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The article explores the directions of development of digital technologies of the transport
market using artificial intelligence in the context of the emergence of a digital economy.
It is substantiated that the integration of intelligent transport systems, digital platforms,
big data and the Internet of Things forms a transition from static transport management
to dynamic, data-driven models that increase the efficiency of the organization of transport
processes, the transparency of logistics and the quality of management decisions. The
key effects of the use of Al in transport are identified, in particular, demand forecasting,
optimization of routes and resources, increasing safety and supporting sustainable
development by reducing congestion and unproductive costs. Special attention is paid to
the problems and limitations of the implementation of intelligent solutions, including
insufficient development of digital infrastructure, data fragmentation, high investment
costs, regulatory uncertainty and cybersecurity risks. It is concluded that the further
development of the digital transport market requires a comprehensive approach to the
formation of integrated digital ecosystems, improving the regulatory environment and
developing human resources, which creates the prerequisites for increasing the
competitiveness of the transport industry. The effectiveness of the digital transformation
of transport largely depends on the coordinated implementation of interconnected
technologies and the formation of a single information space for transport market
participants. The model can be used as an analytical basis for systematizing the directions
of digital development and substantiating management decisions regarding the
implementation of intelligent technologies in the transport industry.
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Problem statement

The digital transformation of the transport market
requires the implementation of artificial intelligence
and modern digital technologies to enhance the
efficiency, safety, and transparency of transportation.
At the same time, their practical application is
constrained by insufficient development of digital
infrastructure, high costs, regulatory uncertainty, and
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cybersecurity risks, which necessitates identifying
priority directions and conditions for the effective
implementation of Al in the transport sector.
Analysis of recent research and publications
Contemporary studies emphasize that the
digitalization of the transport market is an irreversible
trend, with key development directions including ITS,
digital platforms, Big Data, IoT, and mobility service
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models. Researchers highlight that artificial intelligence
enhances these processes through forecasting, route
optimization, improved safety, and support for
sustainable development; however, implementation is
hindered by infrastructural, financial, regulatory, and
cybersecurity barriers. Therefore, both domestic and
foreign scientific works were analyzed, in particular
those by O. V. Zaleskyi [13], S. S. Tsyhankov [11,12],
O. V. Tarasenko [5], V. O. Zadoja [1,2],
O. M. Lozhachevska [6], 1. B. Turkin [7],
S. 1. Hrytsenko [8], A. Yu. Kovalov [10], and
N. V. Suduk [9].

Purpose and objectives of the article

The purpose of the article is to determine the
main directions of development of digital technologies
in the transport market using artificial intelligence
and to assess their impact on the efficiency and safety
of transportation.

Main material of the study

In the modern conditions of the digital
transformation of the economy, enterprises are forced
to constantly adapt to new approaches and management
technologies.

The active implementation of digital solutions
significantly changes traditional models of
organization, particularly in the transport sector, which
is characterized by high dynamism, complexity of
logistics processes, and integration with global markets.
Innovative management models formed under
digitalization are based on the use of such modern
technologies as artificial intelligence, Big Data, the
Internet of Things (IoT), blockchain, cloud computing,
and mobile applications [13].

The application of these technologies is aimed at
increasing the efficiency, flexibility, and adaptability of
enterprises, as well as improving existing and forming
new business processes in conditions of rapid
environmental changes. Digital management provides
orepaTUBHUI access to relevant information, improves
internal and external communication, facilitates
automation of routine operations, and increases the
transparency of management processes. As a result, this
allows transport enterprises to make managerial decisions
more quickly, reduce costs, improve service quality, and
effectively respond to market challenges [10].

The transport market is a complex socio-
economic system that ensures the mobility of freight
and passenger flows and creates the preconditions for
the sustainable development of national and global
economies. Within the framework of the digital
economy formation, there is a significant
transformation of its functioning mechanisms due to
the implementation of digital platforms, automated
management systems, and intelligent analytical tools.

These changes contribute to improving the efficiency
of transport processes and the quality of managerial
decisions [3].

It should be emphasized that the formation of
the digital economy is based on the development of
an information environment characterized by
timeliness, reliability, and accessibility of data. Under
digitalization, communication and transactional
processes move into the online space, ensuring
continuous interaction between market participants
and consumers. The central element of this model is
the customer, whose needs, expectations, and digital
behavior shape demand and determine the directions
of business process transformation. At the same time,
the mechanisms of influence on consumers are
changing: the choice of goods and services is
increasingly based on digital information channels,
online reputation, recommendation services, and
internet advertising. Accordingly, the role of direct
“seller—customer” contact decreases, while the
importance of digital platforms and analytical tools
increases, enabling the identification of consumer
preferences and improving the validity of managerial
decisions [1].

