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This study aimed to identify key factors, develop scenarios for university-industry
collaboration in lIran's automotive sector, and determine key strategies for achieving an
optimal scenario by 2034. The present study adopted a future studies approach using the
GBN scenario-planning method. To identify key factors, data were collected through semi-
structured interviews with experts. Thematic analysis was employed to identify themes
within the qualitative interview data. Data analysis was conducted using the Friedman test
and MICMAC software to prioritize the drivers influencing the development of university-
industry collaboration in the automotive sector. A total of 26 key factors were identified
based on expert opinions in the fields of academia and the automotive industry through
thematic analysis of interview texts. Two factors with the highest levels of importance and
uncertainty were selected to develop the study’s scenarios: "Strengthening the innovation
Keywords ecosystem in the automotive industry™ and "Practical application of academic knowledge
future studies, university-industry | in the automotive sector." Four scenarios for the future of university-industry collaboration
collaboration, scenario-planning | N the automotive sector were proposed: (1) technology transfer and localization, as well as
method, global business network | extracting knowledge from leading countries and advancing academic knowledge with a
focus on designing and producing fully electric vehicles, resulting in the creation of an
"Iranian Tesla"; (2) neglecting the role of universities in the innovation system of the
automotive industry, leading to technology transfer and knowledge extraction within the
automotive industry; (3) utilizing research and development and supporting domestic
research for the production and enhancement of a national hybrid vehicle; and (4) lack of
university-industry collaboration and continuation of the current trend of producing
assembled hybrid vehicles. Subsequently, key strategies for achieving the optimal scenario
were presented, and the scenarios were validated.

model, key influencing drivers
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EXTENDED ABSTRACT

INTRODUCTION

The collaboration between universities and industries is recognized as a crucial
factor for technological advancements and sustainable economic growth. The alignment of
academic research and industrial practices fosters innovation, drives technological
development, and enhances competitiveness in global markets (13). In the automotive
sector, such partnerships are particularly critical, as they can address rapidly evolving
technological landscapes, including the rise of electric and autonomous vehicles (14). The
automotive industry in Iran, being the second-largest after oil, contributes significantly to
the GDP and employment. However, challenges such as weak university-industry linkages,
fragmented innovation ecosystems, and the absence of strategic planning hinder its
potential (15).

Prior studies have highlighted several barriers to effective university-industry
collaboration. Ansari Samani and Nafer (2021) emphasized the need for institutional
frameworks that foster such partnerships (13). Shirvani Naghani et al. (2019) identified the
lack of an innovation-driven approach and inadequate policy support as major impediments
(6). Internationally, studies have shown that structured collaborations enhance knowledge
transfer, innovation, and skill development, underlining the importance of such models for
emerging economies like Iran (5, 16).

This study aims to address these challenges by identifying the critical drivers
influencing university-industry collaboration in Iran’s automotive sector. Using scenario-
planning methodologies, the research develops a comprehensive framework to predict
potential futures and offers strategic recommendations for strengthening these linkages.

METHODS AND MATERIALS

This study adopts a qualitative approach with a future studies perspective, employing
the GBN scenario-planning method. Semi-structured interviews were conducted with
experts from academia and the automotive industry, including university executives with
prior collaboration experience and automotive industry managers. Data collection focused
on identifying key drivers affecting university-industry collaboration.

Thematic analysis was used to extract recurring themes from the qualitative data. A
Delphi method was applied to validate the identified drivers and determine their critical
uncertainties. Following this, the data were analyzed using SPSS software for descriptive
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statistics and Friedman tests to rank the importance and uncertainty of the drivers. The
MICMAC software was then utilized to map the drivers based on their influence and
interdependence, forming the basis for scenario development.

FINDINGS

The analysis identified 26 key drivers affecting university-industry collaboration in
the automotive sector. The drivers were categorized based on their importance and
uncertainty, with two key drivers emerging as the most influential:

1. Applicability of academic knowledge in the automotive industry

2. Strengthening the innovation ecosystem in the automotive sector
These two drivers were used to create a two-by-two scenario matrix, resulting in four

possible future scenarios for university-industry collaboration:

« "lranian Tesla" Scenario: This scenario emphasizes strong innovation ecosystems
and the practical application of academic knowledge. It envisions robust
international collaborations and the development of fully electric vehicles through
technology transfer and localization.

. "Electric Ri-Ra" Scenario: Focused on technology transfer without strengthening
academic-industry linkages, this scenario foresees limited innovation and reliance
on external expertise.

« "National Hybrid"™ Scenario: This scenario highlights reliance on domestic
research and development for hybrid vehicle production, emphasizing internal
capabilities and moderate collaboration with universities.

. "Assembly Hybrid" Scenario: Characterized by weak innovation ecosystems and
limited academic engagement, this scenario represents a continuation of the current
trends with a focus on assembly rather than innovation.

Statistical tests confirmed the prioritization of the two key drivers. The results of
MICMAC analysis reinforced the findings, showing high influence and interdependence
of these drivers in shaping future outcomes.

DISCUSSION AND CONCLUSION

The findings underscore the critical role of an innovation-driven approach and
effective knowledge transfer in enhancing university-industry collaboration. The "lranian
Tesla" scenario, identified as the most desirable outcome, mirrors international best
practices where strong university-industry partnerships foster technological advancements.
This scenario highlights the potential of leveraging academic research to develop cutting-
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edge technologies, such as electric and autonomous vehicles, while contributing to
sustainable development goals. The "Electric Ri-Ra" scenario illustrates the consequences
of neglecting academic engagement, leading to limited innovation capacity and
dependence on external technology. This scenario serves as a cautionary tale for
policymakers to prioritize collaborative frameworks. The findings of this study provide
actionable insights for stakeholders in the automotive industry and higher education
Institutions in Iran. By focusing on strengthening innovation ecosystems and ensuring the
practical relevance of academic research, the proposed strategies can help bridge the
existing gaps and pave the way for a more sustainable and competitive automotive sector.
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