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Abstract

In the context of the digital transformation of the global economy, the development of the transport industry is acquiring a new vector, characterized
by the active introduction of digital technologies. The digital economy affects all aspects of the transport system, from improving the efficiency of
logistics processes to ensuring the safety and sustainability of transport routes. The introduction of technologies such as the Internet of Things (loT),
blockchain, big data and artificial intelligence allows us to automate many processes, minimize risks and increase the transparency of supply chains.
These innovations help to speed up the transfer of information, improve monitoring and forecasting, which is important for timely and high-quality
customer service.

The digitalization of the transport industry also stimulates its adaptation to changing market needs and increases the competitiveness of
companies. For example, the use of data analysis and forecasting systems allows for better management of transport flows, optimize routes and reduce
operating costs. Blockchain technologies increase security and trust in information, eliminating the possibility of counterfeiting and fraud, which is
especially important in the context of globalization and increasing cross-border transportation. Digital technologies also ensure increased environmental
friendliness of transport processes, helping to reduce emissions and switch to alternative energy sources.

Thus, the digital economy is becoming a key driver of innovation in the transport industry, transforming working methods and opening up new
prospects for its sustainable and efficient development.
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cybersecurity, route optimization.

BNUAHUE LMOPOBOW 3KOHOMWUKU HA PA3SBUTUE TPAHCNOPTHOW OTPACIU
Hwn 0nnuHb, 1. B. MpuHueBnY

Pechepar

B ycnosusx umdpoBoit TpaHchopMaLv MYPOBON SKOHOMUKW PasBUTIE TPAHCMOPTHOM OTpacny nNprobpeTaeT HOBLIN BEKTOP, XapaKTepuayoLwuics
aKTVBHBIM BHELIPEHWEM LiudpoBbIX TeXHOMOrviA. LindpoBas skoHOMMKa BIINSIET Ha BCE acneKTbl TPAHCTOPTHOM CUCTEMBI, OT MOBBILLEHNS 3(EKTBHOCTM
NOrMCTMYECKUX MpoLieccoB [0 obecneyeHns 6e30nacHOCTM W YCTOMYMBOCTM TPAHCTIOPTHBIX MapLUpyToB. BHeapeHue Takix TeXHOMOrui, Kak MHTEpHeT
Belledt (loT), 6rokyeitH, GonbluMe AaHHbIE W UCKYCCTBEHHBIA WHTENMEKT, NO3BONSET aBTOMaTU3NpOBaTb MHOMME MPOLIECCHI, MUHMMM3NPOBATL PUCKA
MOBbICUTb MPO3PAYHOCTb LIENOYeK MOCTABOK. JTM MHHOBALMW CrIOCODCTBYIOT YCKOPEHWIO nepedayqs MHAOpMaLmKM, YNyYLeHW0 MOHUTOPUHTA W
MPOTHO31POBAHNS, YTO BaXHO A5 CBOEBPEMEHHOTO M KAYECTBEHHOO 0BCNY)XMNBAHNS KIMEHTOB.

LinchpoBn3aLss  TpaHCMOPTHO OTPachM Takke CTUMYNMPYET ee adanTauuio K W3MeHstowMMcs noTpebHOCTAM pblHka M MOBbILAET
KOHKYPEHTOCMOCOOHOCTb  KOMMaHWA. Hanpumep, MCMOMb30BaHWE CUCTEM aHanu3a [aiHbIX W MPOrHO3WpOBaHMS MO3BOMSET Iyulle YnpaBnsaTb
TPaHCMOPTHBIMM MOTOKaMK, OMTUMM3WPOBATb MapLUPYTbl M CHU3UTL SKCTINyaTaUMOHHbIE 3aTpaThbl. Brok4eiH-TeXHONOrmM MoBbILAKT 6€30MacHoOCTb W
[oBepue K MHAopMaLK, 1CKIioyas BO3MOXHOCTb MOAAENOK M MOLUEHHNYECTBA, YTO OCOBEHHO aKTyamnbHO B YCTOBMSX mobanuaauun 1 yBenu4eHns
TPaHCIPaHNYHbIX NMepPeBo3oK. Takke LypoBble TeXHOMOrM 06ecreumBaloT MOBbILEHWE KONOMMYHOCTM TPaHCMOPTHbIX MPOLIECCOB, CMOCOBCTBYS
CHUXEHWIO BbIDPOCOB 1 MEPEXOfY Ha anbTepHATUBHBIE UCTOYHVKIA 3HEPTUM.

