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Purpose: This research aims to explore the future of the automotive industry with a focus
on transformations driven by Industry 4.0 and to identify plausible development
trajectories for this sector in the future horizon. Considering the pivotal role of the
automotive industry in the national economy alongside structural challenges and sanction
pressures, this study seeks to address a fundamental question: What are the key drivers
shaping the future of the automotive industry within the Industry 4.0 paradigm, and what
plausible future scenarios emerge from their combinations?
Methodology: This study adopts a mixed-methods (qualitative-quantitative) approach
grounded in a pragmatic philosophy. The statistical population comprised 10 senior
managers and experts with extensive experience in digital technologies and the
automotive industry, selected through non-probability purposive sampling. In the
qualitative phase, 32 initial drivers influencing the industry's future were identified via a
systematic literature review. In the quantitative phase, these drivers were screened using
a single-stage Fuzzy Delphi Method (FDM), retaining those with a defuzzified value
exceeding 0.7 for final analysis. Content validity was confirmed using Lawshe’s Content
Validity Ratio (CVR). Subsequently, the prioritized drivers were ranked using the
Complex Proportional Assessment (COPRAS) multi-criteria decision-making method
based on three criteria: "degree of importance," "degree of certainty," and "experts’ level
of expertise." Finally, Panda’s post-modern scenario-planning framework was employed
to formulate four distinct future scenarios based on the matrix of the top two key drivers.
Findings: The Fuzzy Delphi results revealed that out of 32 initial drivers, 10 key drivers
crossed the threshold: IT infrastructure, automotive industry competitiveness, supply
chain integration, smart manufacturing maturity, emerging tech startups, innovation
policy, supply chain internationalization, process automation, digitalization policy, and
data-driven decision-making. The COPRAS results indicated that "Automotive supply
chain internationalization” (relative significance: 100%) and "Data-driven decision-
making" (relative significance: 92.46%) hold the highest priority and impact on the
industry's future. Based on these two core drivers, four future scenarios were constructed:

Smart Automotive Industry (Ideal Scenario): Characterized by an internationalized
supply chain and data-driven decision-making.

Boulevard Development (Transitional Scenario): Characterized by international
integration alongside persistent traditional decision-making structures.

Resilient Automotive Industry (Transitional Scenario): Marked by external constraints
counterbalanced by endogenous innovation and data-driven initiatives.
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Laggard Automotive Industry (Catastrophic Scenario): Plagued by supply chain
disconnection and entrenched, non-data-driven practices.
Results & Discussion: The findings demonstrate that the trajectory of the automotive
industry is heavily contingent upon two critical factors: integration into global supply
chains and the transition from intuitive to data-driven governance. Realizing the desirable
scenario (Smart Automotive Industry) requires fulfilling core prerequisites: expanding
data infrastructure, increasing supply chain transparency, strengthening international
partnerships, and adopting open innovation frameworks with startups and academia.
Conversely, the undesirable scenario (Laggard Automotive Industry) highlights that
maintaining the status quo will drastically widen the gap with global Industry 4.0
standards.
Methodologically, this study introduces an integrated foresight framework (FDM-
COPRAS-Panda) enabling structured, multi-dimensional strategic analysis. Focus on the
nexus between international supply chains and data-driven management provides
actionable inputs for macro-level industrial policy. Practical recommendations are
formulated across organizational (data-driven culture, workforce upskilling),
infrastructural (IT capital expenditure, system integration), and policy levels (data
governance, institutional reform). Ultimately, a successful transition to a smart automotive
ecosystem depends less on technology itself than on institutional maturity, strategic
agility, and data-driven decision-making at the macro-industrial scale.
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