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Kam'suenp-IToainbchkuit HanjionaAbHMI YHiBepcuTeT imeHi IBana OrieHka

PO3BUTOK LIM®POBUX TPAHCIIOPTHUX KOPUAOPIB YKPATHU

B aocnipxeHHi akyeHTOBaHO yBary Ha 3Haq4yLoOCTi PO3BUTKY LM pPOBUX TPAHCMOPTHUX KOPUAOPIB,
BpPaxoBYIOYU iX BaXJINBICTb IK €J1IeMEHTY PO3BUTKY TPAHCMNOPTHOI iHppacTpykTypu Ykpaiun. ABTopu
3BepHYyN yBary Ha TOW @aKT, Lo Taki Kopugopu 4O03BONSIOTb NOKPAaLLNTN epbeKTUBHICTb Ta 6e3neKy
nepeBe3eHb, CKOPOTUTU 4aC [OCTAaBKU TOBapPiB, 3HU3UTU BUTPATU HA TPAHCNOPTYBAHHS i 36inbLunNTYN
KOHKYPEHTOCMPOMOXHICTb YyKpaiHCbKUX NignpueMcTB Ha Mi>kHapoaHOMY PUHKY. BignoBigHo, aocni-
JDKeHHsI cnpsiMOBaHe Ha KOHKpeTu3auito crneungikm po3BUTKY UNPPOBUX TPAHCMNOPTHUX KOPULAOPIB
Ykpainn, ska nonsirae B ineHTugikaudii popmarty Ta ocobsmeocTeri 3abe3neYyeHHs aBTomaTn3awiil
npoueciB pyxy Ta siorictukun, 3a pe3ysnbratamMu AOCNig)KeHHS AOBeAEeHO, WO LndpoBi TPaHCNOPTHI
kopugopu YkpaiHn noBUHHI BiTy 9K MyJibTUMOZasbHi, TOGTO He NPOoCcTo 06'eaHyBaTN pPi3Hi BUAN
TpaHCcnopTy, a nepefbayarn, WO TPAHCNOPTHI NOCAYrn iHTerpoBaHi Ta KOOPANHOBAaHI MiXK PiBHUMMN
BUAaMUN TPaHCIMOPTY, LLLO [03BOJISE 3a0e3ne4ynTv epeKTUBHICTb Ta OoNTUMaJIbHICTb NepeBe3eHb. Ha-
npuknagn, y 3asai3aHUYHUX TePMiHanax MoxyTb 6yTun 3abe3neqyeHi ymoBu 4151 6pOHIOBaHHS MiCLib AJ1S1
36epiraHHa Ta NnepeBaHTa)XXeHHS BAHTa)XiB, L0 40 HUX NPUOYBalOTh Ha AOPOXKHIX a60 MOPCLKNX TPaHC-
nopTHUx 3acobax, 3abe3neyyoyn TUM camMum 6inbLl e¢peKTUBHY Ta LIBUAKY [OCTaBKY BaHTaxXy A0
KiHUeBOi ToYku. 3akLieHTYBaHO, Lo U@ pPoBi TPaHCNOPTHI Kopuaopu YkpaiHu MatoTe OyTy 6inbLu Hag-
iHUMK Ta epeKTUBHUMU, a AJ1s1 UbOro iM NoTPiGHO NiaTPUMYBaTHN PYHKLIIOHYBaHHS Pi3HUX CUCTEM,
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Takunx sik CACTEeMMU e/IeKTPOHHOIO yrnpasB/liiHHA TPaHCMOPTHUM PyXOM Ta 6e3MneKkoro, CUCTeMU KOHTPO-
JII0 Ta ynNpasJliHHA TPaHCNOPTHUM PYXOM Ha KOPAOHI, cucTtemmn rnnobasnbHoi HaBirawii Ta MOHITOPUHIY,
CUCTEeMU MOHITOPUHIY IKOCTi NannBa Ta TEXHIYHOro cTaHy TpaHCMOPTHUX 3acobiB, cucremu iHgpop-
MauirnHOT NigTPUMKN JIOrICTUKN Ta MUTHOIO OQPOPMJIEHHS.. Pe3ynbTraTtvn 4OCNifAXXEeHHSI MOXYTb CTaTy
OCHOBOIO AJ151 PO3PO0OKM Ta BNPOoBaa)XeHHs1 HOBUX TEXHOJIOriN Ta niaxoAiB A0 opraHisayii TpaHcrnopT-
HUX nepeBe3eHb B YKpaiHi, L0 403BOJIITb NOKPaLLUTU TPAHCMOPTHY iHPPaCcTPYKTYPY, 3MEHLUNTHN Yac
nepeBe3eHb Ta 30inbLINTN e PeKTUBHICTb TPAHCMOPTHUX MOCJIYr.

