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Abstract
This research aims to present a model of the innovation ecosystem in the
automotive industry supply chain, focusing on the role of startups and knowledge-
based companies and examining its impact on the success of automotive businesses. In
terms of purpose, the research is applied and, from a methodological perspective, it is
designed with a sequential and exploratory mixed approach within the framework of
the pragmatic paradigm. The qualitative part of the research was conducted using the
content analysis method. The statistical population in the qualitative part included
academic experts and automotive industry officials, who were selected using a
purposive sampling method and until theoretical saturation was reached, 15 people.
Data collection in the qualitative part was carried out through source analysis and
interviews. The validity of the tools was reviewed and confirmed by the experts and
respondents. Data analysis in the qualitative part was carried out with Maxgda-V18
software. The results showed that a successful innovation ecosystem includes key
players, infrastructure, and financial performance. The development of technology
based on knowledge-based startups also depends on collaboration among stakeholders,
innovation capacity, and supply chain alignment. Factors affecting the implementation
of this ecosystem include environmental, organizational, and technological factors, and
its barriers include financial and cultural challenges. Suggested strategies for the
successful implementation of the innovation ecosystem include targeted investment,
human resource management, and digital transformation. The validation of the model
showed that this model has sufficient validity and can be used by the Ministry of
Economy and Finance for career advancement.
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Introduction:

In recent decades, the automotive industry—recognized as a foundational and
strategic sector—has faced numerous challenges in innovation, competitiveness,
and sustainability. Amid these challenges, the role of the innovation ecosystem in
enhancing technological capabilities and facilitating interactions among supply
chain actors has gained increasing attention. As a platform for synergizing
knowledge, technology, and human capital, the innovation ecosystem can pave the
way for transformative change in the automotive sector. This article focuses on
Iran’s automotive supply chain and investigates the key components of the
innovation ecosystem, analyzing its role in improving the performance of
knowledge-based firms and automakers.

Methodology:

This study is qualitative and exploratory in nature, employing the Grounded
Theory approach. The purpose of this method is to derive a conceptual framework
from field data and the lived experiences of experts in the automotive and
innovation sectors. Data were collected through semi-structured interviews with 25
participants, including managers of knowledge-based companies, innovation
specialists, and senior executives from major automakers. Sampling was
purposeful and continued until theoretical saturation was achieved.

Research Tools:

Data analysis was conducted using MAXQDA software, with coding performed
in three stages: open, axial, and selective. Data validity was ensured through
participant review, triangulation with secondary sources, and concurrent analysis
by two independent researchers. To enhance reliability, cross-verification
techniques were also employed.

Findings:

The analysis revealed five core components influencing the innovation
ecosystem within the automotive supply chain:

1. Government support policies and regulatory frameworks

2. Technological and digital infrastructure

3. Networked interactions among ecosystem actors

4. Innovative organizational culture and risk acceptance

5. Access to financial resources and venture capital

The role of innovation intermediaries—such as accelerators, incubators, and
science and technology parks—was highlighted as crucial in bridging small
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enterprises with large automakers. Knowledge-based firms have demonstrated their
capacity to contribute in areas such as smart component manufacturing, energy
management, and electronic system design for vehicles.

Discussion:

The study identified several barriers to ecosystem development, including weak
synergy between public and private institutions, lack of consistent support policies,
and cultural resistance to innovation. On the other hand, the presence of scientific
capacity in universities, strong motivation among knowledge-based firms, and the
growing demand for advanced technologies by automakers present significant
opportunities for transformation. Additional challenges include the absence of
innovation performance evaluation systems, lack of shared standards, and weak
intergenerational knowledge transfer mechanisms.

Conclusion:

To strengthen the innovation ecosystem in the automotive supply chain,
industrial policymakers must focus on designing sustainable support mechanisms,
empowering innovation intermediaries, and creating platforms for stakeholder
interaction. Furthermore, expanding specialized training, facilitating access to
financial resources, and fostering international collaboration networks can help
pave the way for sustainable development in the automotive sector. This article
offers a conceptual framework that can inform national strategies in industrial
innovation and serve as a valuable resource for high-level decision-making in
policy and planning.
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