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Introduction: Climate change is a pressing global challenge impacting agriculture and rural communities. This study investigates the willingness to migrate against climate change among small-scale farmers and explores the associated socioeconomic and sociodemographic factors.
Method: A sample of 296 small-scale farmers was randomly selected, and data were collected through face-to-face interviews. A logistic regression model was used to assess the association of multi-level factors with willingness to climate migration.
Results: The results showed that different dimensions of adaptation strategies are inversely associated with willingness to migrate in response to climate change. In contrast, human capital was directly associated with the desire to migrate. Also, improving financial capital was indirectly associated with farmers’ willingness to migrate to the rural area. The study also found that education level plays a key role in increasing the probability of being willing to relocate in response to climate change. Specifically, a 1-year increase in education level was associated with a 4.2% increase in the likelihood of being willing to migrate.
Discussion: Therefore, providing financial support for sustainable farming practices to alleviate the economic challenges faced by small-scale farmers, and implementing targeted capacity-building programs to enhance farmers’ adaptive capacity and promote sustainable agricultural development can be suggested. Furthermore, improving farmers’ specialized knowledge regarding the various consequences of climate migration, in conjunction with their general education, can help control and manage their migration.
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INTRODUCTION
Climate change is recognized as one of our most pressing global challenges, with far-reaching implications for various aspects of human life, including agriculture and rural communities (Shivanna, 2022; Feigin et al., 2023). The impacts of climate change are already being felt globally (Abbass et al., 2022), with consequences for ecosystems, economies, human health, and human societies (Loucks, 2021; Malhi et al., 2020; Nyang’au et al., 2021). These effects include rising sea levels, more frequent and severe weather events (such as hurricanes, droughts, and heatwaves), shifts in precipitation patterns, altered growing seasons, and changes in the distribution of plant and animal species (Bell et al., 2018; Bolan et al., 2024).
As climate change impacts become increasingly evident (Balsari et al., 2020), the phenomenon of climate migration has gained attention as a potential adaptation strategy for vulnerable populations (McLeman and Hunter, 2010). Climate migration, or climate-induced migration, refers to the movement of people from one location to another, either within their countries or across international borders, due to the impacts of climate change (McInerney et al., 2022). This form of migration is driven by the need to seek more favorable living conditions, economic opportunities, and greater resilience in the face of climate-related challenges (Balsari et al., 2020). Climate migration can take various forms, including both voluntary and forced movements (Balsari et al., 2020; McInerney et al., 2022). Voluntary migration occurs when individuals or communities choose to relocate in response to changing environmental conditions, such as decreasing agricultural productivity or increased vulnerability to natural disasters. On the other hand, forced migration involves the displacement of individuals or communities due to severe environmental degradation, loss of livelihoods, or the inability to sustain a viable living in their current location (Brown, 2007). Considering both forms of climate migration, it is important to acknowledge that despite certain benefits, this decision can result in several adverse consequences for migrants, the receiving community, and the sending community (Figure 1).
[image: Figure 1]FIGURE 1 | Various challenges of migration as an adaptation strategy against climate change (adapted from (McInerney et al., 2022)).
In the receiving communities, an influx of climate migrants may strain local resources, services, and infrastructure, leading to tensions with the existing population and potential conflicts over access to land, water, and other natural resources (Brown et al., 2007). This can adversely affect the social cohesion and economic development of the receiving areas. For the sending communities, the outmigration of farmers can result in a loss of agricultural labor, disrupting local food production and food security (Hosseini et al., 2017; Pakravan-Charvadeh and Flora, 2022). It may also lead to the abandonment of farmland, which can accelerate environmental degradation and the loss of traditional farming knowledge and practices (Morton, 2007; Nyang’au et al., 2021). This can have cascading effects on the local economy and the overall resilience of the community to climate change impacts.
In a country with diverse climates and a significant agricultural sector, understanding the willingness to climate migration among small-scale farmers is crucial for effective policy planning and sustainable development. This study aims to examine the willingness to climate migration among small-scale farmers, taking into account the associated socioeconomic and sociodemographic factors. Climate change has the potential to significantly impact agricultural productivity, water availability, food security, and overall livelihoods (Kalele et al., 2021; Habib-ur-Rahman et al., 2022). Small-scale farmers, who often rely heavily on rainfed agriculture and have limited resources, are particularly vulnerable to the adverse effects of climate change (Morton, 2007; Nyang’au et al., 2021). Exploring their willingness to migrate in the face of changing climatic conditions can provide valuable insights into rural communities’ adaptive capacity and resilience.
