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significant potential to enhance rural development through improving productivity,
decision-making processes, and access to information. This study aimed to investigate
the role of Al in empowering rural communities, considering the mediating effect of
managerial support in the rural areas of Natanz County, Iran.

Methods: The research adopted an applied, descriptive-survey design. The statistical
population consisted of all rural residents of Natanz County, from which 371 respondents
were selected using Cochran’s sampling formula. Data were collected through a
structured questionnaire comprising three dimensions: artificial intelligence (5 items),
rural empowerment (19 items), and managerial support (6 items). The validity of the
instrument was confirmed through face, content, and construct validity, while reliability
was verified using Cronbach’s alpha coefficient (0.86). Data were analyzed using
Structural Equation Modeling (SEM) in SmartPLS software.

Results: The findings revealed that Al had a significant positive effect on rural
empowerment (f = 0.636, T = 12.002) and managerial support ( = 0.392, T = 3.875).
Furthermore, managerial support significantly influenced rural empowerment (§ = 0.332,
T = 5.533). Sobel test results confirmed the mediating role of managerial support in the
relationship between Al and rural empowerment (T = 7.678). The results indicate that Al
can substantially contribute to rural empowerment by enhancing agricultural productivity,
improving access to education and healthcare services, facilitating market connectivity,
and supporting informed decision-making. Effective managerial support and appropriate
infrastructure are essential for maximizing the developmental benefits of Al in rural
communities.

Conclusions: The study highlights the importance of integrating Al technologies into
rural development strategies to foster sustainable socio-economic transformation and
reduce rural-urban disparities.
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EXTENDED ABSTRACT

Introduction

The Role of Artificial Intelligence in Empowering Rural Communities: The Mediating Role of
Managerial Support in Rural Areas of Natanz County, Iran Abstract The rapid advancement of
Artificial Intelligence (Al) technologies has created unprecedented opportunities for enhancing
rural development and improving the quality of life in rural communities. Rural areas often face
structural challenges such as limited access to information, educational resources, healthcare
services, markets, and modern technologies. Al-based systems have the potential to address
many of these constraints by facilitating data-driven decision-making, increasing productivity,
optimizing resource utilization, and improving service delivery. Given the considerable
agricultural, livestock, and tourism potential of Natanz County, the effective adoption of Al
technologies may contribute significantly to the empowerment and socio-economic
development of its rural communities. Therefore, this study aimed to examine the impact of Al
on rural community empowerment and to assess the mediating role of managerial support in
this relationship.

Methods

This research employed an applied, descriptive-survey methodology. The statistical population
comprised all rural residents of Natanz County, Iran. Based on Cochran’s formula, a sample of
371 respondents was selected. Data were gathered through a researcher-designed questionnaire
consisting of 30 items distributed across three constructs: Artificial Intelligence (5 items), Rural
Empowerment (19 items), and Managerial Support (6 items). The instrument's validity was
confirmed through face validity, content validity, and construct validity procedures, while its
reliability was verified using Cronbach’s alpha coefficient (a = 0.86). The collected data were
analyzed using Structural Equation Modeling (SEM) and path analysis through SmartPLS
software.

Results

The empirical findings demonstrated that Al exerts a significant positive influence on rural
empowerment (B = 0.636, T = 12.002). AI was also found to positively affect managerial
support (B = 0.392, T = 3.875), while managerial support significantly enhanced rural
empowerment (B =0.332, T = 5.533). Furthermore, the Sobel test confirmed the mediating role
of managerial support in strengthening the relationship between Al and rural empowerment (T
= 7.678). These findings indicate that the effectiveness of Al in promoting rural empowerment
is amplified when accompanied by supportive managerial policies, institutional commitment,
and adequate infrastructure. The study suggests that Al can improve access to agricultural
information, optimize farm management practices, enhance climate and pest forecasting,
facilitate online education, strengthen healthcare services, and expand market opportunities for
rural producers. Al-driven technologies can also support more efficient resource allocation,
project monitoring, and local governance processes. However, realizing these benefits requires
investments in digital infrastructure, internet connectivity, technological literacy, and
institutional support mechanisms.

Conclusion

Al represents a strategic tool for fostering rural empowerment and sustainable rural
development. When combined with effective managerial support, Al can enhance economic
opportunities, strengthen social capacities, improve public service delivery, and contribute to
reducing socio-economic inequalities between rural and urban areas. The findings provide
important policy implications for integrating Al into rural development planning and promoting
inclusive digital transformation in rural regions.
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