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emerged: the on-demand economy (the need to receive services here and now),
24/7 interactivity (the absence of time constraints for solving problems, which
stimulates the introduction of intelligent Al assistants), and radical transparency
(the desire to see in real time the movement of your order, supply chains, and
the real ecological footprint of the product).

Thus, global digitalization has reformatted classic marketing strategies,
shifting the focus from the material characteristics of the product to the
architecture of the consumer experience and impression management. Economic
value today is measured by emotional resonance, the degree of personalization,
and the technological seamlessness of the customer journey. The winners in the
digital race are those companies that perceive digitalization not simply as a set
of tools for automating internal processes, but as a philosophy of creating a
human-centric ecosystem space, where every click brings the user a sense of
comfort, uniqueness, and security.
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Under the conditions of martial law and post-war reconstruction, Ukraine's
railway transport has emerged as a critical factor in national security. Despite
continuous infrastructure destruction, the sector requires systemic
modernization to integrate into the European Trans-European Transport
Network (TEN-T). The relevance of this study lies in the transition from a
resource-intensive operational model to an "intellectual business" paradigm
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based on high-tech IT solutions, which is capable of ensuring the
competitiveness of the railway system amidst the digitalization of global supply
chains.

The issues surrounding the innovative development of railway transport are
thoroughly examined in the scholarly works of researchers from the Department
of Economics, Management and Business Administration at UkrSURT.
Specifically, V.L. Dykan and H.V. Obruch [1, 2] substantiate the necessity of
investment and balanced development within a digitalized economy. Issues
regarding the strategic management of logistical systems and enhancing transport
efficiency are addressed in the works of 1.V. Tokmakova, who focuses on the
methodology of managing innovative processes in rail transport [7], and M.V.
Korin, whose research centers on improving the organizational and economic
mechanisms of logistics management and adaptation to European requirements.
The development of startup ecosystems and digital transformation have also been
reflected in the studies of I.L. Nazarenko [4, 5, 6].

The purpose of this publication is to provide a theoretical substantiation of
the intellectual business paradigm in railway transportation and to define
strategic directions for implementing innovative IT solutions, engineering, and
consulting to enhance logistics efficiency, energy conservation, and operational
safety in Ukraine.

In our view, intellectual business in railway transportation is defined as a
type of intellectually-oriented activity aimed at creating advanced technologies
and innovative products (IT solutions, consulting, engineering) that ensure the
optimization of logistical processes, increase energy efficiency, and enhance the
operational safety of the railway sector.

This approach entails three strategic development vectors.

1. Big Data and Predictive Analytics: From Reactive to Proactive
Management. The primary task of this vector is to shift from the obsolete model
of schedule-based maintenance to a Condition-Based Maintenance (CBM)
strategy. The implementation of machine learning algorithms and neural
networks enables the deep analysis of large datasets (Big Data) generated by
locomotive on-board systems and infrastructure sensors. This ensures precise
real-time forecasting of freight flows and the dynamic optimization of logistical
routes, which, according to expert estimates, minimizes rolling stock downtime
by 30—40%. Intellectualization involves creating management decision-support
systems that automatically process track parameters and component conditions,
converting them into operational recommendations for dispatchers, thereby
fundamentally increasing wagon turnover.

2. 10T, the "Smart Wagon" Concept, and Cybersecurity Architecture. The
deployment of Internet of Things (IoT) technologies via the Smart Wagon
concept transforms a standard unit of rolling stock into an active node within an
information network. The integration of GPS trackers, weigh-in-motion
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systems, and temperature sensors allows for 24/7 monitoring of cargo integrity.
However, as appropriately highlighted in the research of 1.V. Tokmakova and
other scholars [7], technical intellectualization constitutes only one facet of the
process—it must be accompanied by a radical adaptation of the organizational
and economic mechanisms of sector management. Furthermore, scaling the
sensor network requires the creation of highly reliable data transmission
infrastructures resilient to contemporary cyber threats [5]. This necessitates the
development of secure cloud protocols that preclude external digital interference
in traffic management, particularly amidst wartime challenges where data
security becomes synonymous with the physical safety of transportation.

3. Energy Efficiency and Cross-Platform Interoperability: An Engineering
Breakthrough. The third vector focuses on overcoming the technological gap
between railway networks with track gauges of 1520 mm and 1435 mm. To
ensure seamless logistics, it is necessary to construct high-tech intermodal
terminals and implement automated transshipment systems that minimize
border dwell times. The scientific framework of UkrSURT currently serves as a
powerful integrator for startup projects developing "Digital Twins" for major
sorting stations. Such virtualization allows for the simulation of logistical
scenarios, load testing, and the optimization of traction energy consumption
without risk to the actual production process. Mathematical modeling of energy
consumption enables a 10—15% reduction in traction costs, which, given rising
energy prices, becomes a critical factor in the economic viability of railway
enterprises. Consequently, intellectual business serves as a driver for the
transition toward a "green" railway [8], where every kilowatt of energy is
utilized with maximum efficiency.

The implementation of the intellectual business model is a prerequisite for
transforming Ukrzaliznytsia into a technological leader within the European
transport space. By integrating fundamental economic approaches with
innovative startup technologies, the sector will be able to ensure resilience
during post-war recovery.
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The functioning of railway transport as a critical element of the national and
global transport system is characterized by a high level of technological
complexity, a multi-level organizational structure and significant dependence on
the coordination of human, technical and digital components. In such
conditions, ensuring the safety of the transportation process cannot be
considered exclusively through the prism of the technical reliability of the
infrastructure or formalized risk management procedures, since the key
determinant of the system's stability is the safety culture as an integrated set of
values, norms of behavior and management practices that determine the priority
of safety at all levels of the organization.

In general, safety culture is considered as a set of organizational values,
behavioral norms, management approaches and institutional mechanisms that
determine the level of priority of safety in the processes of functioning and
development of socio-economic systems. This category reflects the degree of
integration of safety principles into the management decision-making system,
the level of awareness of potential risks by personnel and the ability of the
organization to provide a preventive response to internal and external threats. It
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