The decision to migrate is complex and influenced by various factors, including socioeconomic and sociodemographic characteristics (Parrish et al., 2020; Bye et al., 2023). While climate migration has been studied more broadly, there is a specific need to understand the factors shaping the willingness to migrate among vulnerable small-scale farming communities that are heavily impacted by climate change. Understanding these factors is essential for designing targeted interventions and policies that support farmers in making informed decisions about their future. By considering socioeconomic and sociodemographic factors, this study aims to uncover the underlying dynamics that shape farmers’ willingness to migrate in response to climate change.
The findings of this study will contribute to the existing literature on climate migration and provide valuable insights for policymakers, researchers, and development practitioners. By identifying the factors that influence the willingness to migrate against climate change among small-scale farmers, policymakers can design appropriate strategies and interventions to enhance the adaptive capacity of rural communities, promote sustainable livelihoods, and ensure the preservation of agricultural productivity in the face of a changing climate. Through this research, we aim to contribute to the broader understanding of climate migration dynamics and support evidence-based decision-making for sustainable development in the agricultural sector. Understanding the multifaceted challenges of climate-induced migration is particularly crucial in the study region, which is heavily dependent on small-scale agriculture for both income and food production. The livelihoods and food security of these farmers are acutely vulnerable to the impacts of climate change, making migration a potential adaptation strategy. However, the consequences of migration, whether for the migrants themselves, the receiving communities, or the sending communities, can have far-reaching implications for the overall resilience and sustainability of the regional agricultural sector. Regarding the above-mentioned details, we will follow two main objectives below:
• Identify the key determinants of climate migration willingness at different levels (individual, livelihood, vulnerability, and adaptation).
• Examine the interconnections and pathways between these multi-level factors and their influence on the farmers’ migration decisions.
MATERIAL AND METHOD
Conceptual framework
To achieve the overarching objective of the study, we utilized a constructed conceptual framework based on previous studies as shown in Figure 2 (Rashidi et al., 2024b; 2024a). Taking into account the diverse impacts of climate change on individuals’ health, we categorized the supportive explanatory factors into four levels: the individual level (socioeconomic and sociodemographic factors), the livelihood level (natural, social, human, physical, and financial capitals), vulnerability level (economic, geographic, and behavioral factors), and the adaptation level (knowledge, consultation, availability, and accessibility factors) (Pakravan-Charvadeh et al., 2020b; Pakravan-Charvadeh et al., 2021a). Each of these levels operates under the influence of various climate change effects. To determine the impact of climate change on farmers’ willingness to migrate, it is necessary to consider all these factors within a comprehensive model and explore their interconnectedness.
[image: Figure 2]FIGURE 2 | Conceptual framework for climate migration (Rashidi et al., 2024a; Rashidi et al., 2024b).
The conceptual framework suggests that these multi-level factors, operating under the influence of climate change effects, collectively shape the willingness of small-scale farmers to migrate. By considering this comprehensive set of factors, the study aims to uncover the underlying dynamics and interrelationships that drive the farmers’ migration decisions in response to climate change. The application of this conceptual framework allows us to identify the key determinants of climate migration willingness, examine the interconnections and pathways between these multi-level factors and their influence on the farmers’ migration decisions, provide a holistic understanding of the complex decision-making process involved in climate-induced migration among small-scale farmers, and inform the development of targeted interventions and policies that can enhance the adaptive capacity of farmers and support sustainable livelihoods in the face of climate change.
Study setting
Our research was conducted in Khorramabad, the largest city in Lorestan province, Iran (Figure 3). With a population of 373,416 people, according to the 2019 census by the Iran Statistics Center, Khorramabad is situated at an altitude of 1147.8 m above sea level, located at coordinates 33.48 north and 48.35 east within the Zagros mountains. The selection of Khorramabad as our study location was driven by the significant impact of climate change in the area.
[image: Figure 3]FIGURE 3 | The map of the study location (Khorramabad city in Lorestan province).
