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Abstract:

The aim of the present study was to develop a causal model and formulate scenarios for industrial resilience using a thematic analysis
approach and Interpretive Structural Modeling (ISM) in the auto parts manufacturing industry. In this research, key drivers affecting industrial
resilience were identified and selected through thematic analysis and expert interviews. According to the research findings, the overall
distribution pattern of industrial resilience drivers in the auto parts manufacturing sector indicates an unstable environmental system. The
results of the interpretive structural modeling also show that the most influential components of the resilience model are the presence of
multiple suppliers and contractors, as well as employee training and knowledge transfer. Furthermore, the most impacted components of the
resilience model in the auto parts industry include creating a platform for inter-company collaboration, implementing activities related to
sales promotion, networking and cooperation with competitors, institutions, and research and knowledge-based organizations, product
introduction and advertisement, and customer engagement and feedback collection.
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Extended Summary

Introduction

In an era marked by rapidly evolving economic conditions, geopolitical shifts, and frequent disruptions in global value
chains, industrial resilience has emerged as a vital strategic capability for manufacturing sectors worldwide. Particularly in the
automotive parts manufacturing industry, characterized by complex supply chains, just-in-time production systems, and high
dependency on external actors, the need to develop resilient systems has never been more pronounced. Resilience in this context
is broadly defined as the capacity of an industrial system to withstand, adapt to, and recover from various types of disruptions

while maintaining essential functions and sustaining competitive advantage (Carvalho et al., 2012).
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Recent scholarly attention has emphasized that achieving resilience in industrial settings requires a systemic and multi-
dimensional approach, integrating organizational, financial, human, and infrastructural factors (Manuj et al., 2024). Theoretical
models developed by scholars such as Pettit et al. (2010) and Tang (2006) underline the role of supply chain design, flexibility
in sourcing, risk-sharing, and adaptive learning in enabling resilience (Azevedo et al., 2016). Additionally, the application of
structural analysis methods like DEMATEL and ISM has proven effective in modeling the interdependencies and causal
relationships among resilience drivers in complex industrial ecosystems (Taghizadeh, 2018).

In the context of Iranian automotive parts manufacturing, the urgency of resilience-building is amplified by macroeconomic
instability, international sanctions, technological stagnation, and structural inefficiencies within the industry (Barati, 2021).
Empirical evidence suggests that the sector suffers from weak strategic collaboration, limited innovation capabilities, and
insufficient adaptive planning in response to environmental shocks (Esmaeili et al., 2021a). Given this backdrop, there is a
critical need to formulate a causal model that captures the specific resilience drivers of this industry and to construct robust,
evidence-based scenarios for improving adaptive capacity and long-term viability (Abedini Nazari et al., 2024).

Prior studies have explored elements such as redundancy, learning and innovation, leadership agility, and collaboration
networks as pivotal components of resilience frameworks (Chamsuk et al., 2017; Zhou, 2024). However, most research has not
simultaneously addressed the hierarchical positioning of these factors or systematically mapped their interrelations through
mixed-method scenario modeling. This study bridges that gap by applying a combined thematic analysis and structural-
interpretive modeling approach to identify, analyze, and prioritize key resilience enablers in the Iranian auto parts sector. It
also formulates and evaluates prospective scenarios using cross-impact balance analysis, thereby enabling strategic foresight
grounded in systemic logic and empirical insight (Chaudhuri et al., 2024; Jum’a et al., 2024).

Methods and Materials

This research adopted an applied, mixed-method design consisting of qualitative and quantitative phases. In the first phase,
key drivers of industrial resilience were identified through in-depth semi-structured interviews with twelve experts, including
senior managers in automotive parts firms, industrial management professors, and published scholars. Thematic analysis was
used to extract and cluster the resilience factors, which were then organized into dimensions and sub-dimensions. A total of 86
open codes were identified, categorized into 16 components, and grouped under four main dimensions.

In the quantitative phase, the DEMATEL-ISM technique was applied to construct a hierarchical causal model, determining
the influence and dependence of each component. The cross-impact matrix was analyzed using MICMAC software to assess
the direct and indirect effects among variables. Subsequently, scenario planning was conducted using Scenario Wizard,
applying the cross-impact balance method (CIB) to explore plausible futures based on the most influential variables. Expert
validation ensured the consistency and plausibility of the resulting scenarios.