The research focuses on the importance of developing digital transport corridors, taking into
account their significance as an element of Ukraine's transport infrastructure development. The
authors emphasize that such corridors improve the efficiency and safety of transportation, reduce
delivery times, lower transportation costs, and increase the competitiveness of Ukrainian enterprises
in the international market. Accordingly, the study aims to specify the specifics of Ukraine’'s digital
transport corridor development, which involves identifying the format and features of automating
movement and logistics processes, including monitoring the location of vehicles, cargo, and
schedules. The research findings demonstrate that Ukraine’'s digital transport corridors should
operate as multimodal, which means not just combining different types of transportation but also
integrating and coordinating transportation services between different modes of transportation to
ensure efficiency and optimal transport. For example, railway terminals can provide facilities for
booking storage space and handling cargo arriving on the road or sea transport, thereby ensuring
more efficient and faster delivery of goods to the destination point. Itis emphasized that Ukraine's
digital transport corridors must be more reliable and efficient, and to achieve this, they need to
maintain the functioning of various systems, such as electronic traffic and safety management
systems, border traffic control and management systems, global navigation and monitoring systems,
fuel quality and vehicle technical condition monitoring systems, andlogistics and customs information
support systems. The research results can serve as a basis for developing and implementing new
technologies and approaches to organizing transportation in Ukraine which willimprove the transport
infrastructure, reduce transportation time, and increase the efficiency of transportation services.
The researchresults can serve as a basis for the development and implementation of new technologies
and approaches to organizing transportation in Ukraine, which will improve the transportation
infrastructure, reduce transportation time, and increase the efficiency of transportation services.

KnrouoBi cnoBa: nepeBanmaxiceHHs BaHMax3ciB; 102icmuKa; MumHe ogopMmMAEHHS; MPAHCNOPMHI NOCAY2u.
Key words: cargo overload; logistics; customs clearance; transportation services.

PROBLEM SETTING (DESCRIPTION
OF THE PROBLEM BEING ANALYZED
IN GENERAL AND ITS CONNECTION
WITHIMPORTANT ACADEMIC

OR PRACTICAL TASKS)

Since 2020, the Ministry of Infrastructure has initiated
processes to digitize and create a unified smart system for
transportation, which is expected to culminate in the
creation of a network of digital transportation corridors (as
announced at the "Infrastructure Digital Day" event). Digital
transportation corridors (DTCs) are an important
infrastructure component for the economic development of
Ukraine, based on a system of electronic roads that provide
efficient transportation logistics and information exchange
between different logistics process participants. Therefore,
the development of such an electronic road system is
capable of providing significant advantages for Ukraine. In
particular, this system promotes the improvement of
transportation services' quality, reduction of costs, and

increased efficiency in logistics (which, in turn, promotes
increased domestic product manufacturing, increased trade
volumes, and growth ininternational export operations). In
addition, if the DTCs are integrated into the system of
international transport corridors, Ukrainian manufacturers
and exporters will be able to interact more effectively with
foreign partners and consumers, which significantly reduces
the time for searching for and delivering goods and increases
the competitiveness of domestic producers. Along with
other advantages, DTCs can become a key factor in the
development of modern mobile and internet businesses, as
they improve the logistics process of delivering goods from
the warehouse to the customer, ensuring transparency and
efficiency of logistics processes (which will make online
commerce more attractive and accessible to consumers).
The combination of these advantages allows the develop-
ment of digital transport corridors to be considered one of
the basic elements of Ukraine's economic development
strategy.
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Fig. 1. Dynamics of cargo turnover in Ukraine through digital transport
corridors for 2016—2021, min.tkm

Source: compiled based on data from the State Statistics Service of Ukraine.

The analysis of the last research and publications in
which the solution to this problem is begun. Among the
key contributors to the exploration of fundamental issues
in the development of digital transport corridors in
Ukraine, the works of Companyets V.V., Polyanska N.O.,
Sichkarenko K.O., Tokmakov I.V., Cherednichenko O.Yu.,
Voitov |.M., and Palamarchuk Ya.S. stand out. The authors
of this study relied on these works, taking into account
the significant number of provisions aimed at defining
basic processes and the specifics of evolutionary changes
accompanying the development of electronic systems in
Ukraine. However, despite the sufficient development of
the topic, it should be noted that the research primarily
pertains to the processes of forming electronic road and
railway systems. For digital transport corridors in Ukraine,
it is important to emphasize the multimodality aspect, as
emphasized in particular in the research of Polyanska N.O.
Therefore, despite significant progress in the development
of electronic road and railway systems, researchers must
pay attention to multimodality, which is crucial for the
development of digital transport corridors in Ukraine.
Unfortunately, scientific literature lacks sufficient
information on ensuring multimodality in this context,
which creates problems in the development of an
integrated transport system in Ukraine.

