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Abstract
This study aims to examine the impact of artificial intelligence (Al) development on supply chain

diversity and resilience, considering the mediating roles of information transparency and
coordination cost reduction, as well as the moderating role of organizational digitalization. This
applied, descriptive—survey research was conducted among 280 supply chain managers and
experts in manufacturing firms in Tehran, from which 160 participants were selected using
stratified random sampling based on Cochran’s formula. Data were collected through a
researcher-made questionnaire consisting of 38 items measuring six main constructs.
Reliability was confirmed using Cronbach’s alpha and composite reliability, while convergent
validity was supported by acceptable AVE values. Data analysis was performed using Smart
PLS and the PLS-SEM technique to examine direct, indirect (mediating), and moderating
effects. Al development had a significant positive impact on supply chain diversity (3=0.42,
p<0.001) and resilience ($=0.35, p<0.001). Al also significantly improved information
transparency (f=0.63, p<0.001) and reduced coordination costs ($=0.59, p<0.001).
Information transparency positively influenced supply chain diversity (3=0.38, p<0.001), while
reduced coordination costs enhanced resilience ($=0.33, p=0.001). Organizational
digitalization significantly strengthened the effect of Al on supply chain diversity (8=0.21,
p=0.033) and resilience ($=0.19, p=0.041). The mediating role of information transparency was
also confirmed (=0.24, p=0.002). Al development effectively enhances supply chain diversity
and resilience through improved information transparency, reduced coordination costs, and
strengthened organizational digitalization, positioning Al as a strategic driver of supply chain
performance in Iranian manufacturing industries.
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Extended Abstract
Introduction
Recent global disruptions—from pandemics and geopolitical instabilities to climate-related
disasters—have exposed critical vulnerabilities in supply chains and highlighted the urgent need for
advanced technological solutions capable of improving supply chain resilience, agility, and diversity.
As industries increasingly operate in volatile and uncertain environments, artificial intelligence (Al)
has emerged as a powerful enabler of data-driven decision-making, predictive analytics, and
operational automation. These capabilities allow firms to anticipate disruptions, reconfigure sourcing
strategies, reduce coordination inefficiencies, and optimize logistics flows in ways that traditional
systems cannot support effectively. As such, Al is increasingly recognized as a transformative
mechanism for mitigating risks and enhancing overall supply chain performance (Ahmad et al., 2022).
Growing scholarship has emphasized that Al supports supply chain diversification by identifying
alternative suppliers, optimizing resource allocation, and analyzing complex market signals in real
time (Guo et al., 2025). Supply chain diversification itself has been widely acknowledged as a strategic
response to uncertainty and a mechanism for reducing dependence on single suppliers or
geographic regions (Zhou et al., 2024). Through predictive analytics and sophisticated modeling
techniques, Al systems can recognize emerging risks and opportunities, thereby shaping proactive
diversification strategies (Ma et al., 2025). In parallel, resilience has become a core construct in
contemporary supply chain management research, defined as the capacity of a supply chain to
withstand, absorb, adapt to, and recover from disruptions. Foundational studies underscore the
importance of visibility, flexibility, and collaboration in shaping resilient supply chains (Christopher &
Peck, 2004; Yang et al., 2014). Al contributes directly to these enablers by enhancing detection
capabilities, improving coordination, and supporting rapid reconfiguration during crises (Chen et al.,
2024, Liu et al., 2024).
The rapid digitalization of industries has further strengthened the complementary relationship
between Al adoption and supply chain performance. Digital infrastructures allow firms to collect,
integrate, and process vast quantities of structured and unstructured data, thereby amplifying the
effectiveness of Al systems (Li et al., 2025). Research shows that high levels of digital maturity
significantly enhance firms’ ability to leverage Al for supply chain diversification and resilience (L.
Wang et al., 2024). Simulation-based evidence also suggests that Al-enabled digital supply chains
exhibit superior stability and recovery speed during disruptions (Ivanov et al., 2024). In addition, Al
contributes to transparency—an essential capability that helps firms mitigate information asymmetry,
coordinate more effectively with supply chain partners, and make informed decisions under
uncertainty (Modgil et al., 2022). Enhanced transparency plays a dual role by supporting
diversification—through improved supplier evaluation—and resilience, by enabling real-time
monitoring and risk identification (Xu & Lin, 2021).
Another mechanism through which Al strengthens supply chain outcomes is the reduction of
coordination costs. In complex supply networks, coordination failures and communication delays
significantly hinder responsiveness. Al automates decision flows, synchronizes operations, and
streamlines communication channels, thereby reducing coordination inefficiencies (Adenekan et al.,
2024). Moreover, Al's ability to integrate human intelligence with advanced analytical models—
particularly in humanitarian and high-risk environments—has been demonstrated as a crucial
enabler of robust decision support frameworks (W. Wang et al., 2024). Complementary perspectives
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from the procurement and logistics domains further affirm that Al and machine learning drive
improvements in purchasing efficiency, sustainable logistics, and greener supply chain practices
(Rane et al., 2024; Rashid et al., 2024; Spreitzenbarth et al., 2024). Research also highlights that
integrating Al into strategic human resource management strengthens supply chain agility and
resilience by aligning human competencies with digital decision-making environments (Yamin et al.,
2024).