Findings

The research findings revealed that industrial resilience in the automotive parts sector is shaped by a complex network of
interdependent factors. Through thematic analysis, 32 specific variables were identified and organized into four major
dimensions: human-managerial, external environment, redundancy, and research and development. The MICMAC matrix
indicated that the system is environmentally unstable, with several highly influential but vulnerable components.

Structural-interpretive modeling showed that among the 32 variables, the most influential were: multiple suppliers and

contractors, employee training and learning transfer, financial reserves, innovation and product development capabilities,
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timely delivery and after-sales services, market discovery and development, and strategic thinking. These variables were
located at the lowest levels of the ISM hierarchy, signifying their foundational role in driving resilience throughout the system.

Scenario analysis identified seven key variables and developed three possible future states for each: optimistic, intermediate,
and pessimistic. A total of 420 possible combinations were generated, from which four robust scenarios were extracted. Three
of these were deemed highly desirable and compatible, while one scenario was categorized as critical. The strong scenarios
emphasized the simultaneous importance of human capital, adaptive strategy, financial robustness, and supplier diversification
in shaping a resilient industrial system.

The optimal scenario (S1) highlighted the ideal configuration of all seven variables at their best performance levels,
including advanced training systems, financial stability, proactive innovation, and diversified supplier networks. Scenario S2
and S3 represented moderate progress with selective improvements, whereas Scenario S4 illustrated a critical scenario
characterized by systemic weaknesses across all variables.

Discussion and Conclusion

The results of this study affirm that industrial resilience in the automotive parts manufacturing sector is not a function of
isolated capabilities but rather a systemic outcome of dynamic interrelations among human, structural, and strategic factors.
The use of the DEMATEL-ISM method enabled a layered understanding of these interrelations, showing that bottom-layer
variables such as employee learning, supplier diversity, and financial reserves exert cascading influence on upper-level
functions like customer relations, collaboration, and marketing.

By integrating scenario analysis into the modeling process, the study offers a pragmatic roadmap for navigating future
uncertainties. The optimistic scenarios underscore the necessity of investment in training, innovation, and cross-organizational
partnerships to achieve a resilient and competitive industry. Moreover, the comparative weakness of external collaboration
components, as revealed by their low influence scores, suggests that without internal capacity building, external partnerships
may not yield meaningful outcomes.

This systemic insight aligns with the findings of earlier research which emphasizes the importance of foundational
capabilities—such as operational flexibility and strategic foresight—in building adaptive industrial ecosystems. The position
of strategic thinking in the mid-hierarchy of the ISM model further highlights its role as a pivot point that connects lower-level
operational variables with higher-level relational and marketing outcomes.

The study contributes to the resilience literature by offering a comprehensive model tailored to the structural and contextual
realities of the Iranian automotive parts industry. It not only identifies the primary leverage points for resilience but also
demonstrates how these points can be operationalized within coherent future scenarios. As industries in developing economies
confront increasing volatility, the insights derived from this research offer both theoretical and practical value for policymakers,

managers, and scholars seeking to enhance adaptive capacity through system-oriented strategies.

References

Abedini Nazari, N., Adab, H., & Chahardoli, A. (2024). Designing a Model for the Integration of Physical, Informational, and Financial
Processes in the Supply Chain to Achieve Resilience in the Automotive Industry. Dynamic Management and Business Analysis, 3(1),
192-204. https://doi.org/10.61838/dmbaj.3.1.11

Azevedo, S. G., Carvalho, H., & Cruz-Machado, V. (2016). LARG index: A benchmarking tool for improving the leanness, agility, resilience
and greenness of the automotive supply chain. Benchmarking: An International Journal, 23(6), 1472-1499.
https://doi.org/10.1108/BI1J-07-2014-0072

eoe®

ol 48,5 &g (CCBY-NC 4.0) LalsS b ollas o] (wytusd &0 dllio oyl Uil ol odian s 4y Blaio dllio oyl jLisil Gois (ol VE-¥ © 105 3> g joome



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://doi.org/10.61838/dmbaj.3.1.11
https://doi.org/10.1108/BIJ-07-2014-0072

\?'F JL«: ‘J}‘a)lmi: Lr}.} 09>

Barati, M. (2017). The Impact of Supply Chain Relationship Management on Competitiveness of SMEs in the Automotive Parts Industry.
Industrial Management Perspective, 7(26), 169-188.

