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DIGITIZATION OF LOGISTICS AND SUPPLY CHAIN
MANAGEMENT

Svitlana Smerichevska, Larysa Prodanova, Oleksandr Yakushev. “Digitization of logistics and
supply chain management”. The article presents theoretical and applied aspects of digitalization of logistics
and supply chain management. It is emphasized that the processes of digitalization of supply chains and
logistics are a modern requirement for increasing business efficiency, as well as solving environmental, social
and management problems of successful companies. Digitization of supply chains and logistics is defined as the
integration of digital technologies and the implementation of digital tools to optimize, automate and increase
the efficiency of all stages of the logistics process. Key modern technologies in logistics and supply chains are
examined, including artificial intelligence (Al), the Internet of Things (loT) and Big Data. The role of Al in
optimizing logistics processes, forecasting market behavior, inventory management and route planning is
outlined. Emphasis is placed on the importance of loT for tracking goods, monitoring storage conditions and
vehicle maintenance. The role of Big Data in optimizing supply chains, improving decision-making and
compliance with regulatory requirements is analyzed. The use of digital documentation and electronic
document circulation are highlighted as important areas of digitization. The difference between digitization of
documents and digitalization of document circulation is revealed: digitization, or digital preservation, refers to
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the transfer of information from paper documents to electronic format for convenient and safe storage of files
and access to them in the future; digitalization involves the creation of documentation in computer
applications, its intelligent processing and analysis, its accumulation in digital repositories, and the wide use of
its data to solve various problems. It is noted that one of the main directions of digitization of documents is the
automated reading of documents and data entry, which is implemented using specialized software for
automatically extracting information from paper documents and entering it into digital systems. The list of the
main logistics documents that are subject to digitization and the digitization of which leads to an increase in
the efficiency of the supply chain (delivery confirmation, bill of lading, packing lists, invoices, cargo manifest,
etc.) is provided. It was concluded that digitalization of logistics is a significant factor for modern companies
seeking to increase their competitiveness in the market. It also enables the integration of all company divisions,
improves product tracking, speeds up customs procedures, optimizes transport costs and increases the flexibility
of return management. Despite the shortcomings that accompany this process, digitalization of logistics is
necessary to achieve sustainable development and effective management of supply chains in today's world.

Keywords: digitalization, Logistics 4.0, logistics, supply chains, logistics documents, digital
technologies.

