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Modern digital solutions help to increase the efficiency, transparency and speed of logistics chains, forming new approaches to managing transport, warehouse
and information flows in the digital economy. The article examines the key features of the transformation of logistics in Ukraine under the influence of digitaliza-
tion and active implementation of Industry 4.0 technologies, which cause fundamental changes in the functioning of logistics processes. The aim of the article
is to provide a thorough analysis of the processes of digitalization of logistics in Ukraine, taking into account current international experience, and to identify
promising areas for further improvement of logistics processes through the use of modern digital technologies. Particular attention is paid to assessing the im-
pact of digital solutions on the efficiency of logistics operations, increasing their transparency, speed and adaptability to the requirements of the global market.
To achieve the formulated aim, the article describes the current state of Ukraine’s logistics system, analyzes its strengths and weaknesses, and identifies key
digital tools that significantly affect the development of logistics and ensure the optimization of logistics processes. These tools include big data technologies,
artificial intelligence, supply chain management (SCM) systems, the Internet of Things (loT), blockchain and electronic transport systems, and other digital solu-
tions that help to increase the speed, accuracy and transparency of logistics operations. The article analyzes foreign experience in the digital transformation of
logistics processes, in particular, the practices of the EU, the USA and China, and examines the specifics of their technological approaches and the effectiveness
of the innovations applied. Based on this, the author compares the specifics of the Ukrainian logistics market with international models, which allowed to iden-
tify potential areas of adaptation and opportunities for implementing the best international practices in Ukraine. A special emphasis is placed on the formation
of practical recommendations for the development of digital logistics in Ukraine in the context of postwar reconstruction, taking into account the need to restore
infrastructure, modernize transport systems and strengthen integration with international logistics networks.
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Micropa €. 10. /lozicmuka e ymosax yugpposizayii 8 Ykpaini

Cy4acHi yugposi piweHHs crnpuaome nidsuweHHI0 echekmusHOCMI, PO30poCMi ma weudKocmi 102icmuYHUX NaHYt02i8, hopmyroyu Hosi nidxodu do yrpas-
MIHHA MPAHCMOPMHUMU, CKAAOCLKUMU M@ IHHOPMAUITHUMU NOMOKAMU 8 yMOBaX Yugposoi ekoHoMIKU. Y pobomi po3ansaHymo Ka4osi ocobaugocmi
mpaHcopmauii nozicmuku 8 YKpaiHi nio nausom yughposizayii ma akmusHo20 8nposadieHHs mexHonoeiti Indycmpii 4.0, AKi 3ymoenorms O0KOpiHHI 3mi-
HU 'y GhyHKUYIOHYBAHHI n02icmuyHux npoyecis. Memoro cmammi € rpyHmosHul aHani3 npoyecie yugpposizayii nozicmuku 8 YKpaiHi 3 ypaxyeaHHAM akmyasne-
HO020 MiXHapOoOH020 00CBI0Y, @ MAKOM BU3HAYEHHA NEPCEKMUBHUX HAMPAMIB N00a1bWO20 8OOCKOHAEHHA N02ICMUYHUX MPOYECI8 WAAXOM 30CMOCy8aH-
HA CyqacHux yugpposux mexHonoeil. Ocobnusy ysazy npudineHo oyiHyi 8nausy Yugposux piieHb Ha egheKmusHicmb 02ICMUYHUX onepauill, a Maxkox Ha
nidsuweHHs ixHb0i Mpo3opocmi, weudkocmi ma adanmusHocmi 00 8uMoz 2106a16H020 PUHKY. [1a docAzHEHHA TOCMABAEHOI Memu y cmammi oxapakme-
PU308AHO CyYacHUli CMaH no2icmuyHoi cucmemu YKpaiu; npoaxani3o8aHo i cunbHi ma caabki cmopoHU; BUSHAYEHO KMK0Y08i LUPPOsi iIHCMpymMeHmU, Wo
CyMmMEeBO 8M/IUBAKMb HA PO3BUMOK A02ICMUKU Ma 3abe3neyyromb 0TMUMI3ayito n02icmuyHuxX npoyecis. Jo makux iHcmpymeHmie 8idHeceHo mexHosozii
Big Data, wmyy4Huli iHmenekm, cucmemu ynpaeniHHa AaHy02amu nocmayanHs (SCM), iHmepHem peveli (loT), 6a0Kk4eliH ma enekmpoHHi MPaHCMopmHi
cucmemu, @ MaKox iHWi Yugposi piwieHHs, AKi cnpuaome nidsuWeHHIO WeUOKOCMI, moYHOCMIi ma npo3opocmi no2icmu4Hux onepayid. Y pobomi npoara-
11i308aH0 3apybixHUli docsid yugposoi mpaxcgopmayii no2icmuyHuX npouecis, 30kpema npakmuku kpaik €C, CLUA ma Kumato; po3ensHymo ocobaugocmi
ixHix mexHonoziyHuX nidxodie ma egpekmusHicmb 3acmMocosysaHux iHHo8ayill. Ha 0cHO8I Y020 MposedeHo MopigHAAbHY XapaKmepucmuky cneyugiku ykpa-
iHCbKO20 102iCMUYHO20 PUHKY 3 MiXCHAPOOHUMU MOOEAAMU, W0 00380/1UA0 BUHAYUMU NOMEHYiUHI Hanpamu adanmayii i Moxaugocmi 8nposadHeHHs
HalKpawux ceimosux nPakmuk e Ykpaini. Okpemuli akyeHm 3pobseHo Ha hopmMy8aHHI MPAKMUYHUX peKomeHOauili wodo po38UMKY Yugpposoi no2icmuku
8 YkpaiHi 8 ymosax niciagoeHHoi 8idbydosu, 3 ypaxysaHHamM HeobXiOHoCcMi 8iOHOBAEHHS iHGPACMpPyKMYypU, MOOEPHI3AYii MPAHCIOPMHUX cucmem i 3miy-