Barati, M. (2021). The Impact of Supply Chain Relationship Management on the Competitiveness of Small and Medium-Sized Automotive
Parts Manufacturing Companies. Industrial Management Outlook(26), 169-188. https://jimp.sbu.ac.ir/article_87205.html

Carvalho, H., Barroso, A. P., Machado, V. H., Azevedo, S., & Cruz-Machado, V. (2012). Supply chain redesign for resilience using simulation.
Computers & Industrial Engineering, 62(1), 329-341. https://doi.org/10.1016/j.cie.2011.10.003

Chamsuk, W., Fongsuwan, W., & Takala, J. (2017). The effects of R&D and innovation capabilities on the Thai automotive industry part's
competitive advantage: a SEM approach. https://doi.org/10.1515/mper-2017-0011

Chaudhuri, R., Singh, B., Agrawal, A. K., Chatterjee, S., Gupta, S., & Mangla, S. K. (2024). ATOE-DCV approach to green supply chain adoption
for sustainable oper ations in the semiconductor industry. International Journal of Production Economics, 275, 109327.
https://doi.org/10.1016/j.ijpe.2024.109327

Esmaeili, A., Ghazi Nouri, S. S., Naghi Zadeh, M., Bamdad Sofi, J., & Manteghi, M. (2021a). Industrial Development Model in Iran's
Automotive Parts Industry: Insights into the Current Reality. Improvement Management Journal, 15(1), 125-147.

Esmaeili, A., Ghazi Nouri, S. S., Naghi Zadeh, M., Bamdad Sofi, J., & Manteghi, M. (2021b). Operational Capabilities as a Prerequisite for
Participation in the Global Supply Chain of the Automotive Parts Industry: A Multi-Case Analysis. Journal of Technology Development
Management, 9(1), 95-133. https://doi.org/10.22104/jtdm.2021.4661.2750

Gebauer, M., & Tangour, C. (2023). Resilience to Pandemics Through Flexibility in Sourcing, in Order Fulfillment, and Production Capacity
of the Automotive Supply Chain. 365-375. https://doi.org/10.1007/978-3-031-27933-1_34

Jin, H., & Wang, Z. (2025). A Review of Research on the Impact of the Digital Economy on Automotive Supply Chain Resilience.
https://doi.org/10.3233/faia250011

Jum’a, L, Qamardin, S., & lkram, M. (2024). Developing Resilience Strategies Amid Supply Chain Risks in the Automotive Industry: A
Stakeholder Theory Perspective. Business Strategy and the Environment, 33(8), 9197-9213. https://doi.org/10.1002/bse.3977

Manuj, 1., Herburger, M., & Adana, S. (2024). Supply chain resilience capabilities in automotive and other industries: A mixed method
approach. Journal of Business & Industrial Marketing, 39(6), 1311-1336. https://doi.org/10.1108/JBIM-07-2022-0355

Taghizadeh, H. (2018). Identifying and Examining Barriers to Value Creation in the Automotive Parts Industry Using Interpretive Structural
Modeling. Productivity Management Journal, 12(46), 211-231.

Varshavi, R., Mohammad Porzarandi, M. E., & Hashemi, S. Z. (2024). Formulating a Suitable Strategy For a Car Parts Manufacturing Company
(Case Study: Kosha Afarin Ideal Car Industries Company). Dynamic Management and Business Analysis, 2(4), 94-111.
https://doi.org/10.22034/dmbaj.2024.2035823.1038

Zhou, Y. (2024). Examining Supply Chain Resilience in the Automotive Industry: A Case Study. Frontiers in Management Science, 3(4), 36-
38. https://doi.org/10.56397/fms.2024.08.04

Oeme]

Copyright: © 2025 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.



http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://jimp.sbu.ac.ir/article_87205.html
https://doi.org/10.1016/j.cie.2011.10.003
https://doi.org/10.1515/mper-2017-0011
https://doi.org/10.1016/j.ijpe.2024.109327
https://doi.org/10.22104/jtdm.2021.4661.2750
https://doi.org/10.1007/978-3-031-27933-1_34
https://doi.org/10.3233/faia250011
https://doi.org/10.1002/bse.3977
https://doi.org/10.1108/JBIM-07-2022-0355
https://doi.org/10.22034/dmbaj.2024.2035823.1038
https://doi.org/10.56397/fms.2024.08.04