CsimnaHa Cmepiyescvka, Jlapuca lpodaHoea, OnekcaHop Axkywes. «Ljugppoeizayia nozicmuku
ma ynpaeniHHA NAHylo2amMu NoCMAa4vyaHHa». Y cmammi npedcmassieHi meopemuyHi ma npukaaoHi
acnekmu yugposisayii no2icmuku, akuli nepedbayae 8nposadxeHHa Yu@dposux piuleHb HA 8CiX emanax
J102icMUYH020 YUKy 019 MOHIMOPUH2Y Ma ynpassiHHA npoyecamu 8 YCbOMY JIGHUIOXKY NOCMAYaHHS.
AKYeHmMo8aHo, Wo npouecu yugposizayii 1aHyr2ie NOCMAYAHHA | J102iCMUKU € CY4AacHOK 8UMO20I0
nioguwWeHHa epekmueHoOCmMi 6i3Hecy, a MAKoX BUPIWEHHS eKOJI02iYHUX, COYidIbHUX Ma ynpasniHCbKUx
npobsiem ycniwHux kKomnawid. [Monpu nepeeaeu, uugposizayis CMUKAEMbCA 3 HU3KOK BUKJIUKIB, AKI
nompibHo nodosnamu 054 i ycniiHo20 8nposadxeHHA. Ljugposizauyia naHyrozie NOCMayvyaHHA i no2icmuku
8U3HAYeHA AK iHMez2payia yugpposux mexHOM02il Ma 8nposacxKeHHA Yugpposux HCMpymeHmis 0nA
onmumizayii, asmomamu3auii ma niosuweHHA egekmugHOCMI 8Cix emanis n02icMUYHO20 npouyecy.
Posznadaromeca Kmo4os8i CyydcHi mexHoso2ii, Wo BUKOpUCMo8yombCsa 8 uugposili mpaHcghopmayii
nozicmuku, 30kpema wmyyHut iHmenekm (Al), IHmepHem peued (loT) ma aHaniz eenukux daHux (Big Datay).
O6rpyHmosaHo, Wo makxi mexHosoeii 3abe3neyyoms niosuweHHs iHhopmauiliHoi 83aemodii, epekmusHicmMeo
yNpassiHHA 3andacamu, onepamusHicme iHopMauiliHo2o 3abe3neyeHHA mMA MOYHICMb npouecis.
3a3HayeHo, WO 8nposadKeHHA YUPPOBUX MEXHOORI CMUKAEMbLCA 3 MAKUMU mpyoHowamu AK
HedocmamHicmes KeanigikosaHoi poboyoi cunu ma docmynHicmes 0GHUX. AK 8aXnUBi HanpAMKU yugposizayii
BUOKpeMJIeHO: 3aCmOoCy8aHHA Uupposoi dokymeHmauii ma enekmpoHHuUl 0okymeHmoobie. Po3kpumo
pi3HUUIO MiX oyugpysaHHAM OOKymMeHmMiI8 i yugposizayieto 00KymeHmMoobizy. 3a3Ha4yeHo, wWo OOHUM i3
OCHOBHUX Hanpsmkie yugposizayii € asmomamusosaHe YUMAaHHA OOKyMeHmMie i ese0eHHs OAHUX, AKi
peaniaylomscs i3 3dCmMocy8aHHAM Cheyiani3o8aH020 NPo2pamMHo20 3dbe3nevyeHHS O/ d8MOMAMUYHO20
susly4eHHs iHGhopmayii 3 naneposux 0OKymeHmie i 8sedeHHsA ii 8 yugposi cucmemu. HasedeHo nepenik
OCHOBHUX Jl02icCmuYyHUX OOKyMeHmis, AKi nidnaearome yugposizauil, oyupysaHHa AKUX 3YMOBJIOE
nidguweHHA egheKkmuBHOCMI JIGHUYIOXKA NOCMAYaHHA (nidmeepOxeHHA 00CMABKU, KOHOCAMEHM,
NAakysasnbHi nUCMU, PAaxyHKU-¢akmypu, 8aHmaxHul madigpecm ma iH.). 3pobreHo BUCHOBOK, WO
yugpposizayis no2icmuku: € 8a20MUM YUHHUKOM O/l Cy4dCHUX KOMNAHIU, AKi npazHyme nidguwjumu ceoto
KOHKYpPeHmMOoCNPOMOXHICMb HA PUHKY; Nnonpu HedosTiKuU, uel npouec € HeObXiOHUM 0718 00CA2HEHHS CMasozo
p038UMKY ma eheKmu8HO20 ynpasiHHA IAHU2AMU NOCMAYdHb Y CyHacHOMYy C8imi.

Kniouoei cnoea: uundposizauia, Logistics 4.0, noricTvka, naHUlOrM MoOCTayaHHA, JIOFICTUYHI
[OKYMeHTU, UndpoBi TexHONOrIT

Introduction. The digitalization of throughout the supply chain, from the receipt
logistics involves implementing digital of raw materials to the final delivery of the
solutions at all stages of the logistics cycle for product. Digital transformation in the logistics

monitoring and managing  processes sector requires increased investment in



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

modern tools, systems, and technologies to
optimize resources, ensuring efficiency. To
achieve successful digitalization of logistics in
a company, it is necessary to promote the
quality use of new technologies. Although
this is a necessary and beneficial process, in
practice, the digitalization of logistics may
face a number of obstacles and problems that
need to be overcome for its successful
implementation in companies.

Analysis of recent research and
publications. The methodology, concepts,
optimization models, and strategies for
logistics and supply chain management
based on the implementation of digital
technologies have been formulated and
revealed in many foreign and domestic
scientific works. In particular, authors O. A.
Pokhylchenko [17], B. Bigliardi et al. [2], Yu. O.
Shkrygun [22], N. V. Trushkina and K. Yu.
Kitrish [21] argue that with the development
of the Industry 4.0 concept, the Logistics 4.0
concept emerged, which scientists define as
management using advanced technologies of
flows of raw materials, semi-finished
products, and finished products to meet
customer needs. The spread of digital
technologies in the industrial sector
inevitably has consequences for logistics as
well [2]. Based on these, as noted by S. Schrauf
and Ph. Berttram [6], new business models are
created that integrate every link in the
company's value chain: digital workplace,
product development and innovation, design
and production, distribution, digital sales
channels, and customer relationship
management. Research has shown that
Industry 4.0 will have the greatest impact on
the areas of order fulfillment and transport
logistics [19]. The supply chain concept
developed in the article by M. V. Boychenko
[14] is most fully realized in the Logistics 4.0
system.