HeHHA iHme2payji 3 MiXXHAPOOHUMU N02ICMUYHUMU MEPEHaMU.
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he current global trends in the digital economy

have a significant impact on the logistics sector,

which is increasingly moving from traditional
management models to integrated digital platforms,
the spread of which is changing the principles of sup-
ply chain organization, making them more transpar-
ent, predictable and flexible.

Ukraine, in the midst of war and economic in-
stability, is in particular in need of efficient digital lo-
gistics that ensures transparency, security, speed, and
cost optimization. The war has destroyed transport
infrastructure, changed trade routes, and highlighted
the need for uninterrupted supply of military units
and humanitarian supplies, as well as increased de-
pendence on digital tools to coordinate and control
logistics processes. Given the importance of logistics
infrastructure for exports, military support, and post-
war reconstruction, the transformation of logistics
processes is a strategic task that determines Ukraine’s
competitiveness in global markets and contributes to
the resilience of the national economy [1].

Despite the significant potential of digitalization,
Ukraine’s logistics system faces a number of challenges
that slow down its development and implementation
of innovative solutions. First of all, it is the insufficient
level of automation of transportation operations: a
significant number of carriers still use paper-based
document flow, which complicates coordination, in-
creases the risk of errors, and increases order pro-
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cessing time. The problem of outdated infrastructure,
worn-out roads, limited capacity of railroad corridors,
insufficiently modernized ports and logistics hubs sig-
nificantly increase logistics costs and reduce delivery
speed.

The low level of integration of information sys-
tems between supply chain participants leads to frag-
mentation of data, which makes it impossible to ef-
fectively plan, forecast and control the flow of goods.
The limited availability of modern digital solutions for
small and medium-sized businesses, which often do
not have the financial or technical resources to imple-
ment integrated IT platforms, automated warehouse
or transport logistics management systems, is par-
ticularly noticeable. A separate challenge is the lack of
qualified personnel in the field of digital logistics, in
particular, data analysts, IT engineers, and automated
system operators [2].

aken together, these factors significantly hinder

the efficiency of supply chains, increase costs,

limit transparency of operations, and reduce

the competitiveness of Ukrainian companies in the

international market, making the modernization of

the logistics system an urgent task for the state and

business and confirming the relevance of the research
topic.