Formulating of article purposes (the purpose of the
study). The purpose of the article is to specify the unique
characteristics of the development of digital transport
corridors in Ukraine. This involves identifying the format
and features of automating movement and logistics
processes, which includes monitoring the location of
transport vehicles, cargo, and schedules.

The paper's main body with full reasoning of academic
results. At present, a network of digital transport corridors
is already operating in Ukraine. It is built mainly on systems
of information support of logistics and customs
registration, which operates the basis of the transport
portal of electronic services e-transport.gov.ua, which
unites electronic services in all spheres of the transport
industry in one system, in particular, there are possibilities
of reservation of permits for international transportation,
post-control, obtaining of permits for oversized trans-

formed based on the "Crete"
transport corridor network, the
Europe-Asia transport corridor
network, the Baltic-Black Sea
transport corridor network, and the TRACECA transport
corridor network [3; 4]. It should be noted that in 2021,
the cargo turnover through the designated digital transport
corridors amounted to 289,635.4 mIn. tkm. However, it is
specific that the indicator shows a negative trend, as
illustrated by the data in Figure 1. In particular, even
compared to 2016 (which showed the lowest value of cargo
turnover for the analyzed period — 324,145 min. tkm), in
2021 the indicator decreased by 10%.

It should be noted that in Ukraine, digital transport
corridors are formed based on the e-transport.gov.ua
transport portal for electronic services and cover the most
developed railways (which account for 62.27% of the total
cargo turnover), as well as accompanying roadways (which
account for 16.16% of the total cargo turnover),
waterways (1.019% of the total cargo turnover), pipelines
(20.42% of the total cargo turnover), and airways (0.12%
of the total cargo turnover).In this case, the only cargo
turnover that remained relatively stable over the period
from 2016 to 2021 was railway cargo turnover, which
fluctuated within the range of 175,587.1-191,914.1
min.tkm. Additionally, during the same period, the total
cargo turnover of road transport increased (from 37,978.6
to 46,808.1 min.tkm). The peculiarities aren't typical for
the movement towards the creation of an integrated digital
transport system that unites different types of transport,
as evidenced by changes in the volume and structure of
cargo turnover through different routes of digital transport
corridors in Ukraine from 2016 to 2021 (see Figure 2).

This does not allow for effective and optimal control
of cargo transportation from one point to another, taking
into account the different types of transport that can be
used at different stages of transportation. For example,
cargo may be transported from a production base to a
railway terminal by truck, after which it is transferred to a
railway platform and transported to a port. Afterward, the
cargo may be transported by sea transport to the endpoint.

At the same time, logistics and customs support
systems are not adapted to such processes and need to
be duplicated for each mode of transport.

The situation is especially difficult in the presence of
reverse transport operations (if the cargo is reloaded onto
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No. 3 (including its railway

section passing through the Fig. 2. Changes in the volume and structure of cargo turnover through
following transport hubs: different routes of digital transport corridors in Ukraine

Mostyska — Lviv — Krasne —

from 2016 to 2021, in min.tkm

Ternopil — Khmelnytskyi — Source: compiled from data of the State Statistics Service of Ukraine.

Zhytomyr — Kozyatyn — Kyiv);

Cretan Transport Corridor No. 5 (including road, rail,
and extension of the Organization for Cooperation of
Railways No. 5, which encompasses the following transport
hubs: Krakovets — Lviv — Rivne — Zhytomyr — Kyiv;
Chop — Stryi — Lviv; Lviv — Krasne — Ternopil —
Khmelnytskyi — Zhytomyr — Kozyatyn — Kyiv
(Darnytsia) — Poltava — Kharkiv — Kupyansk — Topoli).

Cretan Transport Corridor No. 5 (road section —
branches 5a and 5b, which connect the following
transportation hubs: Chop /Uzhhorod — Stryi — Lviv and
Storozhnytsia — Uzhhorod — Mukacheve and Kosyny —
Mukacheve).

Cretan Transport Corridor No. 7 (water section that
passes through the Danube River, via the ports of Ismail
and Reni).

