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Purpose: In the age of globalization and fierce competition, achieving World-Class Manufacturing
(WCM) standards is crucial for maintaining and enhancing companies’ competitive advantage. This
study focuses on Iran’s automotive industry, which grapples with economic challenges and rapid
market fluctuations, and investigates the role of Supply Chain Risk Management (SCRM) as a vital
tool for attaining WCM. This research aims to develop an integrated model that effectively manages
risks, facilitates the implementation of WCM principles in Iran’s automotive sector, and ultimately
boosts the industry’s performance and global competitiveness.

Design/methodology/approach: This research utilizes a mixed-methods approach, incorporating
both qualitative and quantitative techniques. Initially, a literature review was conducted to identify
various models related to WCM, risk, and risk management, selecting those most pertinent to the
automotive industry for the preliminary research model. Subsequently, the proposed model was
validated and analyzed using both deterministic and non-deterministic methods, including Structural
Equation Modeling (SEM) in AMOS software and a hybrid Grey DEMATEL-Interpretive Structural
Modeling (ISM) approach.

: Corresponding author, 0000-0001-6367-959X 2981-0329 / © University of Isfahan
This is an open access article under the CC-BY-NC-ND 4.0 License (https://creativecommons.org/licenses/by-
nc-nd/4.0/)




72/Research in Production and Operations Management, Vol. 16, Issue 1, No. 40, Spring 2025

Findings: The results indicate that the selected factors (five risk factors and six WCM factors) exhibit
significant interrelationships across five levels. According to the proposed model for Iran’s
automotive industry, environmental and decision-making risks, along with factors such as strategy
and performance evaluation, are situated at the lowest level, while human capital and dynamic
activities are positioned at the highest level. Currently, factors in the fourth and fifth levels should be
prioritized for enhancement. Furthermore, a 20% discrepancy between the results of deterministic and
non-deterministic methods employed in this study suggests that the WCM landscape in Iran’s
automotive industry is in a "grey" state (where a deterministic environment is "white," a highly
uncertain environment is "black," and a semi-uncertain environment is "grey"). This underscores the
necessity of integrating both deterministic and non-deterministic approaches rather than relying on
one in isolation.

Resear ch limitationg/implications. This study primarily focuses on Iran’s automotive industry, and
its findings may not be generalizable to other industries or regions. Additionally, limitations in data
collection and the subjective nature of expert judgments in fuzzy and grey methods may introduce
bias. Future research could extend the model to other industries and emerging economies and
incorporate real-time risk assessment tools for enhanced accuracy.

Practical implications: The proposed model offers a strategic roadmap for automotive manufacturers
and policymakers to effectively manage supply chain risks while achieving WCM. The findings
highlight the need to reduce dependence on macroeconomic government policies, enhance decision-
making accuracy, and promote competitive differentiation in products. To this end, it is recommended
to strengthen the private sector, advance technology, integrate artificial intelligence, and optimize
processes. Furthermore, employing hybrid decision-making tools is crucial for managing risks and
opportunities concurrently in uncertain conditions.

Social implications: This research emphasizes the significance of a resilient and risk-aware supply
chain for sustainable industrial growth. Mitigating supply chain risks can enhance job security,
economic stability, and consumer confidence. Additionally, incorporating WCM principles into the
industry fosters environmental sustainability by minimizing waste, inefficiencies, and energy
consumption.

Originality/value: This study is among the first to propose an integrated WCM-SCRM model for
Iran’s automotive industry. It adds to the body of knowledge on risk management in emerging
markets and introduces an innovative methodological approach by combining Fuzzy Delphi, Grey
DEMATEL, ISM, and SEM techniques. The findings will be beneficial for academics, industry
professionals, and policymakers aiming to boost global competitiveness in high-risk industries.

Keywords: Automotive industry, Grey DEMATEL, Structural Equation Modeling (SEM), Supply
Chain Risk Management (SCRM), World-Class Manufacturing
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Table 1- Coefficient related to reliability and validity of measurement tool
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Fig. 2- Research model in the case of standard coefficients
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Fig. 3- Research model in the case of significant coefficients
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Table 3- The sum and difference of the effectiveness and influence of the pillars of the research model
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Table 4 - Model design through Achievement and prerequisite sets
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