The aim of the article is to analyze the processes

of digitalization of logistics in Ukraine, taking into ac-

101

EKOHOMIKA HOOPMALIHHI TEXHOAOTIT B EKOHOMILI



EKOHOMIKA HOOPMALUIHHI TEXHOAOTT B EKOHOMIL

count international experience, and to identify areas
for improving logistics processes based on modern
digital technologies.

'I'he issues of logistics digitalization and digital

transformation of supply chains are widely dis-
cussed in contemporary scientific literature,
reflecting the growing role of digital technologies in
improving the efficiency, transparency, and resilience
of logistics systems. A significant body of research fo-
cuses on the analysis of the current state and develop-
ment prospects of the logistics sector in Ukraine, em-
phasizing its structural weaknesses and the need for
technological modernization. In particular, Svychyn-
ska and Reznyk [1] assess the current condition of the
Ukrainian logistics market and identify key barriers to
its development, highlighting the insufficient level of
digitalization and infrastructure constraints.

A number of studies examine digital transforma-
tion as a systemic process that reshapes logistics activ-
ities at both enterprise and national levels. Illiashenko,
Illiashenko, and Shypulina [2] consider digital trans-
formation of logistics in Ukraine as the implementa-
tion of integrated information systems, automation of
management decisions, and transformation of business
models. The authors underline the fragmented nature
of digital technology adoption and limited access to
modern logistics IT solutions, especially for small and
medium-sized enterprises.

Digitalization of logistics processes in the con-
text of globalization is explored by Ptashchenko and
Kurtsev [3], who emphasize organizational and cul-
tural transformations driven by digital technologies.
Their research confirms that digitalization affects not
only operational efficiency but also management prac-
tices; however, practical mechanisms for integrating
digital tools into national logistics systems remain in-
sufficiently elaborated.

A substantial number of publications focus
on specific digital technologies applied in logistics.
Kantsedal, Leha, and Morozov [4] analyze the impact
of Big Data, the Internet of Things (IoT), and artificial
intelligence on logistics optimization, proving their ef-
fectiveness in enhancing transparency and adaptabil-
ity of supply chains. Similar conclusions are drawn by
Hurzhii, Havran, and Sapotnitska [6], who emphasize
the role of digital technologies in improving enter-
prise-level logistics management.

The relevance of logistics digitalization for post-
war economic recovery in Ukraine is addressed by Il-
liashenko et al. [5], who highlight the strategic impor-
tance of digital tools for restoring supply chains, sup-
porting exports, and ensuring economic resilience. At
the same time, these studies mainly focus on general
directions of digital development and pay limited at-
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tention to the integration of Ukrainian logistics into
international digital transport and logistics networks.

International research largely concentrates on
the concept of Logistics 4.0 and digital supply chain
integration. Barcizza et al. [8] provide a comprehen-
sive review of Big Data analytics and machine learning
applications in Supply Chain 4.0, while Pauli, Fielt, and
Matzner [9] analyze digital industrial platforms as a
foundation for integrated logistics management. Boy-
sen, de Koster, and Weidinger [10] examine warehouse
automation and robotics in the context of e-commerce
development, emphasizing their impact on productiv-
ity and accuracy of logistics operations.

Cybersecurity and risk management issues as-
sociated with logistics digitalization are discussed by
Shram and Rudenko [11], who identify data security
and system vulnerability as critical challenges in the
era of cloud computing, IoT, and Big Data. These risks
are particularly relevant for large-scale and highly in-
tegrated logistics networks.