Climate change has manifested through various factors, including increased dust presence, rising temperatures, a shift in precipitation patterns from snow and rain, and an uneven distribution of rainfall (Rashidi et al., 2024b). These changes have exacerbated drought conditions and resulted in substantial losses for local farmers. In response to the challenges posed by climate change, farmers in Khorramabad have implemented various adaptation strategies, with a particular emphasis on soil and water management (Rashidi et al., 2024a). They have recognized the importance of addressing these issues to mitigate the effects of climate change and sustain agricultural practices in the face of mounting environmental pressures. Furthermore, some farmers have expressed a willingness to migrate as an alternative to confronting the consequences of climate change. The combination of these adaptation strategies and migration decisions reflects the proactive measures taken by farmers to navigate the impacts of climate change and promote long-term agricultural resilience in Khorramabad.
Study population and sampling method
Regarding the objective of the study, the small-scale farmers who are residing in rural Khorramabad city were invited to participate in the data collection process. Cochran’s method (finite populations, [image: image], and Z = 1.96) was applied to determine the sample size. Since the exact proportion of small-scale farmers willing to migrate (p) was not known beforehand, the researchers used a conservative estimate of p = 0.5, as recommended when the true proportion is unknown (Sadat et al., 2023; Saif-Nijat et al., 2023). This maximizes the sample size required to achieve the desired level of precision, and finally, 296 small-scale farmers were selected randomly to fill out the constituted questionnaire. This process involved two consecutive stages, including choosing six villages within the study location and selecting randomly sampled farmers from these selected villages. Unit numbers of farmer households were set as the basis of the random sampling process. The heads of these farmer households were then face-to-face interviewed to collect the necessary information.
Data collection instrument
To address the research questions of the current study, a questionnaire consisting of three sections was utilized. The first part consists of information on the use of different adaptation strategies against climate change. Different dimensions of using these operations, including knowledge, usage, availability, accessibility, and consultation were asked. In the second part, the socioeconomic and sociodemographic characteristics of the interviewed farmers were asked. Then, we asked some questions to assess the status of the farmers’ vulnerability to climate change.
Data collection process
We recruited five students who specialized in various fields, including agricultural economics, agricultural promotion and education, and rural development, to join the data collection team. Before administering the questionnaire, two training sessions were held for data collectors to teach them effective communication techniques and establish rapport with the respondents in the rural areas. Furthermore, we conducted a pre-test sampling in the study location using 30 questionnaires to verify the accuracy and reliability of our data collection methods (Ghanbari Movahed et al., 2022). The researchers made necessary adjustments to the questionnaire’s wording, structure, and flow based on the pre-test participants’ feedback and observations (Thakur, 2022). The pre-test and pilot study helped ensure that the final data collection instruments and methods were well-suited to the local context and capable of eliciting the required information from the target respondents. During the actual data collection, the research team implemented several quality assurance measures, such as comprehensive training and debriefing of the interviewers to ensure consistent data collection procedures; random spot-checks and supervision of the interviewers in the field; immediate review and verification of completed questionnaires for completeness and consistency; and double data entry and cross-checking to minimize transcription errors. These steps helped maintain the integrity and reliability of the data collected from the small-scale farmers.
Study variables
In our study, we categorized the independent factors into various groups, encompassing sociodemographic factors, socioeconomic factors, adaptation dimensions, human capital, financial capital, physical capital, natural capital, and social capital. Natural capital refers to the planet’s stocks of water, land, air, and renewable and non-renewable resources (such as plant and animal species, forests, and minerals). Social capital refers to a set of shared values or resources that allows individuals to work together in a group to effectively achieve a common purpose. Human capital Refers to assets like education, training, intelligence, skills, health, and other things employers value such as loyalty and punctuality. Also, physical capital refers to the human-created tangible assets or inputs that are used to support the production of goods and services. Finally, financial capital refers to money, credit, and other forms of funding that build wealth for people and businesses. These groups provided a comprehensive framework to capture the diverse factors that might influence the outcome of interest. Within these groups, we had a mix of continuous and dichotomous factors. To provide a clear overview of all the dependent and independent factors included in our analysis, we have presented them in Table 1. This table serves as a visual reference, detailing the factors within each group and their respective categorization as continuous or dichotomous variables.
TABLE 1 | Description of socioeconomic and sociodemographic factors in the estimated model.
[image: Table 1]Statistical analysis
