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ARTICLE INFO EXTENDED ABSTRACT

Background and Objectives: Increasing environmental uncertainties and
Article type: the complexity of supply chains at Iran Khodro have intensified the bullwhip
Research Full Paper effect, increased operational costs, and caused disruptions in production lines.
Article history: Therefore, strengthening supply chain resilience through novel approaches
Received: 2025-12-23 appears essential. The purpose of this study is to develop a structural model
Revised: 2026-01-05 of supply chain management at Iran Khodro based on artificial intelligence

Accepted: 2026-02-02 capabilities, with emphasis on increasing resilience and reducing the

bullwhip effect.

Materials and Methods: The present study employs a mixed-methods

Keywords: approach. In the qualitative phase, thematic analysis was used, while
Supply Chain; interpretive structural modeling was applied in the quantitative phase to
Sﬁf;\'{ﬁ?;eéﬁect_ analyze the data. The study population consisted of academic and
Artificial Intelligence. organizational experts in the fields of logistics, production, procurement, and

information technology at Iran Khodro. Experts were selected based on
having at least five years of managerial or educational experience. Qualitative
sampling continued until theoretical saturation was achieved; after
conducting 15 in-depth semi-structured interviews, the lack of emergence of
new concepts or codes indicated that theoretical saturation had been reached.
The same experts also participated in the quantitative phase of the study to
enhance the validity and reliability of the findings.

Results: In the qualitative phase, unstructured open interviews were
conducted to identify the dimensions and components of supply chain
management at Iran Khodro aimed at enhancing resilience and reducing
bullwhip effects based on artificial intelligence. Accordingly, 15 experts were
selected through snowball sampling until theoretical saturation was achieved.
Thematic analysis of the data resulted in 191 initial codes. After removing
duplicate codes and merging similar ones, 61 final codes were extracted and
categorized into 17 axial codes across six dimensions.

In the quantitative phase, based on the interpretive structural modeling
technique and the results of the final reachability matrix, the proposed three-
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level structure of the ISM model for enhancing resilience and reducing the
bullwhip effect in Iran Khodro’s supply chain was established as follows:
Third level (Drivers): Supplier development and resilience (C1), supply chain
integration and coordination (C2), resource and demand management (C3).
Second level (Mediator): Application of artificial intelligence in the supply
chain (C4).

First level (Dependent): Supply chain resilience (C5) and reduction of the
bullwhip effect (C6).

This structure confirms that managerial factors and supply chain integration,
through the use of artificial intelligence, lead to organizational resilience and
a reduction in the bullwhip effect.

Conclusion: artificial intelligence facilitates data sharing through ERP and
EDI systems, reduces the transmission time of changes in production plans,
and increases the level of automation in ordering processes, thereby
enhancing transparency and information synchronization between Iran
Khodro and its suppliers. This technical and informational integration
strengthens alignment between ordering and production and, consequently,
enables coordinated and rapid decision-making in response to fluctuations.
The findings also show that Al improves risk management processes (risk
assessment scenarios and contingency plans) and enhances supplier
flexibility (rapid shift changes, substitution of similar parts, and the
availability of alternative suppliers), thereby enabling rapid responsiveness
to market changes for supplier development and resilience. This reduces
vulnerability to disruptions and strengthens resource diversification as a
foundation for resilience. Through the capabilities of artificial intelligence,
response time is reduced, forecasting accuracy is improved, data coordination
is enhanced, and dependency on one or two limited sources is decreased. As
a result, the supply chain is transformed into a flexible, integrated, and data-
driven model, which ultimately leads to a significant reduction in the intensity
and scope of the bullwhip effect at Iran Khodro.
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