S. Hrytsenko explores the possibilities of
applying digital technologies at the local level
in the formation of transport and logistics
clusters. The author notes that the
implementation of intelligent transport
systems, which represent a combination of

113-123
v.26 (2024)
https://smart-scm.org

modern technologies, transport
infrastructure, facilities, and users, will provide
a higher level of mobility, safety,
environmental friendliness, and economic
efficiency of transport services [15, p. 350].

Based on the analysis of specific
technologies such as artificial intelligence,
Internet of Things, and blockchain, J. D. Torres
Leandro emphasizes the advantages of
focusing on their use in supply chain
management, namely: improving information
interaction between subjects influencing
supply chains; efficiency of inventory
management and its reduction; operational
information support in making management
decisions; ensuring accuracy of processes and
location of goods, which improves
management and customer service [9].

Given the presence of a wide range of
theoretical developments, it is worth focusing
on specific practical aspects of digitalization
in logistics and supply chain management.

Formulation of the article's objectives.
The purpose of this article is to analyze the
current state and practices of implementing
digitalization in logistics and supply chain
management.

Presentation of the main material. The
use of digital technologies in supply chains is
a requirement of our time. Along with
increasing economic efficiency, digitalization
allows overcoming environmental, social, and
governance (ESG) issues. As research by the
international audit and consulting firm PwC
shows, hundreds of surveyed executives and
company leaders in the US recognize the
benefits of digital transformation in supply
chains. Among these companies, 62% have
invested in cloud technologies and artificial
intelligence, including 55% in machine
learning technology. The main areas of
activity in which these technologies are used
are quality control, operational visibility, and
analytical work [5].

As the digitalization of supply chains is a
revolutionary transformation with a lack of
theoretical achievements and practical
experience, it is accompanied by many
challenges. Thus, up to 70% of company
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executives admit that their investments in
operational technologies have not yielded
the expected results. Most companies focus
more on basic, immediate priorities and
problems in their supply chains and less on
actions and investments that can help
transform supply chains and create long-term
value. Despite the large number and potential
of technologies, few executives say their
companies are using or planning to use them
to automate and improve the execution of
various supply chain elements in at least the
next 2 years. Only about a third of executives
say that increasing resilience is the main goal
of investing in supply chain technologies.
Regarding risk, 86% of respondents agree that
their company should invest more in
technologies to detect, track, and measure
supply chain risk. More than two-thirds of
respondents expect that digitalization of their
supply chain will require upskilling of
employees. Respondents note a reduction in
the supply of skilled labor, so they are willing
to work with their own staff, including
retraining employees for other jobs as their
current roles will no longer be needed.
Additionally, companies plan to reduce
dependence on outsourcing. Lack of digital
skills among employees (80%) and availability
of data and digital tools (73%) were the most
frequently mentioned challenges for
integrating ESG into the company's supply
chains [12].

The digitalization of logistics provides
advantages that optimize the supply chain
operation and increase efficiency in all areas
of the company's activities. It allows
integration with other departments of the
company, facilitating coordination of
activities and decision-making. Product
tracking is improved, making it possible to
determine their location and condition in
detail at any time. Digitalization also
accelerates customs procedures, simplifying
bureaucratic processes and reducing waiting
times. Additionally, it facilitates order picking
and  cross-docking,  optimizes  order
preparation, and direct delivery to the end-
user. Another important advantage is the
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simplification of transportation planning
through software specialized in route
organization, the implementation of which
leads to resource optimization and reduction
of transportation-related costs. Reverse
logistics, i.e., delivery and returns, becomes
more flexible thanks to digitalization. This
facilitates returns management and simplifies
the processes of refunds or product
replacement. The digitalization of logistics
also improves demand forecasts, allowing for
the adaptation of production and supply
according to market needs.

The digitalization of supply chains and
logistics means the integration of digital
technologies into all their aspects, from
automating storage and distribution
processes to using advanced software for
inventory management and route planning.
Logistics management technologies are
important tools for ensuring supply chain
resilience and effectively responding to future
disruption risks, aimed at increasing
efficiency, reducing costs, and improving
decision-making processes throughout the
supply chain, thus contributing to more
flexible, accurate, and market-adapted
logistics [8; 20].