To conduct the descriptive analysis, we calculated key statistical measures for the continuous socio-economic and socio-demographic factors, including the maximum, minimum, mean, and standard deviation. For the categorical determinants, we examined the frequency, percentage, and mode. Subsequently, we divided the small-scale farmers into two distinct groups based on their willingness or unwillingness to migrate due to climate change. To identify the factors associated with this decision, we employed a logistic regression model. Logistic regression is an appropriate statistical technique when the outcome variable is binary or dichotomous, as is the case with the farmers’ migration intentions (willingness to migrate or not). This method allows the researchers to model the probability of a farmer’s decision to migrate as a function of various explanatory variables while accounting for the non-linear relationship between the dependent variable and the predictors. A significance level of 0.05 was used for all factors. In the final model, only two outcomes are used: either willing ([image: image]) or not willing to migrate against climate change ([image: image]) as Eq. 1 (Munshi et al., 2014):
[image: image]
Where Pi, as the dependent factor, is the probability of willingness to migrate. It allows us to assess the extent to which the independent factors influence the likelihood of belonging to one of the two groups. By utilizing logistic regression, we can uncover and quantify the significance of the independent factors considering the farmers’ migration intentions in response to climate change (Rashidi et al., 2024a). To estimate the quantitative model, STATA 18 software was used.
RESULTS
Descriptive analysis
The results of the descriptive analysis in Table 2 showed that about 55% of the responders have a very low level of knowledge about adaptation strategies. Additionally, 64% of farmers declared a very low level of availability of adaptation equipment, while 63% and 62% of the participating farmers had a very low level of accessibility and consultation regarding adaptation strategies.
TABLE 2 | The percent of adaptation dimensions among farmers in the study location.
[image: Table 2]Regarding Table 3, of the total sample, 58% of small-scale farmers are willing to migrate in response to climate change, while 42% of the farmers are unwilling to migrate. The analysis also revealed that 95% of the farmers were male, with 93% of them being married. Furthermore, about 82% of these farmers had a second job, 70% were literate, and 36% had a high level of education. The average size of the farmers’ households was four individuals, with the average age of the household heads being 49 years and the average age of the spouses being 44 years.
TABLE 3 | Descriptive demographic and socio-economic characteristics of farmers in study location.
[image: Table 3]In terms of housing, approximately 80% of the farmers had a personal home, with an average area of 121 square meters. The average age of the buildings was 14 years, and 95% of these buildings had gas connections. The average distance of the participating farmers from the city center was 9 km. The participating farmers were found to possess a minimum of 4 ha of arable land, 4 sheep, 1 beef, and 2 chickens as part of their property. In terms of financial resources, approximately 28% of the responders reported having personal savings, while 46% of the participating farmers received loans from national banks. Only 27% of the responders were members of a rural micro-credit fund, while 47% of the participating farmers indicated familiarity with social media platforms. Lastly, 84% of the responders reported receiving governmental subsidies.
Regression analysis
Table 4 summarizes the results of the statistical tests performed on the estimated logistic regression model. The results suggest that there are no statistical issues present, such as heteroscedasticity, multicollinearity, or problems with the functional form of the model. This suggests that the model’s assumptions are met. Furthermore, the results reveal that the null hypothesis of a zero coefficient is rejected, indicating that the coefficients of the independent variables have a significant impact on the outcome. Therefore, it is important to consider and interpret all the coefficients when analyzing the results of the logistic regression model.
TABLE 4 | Statistical test for the estimated logit regression model.
[image: Table 4]As shown in Table 5, the logistic regression analysis found significant indirect relationships between the adaptation dimensions and individuals’ willingness to migrate due to climate change. This suggests that enhancing farmers’ adaptive capacity through sustainable farming practices can reduce their desire to migrate in response to climate change. Knowing using various adaptation strategies, accessing adequate consultation related to adaptation strategies, the availability of adaptation strategies, and the ability to access different adaptation strategies were found to be significantly and inversely associated with the willingness to migrate. This suggests that individuals who possess greater knowledge and resources in terms of adaptation are less likely to express a willingness to migrate as a response to climate change.
TABLE 5 | The results of the estimated model of willingness to climate migration.
[image: Table 5]Additionally, the analysis also identified that households headed by males and married individuals are more likely to consider climate migration compared to other households. These demographic factors appear to play a role in shaping the inclination toward migration in the face of climate change.
Surprisingly, our findings did not reveal a significant association between households’ income and the willingness to migrate due to climate change. This suggests that income alone may not be a determining factor in influencing individuals’ decisions regarding climate migration in the study location. However, it was observed that having a second job was associated with an increased probability of being willing to migrate in response to climate change. These unexpected results highlight the complex nature of factors influencing the willingness to migrate.