Takum obpasom, LudpoBast SKOHOMMKA CTAaHOBUTCS KIIOYEBbIM ApaiBEpPOM WHHOBALMIA B TPAHCTIOPTHOM OTPacu, TpaHC(OPMMPYS MeToab! paboThl 1
OTKPbIBas HOBbIE NEPCMEKTMBLI ANS €€ YCTONYMBOTO W 3MEKTUBHOTO pasBuUTUS.

KntoueBble cnoBa: UudpoBas 3KOHOMWKA, TPaHCMOPTHAs OTpacnb, JIOTUCTUKA, aBTOMaTU3aLus, Gonblume AaHHble, WHTEPHET BeLyel,
MHTENnNeKTyanbHble TPAaHCNOPTHbIE CUCTEMbI, uncbposu3aums, KVI6ep6630ﬂaCHOCTb, ONTUMMK3aLmMA MapLUpyTOB.

Introduction

The digital economy is fundamentally changing not only the usual ar-
eas of interaction, but also fundamental approaches to the management
and development of industries. The transport industry, which plays an
important role in the global economy, does not remain aloof from these
processes. The introduction of digital technologies into the transport sys-
tem allows not only to increase the efficiency of transportation, but also to
improve their environmental sustainability, safety and speed. In the con-
text of growing global trade flows and requirements for sustainable devel-
opment, the need for digitalization is becoming an integral part of the
strategy of successful transport companies and states.

The impact of the digital economy on the transport industry is mani-
fested through such processes as automation of cargo management,
integration of intelligent transport systems, application of loT technologies
and use of big data to optimize routes and monitor transport. This allows

to significantly increase transparency and control over all stages of logis-
tics chains, as well as minimize the influence of the human factor.

However, digitalization also brings with it a number of challenges,
such as cyber threats, the need to modernize existing infrastructure and
train personnel in new competencies. Research into these aspects will
provide a deeper understanding of how the digital economy influences
the development of the transport industry and how it can be adapted to
new realities.

The term "digital economy" entered scientific circulation relatively re-
cently, in 1995. It was first actively used by the American economist
N. Negroponte, who emphasized the importance of moving the economy
to a new level through the use of information and communication tech-
nologies [1]. The modern understanding of the term "digitalization" in-
cludes a wide range of meanings, but its essential component is not al-
ways fully understood. Digitalization is not just the introduction of the
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latest technologies to increase competitiveness in the market, but a much
deeper process that requires changing the basic approaches to solving
socio-economic problems.

Today, there are many areas of development of the digital economy,
and their goal is the integration of IT technologies into economic process-
es. The key factor in digitalization is consumer orientation, market seg-
mentation and improving the quality of services. Significant changes in
the market can be achieved through information, which is becoming the
main resource, as well as the Internet, which provides unlimited opportu-
nities for the development of economic ties, increased competition and
support for small and medium businesses. Some researchers believe that
the digital economy is an economy expressed in numbers [2]. We believe
that this approach reflects the requirements of the modern era, when
prompt access to data and its analysis become the basis for making eco-
nomic decisions. Thanks to digital technologies, this work is done quickly
and conveniently. Moreover, our daily life today is closely connected to
the Internet: we often use mobile devices not for calls, but for working
with websites and applications.

The Internet is becoming an integral part of people's lives, an in-
creasing number of citizens use online platforms to solve their problems,
since it is convenient and often economically beneficial. However, the
pace of digitalization in various industries is uneven. For example, in such
areas as mechanical engineering or agriculture, digital transformation is
much slower than in trade. This is due to the specifics of the functioning
of these industries, their scale, the complexity of introducing new technol-
ogies, as well as the need for large financial investments and the return
on investment in the development of IT solutions.

The transport industry plays an important role in the structure of the
economy, being a key element of the national economy. Digitalization of
the transport sector is closely linked to the development of the digital
economy at the state level [3]. One of the most obvious examples of the
introduction of digital technologies in the transport sector is the integration
of data between suppliers and users of transport services. This is ex-
pressed in the widespread use of electronic tickets and certificates, which
are becoming a familiar part of life.

