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ABSTRACT

This research aims to provide an indigenous model to assess the maturity of the rail
transportation industry based on the fourth generation of the industry. Given the rapid evolution
of digital technologies and their key role in improving efficiency, safety, and sustainability of
rail systems, designing a coherent framework to measure the progress of this industry on the
path of digital transformation appears essential. In this regard, using thematic analysis and
in-depth interviews with 15 experts in the rail industry and Industry 4.0 technologies,
the dimensions and indicators of maturity in this industry were identified and explained. These
experts were selected from among senior managers of railway companies, information
technology specialists, university faculty members, and industrial consultants with a minimum
of 15 years of experience in related fields. The thematic analysis of the interviews through a
six-stage process led to the extraction of 138 initial codes, 31 organizing themes (indicators),
and 6 global themes (dimensions). The identified dimensions are: Advanced Industry 4.0
technologies in rail transport, Cybersecurity and digital risk management, Sustainability and
environmental compatibility, Indigenous infrastructure and technical readiness, Knowledge
management and human capital development, and Digital economy and innovative business
models. This model can serve as a comprehensive framework for assessing the current situation,
identifying gaps, and strategic planning for the development of the rail transport industry in the
digital age.
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