Under these conditions, the digitalization of the
transport market involves the comprehensive
integration of information and communication
technologies at all stages of transport activity — from
strategic planning and organization of transportation
to operational control and analysis of system
performance. The active use of digital technologies
creates opportunities for innovative development of
the sector, contributes to improving transportation
safety, resource efficiency, and environmental
sustainability of transport infrastructure. In modern
conditions, the transport market is increasingly forming
as a dynamic intelligent ecosystem, the development
of which is driven by the implementation of ToT,
artificial intelligence, and platform solutions. This
ensures efficient processing of large volumes of data,
increases the effectiveness of transportation, enhances
transparency of logistics processes, automates
operations, and contributes to the creation of
personalized transport services.

The transformation of the transport market under
digitalization leads to the gradual replacement of
traditional transportation models with digital platforms
that provide real-time management of logistics
processes, route optimization, reduction of operational
risks, and enhanced control over the movement of
goods and passengers based on data, automated
systems, and artificial intelligence algorithms [6]. Thus,
digital transformation changes not only the nature of
the transport market but also approaches to its
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functioning and management, making digital
technologies a key factor in improving the efficiency
of transport systems.

A key role in improving the efficiency of
transport systems is played by intelligent transport
systems (ITS), which are based on sensor technologies,
video surveillance, and data analytics. The use of such
systems ensures optimization of traffic flows, reduction
of congestion, and increased capacity of transport
infrastructure through adaptive real-time traffic
management [2]. In addition, I'TS create conditions
for prioritizing public transport and emergency services,
thereby increasing the overall efficiency of urban
transport systems. Another important tool of transport
digitalization is the use of Big Data and predictive
analytics: the analysis of large volumes of information
on traffic flows, weather conditions, seasonal demand
fluctuations, and user behavior allows forecasting
demand for transport services and adjusting
transportation volumes according to real conditions,
while predictive maintenance approaches enable early
detection of potential failures, minimizing downtime
and repair costs.

At the same time, the Internet of Things (IoT)
and telematics systems provide continuous
communication between elements of the transport
network — vehicles, infrastructure facilities, and logistics

centers. This enables continuous monitoring of
transportation parameters, including cargo location,
transportation conditions, and resource consumption
levels. The use of telematics contributes to route
optimization, improved driving discipline, and reduced
fuel consumption, which has positive economic and
environmental effects.

Further development of digital technologies in
the transport sector is associated with the spread of
digital platforms and the concept of Mobility as a
Service (MaaS), which integrate different modes of
transport into a single information environment. Such
solutions enable the creation of multimodal routes,
simplify access to transport services, and improve user
convenience, contributing to increased demand and
more efficient use of transport infrastructure. Along
with this, a separate direction of transport digitalization
is the development of autonomous vehicles and
unmanned aerial systems, which are gradually changing
approaches to transportation and logistics organization.
The use of autonomous solutions allows increasing
the intensity of vehicle utilization, reducing dependence
on the human factor, and optimizing delivery processes,
particularly at the “last mile” stage [7].

To summarize the main directions of transport
digitalization, it is advisable to systematize their
technological basis and expected effects (Table).

Table

Identification of key digital technologies and the effects of their use

Development direction Technological basis

Economic and social

Functional effect
outcome

Intelligent Transport

Systems (ITS) Sensors, Big Data, Al

Real-time traffic
management

Reduction of congestion,
increased capacity

Cloud technologies,
optimization algorithms

Digital transport
platforms

Coordination of carriers
and customers

Reduction of transaction
costs, market transparency

Sensors, GPS, online

loT and telematics monitoring

Monitoring of vehicle and
cargo conditions

Minimization of downtime,
cost reduction

Predictive analytics Machine learning

Demand and technical
condition forecasting

Resource optimization,
reduction of accidents

Autonomous transport Al, computer vision

Automation of
transportation

Increased safety, reduced
human factor

Source: developed by the author
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The proposed model of the effects of digitalization

digitalization through the integration of key digital

technologies, which collectively form the results of
of the transport market (Fig.) reflects the impact of digital transformation, and their interaction ensures a

positive impact on the transport market.
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Fig. Model of the Effect of Digitalization of the Transport Market

Source: developed by the author

The effects reflected in the proposed model of
transport market digitalization have a comprehensive
impact on the functioning of the transport system, its
performance, and competitiveness.

