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Abstract. The shift towards digital transformation in the automotive sector necessitates advanced
methodologies for risk management within supply chains. This empirical study explores the
application of digital twins as a proactive risk management tool in automotive supply chains.
Utilizing a mixed-methods approach, we analyze qualitative data from key industry stakeholders
and quantitative metrics from real-world applications. Our findings indicate that the integration of
digital twins significantly enhances risk awareness and mitigation strategies, leading to improved
resilience and efficiency. This study contributes to the strategic management literature by providing
actionable insights into the operationalization of digital twins in risk management, paving the way
for further research in this evolving field.
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Introduction

In today's rapidly changing global landscape, organizations face unprecedented challenges
caused by globalization, market volatility, and technological advancements. These factors
have precipitated a crucial need for effective risk management strategies, particularly in
supply chain processes where disruptions can lead to significant financial loss and
reputational damage. The automotive industry, a cornerstone of the global economy,
exemplifies this necessity as it navigates complex supply networks that are increasingly
vulnerable to internal and external shocks. In 2024-2026, as the industry continues to
grapple with disruptions such as supply shortages, geopolitical tensions, and technological



shifts towards electric vehicles (EVs), adopting innovative risk management approaches
becomes imperative. This paper aims to investigate the transformative potential of digital
twins in enhancing proactive risk management within automotive supply chains. Digital
twins, virtual representations of physical systems, offer real-time analytics and simulations
that empower organizations to anticipate and mitigate risks before they escalate into crises.
Through a rigorous empirical analysis, this study examines how digital twins are currently
utilized in the automotive sector, focusing on their impact on risk perception, decision-
making processes, and overall supply chain resilience. By exploring the practices of leading
automotive manufacturers and suppliers, we aim to distill key insights and best practices
that can inform strategic management stakeholders. This research is structured as follows:
first, we provide a literature review that contextualizes the role of digital technologies in
risk management, followed by a detailed methodology section outlining our data collection
and analysis processes. Next, we present the findings, highlighting the pivotal role of
digital twins in reshaping risk management paradigms in the automotive sector. Finally, we
conclude with a discussion on the implications of our findings for both practitioners and
researchers, as well as suggestions for future research avenues.

This is a preliminary version. To read the full version of the article, please purchase a
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