The process of digitalization in transport should include the interac-
tion of all stakeholders: science, education, business and government
agencies. Only in the case of close cooperation between these partici-
pants can an effective and modern platform for digital management in the
transport industry be created [4]. The scientific community is already
developing successful strategies and mechanisms for the introduction of
digital technologies in this area. Educational institutions should train high-
ly qualified specialists capable of working in a digital economy. The busi-
ness environment plays a key role in the prompt identification of problems
and obstacles arising on the path of digitalization, which allows them to
be solved in a timely manner and risks to be minimized.

The digital economy is actively influencing many industries, and the
transport industry is no exception. Digitalization provides new opportuni-
ties to optimize processes, increase efficiency, and reduce costs. This
article examines the main aspects of the influence of the digital economy
on the development of the transport industry, as well as the challenges
and prospects it faces in the context of global changes [5].

The digital economy includes the use of information and communica-
tion technologies (ICT) to improve economic processes. In the transport
industry, it helps automate and simplify many aspects, from route plan-
ning to monitoring cargo transportation [6]. The use of Big Data, the In-
ternet of Things (loT), and artificial intelligence (Al) is fundamentally
changing the way transport systems operate.

Automation and optimization of logistics

One of the key benefits of the digital economy for the transport indus-
try is the automation of processes. Modern control systems allow real-
time tracking of the location of vehicles, their load, technical condition,
and environmental conditions. This allows for better route planning, re-
duced downtime, and optimization of supply chains. For example, the use
of cloud platforms allows companies to manage warehouse stocks and
logistics operations more flexibly and efficiently.

Big Data and Analytics

The use of big data in the transport industry significantly improves
decision-making processes. Transport companies can collect and ana-
lyze huge amounts of data on driver behavior, road conditions, weather
conditions, and route congestion. This data is used to forecast demand,
identify bottlenecks in the transport system, and improve road safety.

The Impact of Digitalization on the Efficiency of Transport Sys-
tems. Reducing Costs and Improving Profitability

Automation of processes and the use of digital technologies allow
companies to reduce operating costs. For example, fleet management
systems help optimize the use of vehicles, reduce fuel consumption, and
minimize equipment wear [7]. Thanks to digital platforms, it is possible to
significantly reduce the cost of paper documentation and reduce the
number of human errors.

Increasing the speed of delivery and improving the quality of
services

Digital technologies improve customer interaction processes and pro-
vide transparency in logistics operations. Customers can track the location
of their goods in real time, which increases the level of trust and satisfaction.
Fast order processing and accurate delivery time forecasts are possible
thanks to digital tools, which leads to improved service quality.

Challenges of digitalization in the transport industry. Integration
of systems

One of the key challenges of digitalization in the transport industry is
the integration of various management systems. Companies often use
different platforms to manage logistics, fleets and warehouses, which
creates problems of data compatibility and interaction. Developing unified
standards and platforms remains an important task for the successful
digitalization of the industry.

Digitalization brings not only opportunities, but also risks. With the
growth of digital systems, the threat of cyberattacks and unauthorized
access to confidential data increases. Ensuring the security of transport
systems requires the implementation of modern data protection methods
and reliable encryption mechanisms.

Prospects for the digital transformation of the transport industry

The future of the transport industry is directly linked to the further de-
velopment of the digital economy. The development and implementation
of unmanned vehicles, the use of blockchain technologies to manage
logistics operations and the widespread use of artificial intelligence will
open up new horizons for increasing the efficiency and sustainability of
transport systems.

The digitalization process, as a key trend of technological progress in
the transport industry, has been identified for quite some time. It can be
argued that the introduction of digital technologies in this area began
almost simultaneously with the emergence of the first electronic compu-
ting systems. Over the past years, many different projects have been
implemented, both public and private initiatives (Table 1).

In the context of the active development of the digital economy and
the formation of a knowledge-oriented information society, which is an
important strategic goal, not only in-depth scientific research of risks,
systematization of threats and challenges in the field of information secu-
rity, but also the training of qualified personnel are becoming especially
relevant [8]. To ensure reliable information security, a key role is played
not only by the technical aspects of protecting the information space and
creating a single space of trust, but also by issues of protecting critical
information infrastructure.