Let's characterize some  modern
technologies in logistics and supply chains.

Artificial Intelligence (Al) is a revolution in
the logistics sector, enabling it to achieve
ultra-high efficiency in process optimization
and customer satisfaction, ensuring long-
term stability of digital business. Through the
application of Al, companies are transforming
their procedures into proactive schemes.
Operators can predict market behavior and
allocate resources appropriately, leading to
increased productivity and reduced costs. The
successes in  implementing artificial
intelligence in logistics are due, in particular,
to increased market competition. To remain
competitive while optimizing operations in
supply chains, logistics companies are forced
to invest in technologies [6]. Figure 1 shows

the level of artificial intelligence
implementation in supply chains and
manufacturing  businesses,  which s
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determined by the corresponding shares of
respondents' answers..
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Figure 1 - Level of adoption of Al in supply chains and manufacturing in the world in 2022
and 2025 (forecast)
Source: developed by the authors from [2]

From Figure 1, we can see that in 2022,
one-third of executives were preparing for
wide and full-scale implementation of Al. It is
expected that by 2025, the level of full-scale Al
implementation will increase to almost 38%.

Al is used in warehousing, inventory,
order preparation, and transportation
processes. In inventory control, the
application of resource planning software
with integrated artificial intelligence and
robots allows for efficient inventory
management and optimization of storage
space. Products are placed according to their
arrival, and locations are chosen based on
their expected rotation, maximizing the use of
available resources.

Thanks to data-based machine learning,
artificial intelligence can predict future

customer orders and adjust inventory
accordingly. Mass analysis of internet
browsing and online purchase data provides
the ability to observe consumer habits of real
and potential buyers, forecasting trends in
consumer behavior.

Al enables coordination and optimization
of transportation. This technology allows for
planning trips at the most appropriate times
and selecting the best routes. This achieves a
reduction in distance and CO2 emissions
associated  with  trips, ensuring an
environmentally friendly approach and
ecological responsibility in logistics. Al is used
in the global cargo drone market. The current
state and forecasts of the relevant Al
applications are shown in Figure 2.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

20000
18000
16000

—_ =
N B
oS O
o O
o O

Market volume, billion dollars
S
S
S
S

8000
6000
4000 1905
2000 828 1285
524 III
0 - [ | -
2022 2023 2024%  2025%

113-123
v.26 (2024)
https://smart-scm.org

17881
11530
7434
4793
3090 I
2026* 2027* 2028* 2029* 2030*
Years

Figure 2 - Total value of the global market for cargo drones in 2023, with a forecast (*) until 2030
Source: developed by the authors from [10]

According to Figure 2, by 2030, the
global cargo drone market is expected to
double, reaching 17.88 billion US dollars. The
most dynamic growth is predicted to occur
between 2027 and 2029.

Chatbots created using Al play an
important role in the retail sector. These
virtual assistants provide customers with a
personalized experience, facilitating online
shopping and offering assistance in offline
stores. Al is also used for quality control.
Monitoring with this technology allows for
detecting errors and time losses,
implementing early corrective processes, and
reducing operational costs. Regarding human
resources, the use of Al allows for utilizing
physical labor and human talent for more
skilled and creative tasks, while routine work
is subject to automation. One of the main
directions of digital logistics is the use of
machine learning for optimal decision-
making. For instance, it can determine the
best route for transportation, efficiently
organize a warehouse to meet demand in the
next period, or calculate the optimal number
of necessary suppliers. Furthermore, machine
learning can be applied to clean databases of
errors and missing data, mainly in those
databases that are manually generated.

The Internet of Things (IoT) s
transforming the logistics industry, providing
accurate real-time tracking of goods, as well
as monitoring their storage conditions, which
significantly improves inventory
management and overall warehouse
efficiency. One of the main advantages of loT
in logistics is that, thanks to radio-frequency
identification (RFID), Bluetooth, NFC tags, and
GPS, it is possible to determine the exact
location of goods at any time, as well as
exchange information between participants
in the supply chain [19].

The potential of loT is not limited to
inventory tracking but also extends to vehicle
maintenance: loT systems can predict when a
vehicle will need maintenance before a
breakdown  occurs, thus  minimizing
downtime. loT devices can track driving
patterns and driver behavior, providing
feedback that will promote safer driving and
improve fuel efficiency.