Safety is one of the key outcomes of
implementing digital technologies and artificial
intelligence in the transport sector. The use of
intelligent transport systems, video analytics, sensor
networks, and machine learning algorithms enables
continuous monitoring of traffic flows, identification
of potentially dangerous situations, and forecasting of
risks before they occur. This contributes to reducing
road accidents, increasing the reliability of
transportation, and enhancing the protection of
passengers and cargo. Automation of traffic
management processes and the reduction of the human
factor significantly improve the stability of transport
system operations. At the same time, an important
aspect is ensuring cybersecurity, as the integration of
digital platforms, telematics systems, and IoT solutions
increases the risks of cyberattacks and unauthorized
access to data. Therefore, the implementation of
modern information security tools, cybersecurity
systems, and access management is a necessary
condition for the safe functioning of a digitalized
transport infrastructure.

Optimization of transport and logistics processes
is achieved through the use of big data, analytical
platforms, and the Internet of Things, which ensure
real-time data collection and processing. This enables
efficient route planning, avoidance of infrastructure
overload, reduction of delivery time, and mitigation
of congestion. Optimization also includes traffic flow
management, synchronization of different modes of
transport, and more rational allocation of resources,
which increases the overall productivity of the transport
system.

Economic efficiency is reflected in reduced costs
for operating vehicles, maintaining infrastructure, and
organizing transportation processes. Through
automation, the implementation of digital platforms,
and analytical tools, enterprises can minimize
unproductive costs, reduce downtime, and improve
resource utilization efficiency. In addition, digitalization
enhances market transparency, reduces transaction
costs, and improves interaction among participants in
the transport process. As a result, this ensures increased
competitiveness of transport enterprises and their
investment attractiveness [3].

Sustainable development is an important
consequence of the implementation of digital
technologies in the transport sector. Route optimization
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and congestion reduction contribute to lowering
emissions and improving energy efficiency of
transportation. The use of intelligent management
systems allows for more rational resource use, reduces
environmental impact, and supports environmentally
oriented solutions. Furthermore, digitalization creates
conditions for the development of new mobility models,
including shared mobility services and the Mobility
as a Service (MaaS) concept, contributing to a more
balanced and sustainable transport system.

In summary, digital technologies and artificial
intelligence significantly transform traditional models
of transport system operation, enabling the transition
from static management to dynamic, data-driven
approaches. This creates the foundation for improving
efficiency, safety, and sustainability of the transport
market.

Further digitalization of the transport market is
developing towards the intellectualization of
management, automation of processes, and the
formation of integrated digital ecosystems. A key driver
of these changes is the implementation of artificial
intelligence, which enables the transition from
traditional management models to dynamic, adaptive,
and data-driven solutions. In this context, intelligent
transport systems combine sensor networks, data
collection and analysis systems, and Al algorithms to
improve traffic management efficiency, while digital
platforms integrate participants in logistics processes
into a unified information environment. Platform-
based solutions optimize interaction between carriers,
customers, and service users, increase operational
transparency, and reduce transaction costs, while real-
time logistics management promotes more efficient
use of transport resources and improves service quality.
A distinctive feature of the current stage is the focus
on processing large volumes of data from infrastructure,
vehicles, and user devices, which enhances the
complexity of transport network management and helps
reduce the environmental impact of transport [11].

Artificial intelligence also serves as a key tool
for optimizing transport processes, as it enables the
analysis of complex multi-factor systems and decision-
making based on predictive models. Machine learning
algorithms are used to optimize routes, reduce travel
time, and improve infrastructure utilization efficiency,
taking into account changes in demand and external
conditions. An important direction is improving safety:
intelligent algorithms allow for the detection of
potentially dangerous situations, forecasting accident
risks, and ensuring timely responses, thereby reducing
the number of road accidents and increasing network
reliability [8]. The use of Al is also significant from
the perspective of sustainable development: traffic

optimization, congestion reduction, and rational route
planning help reduce emissions and improve energy
efficiency of transportation, while the integration of
environmental indicators into decision-making
processes meets modern requirements for transport
sector development. In summary, the combination of
intelligent transport systems, digital platforms, and Al
algorithms for optimization, safety enhancement, and
sustainability forms the basis for increasing the
competitiveness of the transport market and its adaptation
to the challenges of the digital economy [12].