A separate group of studies focuses on interna-
tional experience in logistics digital transformation.
Research on the European Union, the United States,
and China [12-18] highlights different institutional
and technological models of digital logistics develop-
ment, including regulatory-integrated, market-driven,
and state-oriented approaches. These studies demon-
strate the effectiveness of digital platforms, intelligent
transport systems, robotics, and artificial intelligence
in improving logistics performance. However, they are
mainly descriptive and do not sufficiently consider the
specific conditions of countries with transitional econ-
omies or post-crisis development trajectories.

verall, the analysis of recent scientific publica-

tions indicates that, despite extensive research

on logistics digitalization, several important
aspects remain insufficiently explored. In particular,
there is a lack of comprehensive studies aimed at devel-
oping an integrated national model of digital logistics
for Ukraine, assessing the level of digital maturity of
logistics enterprises, and substantiating mechanisms
for integrating Ukrainian logistics systems into Euro-
pean and global digital transport corridors. These un-
resolved issues determine the relevance and scientific
novelty of the present study, which seeks to address
these gaps by analyzing the digital transformation of
logistics in Ukraine in the context of international ex-
perience and post-war economic recovery.

The current stage of development of the global
economy is characterized by the growing role of digi-
tal technologies in shaping the competitiveness of pro-
duction and logistics systems. Logistics is a system of
managing material, information and financial flows
aimed at ensuring the delivery of goods to the right
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place, at the right time, in the right quantity and with
minimal economic costs. It covers the processes of
supply, transportation, storage, distribution of prod-
ucts, as well as the management of supporting infor-
mation and financial settlements.

igitalization is transforming traditional ap-

proaches to managing material, information

and financial flows, providing a new level of
transparency, integration, flexibility and speed of logis-
tics operations. In the scientific literature, this process
is interpreted as a comprehensive transformation of lo-
gistics under the influence of information and commu-
nication technologies, which includes automation of
operations, integration of information systems, imple-
mentation of intelligent solutions and changes in orga-
nizational models of supply chain management [3].

Digitalization helps to increase the responsive-
ness to changes; better forecast demand; minimize
losses from supply interruptions; and restore logistics
processes after crisis events, which is especially impor-
tant for Ukraine, which is at war. Digital technologies
such as the Internet of Things, forecasting systems,
Big Data, and artificial intelligence reduce risks and
increase the ability of supply chains to quickly adapt to
current conditions [4].

In Ukraine, the digitalization of logistics pro-
cesses is in the process of active development, but is
characterized by uneven and fragmented implemen-
tation of technologies. Some sectors are showing dy-
namic progress, while others remain at the initial level
of digital transformation. The most significant prog-
ress has been made in the introduction of electronic
documents (including eB/L), the development of GPS
vehicle tracking systems, digital services in seaports,
and the use of automated warehouse systems and big
data analytics tools.

At the same time, a significant number of enter-
prises, especially small and medium-sized businesses,
continue to use traditional paper-based processes,
have limited access to modern IT solutions, or face a
shortage of qualified digital specialists.

Furthermore, digitalization is complicated by the
lack of common standards and insufficient integra-
tion between the information systems of the supply
chain participants. This leads to duplication of data,
delays in information exchange, and low transparency
of processes. Given the growth in transportation vol-
umes and the need to quickly adapt to changes in the
external environment, these challenges are becoming
critical.

Nevertheless, the general trend shows a gradual
expansion of digital tools, increased investment in
technology, and businesses realizing the benefits of
digital solutions to improve the efficiency, speed, and
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competitiveness of logistics operations. Digital tech-
nologies have become a key factor in improving the
competitiveness of logistics companies and optimiz-
ing their operations, as they can significantly reduce
costs, increase the speed and accuracy of operations,
and ensure transparency of all logistics processes. The
use of digital solutions allows companies to respond
quickly to changes in market demand, minimize the
risk of delivery delays, effectively manage inventory,
and improve customer service. In today’s environ-
ment, the digitalization of logistics is becoming not
just a competitive advantage, but a prerequisite for the
stable development and survival of companies in the
global market [5].

