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Obijective: This research aims to design a model for the integration of physical,
informational, and financial processes in the supply chain to achieve resilience
in the automotive industry. Methodology: The approach used in this research
is modeling, initially utilizing Fuzzy DEMATEL to identify influencing and
influenced factors. Since DEMATEL typically does not describe the nature and
levels of interactions, the study further employs an Interpretive Structural
Modeling (ISM) approach using MICMAC software to understand causal
relationships and categorize influential factors into five levels. Data collection
was based on a questionnaire and the Delphi method. A questionnaire grounded
in a hybrid Fuzzy DEMATEL-ISM approach was designed and distributed to
20 supply chain management experts in the industry. After reaching a
consensus, these factors were analyzed with the chosen approaches and
classified into five levels, categorized into four types: autonomous,
independent, dependent, and linkage. Findings: The findings indicate that eight
categories of factors (including integration of measurement, resource
management, communication integration, organizational; socio-economic sub-
component; human and technical sub-component; managerial components,
customers, planning, information and product quality; financial, process, and
environmental components; technology planning integration and flexibility)
have the highest impact on achieving resilience in the automotive industry
supply chain. Conclusion: The most influential factor in the resilient supply
chain of the automotive industry is the integration of measurement, which is
connected with all other sub-components. In fact, resilience measurement
impacts the resource management sub-component and the managerial sub-
component.

Keywords: Supply chain relationships, Small and medium-sized enterprises,
Automotive industry, Resilience, Bricolage approach.



https://www.dmbaj.com/
https://doi.org/10.22034/dmbaj.2024.2037514.1064
https://doi.org/10.22034/dmbaj.2024.2037514.1064
https://creativecommons.org/licenses/by/4.0/
https://orcid.org/0009-0008-3897-9783
https://orcid.org/0000-0002-8483-9625
https://orcid.org/0009-0002-1279-3530
http://creativecommons.org/licenses/by/4.0
https://portal.issn.org/resource/ISSN/3041-8933

EXTENDED ABSTRACT
Introduction

Supply chain resilience has gained increased importance due to its crucial role in managing
disruptions and sustaining operations, especially in complex industries like automotive manufacturing.
Resilience in the supply chain can be defined as the ability to withstand and recover from disruptions
while maintaining operational continuity or transitioning to a more desirable state post-disruption (Pettit
et al., 2013, 2019). The automotive industry, characterized by complex and interdependent relationships
among suppliers, manufacturers, and customers, requires robust strategies to enhance resilience and
sustain competitiveness. Notably, supply chain integration, involving physical, informational, and
financial processes, has been identified as a critical factor in achieving resilience. By integrating these
processes, companies can create a synchronized, flexible, and responsive network capable of handling
external shocks and internal challenges (Szalteleki et al., 2024).

The flow of materials, information, and financial resources is essential for the smooth operation of
supply chains. The role of ERP systems in managing information flow and coordinating business
processes has been extensively recognized (Partanen et al., 2020). Meanwhile, physical flows, including
transportation and storage, must be efficiently managed to optimize the movement of goods from suppliers
to end customers. Financial flows, which involve transactions and the balance of assets and liabilities,
further emphasize the need for careful management to ensure liquidity and financial stability (Sana et al.,
2018). Disruptions in any of these flows can lead to significant delays, increased costs, and reduced service
quality, highlighting the need for a resilient and integrated supply chain in the automotive industry (Simi¢
etal., 2021). This study aims to design a model for the integration of physical, informational, and financial
processes in the supply chain to achieve resilience in the automotive industry.

Methodology

This study employed a combination of Fuzzy DEMATEL and Interpretive Structural Modeling
(ISM) approaches to analyze and model the integration of supply chain processes in the automotive sector.
Fuzzy DEMATEL was used initially to identify key influencing and influenced factors in the supply chain.
However, because DEMATEL often lacks the ability to describe the interaction levels between factors,
the study further utilized ISM to structure and understand the causal relationships among factors.

Data collection was carried out through a structured questionnaire, which was distributed to 20
supply chain management experts from the automotive industry. The questionnaire was based on a hybrid
Fuzzy DEMATEL-ISM approach, allowing for a detailed assessment of the relationships between factors.
Experts’ inputs were synthesized using MICMAC software, categorizing the factors into five levels and
four types: autonomous, independent, dependent, and linkage factors.

The results from Fuzzy DEMATEL helped clarify the causal relationships, while ISM provided a
hierarchical structure that arranged these factors into levels of influence, ensuring a more comprehensive
understanding of the factors contributing to resilience in the supply chain.
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Findings

The study revealed eight critical categories of factors that significantly impact the resilience of the
automotive supply chain. These categories include:

Integration of measurement: This factor had the highest impact, linking all other sub-components,
such as resource management and managerial components.

Resource management: Identified as a crucial factor, it directly influenced resilience and was
strongly connected to the managerial and organizational sub-components.

Communication integration: This factor emphasized the importance of seamless communication
channels between different stakeholders in the supply chain.

Organizational and socio-economic sub-components: These factors highlighted the influence of
organizational structure and socio-economic conditions on resilience.

Human and technical sub-components: These sub-components represented the importance of
technical capabilities and human resources in managing disruptions.

Managerial components: The study found that effective management plays a vital role in
coordinating the different processes and ensuring resilience.

Customer planning, product quality, and financial processes: The integration of customer needs
with high-quality product delivery and sound financial planning was identified as key to maintaining
supply chain resilience.

Technology planning, integration, and flexibility: The ability to integrate new technologies and
remain flexible in operations was identified as essential for adapting to disruptions and ensuring the supply
chain’s long-term viability.

The findings also indicated that the integration of measurement processes is the most influential
factor, serving as a pivotal connection between all other sub-components. Resilience measurement, in
particular, directly impacts resource management and managerial sub-components, which in turn
influence broader organizational factors.

Discussion and Conclusion

The automotive sector, deeply influenced by economic and social trends, must also adapt to
environmental concerns and technological advancements. Changes in customer demand, government
regulations, and market competition necessitate a flexible approach to supply chain management, making
resilience a vital competitive advantage. Despite these global challenges, automotive manufacturers must
ensure operational efficiency, reduce environmental impact, and meet the growing demands of consumers.
This research focuses on designing an integrated model that incorporates physical, informational, and
financial processes to enhance resilience in the automotive industry.

This research highlights the importance of integrating physical, informational, and financial

processes in achieving supply chain resilience in the automotive industry. The findings suggest that a well-
integrated approach that considers both external factors (e.g., market conditions, socio-economic trends)
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and internal factors (e.g., management practices, technical capabilities) is crucial for building a resilient
supply chain.

The integration of measurement processes was identified as the most influential factor in achieving
resilience, emphasizing the need for robust metrics and continuous assessment of supply chain
performance. By linking measurement processes with resource management and managerial components,
companies can create a more dynamic and responsive supply chain capable of adapting to changes in the
market and external disruptions.

Furthermore, communication integration and the alignment of human and technical sub-
components were found to be essential for fostering collaboration and ensuring that all parts of the supply
chain function smoothly. The study also highlights the importance of customer-centric planning, which
ensures that the supply chain can quickly adapt to changing customer demands and market trends.

In conclusion, the integration of physical, informational, and financial processes is vital for
achieving supply chain resilience in the automotive industry. By focusing on key factors such as
measurement integration, resource management, communication, and customer planning, companies can
enhance their ability to manage disruptions and sustain operations in an increasingly competitive and
volatile environment. This study provides valuable insights into the factors that contribute to resilience
and offers a framework for future research and practical applications in supply chain management.
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