In the context of human capital, our analysis indicated that education plays a crucial role in shaping the willingness to migrate as a response to climate change. Specifically, our findings suggest that increasing the level of education is associated with a higher probability of individuals being inclined toward climate migration.
Regarding the financial capital of small-scale farmers, receiving a loan from private or governmental banks was found to have a significant and indirect association with the willingness to migrate. Also, receiving government financial support was found to be significantly and indirectly associated with the willingness to migrate.
Taking into account physical capital as a livelihood dimension, while home ownership was significantly and indirectly associated with the willingness to migrate, a larger home increases the probability of the willingness to migrate in response to climate change. Homeownership could provide individuals with a sense of security and flexibility, helping them to adapt their situation to cope with climate change. Also, individuals with larger homes may have more resources and capacity to stay in their current location, as they may have accumulated more physical assets and financial means.
Finally, distance from the city center and membership in rural non-governmental organizations as social capitals had a negative and significant association with willingness to migrate in response to climate change.
DISCUSSION
The study conducted on the willingness to climate migration among small-scale farmers in Iran provides valuable insights into the adaptive capacity and resilience of rural communities in the face of climate change. The findings shed light on the factors associated with farmers’ decisions to migrate, which can inform policymakers and researchers in designing effective interventions and policies for sustainable development in the agricultural sector. The conceptual framework utilized in the study provides a comprehensive model to understand the impact of climate change on farmers’ willingness to migrate. By categorizing factors into individual, livelihood, vulnerability, and adaptation levels, the study recognizes the interconnectedness of these factors and their influence on migration decisions. This approach allows for a more holistic understanding of climate migration dynamics and provides a basis for developing effective strategies to enhance the adaptive capacity of rural communities.
The results suggested that farmers who have greater knowledge about adaptation strategies, better access to these strategies, adequate availability of necessary equipment, and sufficient consultation about these strategies are less likely to consider migration as a response to climate change. Improving farm-level use of multiple climate change adaptation strategies is essential for improving household food security, particularly against a backdrop of a high risk of climatic shocks (Teklewold et al., 2019). Enhancing knowledge about adaptation strategies is crucial because it empowers farmers with information on how to mitigate the negative impacts of climate change (Abbasi and Nawaz, 2020; Diallo et al., 2020). In such a situation, they can make informed decisions and take proactive measures to protect their livelihoods (Abbasi and Nawaz, 2020; Thakur, 2022). This knowledge equips them with the skills and confidence to implement appropriate adaptation measures (Mustafa et al., 2023), which can reduce their vulnerability to climate change (Aryal et al., 2021) and, in turn, decrease their willingness to migrate. Furthermore, when farmers have access to a variety of adaptation options that are suitable for their specific contexts, they are more likely to adopt measures that can help them adapt to changing climatic conditions (Ali and Erenstein, 2017). This finding emphasizes the importance of supporting farmers by providing them with a diverse range of adaptation options tailored to their local conditions (Rashidi-Chegini et al., 2021). In addition to availability, farmers require access to tools, technologies, financial resources, and support systems to effectively implement and sustain adaptation measures (Grigorieva et al., 2023). Providing financial and technical support to small-scale farmers to implement effective adaptation strategies can help them cope with the impacts of climate change and reduce their motivation to migrate. When small-scale farmers have the means to access and utilize these resources, they can effectively implement adaptation strategies, improve their resilience, and reduce their inclination to migrate in the face of climate change. Furthermore, adequate consultation and guidance provide farmers with a support system and enable them to navigate the complexities of climate change and adaptation. This access to consultation and guidance can contribute to reducing the likelihood of migration as farmers feel more confident and empowered to face the challenges of climate change within their current locations. The finding that different dimensions of adaptation strategies are inversely associated with the willingness to migrate aligns with previous studies that have highlighted the role of adaptation in reducing the need for climate-induced migration (Obokata et al., 2014; Berhanu and Beyene, 2015). This suggests that when small-scale farmers can effectively adapt to climate change through sustainable farming practices, they are less likely to consider migration as an option.