Modern logistics systems and supply chain man-
agement are increasingly relying on digital technolo-
gies, in particular the Internet of Things (IoT) and big
data analytics. IoT provides the ability to continuously
collect and monitor real-time data on the condition of
goods, transportation conditions, vehicle utilization,
and warehouse resources. The use of 10T in logistics
and SCM has moved from theoretical concepts to
large-scale practical implementations, which indicates
its importance as a working tool for many logistics
companies [4].

Big data analytics plays a key role in transforming
logistics processes into intelligent and predictive sys-
tems. The combination of Big Data with IoT and arti-
ficial intelligence allows for the creation of warehouse
and transportation management systems in which
decisions are made based on real data. Integration of
Big Data with other digital technologies is critical to
increasing the flexibility, efficiency, and sustainability
of supply chains [6].

nalyticalapproachesprovidenumerousbenefits,

including accurate demand forecasting, route

optimization, inventory planning, and strategic
decision support. At the same time, researchers note
the challenges associated with the need for significant
investments in the relevant infrastructure, development
of data processing competencies, and ensuring data
quality and security [7].

Integration of IoT and Big Data into logistics
forms the basis of the concept of logistics 4.0, provid-
ing not only technological but also economic benefits:
reduction of losses, reduction of risks of product dam-
age, increase of accuracy and efficiency of logistics pro-
cesses, as well as the ability to make decisions based on
real-time data.

Artificial intelligence and machine learning are
becoming key tools for optimizing logistics processes,
ensuring supply chain efficiency and sustainability.
Applying machine learning models such as regression,
XGBoost, and neural networks to real logistics data
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can reduce operational costs, improve route efficiency,
and reduce environmental impact (lower CO, emis-
sions, optimized fuel use). Artificial intelligence is one
of the leading tools for supply chain management to-
day, and its implementation is one of the key factors in
increasing the competitiveness of companies. Al and
machine learning are not limited to optimizing routine
operations; they are transforming approaches to logis-
tics management, making it more predictable, flexible,
and “smart” [8].

Cloud computing plays a fundamental role in the
transformation of warehouse and transportation logis-
tics under the influence of Industry 4.0 technologies.
Cloud platforms provide centralized data storage and
processing, remote access to management systems,
and integration with other digital tools such as IoT, Big
Data, and robotics.

he use of cloud infrastructure can reduce IT

maintenance costs, increase system scalability,

and accelerate the implementation of new so-
lutions, which is especially important for companies
with extensive logistics networks or rapid growth.
Cloud technologies form the basis on which other
digital solutions in logistics are built, providing flex-
ibility, mobility, scalability and integration of modern
management systems [9].

Robotization and automation of warehouse op-
erations is one of the priority areas for the develop-
ment of modern logistics systems in the context of
digital transformation and Industry 4.0. In the world
practice, autonomous guided vehicles (AGV), autono-
mous mobile robots (AMR), robotic sorting systems,
and unmanned aerial vehicles for inventory are in-
creasingly being implemented. The use of these tech-
nologies helps to increase the efficiency of material
flow management, reduce the time of warehouse op-
erations, reduce the level of errors and operating costs,
and reduce dependence on the human factor [10].

Along with the benefits of cloud infrastructure,
companies face a number of serious cybersecurity
challenges. These include unauthorized access to data,
possible loss or damage to information, ransomware
attacks, non-compliance with security standards, diffi-
culties in managing access and user roles, dependence
on external suppliers, and limited control over integra-
tion with other systems. As a result, the main risks are
reduced to data leakage or loss, cyber threats, and ac-
cess control issues, which makes security a critical is-
sue for large and fast-growing logistics companies with
extensive networks [11].