The IloT architecture of the logistics
industry consists of five distinct levels:
perception, access, network, support, and
applications. At the perception level, data is
collected and signals are received through
physical devices. The access level responds to
sensory requests for transmitting received
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data in networks such as 3G, 4G, 5G, WiFi. By
sending a signal from the access level to the
support level, the network level completes
the signaling process. The support level
provides data processing tools and platforms.
The application level establishes a connection
between loT and its consumers [11].

Big data analysis using artificial
intelligence algorithms allows companies to
improve decision-making processes, optimize
the supply chain, and increase overall
efficiency. The expansion of global supply
chains generates enormous amounts of data
from many sources, requiring advanced
analytics for efficient operation and
management. Big data allows logistics
companies to optimize supply chain
operations by providing information on
inventory levels, demand forecasts, and real-
time shipment tracking. This contributes to
more efficient route planning, reduced fuel
costs, and shortened delivery times.
Customers demand accurate and timely
information about order status, delivery
times, and product location.

Governments and regulatory bodies are
introducing stricter data management and
reporting rules. Big data solutions allow
companies to comply with these rules by
providing accurate and timely data. For
example, in May 2024, the European Union's
transport regulator emphasized the role of
big data in helping logistics companies meet
new emission standards. Using big data,
logistics companies can improve vehicle
utilization, optimize routes, predict
maintenance needs, control emissions, and
develop low-carbon strategies. The EU's focus
on big data signals to the industry that data-
driven decision-making is crucial for
compliance and competitiveness. By
leveraging the power of data, logistics
companies not only meet environmental
regulations but also gain a competitive
advantage [3].

The digitalization of logistics involves
moving away from paper and reducing
manual operations. This not only contributes
to environmental protection but also

113-123
v.26 (2024)
https://smart-scm.org

optimizes processes, reduces errors, and
increases the overall efficiency of the
company. The transition from paper to digital
documentation in logistics is driven by the
globalization of supply chains, and the
increasing complexity and acceleration of
logistics operations. It's important to
understand  the  difference  between
digitization and digitalization. Digitization, or
digital preservation, refers to transferring
information from paper documents into an
electronic format for convenient and secure
storage and future access to files.
Digitalization involves creating
documentation in computer applications,
intelligent  processing and  analysis,
accumulation in digital repositories, and
extensive use of its data to solve various tasks.
In the context of supply chain and logistics,
digitalization is crucial for optimizing
operations, reducing the risk of data loss, and
ensuring real-time access to information. The
reason why supply chain and logistics
companies are increasingly choosing
document automation technologies is that
they offer several advantages over traditional
paper processes. These include increased
accuracy and efficiency, reduced costs,
improved supply chain visibility, and the
elimination of repetitive tasks for staff in favor
of other high-value activities. Through digital
documentation, logistics companies can
ensure they have the necessary information
when they need it to make informed decisions
and maintain smooth operation of their
supply chain [18, p. 119].

One of the main directions in document
digitalization is automated document reading
and data entry. Specialized software is used
for this purpose to automatically extract
information from paper documents and input
it into digital systems. This eliminates the
need for manual data entry, which is time-
consuming, can cause errors, and often
results in incomplete or incorrect information.
There are various document digitalization
technologies, including Document
Understanding and Intelligent Document
Processing, based on the use of artificial
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intelligence, machine learning, natural
language processing, and advanced optical
character recognition mechanisms. These
technological solutions provide end-to-end
automation of document-oriented processes.
By collecting, extracting, classifying, and
analyzing information from documents of
various types and formats, they enable data
integration within workflow automation.
Through the automation of document-
oriented processes, intelligent document
processing can free up time and resources,
allowing supply chain companies to focus on
core activities, increasing efficiency and
reducing costs. For example, in working with
images, particularly for recognizing the
presence or absence of stamps when
processing paper documents, an effective
approach is machine learning using
convolutional neural networks [16].