At the same time, the active implementation of
artificial intelligence and digital technologies in the
transport sector is accompanied by a set of challenges
and limitations that require separate analysis from
the perspectives of economic feasibility, legal regulation,
and human resource support. One of the key barriers
is the insufficient level of digital and ICT infrastructure
required for the full functioning of intelligent transport
systems, as well as the fragmentation of information
solutions and the lack of unified data exchange
standards [4]. Additionally, high investment costs for
infrastructure modernization, equipment procurement,
software development, and cybersecurity remain a
restraining factor, especially for small and medium-
sized enterprises, raising issues of return on investment
in digital projects [8]. Important limitations also include
regulatory and ethical aspects of Al application
(regulation of autonomous transport, personal data
processing, liability for algorithmic decisions), as well
as cybersecurity concerns, since increasing digitalization
raises the vulnerability of transport infrastructure to
cyberattacks and unauthorized data access [9]. A
significant factor is also the shortage of qualified
specialists and insufficient digital competencies of
personnel, which may reduce the effectiveness of
integrating intelligent solutions into practical
operations.

Despite these barriers, the prospects for the
development of the digital transport market are
associated with the formation of integrated digital
ecosystems that combine intelligent transport systems,
digital platforms, and IoT technologies. Such
integration ensures real-time traffic management,
increases transparency of transportation, and creates
conditions for real-time logistics, while also
strengthening the environmental component through
improved energy efficiency and reduced negative
environmental impact.

Thus, digital technologies and artificial
intelligence significantly transform traditional models
of transport system functioning and ensure the
transition to dynamic, data-driven management,
creating the prerequisites for improving efficiency,
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safety, and sustainable development of the transport
market.

Conclusions

As a result of the study, the main directions of
development of digital technologies in the transport
market using artificial intelligence were analyzed. It
was established that the digital transformation of the
transport sector is one of the key factors in improving
the efficiency of transport systems in the context of
the digital economy. The integration of information
and communication technologies, big data, the Internet
of Things, and artificial intelligence algorithms
contributes to the optimization of transport flows,
improvement of transportation safety, and
enhancement of logistics management processes.

The study determined that the use of intelligent
transport systems, digital platforms, and Al-based
analytical tools enables more efficient management
of transport infrastructure, reduces transportation costs,
and improves the quality of transport services. At the
same time, it was found that the implementation of
such technologies is accompanied by several problems
and limitations, including insufficient digital
infrastructure development, significant financial costs,
regulatory barriers, as well as cybersecurity risks and
a shortage of highly qualified specialists.

The practical significance of the obtained results
lies in the possibility of using the proposed approaches
to transport market digitalization to improve the
efficiency of transport system management, optimize
logistics processes, and develop intelligent transport
services. The proposed directions for the development
of digital technologies can be used by transport
enterprises, public authorities, and other stakeholders
in the transport sector when developing strategies for
transport digital transformation.

The scientific significance of the study lies in
the systematization of theoretical approaches to the
development of digital technologies in the transport
market and the identification of key directions for the
use of artificial intelligence in the transport sector.
The obtained results expand the scientific understanding
of transport digitalization processes and can serve as a
basis for further research in the field of intelligent
transport systems.

Prospects for further research are related to a
more detailed study of the economic efficiency of
implementing artificial intelligence technologies in
the transport sector, analysis of the impact of digital
platforms on the development of the transport market,
as well as the exploration of possibilities for integrating
intelligent transport systems with the concepts of “smart
city” and sustainable transport infrastructure
development.
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HATIPAMU PO3BUTKY IIM®POBUX TEXHOJIOTTH
TPAHCIIOPTHOI'O PUHKY 3 BUKOPHUCTAHHAM
HITYYHOTO IHTEJEKTY

Iuzankoe C. C.