Despite the existing challenges, it should be
noted that the digital transformation of logistics in the
world’s leading economies is actively used and consid-
ered as a strategic tool to improve the efficiency, trans-
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parency and sustainability of supply chains. The intro-
duction of digital technologies into logistics systems is
carried out in a comprehensive manner by combining
the automation of physical processes, digitalization of
management and the use of analytical tools based on
big data and artificial intelligence.

The EU countries are consistently implementing
the policy of digital transformation of logistics within
the framework of the Smart Logistics concept, which
is part of the European Green Deal and the Sustainable
Transport Strategy. One of the key areas is the creation
of digital transport corridors that ensure the integra-
tion of information flows between all participants in
the supply chain, from carriers and warehouse opera-
tors to customs and regulatory authorities [12, 13].

Germany is actively implementing digital supply
chain management platforms based on the Industrial
Internet of Things (IIoT), digital twins, and artificial
intelligence, which allows optimizing transportation
routes, inventory management, and energy consump-
tion. The logistics sector of this country is closely in-
tegrated with Industry 4.0 initiatives, which ensures a
high level of automation and standardization of pro-
cesses [14]. The Netherlands, as one of the key logistics
hubs in Europe, focuses on the development of port
and multimodal digital logistics, in particular through
the use of Port Community Systems, blockchain solu-
tions for documentary support of transportation and
big data analytics for forecasting cargo flows [15]. Po-
land demonstrates the dynamic development of inte-
grated SCM platforms, cloud logistics services, and
digital customs procedures, which contributes to the
growth of its role in European transport and logistics
chains [16].

The European model of digital transformation of
logistics is characterized by systematicity, a high level
of regulatory support, and a focus on environmental
sustainability and interstate integration.

In the United States, the digital transformation of
logistics is being driven mainly by large corporations
and market mechanisms. Leading logistics operators
and e-commerce platforms, such as Amazon, FedEx,
and UPS, are driving the introduction of advanced
digital technologies.

merican companies are widely using robotic
warehouses, autonomous mobile robots, and
automated sorting systems to ensure high or-
der processing speeds in large-scale distribution net-
works. Machine learning and big data analytics are
used to forecast demand, optimize delivery routes, and
manage peak loads.
A separate area is the experimental and com-
mercial use of drones and autonomous vehicles for
last-mile delivery, which is seen as a promising solu-
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tion to reduce delivery time and operating costs. In
addition, the United States is actively researching and
implementing blockchain technologies to increase the
transparency and reliability of cargo tracking, espe-
cially in international transportation and pharmaceu-
tical supply chains.

he American model of digital transformation

of logistics is characterized by a high level of

innovation, significant private investment, and
rapid scaling of technological solutions [17].

China leads the world in terms of the pace and
scale of logistics digitalization, driven by government
support, the development of digital infrastructure,
and the integration of logistics with national digital
platforms. 5G technologies, artificial intelligence, and
automated logistics hubs play a central role in this
process.

Chinese logistics operators and e-commerce
platforms are making extensive use of fully automated

warehouses, robotic sorting systems, and autonomous
vehicles. The introduction of 5G ensures real-time
data processing, which allows for the coordination of
a large number of robotic devices and transport units
within a single logistics ecosystem.

An important feature of the Chinese approach is
the development of digital customs and administrative
platforms that integrate logistics, financial and regu-
latory processes. This significantly reduces the time it
takes to complete customs procedures and increases
the transparency of international trade. China’s model
of digital transformation of logistics is based on scale,
deep digital integration, and active involvement of the
state in shaping the digital environment [18].

A comparative analysis of foreign experience in
the digital transformation of logistics shows significant
differences in approaches to the introduction of digi-
tal technologies due to the institutional, economic and
strategic features of the development of the respective
regions (Table 1).