The use of modern digital communication technologies has opened
up opportunities for dynamic remote interaction. More and more people
prefer convenient online payments. Mobile payment methods, universal
travel documents and the use of applications for transport services have
significantly increased the number of users [9].

The creation of digital transport corridors, based on a single infor-
mation space of electronic documents containing data on cargo, senders
and recipients, creates conditions for the implementation of Big Data
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analysis technologies and the transition of the transport sector from a
competitive model to a partnership and cooperation model - the main
business model in digital logistics. The use of Big Data technologies al-
lows transport companies to manage traffic more effectively by conduct-
ing a daily analysis of operations. Structured and thoroughly analyzed
data helps to identify new routes and activate unused resources in com-
plex logistics chains. In addition, analytics helps to increase the flexibility
of transport systems, providing the ability to promptly adjust delivery
routes when unexpected difficulties arise. As Maersk Line CEO R. van
Troyen noted, in the Asia-Pacific region, “98 % of all the company’s or-
ders are processed digitally, and 50 % of Maersk’s orders and documen-
tation are processed through my.maerskline.com, where more than
250,000 transactions are made daily, generating revenue of $ 1.5 million
per hour” [10].

Table 1 - Examples of digitalization in the transport sector

Application Area Examples of Impact
Digitalization

Logistics and | Real-time cargo tracking | Increased transpar-

Supply  Chain | platforms (e. g., GPS, loT | ency and control

Management devices) over deliveries
Warehouse  automation | Faster order pro-
using robots and Al cessing,  reduced

errors

"Smart" roads with sen- | Improved infrastruc-

Hfargzteagtu e sors for traffic and road | ture planning and
condition monitoring accident prevention
Mobile apps for route | Convenience  for
planning and ticket pur- | passengers, re-

Urban Transport chases (e.g., public | duced waiting times
transport apps)
Transport  Management | Increased schedule
Systems (TMS) for opti- | accuracy, reduced
mizing public transport | delays
schedules

Autonomous Deployment of autono- | Reduced labor

Vehicles mous cars and trucks costs, enhanced

safety

Electronic Use of electronic wayb_ills Reduced paper-

Documentation (e-CMR) and other digital | work, faster cargo
documents clearance

Bg Data and Uselof big data to analyze Cost  reduction,

Analytics traffic and weather condi- | more efficient route
tions to optimize routes planning
Implementation of cyber- | Protection from

Cybersecurity security systems to pro- | cyberattacks, en-
tect data and transport | hanced system
networks security

Fleet Automated fleet tracking | Optimized  vehicle

Management and maintenance systems | usage, reduced
using loT downtime

Global leaders in the field of transport and logistics services predict

that in the near future, new driverless vehicles will appear on the roads,
which will become a key element of digital logistics. One of the key areas
in this area will be the use of self-driving trucks. According to the Boston
Consulting Group (BCG), the market for ground-based driverless vehicles
may exceed US $ 45 billion by 2025, and its rapid growth is expected.
McKinsey experts believe that by 2025-2027, every third truck on Euro-
pean roads will be equipped with an autonomous driving system.

Autonomous control systems in such trucks include automatic emer-
gency braking, control of oncoming traffic, and maintaining a constant
speed using autopilot. Sensors such as radars and cameras ensure a
safe distance from the vehicle in front, reducing the likelihood of acci-
dents. These innovations will reduce the number of road accidents by
minimizing the risk of human error and will relieve drivers from the need
to spend long periods of time behind the wheel [11].

With the development of technology, digital logistics and transport
are taking on new forms, changing the entire system of cargo transporta-

tion and logistics chains. These changes are profound and affect the
speed, efficiency and safety of logistics processes. The article discusses
the key effects that digitalization brings to logistics and transport.

One of the significant advantages of digital logistics is the ability to
quickly and accurately process large amounts of information. Technolo-
gies such as artificial intelligence and big data allow companies to ana-
lyze and forecast demand, allocate resources and optimize routes in real
time. Due to this, delivery times are reduced, deadlines are more accu-
rate, and fuel and logistics costs are reduced.

