Gonbad. These sections were 

purposively selected for their distinct 

characteristics. Next, specific districts 

(Southern Kohdasht, Golgol, West Tarhan, 

Kohnani, and Derb Gonbad) were chosen to 

represent diverse farming practices and 

drought vulnerabilities. A 10% sample of 

villages in each district was randomly 

selected, ensuring geographical 

representation. Finally, a proportional 

number of farmers from each village was 

chosen using simple random sampling, 

maintaining the sample's representativeness. 

This study followed ethical research 

principles outlined by Vanclay, Baines, and 

Taylor (2013). Participants were informed of 

the study’s purpose, risks, and benefits, 

provided voluntary consent, and were 

assured confidentiality. Data were 

anonymized, and participant privacy, 

dignity, and autonomy were prioritized 

throughout the research. 

The data collection instrument was a 

researcher-developed questionnaire based on 

the Health Belief Model (HBM) and related 

studies. A 5-point Likert scale (1= Strongly 
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Disagree to 5= Strongly Agree) was used. 

Experts validated the questionnaire, and a 

pilot test with 30 farmers in Khorramabad 

confirmed its reliability, with Cronbach’s 

alpha coefficients ranging from 0.77 to 0.95, 

indicating acceptable internal consistency 

(Hair et al., 2010). Table 3 presents all items 

of the questionnaire. Data were analyzed 

using Structural Equation Modeling (SEM) 

with SPSS25 to assess direct and indirect 

causal relationships, evaluate the model's 

goodness of fit, and validate latent 

constructs. SEM is particularly suited for 

analyzing multiple variables and testing 

complex theoretical models (Lowry and 

Gaskin, 2014).  

RESULTS 

Socio-demographic Characteristics 

The descriptive analysis revealed that most 

farmers (98.2%) were male, while 1.8% 

were female. The average age of the 

respondents was 49 years (SD= 12.33, 

ranging from 18 to 82 years). The majority 

of farmers (21.8%) had a diploma. The 

range of changes in farmers' agricultural 

experience was between 2 and 70 years, and 

their average work experience was 33.6 

years. For most farmers (55.1%), rainfall 

served as the primary source of irrigation 

water, while 32.3% of farmers use wells, 

7.9% from rivers, and 4.6% of studied 

farmers used spring water to irrigate their 

lands. Most farmers (65.7%) irrigated their 

land using traditional irrigation methods, 

while 27.4% used rain irrigation systems and 

6.9% drip irrigation. 

Descriptive Analysis of HBM 

Constructs 

The descriptive results for the HBM 

constructs showed that cues to action among 

farmers had the highest average score 

(Mean= 3.62, SD= 0.73). Following, these 

were perceived benefits (Mean= 3.29, SD= 

1.08), perceived obstacles (Mean= 3.27, 

SD= 1.06), perceived intensity (Mean= 3.27, 

SD= 1.11), self-efficacy (Mean = 3.15, SD= 

1.02) and perceived vulnerability (Mean= 

3.12, SD= 1.06), all of which showed 

relatively high scores among the samples. 

Subsequently, we examined the relationships 

between the seven constructs using 

Spearman's correlation coefficient. 

According to Table 1, there was a significant 

relationship between drought adaptation 

behavior and other constructs of the HBM.    

Structural Model Results 

SEM was utilized to explore the 

relationships between study variables and 

adaptive behaviors. Six indices were used to 

assess model fit, and the results indicated 

that the hypothesized model fit the data well: 

χ2/df = 0.941, CMIN/df= 1.43, (P-value = 

.09, P > 0.05), NFI (Δ1)= 0.962, RFI (ρ1) = 

0.988, GFI= 0.979, TLI (ρ2)= 1.000, CFI= 

1.000, RMSEA= 0.000 (see Table 2). The 

model is depicted in Figure 1, and detailed 

path coefficients are presented in Table 4. 

Table 1.  The results of the variables correlation matrix. 

7 6 5 4 3 2 1 Constructs 

      1 PS (1) 

     1 0.662** PSV (2) 

    1 0.606** 0.598** PB (3) 

   1 0.961** 0.598** 0.616** PBR (4) 

  1 0.595** 0.584** 0.575** 0.658** SE (5) 

 1 0.157** 0.203** 0.197** 0.186** 0.260** CA (6) 

1 1.69** 0.635** 0.572** 0.581** 0.542** 0.632** Behavior (7) 

*P< 0.05. **P< 0.01. 

 



 Farmers' Adaptation Behavior to Drought ______________________________________  

123 

The final model derived from SEM analysis 

revealed that four HBM constructs could 

predict 49% of the variance in drought 

adaptation behavior (Figure 2). This value 

indicates that the proposed models had 

moderate explanatory power. Hair et al. 

(2017) suggested that a model that only 

accesses R2 values is untrustworthy. 