Cretan Transport Corridor No. 9 (railway section that
passes through the following transportation hubs:

Hornostayivka — Chernihiv — Kyiv — Koziatyn —
Zhmerynka — Rozdilna — Kuchurhan), as well as its
railway branches (through the following transportation
hubs: Rozdilna — Odesa/llyichevsk and Nizhyn —
Konotop — Khutir Mykhailivskyi — Zernovo).

Cretan Transport Corridor (road section — branches
9a and 9c, which connect the following transportation
hubs: Novi Yarilovychi — Chernihiv — Kipti — Kyiv —
Liubashivka — Platonove; Liubashivka — Odesa/
llyichevsk and Bachivsk — Kipti).

Cretan Transport Corridor No. 9 (water section that
passes through the Dnipro River, via the ports of Kyiv,
Cherkasy, Kremenchug, Dnipropetrovsk, Dneprodzer-
zhinsk, Zaporizhian, Mykolaiv, and Kherson).

Of all the sections of the "Crete" transport corridors
listed above, only the ones designated for automobiles
have the ability for extended booking of permits for
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international transportation (including an integrated
identification system, id.gov.ua, online application and
payment, quick document verification, and booking a
specific permit form for a particular carrier). This process
takes up to 3 minutes for users of such corridors. In
addition, all automobile sections of the Crete Transport
Corridors have:

— Fast post-control, where each registered permit can
be traced from the moment of its booking or printing until
crossing the border and returning to the permit issuance
point (with data exchange with customs providing real-time
tracking of criminals who attempt to forge permits or
violate their use [5; 6]);

— An expanded system for obtaining permits for
oversized transportation (through the integrated
identification system, id.gov.ua, online application
and payment, significant speeding up of the proce-
dure).

Before Russia's large-scale invasion of Ukraine
through its seaports, more than 70% of the country's
total commodity exports were carried out through them.
However, their operation is now blocked, along with other
transport corridors due to the penetration of their
material infrastructure into the combat zone.
Additionally, Ukraine's airspace is closed. As a result,
there is an active re-orientation of cargo flows to
transportation types such as railways that pass through
the Crete digital transport corridors. However, this
transport method does not currently provide adequate
security, including the lack of a "smart road" system to
detect technical failures of cargo structures and
dangerous situations on the railway. This issue is
particularly important due to the technical and
organizational incompatibility of Ukraine's and the EU's
railway systems, as well as the limited capacity of the
railway systems in EU countries to handle the increased
cargo flow from Ukraine resulting from Russia's invasion.

The promising Crete water Transport Corridor No 7 is
currently of interest as it could become a parallel route for
transporting products produced in Ukraine, with particular
interest from the domestic agricultural sector. However,
the ports of Izmail and Reni require dredging, development
of port infrastructure, and access roads. In addition, there
is currently no system in place for booking permits for
international transportation through these ports or for
post-control.

Among others, the Europe-Asia digital transport
corridor network can be identified, which although creates
great potential for the development of the transport and
logistics sector in Ukraine, is not fully realized (due to the
onset of hostilities). In particular, at present, full
digitization only covers the Europe-Asia railway section
(which runs through the transport hubs of Chop-Lvov-
Krasne-Ternopol-Zhmerynka-Fastiv-Znamianka-Dnipro)
[3]. Within this section, there are possibilities for booking
permits for international transportation, post-control, and
obtaining permits for oversized transportation. Currently,
the following possibilities are established:

— Continuous monitoring of railway freight flows;

— Electronic interaction of foreign economic activity
participants with transport and logistics companies and
state control authorities;

— Data exchange in the volumes necessary for
business processes to be carried out by the system
participants.

However, such a single-modal approach to the
development of Europe-Asia digital transport corridors
leads to the overloading of railway transport infrastructure
and delays in cargo delivery, as other modes of transport
are underdeveloped and there is no coordination between
them.

As for the automobile branch of the Europe-Asia
transport corridors (which cover the following transport
hubs: Yagodyn-Kovel-Sarny-Korosten-Kyiv-Poltava-
Kharkiv-Debaltseve-lzvaryne and Kharkiv — Goptivka) [3],
the idea of implementing the E-protocol and E-waybill
system has only been started at present.

