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THE IMPACT OF DIGITALIZATION ON THE
EFFICIENCY OF RAIL FREIGHT
TRANSPORTATION

Rail transport is a strategic element of the national
economy, accounting for a significant share of domestic
and international freight traffic. In the context of
globalization and growing competition, digitization is
becoming a key factor in improving transport efficiency,
covering all stages of the logistics process — from
planning to monitoring and analytics. Digital
technologies make it possible to integrate transport
systems into international logistics networks, improve
customer service, and reduce costs for transport
operators. However, the level of digital maturity of rail
transport in Ukraine does not yet meet the requirements
of the modern market, which necessitates scientific
research in this area.

Digitalization in the transport sector involves the
introduction of modern information and communication
technologies aimed at optimizing the management of
transport and logistics processes.

The main components of the digitalization of rail
freight transport are:

— electronic document management systems;
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— rolling stock monitoring systems that allow real-
time tracking of the location and technical condition of
railcars;

— logistics chain management systems that ensure
coordination between the sender, carrier, and recipient;

— artificial intelligence technologies that allow
demand to be predicted and transport routes to be
optimized.

In leading countries around the world, the
digitization of the transport industry is a priority area for
development. In particular, the EU is implementing the
Rail Digital Platform program, which ensures data
unification and standardization of electronic services. In
the US, automated transport management systems
integrated with port and customs services are widely
used.

In Ukraine, the digitization of rail freight transport
is in a phase of active development. Key projects include
the introduction of electronic transport documents, a
“single window” system for customs clearance, and
automated rolling stock monitoring systems. At the same
time, there are still problems with low compatibility of
digital services between different market participants and
insufficient investment in modern IT solutions.

Digitalization has a multidimensional impact on the
efficiency of rail transport: reducing logistics costs,
reducing car downtime, optimizing the use of rolling
stock; increasing the speed and reliability of delivery,
reducing the time of customs and border procedures;
improved coordination between all participants in the
logistics process, integration into multimodal transport;
rational use of resources.

According to international studies, digitalization
can increase the efficiency of rail freight transport by 15—
25%, depending on the level of integration of digital
services.

To ensure the sustainable development of digital
solutions in the field of rail freight transport, it is
advisable to create a “single national digital platform” for
freight transport management with integration into
international systems, expand the use of electronic
transport documents and ensure their legal force in the
international legal field, introduce predictive analytics
systems to forecast demand and optimize traffic
schedules. In addition, it is possible to intensify the
development of smart logistics using IoT sensors to
monitor the condition of railcars and cargo, as well as to
promote public-private partnerships to attract investment
in digital infrastructure. Therefore, for Ukraine, the
introduction of modern digital technologies in the field
ofrail transport is not only a necessity but also a strategic
condition for increasing the competitiveness of the
transport system in the global market.
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{010 B3AE€MOJLI 3AJIBHUYHUX
NLUT3HUX KOJIIA 3 MATICTPAJIBHUM
TPAHCIIOPTOM B YKPATHI

SIK cBimuMTH TaNy3eBI TOKa3HWKH poOOTH,
3HA4YCHHs 3aJTi3HUYHUX BAaHTAXKHUX Ta MACAKUPCHKHUX
nepeBe3eHb Y Hallii JiepKaBi 30UIBIIYETHCS, 30KpeMa
micis  3alpoBafXKEHHS BOEHHOro cTaHy. OCHOBHY
YaCTHHY BAaHTaXIB PIZHOrO MPU3HAYCHHS 3aJi3HUL
OTpUMYE BiJ TiANPHUEMCTB Ta JMJOCTAaBISIE JIO MIiCIb
npu3HaYeHHs Ha mia’i3Hi koniil. Ha xanb, B ynpasiiHHi
B32€MOIii MariCTpaabHUM 3alII3HHYHUM TPAHCIIOPTOM Ta
111 13HUMU KOJISIMH, SIKi € OCHOBOIO BaHTa)KOYTBOPCHHS,
BUSIBJISIIOTHCS TaKi KJIFOUOBI TPY/IHOIII.

Benuka 3HOIICHICTh iHppacTpyKTypH,
OCKIJIBKH OUNBIIICTh MiJX’{3HUX KOMIH - Yy HpUBATHIH
BJIACHOCTI, YacTO BJIACHUK HE Ma€ MOMIJIMBOCTI iX
YIpUMYBaTH BIATIOBITHO TEXHIYHHM CTaHOApTaM
MaricTpagbHOI Mepexi. SIK HacIiOK CIIOCTEpIiracThes
HHU3bKa TIPOIYCKHA 3JaTHICTh CTAaHIM NpPUMHUKaHHS,
3HAYHI IPOCTOI PyXOMOT'O CKJIy, TOPYIICHHS TEPMiHiB
JNOCTaBKA  BaHTaXiB  Tomo. Hu3pkuit  piBeHb
aBTOMaTu3amii, NpaKkTHYHA BiJCYTHICTh CYYaCHHX
CHCTEM CHTHaJli3alil Ta OJOKYBaHHS HPU3BOIITH [0
MOTiPIIICHHS TTOKa3HHUKIB OE3MEKH PYXY.

He 3Baxarounm Ha Te, IO B3acMOMIS MiX
IPOMHCIOBUMH  IIJNPUEMCTBAMHM -  BJACHUKAMHU
i1’ 13HIX KOJIiH, KOHTpareHTaMu Ta AT
«YKp3aJi3HULLD» PETYIIOETHCS JOTOBOPAaMH, TyXKe 4acTo
BUHUKAIOTh ~ KOHQIIKTH  INOAO  JOCTymy IO
iHQpacTpyKTypH, Tapu]iB, MOKa3HUKIB IPOCTOIO,
TEXHIYHOTO OOCITYTOBYBaHHs. BiJCyTHICTh €JHHOTO
OUPPOBOr0 peecTpy TMmiJ i3HUX KONii, BiJCYTHICTB
€IMHOI CHCTEMH AWCIeTYepu3allii Ta oOMiHy AaHUMHU
MK [POMHCIOBUMHU OINEPaTOpaMH ¥ MaricTpajbHUM
TPAHCIIOPTOM, ci1abko chopMoBaHe €InHe
iH(popMaIliiiHe CepeOBUINE YCKIQJHIOE IUIaHYBaHHS
norictukd. BripoBajpkenHio cydacHux IT -texnomorii

3aBaKalOTh (iHAHCOBI Ta IHBECTHLIHHI Oap’epu:
BJIACHUKM TIiJ’i3HUX KOJIIK HecyTh BUTpaTh Ha
yTPUMaHHS,  MOJEPHI3allil0 Ta  PEKOHCTPYKIIIO

camocTiiiHo, 6e3 JiepxaBHOI MATPUMKH, a 3 Ooky AT
«Y Kp3aJTi3HULIS CIOCTEPIraeThest BiJICYTHICTh
CTUMYJIIB JUIs MOJIepHi3alii abo 1udpoBoi iHTerparii 3
MariCTpaJbHOIO 3aTI3HUIHOI0 MEPEKEIO.

OcobnBocTi eKCILTyaTallii  3aJli3HUYHHX
mia’13HUX KON mpu  B3aeMomii 13 MaricTpaabHUM
TPAHCIIOPTOM Y JCSKUX KpaiHaX HaBeAeHO y Tabi. 1.
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