Therefore, to evaluate the predictive 

relevance of the structural model, Stone 

(1974) introduced Q2. Latent exogenous 

constructs in the structural model have 

predictive relevance if the value of Q2 is 

more significant than zero (Chin, 2009). Q2 

value of 0.56 was higher than zero, which 

means that endogenous constructs had 

enough predictive relevance. 

Moreover, the result revealed that the most 

critical predictor of adaptive behavior was 

perceived benefits associated with 

implementing adaptation measures (β = 0.50, 

p < 0.000). Afterward, perceived barriers (β 

= 0.35, p <0.001), self-efficacy (β = 0.34, p 

<0.000), and perceived  

 

Figure 1. The extended Health Belief Model (HBM) framework (Rosenstock et al., 1998). 

Table 2. The indices of goodness of fit test. 

Indices of the goodness of fitsa Evaluation criteria of acceptable values of indices 

χ 2 /df= 0.941 Nonsignificant≥ 0.05 (Jöreskog and Sörbom, 1993) 

CMIN/df= 1.43 < 2 (Hair et al., 1998) 

NFI (Δ1)= 0.962 ≥ 0.95 good 

, 0.90 to 0.95 acceptable (Bentler, 1990) 

RFI (ρ1)= 0.988 > 0.90 (Bentler, 1992) 

TLI (ρ2)= 1.000 ≥ 0.95 Or ≥0.90 (Hu and Bentler, 1999; Weston and Gore, 2006) 

CFI= 0.979 ≥ 0.90 (Hu and Bentler, 1999; Weston and Gore, 2006) 

RMSEA= 0.000 ≤ 0.5: Very good fit (Browne and Cudeck, 1993; Kline, 2005) 

a CMIN: Chi-Square Minimum Discrepancy, NFI: Normed Fit Index, CFI: Comparative Fit Index, RFI: 

Relative Fit Index, TLI: Tucker–Lewis Index, RMSEA: Root Mean Square Error of Approximation. 
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Table 3.  Reliability and validity assessment of Health Belief Model constructs. 

Constructs Factor 

Loading 

R-square 

value 
SMC CR AVE 

PV (α= 0.85) (β= 0.0.20**)    

0.845 0.578 

1. I believe that my relatives and I are vulnerable to 

the adverse effects of drought. 
0.84 0.70 0.781 

2. I believe that drought can reduce my agricultural 

production. 
0.79 0.62 0.744 

3. I believe that drought can reduce my income. 0.79 0.62 0.712 

4. I believe the weather conditions (rainfall and 

temperature) have changed compared to the past. 
0.70 0.49 0.824 

5. I believe that the availability of water for 

agriculture and even drinking has decreased. 
0.79 0.62 0.767 

PS (α= 0.84) (β= 0.0.10)    

0.766 0.537 

1. Drought has severely affected the water 

resources of our village. 
0.75 0.56 0.818 

2. Drought has severely affected the environment 

and vegetation of our region. 
0.76 0.57 0.767 

3. Drought causes irreparable damage to 

agricultural production and income. 
0.77 0.59 0.798 

4. Drought causes irreparable damage to the quality 

of my agricultural products. 
0.81 0.65 0.845 

5. Drought causes irreparable damage to my 

property. 
0.76 0.57 0.756 

PB (α = 0.83) (β = 0.0.50**)    0.712 0.580 

1. Adopting strategies to adapt to drought prevents 

water loss and the depletion of water resources. 
0.73 0.53 0.713   

2. Adopting drought adaptation strategies will 

prevent the reduction of my crop production and 

income. 

0.75 0.56 0.744   

3. Adopting strategies to adapt to drought will 

prevent migration and evacuation of villages. 
0.76 0.57 0.860   

4. Adopting strategies to adapt to drought will 

preserve agricultural production and food security. 
0.82 0.67 0.798   

5. Adopting strategies to adapt to drought will 

preserve agricultural production and food security. 
0.78 0.60 0.744   

PBR (α = 0.82) (β = 0.0.35**)    0.824 0.651 

1. I do not have sufficient financial resources to 

implement strategies for adapting to drought. 
0.82 0.67 0.713   

2. I do not have the necessary knowledge and skills 

to implement drought adaptation strategies 
0.72 0.51 0.706   

3. I do not have adequate infrastructure to 

implement drought adaptation strategies. 
0.79 0.62 0.768   

4. Appropriate and affordable tools and technology 

to implement drought adaptation solutions are 

unavailable. 

0.75 0.56 0.722   

5. There is no necessary cooperation and 

participation among villagers to adapt to drought 
0.72 0.51 0.703   

Table 3 Continued… 
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Continued of Table 3.   