The results showed that, in the context of human capital, individuals with higher levels of education are more likely to consider migration as a viable adaptation strategy in the face of climate challenges. Education equips individuals with knowledge, critical thinking skills, and a broader understanding of the potential impacts of climate change (Reimers, 2020; Newsome et al., 2023), leading to greater recognition of the need for proactive measures such as migration. The significance of education in influencing the willingness to migrate highlights the importance of investing in the education of climate change adaptation behavior to more educated and literate people and promoting educational opportunities (Kumar et al., 2023), particularly in areas vulnerable to climate change. Improving farmers’ specialized knowledge about the consequences of climate migration, along with their general education, can help them make informed decisions about whether to migrate or not. Enhancing educational attainment can empower individuals to adapt effectively to changing environmental conditions (Grabow et al., 2023). It is worth noting that the relationship between education and willingness to migrate may be influenced by various contextual factors and individual circumstances.
The findings of the study highlighted that financial capital, specifically in the form of loans from private or governmental banks and government financial support, has a significant and indirect association with migration inclination. The association between financial support and willingness to migrate can be understood within the context of farmers’ financial resources and constraints (Ruben et al., 2019). Access to loans provided farmers with additional financial capital that can be utilized to invest in climate change adaptation measures, improve agricultural practices, and enhance resilience (Ruben et al., 2019; Lipper et al., 2021). Farmers who receive loans may have greater financial flexibility and resources to implement adaptive strategies (Sahraei et al., 2022), reducing their vulnerability to climate change impacts and subsequently decreasing their inclination to migrate (Rashidi et al., 2024a). Furthermore, loans can contribute to the development of income-generating activities, diversification of livelihoods, and the creation of alternative sources of income (Ayana et al., 2022). This financial stability and diversification may reduce farmers’ reliance on agriculture as the sole income source (Rashidi-Chegini et al., 2021), making migration less necessary as a coping strategy. Also, government support in the form of subsidies, grants, or financial aid can provide farmers with additional resources to invest in climate change adaptation measures and improve their resilience. This financial assistance can contribute to the development of sustainable agricultural practices, the adoption of new technologies (Piñeiro et al., 2020), and the implementation of measures to mitigate climate-related risks. Government financial support also reflects the commitment of policymakers to address the challenges faced by farmers (Eriksen et al., 2021) in the context of climate change. It signifies a recognition of the importance of supporting farmers and rural communities in adapting to changing environmental conditions. The provision of financial assistance can alleviate financial burdens, enhance farmers’ capacity to invest in adaptation strategies and reduce their inclination to migrate as a response to climate change (Rashidi et al., 2024a). The indirect association between improving financial capital and farmers’ willingness to migrate to rural areas aligns with previous research that has highlighted the importance of financial resources in supporting adaptation and livelihood strategies (Adger et al., 2002; Neil Adger et al., 2005; Jain et al., 2015).
The results indicated that while home ownership has a significant and indirect association with migration inclination, a larger home is associated with a higher probability of being willing to migrate. The association between homeownership and migration inclination can be understood within the context of assets and investments (Pakravan-Charvadeh, et al., 2021b; Sadat et al., 2023). Homeownership represents a form of physical capital and is often considered a valuable asset (Pakravan-Charvadeh, et al., 2021b; Rashidi-Chegini et al., 2021). Individuals who own their homes may have a sense of security, stability, and attachment to their property (Pakravan-Charvadeh et al., 2020a; Sahraei et al., 2022). Homeownership can also provide a sense of belonging and identity within a community (Rolfe et al., 2020). These factors may contribute to a reduced inclination to migrate, as individuals with a sense of ownership and attachment may be less likely to leave their homes in response to climate change. On the other hand, a larger home is associated with a higher probability of being willing to migrate. This finding may be attributed to several factors. Firstly, a larger home often implies higher maintenance and upkeep costs, which can be financially burdensome for individuals, especially in the context of climate change impacts (Rashidi et al., 2024a). Individuals with larger homes may perceive a greater risk of damage or higher adaptation costs (Pakravan-Charvadeh et al., 2022) associated with climate-related events, leading to an increased willingness to migrate as a means to mitigate these risks. Additionally, a larger home may imply a higher level of investment in the property and attachment to a specific location (Zavisca and Gerber, 2016). This attachment can make individuals more sensitive to the potential risks and vulnerabilities associated with climate change. They may perceive their larger homes as more vulnerable to climate-related hazards and may be more inclined to seek safer or more resilient locations through migration.