Table 1

Comparative characteristics of the digital transformation of logistics in the EU, the US and China

Comparison
criteria

EU

USA

China

1

2

3

4

Digital transforma-

Regulatory integration, focused
on intergovernmental coordina-

Market-innovative, dominat-

Government-oriented, large-

digital transport corridors

Logistics

ion model . . riv rporation le, and centraliz
tion mode tion and standardization ed by private corporations scale, and centralized
- . Smart Warehousing, Last- . e
Smart Logistics, Green Logistics, . ) 9 i Smart Logistics, Digital Silk
Key concepts Mile Innovation, Data-Driven

Road, Intelligent Logistics

Level of digital in-
tegration SCM

High, due to unified digital plat-
forms and EU standards

High within corporations,
lower between operators

Very high, integration of lo-
gistics with government and
trade platforms

Key digital tech-
nologies

loT, digital twins, Big Data, block-
chain, Al

Robotics, machine learning,
Big Data, blockchain, drones

5G, Al, robotics, Big Data,
cloud and satellite technolo-
gies

Warehouse logis-
tics

High level of automation, wide-
spread hybrid models

Complete or near-complete
robotization of warehouses
in large corporations

Large-scale automated and
fully autonomous ware-
houses

Transport and de-
livery

Multimodal digital transport
corridors

Active research into autono-
mous delivery and drones

Mass adoption of autono-
mous transport and drones

Role of the state

Formation of a regulatory frame-
work and digital standards

Limited direct intervention,
stimulation through the
market

Active participation in fi-
nancing, regulation, and
scaling

Customs and ad-
ministrative pro-
cesses

Single electronic environment
for customs clearance

Digitization through corpo-
rate and federal systems

Fully digital customs plat-
forms with Al analytics

Focus on sustain-
able development

Very high (carbon reduction,
green course)

Average, depending on cor-
porate strategy

Growing, mainly as a govern-
ment priority

Typical implemen-
tation results

Increased transparency and en-
vironmental efficiency

Maximization of speed and
scalability

Reduction of logistics costs
and time at the national
level
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End tbl. 1

1 2

3 4

Regulatory complexity and in-

Key risks o
y tergovernmental coordination

High capital intensity and
social consequences of au-
tomation

Technological dependence
and cybersecurity issues

Source: [12;13;14;15; 16; 17; 18].

he comparative analysis shows that the digital

transformation of logistics in the European

Union is based on the principles of regulatory
coherence, sustainable development, and interstate
digital integration. The American model is character-
ized by high innovation dynamics, dominance of pri-
vate logistics corporations, and rapid scaling of tech-
nological solutions. The Chinese approach is charac-
terized by systematic, large-scale and active role of the
state in the formation of digital logistics infrastructure.
These models demonstrate different trajectories of
digital development, while confirming the universal
trend towards the use of artificial intelligence, robot-
ics, and integrated digital supply chain management
platforms. It is advisable to take this experience into
account when formulating a national strategy for the
digital transformation of logistics in Ukraine.

Foreign experience in the digital transformation
of logistics shows that there are different models of its
implementation: regulatory-integrated (EU), market-
innovative (USA), and state-oriented (China). At the
same time, a common trend is the active implementa-
tion of robotization, artificial intelligence, digital sup-
ply chain management platforms, and big data tech-
nologies. The study and adaptation of this experience
is an important basis for the formation of an effective
strategy for the digital transformation of logistics in
Ukraine, as the digital transformation of logistics
is a key factor in improving the efficiency of supply
chains, reducing the time of operations and increasing
the transparency of processes [19].

An analysis of foreign experience allows us to
identify a number of strategies and technologies that
can be adapted in Ukraine, taking into account na-
tional infrastructure, regulatory environment and Eu-
ropean integration priorities.

The National Logistics Platform envisages the
integration of digital services of all supply chain par-
ticipants: carriers, warehouse operators, customs au-
thorities, and regulators. Such a platform helps to in-
crease the transparency of processes, reduce the time
of document flow and create conditions for integration
with international transport corridors [13].

Implementation of the platform in Ukraine re-
quires the development of an architecture based on
federated principles, APIs, and semantic data exchange
standards. It is recommended to launch pilot domains
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in port logistics, multimodal routes, and warehouse
operations management with further integration into
the national digital logistics ecosystem.