Constructs Factor 

Loading 

R-square 

value 
SMC CR AVE 

SE (α= 0.81) (β= 0.0.34**)    

 

0.760 

 

0.542 

1. In the face of drought, I have enough awareness 

and knowledge to implement adaptation strategies. 
0.80 0.64 0.801 

2. In the face of drought, I possess the necessary 

experience and expertise to implement adaptation 

strategies. 

0.74 0.54 0.764 

3. In the face of drought, I can implement drought 

adaptation strategies. 
0.82 0.67 0.730 

4. In the face of drought, I have enough motivation 

and energy to implement drought adaptation 

strategies 

0.68 0.46 0.721 

5. In the face of drought, I have adequate financial 

resources to implement adaptation strategies. 
0.72 0.51 0.733 

CA (α= 0.71) (β= 0.0.06)    

0.751 0.578 

1. I have heard from my farmer family and friends 

about the risk of drought and strategies to adapt to 

it. 

0.72 0.51 0.765 

2. I have received information from agricultural 

experts about the risks of drought and the relevant 

adaptation strategies. 

0.56 0.31 0.721 

3. I have heard about the risks of drought and 

adaptation strategies through local and national 

radio and television. 

0.87 0.75 0.735 

4. I have heard about the risk of drought and 

drought adaptation solutions from cyberspace. 
0.85 0.72 0.787 

Behavior (α = 0.90) (R2 = 0.0.49**)    

1. Planting seeds and modified cultivars with high 

yield and drought resistance (less water 

requirement) 

0.61 0.37 0.836   

2. Planting seeds deeper to absorb more moisture 0.74 0.54 0.750   

3. Changing the planting and harvesting dates 

according to weather conditions (planting earlier or 

later) 

0.74 0.54 0.735   

4. Use crop rotation (wheat, barley, peas, alfalfa 

and other legumes). 
0.80 0.64 0.768   

5. Insuring agricultural and livestock products 0.74 0.54 0.780   

6. Modifying the way to guide and transport water 

(turning earthen streams into concrete streams, 

using metal or polyethylene pipes to transport 

water) 

0.71 0.50 0.812 0.812 0.545 

7. Construction of pools and ponds to collect water 0.72 0.51 0.761   

8. Watering during the cool hours of the day (dusk, 

night, or early morning) for optimal results. 
0.69 0.47 0.735   

9. Using new irrigation methods (drip, rain, and 

underground irrigation). 
0.76 0.57 0.756   

10. Timely service and maintenance of equipment 

such as pump, filtration station, and other 

equipment installed in the farm 

0.77 0.59 0.801   

 



  ________________________________________________________________________ Moridi et al. 

126 

vulnerability (β = 0.20, p <0.000). However, 

certain constructs, such as "cues to action" 

and "perceived severity," were not 

significant predictors of behavior (Figure 2). 

Table 3 provides the standardized factor 

loadings, R-square values, standardized beta 

coefficients, SMC, CR, and AVE.  

DISCUSSION 

This study aimed to identify factors 

predicting drought adaptation behavior 

among farmers in Kohdasht Township, 

western Iran, using the Health Belief Model 

(HBM). To date, this is one of the first farmers 

water conservation behaviors. The findings 

revealed that 49% of the variance in farmers' 

adaptive behavior could be explained, 

confirming the model's predictive utility, as 

supported by previous studies (Tajeri 

Moghadam et al., 2020; Zobeidi et al., 2021; 

Yazdanpanah et al., 2022). 

The results showed that perceived benefits 

had the most direct impact on adaptive 

behavior. Farmers were motivated by the 

belief that adaptation measures could 

conserve water, reduce crop losses, secure 

livelihoods, ensure community food 

security, and protect the environment. This 

aligns with studies in China, Sub-Saharan 

Africa, and Vietnam, where emphasizing 

economic and environmental benefits 

encouraged adaptation (Wong et al., 2021; 

Bagagnan et al., 2019b; Luu et al., 2019). 

Governments and agricultural agencies 

should highlight these benefits through 

targeted campaigns to enhance adoption 

rates.  

This study also found that perceived 

barriers significantly hindered drought 

adaptation behavior. These barriers include 

obstacles that may prevent a farmer from 

implementing adaptation measures, such as 

insufficient financial resources, limited 

knowledge, and skills to implement 

adaptation strategies, lack of necessary 

infrastructure, inappropriate tools and 

technology, and lack of cooperation and 

participation among farmers. This finding 

aligns with similar studies in Ethiopia 

(Gebrehiwot and van der Veen, 2020) and 

Nigeria (Von Abubakari et al., 2024), where 

lack of resources and infrastructure were 

reported as key barriers. However, our 

results diverge from findings in high-income 

countries, such as Australia (McIlwain et al., 

2022), where institutional support mitigated 

the impact of perceived barriers. 

Implementing appropriate support policies 

 
Figure 2. Structural path model. ( Non-significant, * P< 0.05, ** P< 0.01). 
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and empowering farmers economically and 

through education can reduce these barriers 

and promote adaptive behaviors. 