The direct association between distance from the city center and migration inclination suggests that individuals residing farther away from urban areas are more likely to express a willingness to migrate in response to climate change. This finding can be understood in terms of economic opportunities and access to resources. Urban areas often offer a broader range of employment opportunities, social services, and amenities (Zarifa et al., 2019). People living further away from cities may have better prospects for economic livelihoods and access to adaptive resources in urban areas (Satterthwaite et al., 2010), making migration a more appealing option as a means to improve their circumstances in the face of climate change-related challenges. Conversely, individuals who are members of rural non-governmental organizations are less likely to express a willingness to migrate in response to climate change. Membership in rural NGOs can provide individuals with access to social networks, support systems, and capacity-building initiatives (Nikkhah and Redzuan, 2010). These factors can enhance individuals’ adaptive capacity and resilience, reducing their inclination to migrate as they perceive greater opportunities for implementing climate change adaptation measures within their communities (Rashidi et al., 2024a).
LIMITATIONS
The study relies on self-reported data from farmers regarding their willingness to migrate. Self-reporting can introduce biases, such as social desirability bias or recall bias, which may affect the accuracy and reliability of the responses. Also, the study may not capture the full range of contextual factors that influence farmers’ willingness to migrate. Factors such as cultural norms, local governance, and historical context can significantly impact migration decisions but might not be fully accounted for in the study. Also, climate change impacts and migration decisions are influenced by future projections and uncertainties. The study’s findings may not fully capture the complexity and unpredictability of future climate scenarios and their implications for small-scale farmers’ migration decisions. Finally, the findings of the study may be specific to the context of Iran and may not be directly applicable to other regions or countries with different socioeconomic, cultural, and environmental conditions.
CONCLUSION
In conclusion, addressing the challenges of climate migration among small-scale farmers in Iran requires a comprehensive set of policy measures. First and foremost, policies should prioritize strengthening social safety nets to mitigate the adverse consequences of migration for both sending and receiving communities. This can be achieved through the provision of financial assistance, access to healthcare services, and the establishment of social support networks. Furthermore, promoting sustainable agricultural practices and providing support to small-scale farmers is crucial for enhancing their resilience to climate change impacts.
Climate change is a global challenge that requires regional cooperation and coordination. Policies should prioritize regional collaboration to address shared climate change impacts and develop joint adaptation strategies. This can involve sharing best practices, exchanging knowledge and expertise, and pooling resources to enhance the adaptive capacity of rural communities across borders.
Future research could explore the influence of institutional and policy-level factors, such as government support programs, land tenure policies, and climate adaptation initiatives, on farmers’ willingness to migrate. Also, future research could focus on examining the long-term socioeconomic, environmental, and community-level impacts of climate-induced migration, both for the sending and receiving communities. Finally, expanding the research to other agricultural regions, both within Iran and in other countries, would provide a more comprehensive understanding of the factors influencing climate migration willingness across diverse contexts.
POLICY RECOMMENDATIONS
The results showed that improving financial capital was indirectly associated with farmers’ willingness to migrate. Policies that provide financial assistance and incentives for small-scale farmers to adopt sustainable agricultural practices can help alleviate their economic challenges and reduce the need to migrate. Also, the findings suggest that improving farmers’ specialized knowledge about the consequences of climate migration, in conjunction with their general education, can help control and manage their migration decisions. Policies should focus on education and awareness-raising campaigns to equip farmers with a better understanding of the implications of climate migration. Developing and implementing targeted capacity-building programs to enhance farmers’ adaptive capacity and promote sustainable agricultural development could be an effective policy approach.
Policy interventions should focus on facilitating the adoption of climate-smart agricultural techniques, promoting efficient water management, and ensuring access to necessary resources and inputs. Additionally, policies should emphasize the dissemination of accurate and up-to-date information on climate change and its implications for farmers. Awareness campaigns, capacity-building programs, and knowledge-sharing platforms can empower farmers to make informed decisions regarding their farming practices and adaptation strategies. To reduce the vulnerability of small-scale farmers, policies should encourage diversification of livelihoods beyond agriculture. This can be accomplished by promoting alternative income-generating activities, providing training and resources for entrepreneurship, and facilitating access to credit and markets for non-agricultural enterprises.
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Statistical outputs for continuous factors
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1. Married 275 93 @