The process of digitalization of the Europe-Asia
transport corridors is complicated by the presence of
certain transport and railway hubs located close to or
within the conflict zones, and the associated
consequences. The implementation of modern infor-
mation systems providing continuous monitoring,
electronic interaction between foreign economic activity
participants and transport-logistics companies, and
state control authorities along the automobile branch
of the corridor (which includes the following transport
hubs: Yahodyn-Kovel-Sarny-Korosten-Kyiv-Poltava-
Kharkiv-Debaltseve-lzvaryne and Kharkiv— Goptivka)
is currently suspended. This is because this project,
along with the railway branch, was a partial component
of the "One Belt, One Road" global initiative aimed at
increasing trade and investment activity between China
and the countries of Eurasia.

The network of digital transport corridors from the
Baltic Sea to the Black Sea was developed based on the
EU4Digital project (aimed at preparatory actions and
implementing EU developments in Eastern partner
countries to test the technological approach to information
exchange, regulatory environment, and organizational
agreements within and between Eastern partner countries
[1]). Currently, it covers a railway section (with transport
hubs Yagodyn / lzov — Kovel — Zdolbuniv — Kozatin —
Zhytomyr — Rozdilna — Odesa/ llyichevsk) and a road
section (with transport hubs Yagodyn — Kovel — Lutsk —
Ternopil — Khmelnytskyi — Vinnytsia — Uman — Odesa /
llyichevsk) [3].

In particular, for the Ukrainian section, EU4Digital
experts have developed a three-year program and
identified preparatory actions for establishing a DTC
between the Baltic and Black Seas, allowing for a seamless
cross-border exchange of logistical information through
the transport corridor between the Baltic and Black Seas
[2]. The section also features the ability to book permits
for international transportation and obtain permits for
oversized transportation, and e-protocols. However, the
capacity of the Baltic-Black Sea transport corridors is
practically unused as Ukrainian ports remain virtually
blocked since the start of Russia's full-scale invasion
(partially operating only within the framework of the
Istanbul agreements, which provide for the unblocking of
several seaports for only 120 days).

The digital transport corridor TRACECA is currently
operating in limit mode. Specifically, the railway section

IHBecTuyii: noaxtuka 1o gocsig N &/2023
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(through the transport hubs lzov-Kovel-Zdolbuniv-
Kozyatyn-Zhmerynka-Rozdilna-Odesa) and the road
section (through the transport hubs Yagodin-Kovel-Lutsk-
Ternopol-Khmelnitsky-Vinnitsa-Uman-Odesa) are
operational [3]. However, the waterway section of the
route through the transport hubs of llyichevsk-Poti/
Batumi/Derince /Varna remains practically blocked since
the beginning of the full-scale invasion of Russia.
Nevertheless, within this corridor, the following have been
implemented:

— Implementation of "smart road" systems for
controlling and managing traffic at the border (which allows
for reducing waiting time at the border and improving
border crossing control);

— Implementation and full support of all electronic
service transport portals on e-transport.gov.ua.

Based on the above, it should be noted that the
necessary development of all digital transport corridor
networks in Ukraine should be comprehensive, rather than
selective, and should become a mandatory element of its
post-war recovery.

CONCLUSIONS FROM THIS STUDY
AND PROSPECTS FOR FURTHER
EXPLORATION IN THIS AREA

According to research, digital transport corridors in
Ukraine should function as multimodal ones, meaning that
they should not only unite different modes of
transportation (road, rail, sea, air) but also ensure that
transport services are integrated and coordinated among
different modes of transportation, which allows for
efficient and optimal transportation. For example, railway
terminals can provide facilities for booking storage and
handling of cargo that arrive by road or sea transportation,
thus providing more efficient and faster delivery of cargo
to the final destination.

Digital transport corridors in Ukraine need to be
more reliable and efficient, and to achieve this, they
need to support the functioning of various systems
such as electronic traffic management and safety
systems (which allow real-time information about the
condition of roads, bridges, tunnels, level crossings,
traffic jams, and other dangerous situations), border
traffic control and management systems (necessary to
reduce waiting time for cargo at the border and
improve control over its crossing), global navigation
and monitoring systems (needed to monitor the
location of the cargo and other vehicles in real-time
and track their movement along the route), fuel quality
and vehicle condition monitoring systems (which will
ensure road safety and reduce emissions of harmful
substances into the atmosphere), and logistics and
customs information support systems.

Digital transport corridors in Ukraine should include
systems that can help reduce waiting times at borders,
ensure road safety, reduce emissions of harmful
substances into the atmosphere, and improve the overall
quality of transportation infrastructure in Ukraine.

The research results can serve as a basis for the
development and implementation of new technologies and
approaches to organizing transportation in Ukraine, which
will improve the transportation infrastructure, reduce

transportation time, and increase the efficiency of
transportation services.
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