Self-efficacy is another significant 

predictor of farmers' adaptive behavior. 

Consistent with findings from Ethiopia 

(Gebrehiwot and van der Veen, 2020) and 

India (Mitter et al., 2024), self-efficacy 

positively influences farmers' ability to adapt 

to drought by enhancing confidence in their 

skills and resources. However, this contrasts 

with results from Iran (Delfiyan et al., 

2020), where self-efficacy showed a weaker 

impact. Therefore, enhancing farmers' self-

efficacy by improving access to information, 

advancing technical skills, and increasing 

financial support through targeted subsidies 

and low-interest loans should be a priority 

for agricultural sector planners in this area. 

Perceived vulnerability also significantly 

influenced behavior. Echoing findings from 

Vietnam and Sub-Saharan Africa, 

heightened awareness of risks motivated 

adaptive actions. In Kohdasht, drought and 

reduced rainfall have caused water 

shortages, decreased yields, unemployment, 

and migration. Raising awareness of these 

risks can encourage farmers to adopt 

adaptive measures (Luu et al., 2019; 

Bagagnan et al., 2019a). In conclusion, 

enhancing understanding of adaptation 

benefits, reducing barriers, building self-

efficacy, and addressing vulnerability is 

essential for promoting drought adaptation 

behavior. These findings provide valuable 

insights for policymakers aiming to support 

sustainable farming in drought-prone 

regions. 

The results revealed that perceived 

severity and cues to action did not 

significantly influence farmers' adaptation 

behavior to drought. This could stem from 

farmers not fully perceiving drought as a 

severe threat, especially if they have 

previously coped with droughts. Over time, 

they may view droughts as a natural part of 

farming or assume conditions will improve 

without intervention. External cues, such as 

weather forecasts or government warnings, 

may not reach farmers effectively or be 

distrusted. If advice seems irrelevant to local 

conditions, farmers may ignore it. 

Additionally, lack of knowledge about 

drought-resistant practices or water 

management strategies can leave farmers 

uncertain how to adapt. Economic barriers, 

such as the high cost of adaptation measures 

like water conservation technologies or 

irrigation systems, further complicate the 

situation, especially for farmers with limited 

resources. Overcoming these challenges 

requires integrating approaches to address 

economic, psychological, social, and 

informational barriers. The study found that 

perceived benefits had the most significant 

impact on adaptation behavior. Agricultural 

extension services should emphasize the 

long-term benefits of adaptation, such as 

water conservation, crop resilience, and 

environmental sustainability. Outreach 

campaigns and workshops can raise 

awareness of these advantages. Policies 

must address financial barriers through 

subsidies, low-interest loans, or grants for 

adopting drought-resistant technologies. 

Improving farmers' confidence through 

tailored training, demonstrations, and 

mentorship can encourage adaptive 

behavior. 

CONCLUSIONS 

This research highlights the critical factors 

influencing drought adaptation behavior 

among farmers in western Iran, focusing on 

the Health Belief Model (HBM). The study 

found that HBM effectively predicts farmers' 

drought adaptation behaviors, explaining 

49% of the variance in adaptive behavior. 

Perceived benefits emerged as the most 

significant predictor, indicating that when 

farmers recognize the individual and 

collective advantages of adaptation 

measures, such as protecting water 

resources, maintaining livelihoods, and 

ensuring food security they are more likely 

to adopt these behaviors. However, 

perceived barriers, including financial 

constraints, limited knowledge, inadequate 
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infrastructure, and lack of cooperation, 

significantly hinder adaptation efforts. The 

study underscores the importance of 

supportive policies and educational 

programs to empower farmers economically 

and enhance their technical skills, thereby 

reducing barriers and increasing adaptive 

behaviors. Additionally, the positive impact 

of perceived vulnerability on adaptation 

behavior suggests that raising awareness of 

drought-related damages can further 

motivate farmers to implement adaptive 

strategies. Overall, the findings emphasize 

the need for targeted interventions that 

address the perceived benefits and barriers 

to foster widespread adoption of drought 

adaptation behaviors among farmers. 

This study has several limitations that 

need future consideration:  

First, reliance on self-reported data may 

introduce subjectivity; mixed-method 

approaches combining surveys with 

objective measures like drought data are 

recommended. 

 Secondly, the HBM overlooks social 

norms and cultural values; incorporating 

constructs from Social Cognitive Theory or 

ethnographic studies could address this gap 

 Thirdly, the HBM focuses on short-term 

decisions, necessitating longitudinal studies 

to explore sustainable adaptation behaviors. 

 Fourthly, factors like institutional trust 

and technical knowledge access should be 

integrated into the model. 

 Lastly, context-specific findings require 

comparative studies across diverse regions 

to enhance generalizability. 
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