Beyond these operational and strategic effects, interdisciplinary advancements highlight the value
of integrating Al with emerging technologies such as blockchain. Such hybrid solutions enhance
traceability, trust, and data security across sensitive supply chains (Seifi et al., 2025). Together, these
findings suggest that Al's impact on supply chain diversification and resilience operates through
multiple channels: improving transparency, reducing coordination costs, enabling predictive and
prescriptive analytics, and amplifying digital capabilities across organizations. Nevertheless, existing
studies remain limited regarding how these mechanisms function concurrently—particularly in the
context of developing economies and manufacturing environments, where resource constraints and
technological gaps may shape Al adoption outcomes differently.

Given these gaps, the present study investigates how Al development influences supply chain
diversification and resilience, with a focus on the mediating roles of information transparency and
coordination cost reduction, and the moderating effect of organizational digitalization. By examining
these relationships simultaneously within Iranian manufacturing industries, the study contributes a
comprehensive and contextually grounded understanding of how Al enhances supply chain
capabilities in emerging markets.

Methods and Materials

This study adopted a descriptive-survey design and targeted managers, supervisors, and supply
chain experts working in manufacturing firms. A structured, researcher-developed questionnaire was
used to measure Al development, information transparency, coordination cost reduction, supply
chain diversification, supply chain resilience, and organizational digitalization. Responses were
collected using a five-point Likert scale. A sample of 160 participants was selected through stratified
random sampling. Reliability was assessed through Cronbach’s alpha and composite reliability, while
convergent validity was evaluated using average variance extracted. Data were analyzed using
Partial Least Squares Structural Equation Modeling (PLS-SEM) through SmartPLS software. The
model tested direct, mediating, and moderating relationships among variables.

Findings

The results demonstrated that Al development exerted a significant positive effect on both supply
chain diversification and supply chain resilience. Al development also significantly enhanced
information transparency and reduced coordination costs. Information transparency had a
meaningful positive effect on supply chain diversification, while coordination cost reduction
significantly improved supply chain resilience. Furthermore, organizational digitalization
strengthened the impact of Al development on both diversification and resilience. The mediating role
of information transparency between Al development and diversification was also statistically
supported. All hypothesized relationships were confirmed based on path coefficients, t-values, and
significance levels.

Discussion and Conclusion

The findings indicate that Al plays a crucial role in strengthening supply chain performance through
mechanisms that enhance both diversity and resilience. The positive effect of Al on diversification
suggests that organizations with higher Al capabilities can leverage data-driven analyses to identify
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alternative suppliers, diversify sourcing strategies, and reduce dependence on limited supply bases.
The confirmed effect of Al on resilience illustrates its value in supporting predictive capabilities,
enabling faster recovery, and promoting adaptive responses during disruptions.

The study also revealed that improvements in information transparency are central to Al’s influence
on diversification. When supply chain data become more visible, accurate, and accessible, firms can
explore broader sourcing opportunities and make informed diversification decisions. Reductions in
coordination costs emerged as a critical mechanism through which Al enhances resilience. By
automating routine tasks, synchronizing processes, and minimizing miscommunication, Al systems
reduce the time and effort required to coordinate across supply chain entities, thereby increasing the
ability to withstand and recover from disruptions.

The moderating effect of organizational digitalization underscores the importance of digital
infrastructure as a prerequisite for effective Al utilization. Firms with advanced digital capabilities
derive significantly greater benefits from Al investments, as digital platforms facilitate data
integration, real-time analytics, and automated coordination processes.

Overall, the study provides strong evidence that Al development—supported by transparent data
environments, automated coordination mechanisms, and digitalized organizational contexts—
contributes meaningfully to robust, diverse, and resilient supply chains. As Al technologies
increasingly permeate manufacturing and logistics systems, their strategic integration into supply
chain management will become essential for firms seeking to compete in uncertain and rapidly
evolving environments.
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