Y cmammi docaidnceno nanpsamiu pozeumiy yugposux
MexHOoA02Il MPAHCNOPMHO20 DUHKY 3 BUKOPUCMAHHAM UWIMYHYHO-
20 iHmeneKkmy 6 ymMo8ax CMAHOGACHHS UUPPOBOI eKOHOMIKU.
O6rpynmoearo, wo inmeepayis iHMeAeKMYarbHUX Mpancnopm-
HUX cucmem, Yugposux naameopm, 6eAuKux OAHUX ma iHmepHe-
my peuetl ghopmye nepexio 6i0 cmamuuHoe0 YNpaeaiHHs nepege-
3eHHAMU 00 OUHAMIYHUX, OAHUX-OPIEHMOBAHUX Modenell, uo
nioeuuyroms epeKmuericmo Opeanizayii MpaHcnopmHUX npoyecie,
npo3opicms Aoeicmuku ma AKiCmMmb YnpaeaincbKux piuieHs. Buz-
HaueHo Kao4o8i egpekmu 3acmocysanns Il 'y mpancnopmi, 30k-
pema NnpocHO3Y8AHHA NONUMY, ONMUMI3AUI0 Mapupymie i pe-
cypcie, nideuwjenns Oe3neku ma NIOMPUMKY CMAA020 DPO3GUMKY
uepe3 3mMeHuleHHs 3amopié | Henpodykmuenux eumpam. Okpemy
yeaey npudineHo npooaemam i 00OMeNCeHHAM YAPOBAONCEHHs iHme-
NeKMYyanbHux piulens, ceped aKux Hedocmamuiii po3eumox yu@po-
60i IH(hpacmpykmypu, hpaemeHmosanicmos OGHUX, BUCOKI [HEeC-
Muyiini eumpamu, HOPMAMUGHO-NPABOBA HEBU3IHAYEHICMb | pu-
3uKu Kibepbesnexu. 3poOieHo BUCHOBOK, W0 NOOAAbUUL PO36U-
MoK Yugposoeo MpaHcnOPmMHO20 PUHKY NOMPeOYE KOMNAEKCHO-
20 nioxody 00 PopmyeanHs iHMe2POBAHUX UUPPOBUX eKOCUCMEM,
VOOCKOHANCHHSI Pe2yAsimOPHO20 cepedosulya ma po3eumKy Kao-
DOB0CO NOMEHUIANy, Wo CMEOPIOE nepedymosu 05 NiOBUUEHHS
KOHKYPEHMOCHPOMOJICHOCMI mpancnopmuoi eanysi. Pe3ysoma-
mueHricmo yugposoi mpauncgopmauii mpancnopmy 3HAUHON MIpoHO
3anexcums 8i0 y320004ceH020 6NPOBAVICEHHS B3AEMONOB A3AHUX
MexHoA02Ill ma QopMy8aHHs €0UH020 IHPOPMAUIlIHO20 NPOCMO-
Py 045 yuacHukie mpancnopmuoeo punky. Modeav modxce oymu
BUKOPUCMAHA K AHAAIMUYHA OCHO8A OAS CUCMeMamu3auyii
Hanpamie yu@poeoeo po3eumky ma o0IPYHMYBAHHSA YHPABGAIHCH-
KUX piuleHb w000 8npoeaodiceHts IHMeaeKmyanibHux mexHoaoeil
y MpaHcnopmuii eanysi.
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TPAHCIIOPTHUI PUHOK, IUTYYHMI iHTEJNEKT; iHTeJeKTyalbHi
TPaHCHOPTHI CUCTEMM, BEJMKi AaHi , Hu@poBi miathopmu,
Mobility as a Service, kibepOe3neka.
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The article explores the directions of development of digital
technologies of the transport market using artificial intelligence in
the context of the emergence of a digital economy. It is substantiated
that the integration of intelligent transport systems, digital platforms,
big data and the Internet of Things forms a transition from static
transport management to dynamic, data-driven models that increase
the efficiency of the organization of transport processes, the
transparency of logistics and the quality of management decisions.
The key effects of the use of Al in transport are identified, in
particular, demand forecasting, optimization of routes and resources,
increasing safety and supporting sustainable development by reducing
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congestion and unproductive costs. Special attention is paid to the
problems and limitations of the implementation of intelligent
solutions, including insufficient development of digital infrastructure,
data fragmentation, high investment costs, regulatory uncertainty
and cybersecurity risks. It is concluded that the further development
of the digital transport market requires a comprehensive approach
to the formation of integrated digital ecosystems, improving the
regulatory environment and developing human resources, which
creates the prerequisites for increasing the competitiveness of the
transport industry. The effectiveness of the digital transformation
of transport largely depends on the coordinated implementation of
interconnected technologies and the formation of a single
information space for transport market participants. The model
can be used as an analytical basis for systematizing the directions
of digital development and substantiating management decisions
regarding the implementation of intelligent technologies in the
transport industry.

Keywords: digitalization of transport, transport market,
artificial intelligence; intelligent transport systems, big data, digital
platforms, Mobility as a Service, cybersecurity.
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