The electronic consignment note (e-CN) is a ba-
sic tool for the digitalization of transport operations,
which allows to reduce administrative barriers and in-
crease transportation efficiency [20].

Ukraine is already implementing pilot e-CN proj-
ects that require integration with WMS, ERP systems,
and customs registries.

Blockchain technology can increase transparen-
cy and trust between supply chain participants, espe-
cially in multimodal transportation and international
trade. At the same time, international practice (e.g.,
the TradeLens project) demonstrates the need to thor-
oughly test the business model and technical architec-
ture before large-scale implementation [21].

Robotization of warehouses and the introduction
of automated sorting systems and AMR can signifi-
cantly increase the productivity, accuracy, and safety
of logistics operations [10].

In Ukraine, there are already local developers
and integrators of robotic solutions implementing pi-
lot and commercial projects.

To ensure the effective use of robotics, dem-
onstration centers and hubs for testing AMR/AGV
should be created, a certification system for local solu-
tions should be implemented, and personnel training
should be provided. It is important to gradually scale
up and evaluate KPIs (productivity, accuracy) before
commercial use.

he digitalization of customs and border pro-

cedures can reduce the time of cargo transit,

increase transparency, and reduce administra-
tive barriers. Ukraine has developed strategic plans
(MASP-C) for the implementation of electronic tran-
sit systems and risk management automation.

It is recommended to implement a fully electron-
ic customs clearance cycle, ensuring synchronization
with the European eFTI and DTLF systems, which will
allow Ukrainian logistics to be integrated into interna-
tional transport corridors.

The interoperability of Ukrainian digital plat-
forms with EU systems ensures seamless data ex-
change, standardization of electronic signatures and
certificates, and compliance with procedural require-
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ments. Ukraine can integrate into European projects
and working groups, receiving technical expertise and
co-financing for pilot projects [22].

dapting international experience in the digi-
Atal transformation of logistics for Ukraine is

strategically expedient, with the main areas of
focus being: large-scale implementation of e-CN and
integration with WMS/ERP and customs registers; de-
velopment of local robotic warehouses and automated
hubs; digitization of customs and border procedures
with synchronization with the EU; creation of a nation-
al digital logistics platform with further integration into
European transport corridors. Phased implementation,
KPI assessment, and staff training will ensure the effec-
tiveness of the transformation and minimize risks.

CONCLUSIONS

Based on the research conducted, it can be con-
cluded that in the context of digitalization, logistics
is undergoing significant transformations and is be-
coming a complex digital ecosystem. Most logistics
operations are being automated and integrated into
unified information platforms that ensure continuous
data exchange between all participants in the supply
chain. Management decisions are increasingly being
made based on the analysis of large amounts of data
obtained in real time.

Digital logistics involves the use of modern IT
solutions, such as cloud services, warehouse and trans-
port management systems, artificial intelligence, and
the Internet of Things. This allows for accurate control
of goods movement, demand forecasting, transpor-
tation route optimization, and reduction of the hu-
man factor. In the context of digitalization, logistics is
transitioning from traditional, predominantly manual
management methods to an intelligent, flexible, and
highly efficient system capable of quickly adapting to
the dynamic conditions of the modern market.

The digitization of logistics is strategically expe-
dient, acts as a key factor in improving the efficiency
of supply chains in Ukraine, and involves the introduc-
tion of e-CN with integration into WMS/ERP and cus-
toms systems, the development of robotic warehouses,
the digitization of customs procedures in cooperation
with the EU, and the creation of a national digital lo-
gistics platform integrated into European corridors,
which will promote transparency, security, speed of
data processing, cost reduction, and Ukraine’s integra-
tion into global logistics networks.

Further research should focus on developing
a model for a national digital logistics platform, as-
sessing the level of digital maturity of enterprises, and
analyzing the post-war impact of digitalization on lo-
gistics infrastructure. u
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