2. Single 2 7
(d). Head education status 1-5

1. Mliterate 88 297 @
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3. Under diploma 49 166

4. Master 75 253

5. Doctorate 32 108
(e). Mother’s education status 1-5

1. Iliterate 13 382 @

2. Rudimentary 65 20
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1. Owner 237 80.1 @
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(g). Personal saving 12
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(h). Borrowing or loan 1-2
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2-No 158 534 @
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(). Receive government subsidies 1-2
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Willingness Willingness to climate migration Yes =1,No=0
Knowledge Adequate knowledge to adopt the adaptation strategies Very poor = 0, poor = 1, acceptable = 3, good = 4, very good = 4
Consulting Having the needed consulting about adaptation strategies
Availability Available tools for adopting the adaptation strategies
Accessibility Access to the tools for adopting the adaptation strategies
HH-Sex Sex of heads of households Male = 1, Female = 0
HH-Married Married status of heads of households Married = 1, No-married = 0
HH-Occupation Occupation status of heads of households Employed = 1, Unemployed = 0
HH-Income Income of heads of households US dollars
HH-Education Education level of heads of households Literate = 1, Tliterate = 0

HH-Higher education

Higher education of heads of households

Yes =1,No=0

HS-Educate Education level of heads” spouses Literate = 1, Iliterate = 0
HS-Higher education Higher education of heads’ spouses Yes =1,No=0
Nu-family Number of family members Number
Nu-female Number of female members Number
Nu-male Number of male members Number
HS-Age Age of heads’ spouses Year

Nu-Higher education Members with higher education Number
HH-Age Age of heads of houscholds Year
Nu-Children18 Children over 18 years old Number
Nu-Children6 Children under 6 years old Number
Nu-employed Number of employed members Number
Nu-unemployed Number of unemployed members Number

Non-agriculture

Non-agricultural occupation

Agriculture = 1, non-agriculture = 0

Home-owner Homeownership status Personal = 1, Rental = 0
Home-area Home area »

Nu-rooms ‘The number of rooms Number
Age-Building Age of the building Year
Access-gas Access to urban gas Yes =1,No =0
Distance Distance from the city center Kilometer
Horticultural-land Horticultural land area Hectares
Agricultural-land Agricultural land area Hectares
Nu-sheep Number of sheep Number
Nu-cows Number of cows Number
Nu-chickens Number of local chickens Number
Pe-tractor Having a personal tractor Yes =1, No = 0
Pe-sprayer Having a personal sprayer Yes =1,No=0
Pe-saving Having a personal saving Yes =1,No=0
Pa-Nutrition Participating in nutrient courses Yes =1,No =0
Re-loan Receiving a loan Yes =1,No=0
 Me-micro credit Membership in micro-credit fund Yes = 1,No=0
Fa-social media Familiarity with social media Yes =1,No=0
Me-NGOs Membership in NGOs Yes = 1,No=0
Gov-support Under governmental supports Yes = 1,No = 0
Nu-Subsidy ‘The number of subsidized members Number
Constant Constant Constant
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