Digital logistics helps to better coordinate the actions of all partici-
pants in the transport process, including shippers, carriers, customers
and intermediaries. With the help of cloud platforms and specialized ap-
plications, it has become possible to manage all document flow, track
cargo, place orders and maintain contact with customers online. This
eliminates the costs associated with delays and ineffective communica-
tion, and allows for a more flexible response to changing conditions and
customer requests [12].

Automation and the use of driverless vehicles play an important role
in improving road safety. Modern digital systems such as automatic brak-
ing, lane keeping, driver monitoring, cameras and sensors help to avoid
many accidents. The introduction of driverless truck technologies elimi-
nates the human factor, which often causes errors and accidents. A re-
duction in the number of accidents leads to improved overall safety and
lower insurance costs for companies.

One of the noticeable economic effects of digital logistics is the re-
duction of transport and logistics costs. Digitalization allows for efficient
route planning and the avoidance of empty runs, which reduces fuel con-
sumption and operating costs. Also, the automation of processes such as
warehouse logistics and loading and unloading operations helps to re-
duce labor costs and minimizes the need for manual labor.

Digital transport and logistics contribute to environmental sustainabil-
ity. Route optimization and the use of data for planning reduce carbon
emissions by reducing travel time and fuel consumption. In addition, the
development of driverless and electrified vehicles further reduces the
carbon footprint, making digital logistics more environmentally friendly
and compliant with modern sustainability standards [13].

Digital logistics improves customer service through real-time tracking
of parcels and transparency during the delivery process. Customers can
monitor their order, receive accurate delivery time forecasts, and make
adjustments if necessary. This increases customer trust and satisfaction,
promoting loyalty and retention.

With Big Data and Al technologies, companies can forecast needs
and analyze logistics flows. Analytics can identify bottlenecks, anticipate
potential delays, and plan future deliveries more accurately. This helps
companies optimize inventory, avoid warehouse overflows, and deliver
products on time, which is an important aspect of logistics management.
Digital logistics enables new business models such as resource sharing
and Transport-as-a-Service (TaaS) [14]. These models allow companies
to adapt more flexibly to market changes, use infrastructure as needed,
and reduce capital expenditure. In the context of digital logistics, more
and more companies are moving towards a collaborative model, which
allows for more efficient use of capacity and lower costs. A digital
transport system allows for a quick response to unforeseen circumstanc-
es, such as traffic delays or changing weather conditions. By integrating
data from various sources, companies can change routes in real time and
minimize risks. This is especially important in a globalized world, where
transport chains are becoming longer and more complex, and unforeseen
circumstances can seriously disrupt the delivery plan.

Automation and robotization of traffic flow control, traffic situation
forecasting and support for autopilot systems reduce dependence on the
human factor, minimize errors and improve train traffic management, as
well as their maintenance.

Automation of transport management systems and active involve-
ment of the client in cargo control processes contribute to more efficient
logistics management [15]. Digital platforms aimed at providing logistics
services, including ticket booking, carrier search and selection of optimal
routes, have made a significant contribution to the digitalization of the
transport industry.
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One of the key areas remains the implementation of "smart"
transport, which allows monitoring, management and optimization of
transport systems using advanced technologies.

Digitalization of the transport sector has opened up new prospects
for the efficient management of logistics processes, simplifying and ac-
celerating information exchange, tracking of cargo shipments, and remote
management of operations. The introduction of these technologies has
also helped to significantly improve the efficiency of management pro-
cesses.

The digital economy has a significant impact on the development of
the transport industry, leading to the automation of processes, improved
logistics and higher quality of services. However, successful digitalization
requires overcoming challenges such as system integration and cyberse-
curity. Given technological changes and innovations, the prospects for
digital transformation in the transport industry seem very promising [16].

The digital economy is a radically new approach to economic interac-
tions at the global level, consisting in the deep integration of IT technolo-
gies with economic processes. Among the key areas of implementation of
digital solutions in the automotive industry are the following:

— Firstly, creating conditions for increasing the comfort and effi-
ciency of transport services for consumers.

—  Secondly, organizing a system of regular monitoring and quality con-
trol of the road surface in accordance with the standards of safe operation.

— Thirdly, solving road safety issues through remote monitoring of
compliance with traffic rules by all road users with immediate punishment
of violators.

Investments in infrastructure development, technological competition
and increasing the level of education of the population are the main fac-
tors contributing to the acceleration of the digital transformation of the
country's economy.
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