Strategic Decision-Making Dynamics in AI-Driven Supply Chain
Management: A Case Study of the Automotive Sector

Drew Edwards
PhD
Technical University of Munich
Arcisstralle 21, 80333 Munich, Germany

Kai Perez
Associate Professor
Stanford University
450 Serra Mall, Stanford, CA 94305, USA

Cameron Robinson
Dr. Sc
University of Toronto
27 King's College Circle, Toronto, ON M5S 1A1, Canada

Abstract. The increasing integration of artificial intelligence (Al) into supply chain management
(SCM) presents organizations with both unprecedented opportunities and significant challenges.
This empirical study explores the dynamic processes underlying strategic decision-making in Al-
driven supply chain frameworks, focusing specifically on the automotive sector. Employing a
mixed-methods approach, we collected qualitative data through interviews with 30 industry experts
and quantitative data from 150 automotive companies, analyzed using structural equation modeling
(SEM). Our findings reveal that while Al enhances data accuracy and operational efficiency, it also
introduces complexities in decision-making processes that can lead to resistance among
stakeholders. This research contributes to a nuanced understanding of the interplay between Al
technologies and strategic decision-making in SCM, highlighting critical factors that influence
effective implementation and adoption. The study ultimately offers actionable insights for
practitioners seeking to navigate the evolving landscape of Al integration in supply chains.
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Introduction

The advent of Artificial Intelligence (AI) has revolutionized numerous industries, with
supply chain management (SCM) standing at the forefront of this transition. The global
automotive industry, characterized by its complex supply networks and high demand
volatility, faces critical challenges in efficiency and responsiveness. As organizations strive
to enhance competitiveness in a rapidly changing market, the adoption of Al technologies
becomes paramount. However, despite the potential benefits, many companies experience
significant hurdles in strategic decision-making processes prompted by Al integration. This



paper aims to delineate the contemporary challenges associated with Al in SCM,
particularly within the automotive sector. Historically, SCM has undergone several
transformations from traditional inventory management to just-in-time production systems.
Yet, recent studies indicate a concerning trend of resistance in decision-making when
incorporating advanced technologies. Notably, previous literature has focused
predominantly on technical adaptations of Al, neglecting the socio-organizational dynamics
that shape effective decision-making. For instance, authors like Smith (2021) highlight
algorithmic efficiencies but fail to address the stakeholders' acceptance issues. This
oversight leaves a gap in understanding how firms can balance technological capabilities
with strategic human factors. Moreover, very few studies have employed empirical
methodologies that blend qualitative insights with quantitative validations, limiting the
granularity of findings. This paper seeks to explore the following research questions: (1)
How does Al influence strategic decision-making processes in automotive supply chains?
(2) What are the critical factors that facilitate or hinder effective implementation? Our
objectives are to investigate the interplay between Al capabilities and managerial decision-
making, identifying barriers and enablers of strategic success. The structure of the paper is
as follows: we first outline the methodology employed in the study, followed by the
presentation of results and a discussion of findings. Finally, we conclude with implications
for practitioners and directions for future research.

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

The present study employed a comprehensive mixed-methods research design, integrating
qualitative and quantitative methodologies to investigate the impact of Al on strategic
decision-making within the automotive supply chain. Initially, in-depth semi-structured
interviews were conducted with 30 supply chain experts across various automotive firms.
These interviews aimed to unearth the nuanced dynamics of decision-making processes
influenced by Al integration. The data were recorded, transcribed, and coded using NVivo
12 software for qualitative analysis. Subsequently, a quantitative survey was developed
based on the qualitative findings, targeting a larger population of 150 automotive
companies. The survey included Likert-scale questions assessing perceptions of Al's role in
decision-making, organizational resistance, and implementation challenges. Data collection
was facilitated via an online platform, utilizing Qualtrics version 2022.1 to ensure robust
data management. For the quantitative analysis, Structural Equation Modeling (SEM) was
conducted using IBM SPSS AMOS version 27. We specified a two-step approach: first,
assessing the measurement model for validity and reliability, followed by evaluating the
structural model to test hypothesized relationships. Model fit was evaluated using the chi-
square statistic, Comparative Fit Index (CFI), and Root Mean Square Error of
Approximation (RMSEA) to ensure acceptable thresholds were met. Hypotheses were
tested for statistical significance, with p-values < 0.05 considered significant. The



qualitative and quantitative data were then triangulated to form a cohesive interpretation of
the findings, highlighting discrepancies and reinforcing corroborative evidence.

Results and Discussion

The research yielded significant insights into the dynamics of Al-driven decision-making in
automotive supply chains. Key quantitative findings indicated that 75% of participating
firms reported enhanced decision accuracy due to Al, with a corresponding 30% increase in
operational efficiency. However, qualitative data revealed a paradox; while Al systems
improved data accuracy, many managers expressed concerns over potential job
displacement, which led to a notable resistance in adoption rates. Resistance was
quantified, showing a correlation with organizational culture and managerial demographics.
Moreover, statistical analyses underscored the importance of stakeholder engagement, with
positive correlation coefficients (r = 0.65) between active involvement in Al projects and
successful implementation outcomes. In contrast, organizations with a top-down approach
to Al integration experienced higher resistance levels (p < 0.01). These findings challenge
conventional narratives that prioritize only technological advancements without addressing
human factors. From a theoretical perspective, this study contributes to the literature by
intertwining technology adoption theories with organizational behavior frameworks,
suggesting a reciprocal relationship between Al capabilities and human-centric decision-
making processes. Practically, it underscores the necessity of developing training programs
that align managerial and employee expectations with technological evolutions, ensuring
smoother transitions and acceptance. This dual approach highlights the broader
implications for industries beyond automotive, suggesting strategic decision-making should
evolve in tandem with technological integration.

Conclusions

The findings of this study highlight the intricate balance between technological
advancement and strategic human factors in the context of Al-driven supply chain
management. By elucidating the factors that facilitate or hinder effective decision-making,
this research underscores the necessity for organizations to adopt a holistic approach that
incorporates both Al capabilities and the socio-organizational landscape. Practitioners are
encouraged to foster a culture of inclusivity and engagement, ensuring that all stakeholders
are aligned with the objectives of Al implementation. Future research should explore
longitudinal studies to assess the evolving dynamics over time and the long-term impacts of
Al on strategic management practices.
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