Let's consider some types of logistics
documents that can be automatically
digitized to improve supply chain efficiency
and reduce manual data entry errors [1].
These include:

1) Proof of Delivery (POD). POD
documents confirm that a shipment has been
delivered and serve as the basis for invoicing
and customer service. Digitizing PODs helps
speed up the billing process and provides
real-time visibility of delivery status;

2) Bill of Lading (BOL). This is a legal
document that defines the type, quantity, and
destination of goods being transported.
Digital transformation of bills of lading helps
automate carrier selection and routing,
improve accuracy and speed of invoicing and
payment processes;

3) Bill of Lading Instructions. Many
companies offering transportation services
receive specific instructions from their clients
regarding the information they should
include in the bill of lading. This is usually one
of the most labor-intensive tasks for those
responsible for creating the bill of lading, so
digitizing and automating this activity can
speed up the overall process of creating the
waybill;
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4) Packing Lists (PL). These provide a
detailed description of the contents of a
shipment and serve to ensure the correct
items are delivered to the right destination.
Digitizing packing lists allows for automating
the picking and packing process and reducing
the risk of errors;

5) Delivery Note (DDT). A goods transport
note or delivery note is a document issued by
companies to justify or confirm the transfer of
goods, raw materials, or the object of a
commercial transaction from one place to
another, even in the case of two separate
units of the same company. Digitizing
transport documents improves logistics
processes overall. Choosing to digitize
transport documents means a final shift away
from paper to simplify and improve
processes. Transport documents can
physically travel with products or be sent
electronically;

6) Invoices. Invoices are an important part
of the billing and payment process, and
converting them to digital form can help
speed up payment cycles, reduce errors, and
improve visibility of outstanding payments;

7) Pickup Requests. If a company receives
pickup requests via email or PDF files (or other
formats), this information is usually processed
by a person to initiate the request and create
a shipment in the company's transportation
management system. This activity can be
automated to optimize operations;

8) Air Waybill (AWB). An air waybill is the
most important documentissued by an airline
directly or through its authorized agent. It is a
non-negotiable transport document that
covers the carriage of cargo from one airport
to another. When accepting cargo, the freight
forwarder acts on behalf of the airline whose
air waybill was issued. Digitizing and
automating AWBs can positively contribute to
error-free processing of this document;

9) One-Time Quote Requests. For many
companies, this can be very complex back-
office work, as it is crucial to quickly read and
respond to one-time quote requests to attract
potential clients. Managing specific quote
requests, even if they are sent via email with
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audio text, using automated and digital
methods can directly impact the number of
requests processed and clients acquired;

10) Verified Gross Mass (VGM). This is a
document that describes the weight of the
cargo, including securing and reinforcement,
as well as the tare weight of the container
carrying the cargo. It is provided by the
shipper to carriers and/or port terminal
representatives before the closing date of the
loading list. The ability to automatically
obtain this information can be crucial for
certain transport operations;

11) Cargo Manifest. Provides a summary
list of all cargo on board a freight vessel,
displayed under the vessel's name and
identifying marks. Typically, a cargo manifest
contains a list of all bills of lading with
specified details and the total quantity of
goods being transported. Therefore, as with
the bill of lading, it is very important for
companies to digitize and automate the
processing of the manifest to improve the
accuracy and speed of back-office activities.

Thus, by digitizing these and other
logistics documents, companies can increase
supply chain efficiency, reduce manual data
entry errors, and gain real-time visibility into
their operations.

The implementation of logistics
management technologies requires a
strategy tailored to the needs of each
company. Defining clear goals, appropriate
financial support, attracting and developing
digital talents, as well as encouraging
continuous improvement are key factors in
achieving successful transformation. It is
worth considering the benefits of forming
integration relationships on a contractual or
equity basis between consumers and
producers by creating logistics networks,
which enables the reduction of logistics and
management costs [13].

Conclusions. The digitalization of
logistics provides numerous advantages that
allow optimizing the supply chain, increasing
productivity and efficiency in all areas of the
company's activities. The implementation of
digital solutions achieves greater integration,
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traceability, and flexibility of processes,
leading to significant improvements in
logistics management. At the same time,
digital transformation faces numerous
challenges, including a shortage of skilled
workforce and the need to enhance
employees' digital skills.

Analysis of recent research indicates
significant potential for digital technologies
in logistics. The implementation of intelligent
transportation systems, artificial intelligence,
the Internet of Things, and blockchain can
significantly ~ improve  supply  chain
management efficiency. This is confirmed by
studies of foreign and domestic scientists
who emphasize the importance of using
advanced technologies to manage flows of
raw materials, semi-finished products, and
finished goods.

The practice of implementing logistics
digitalization shows that main investments
are directed towards cloud technologies,
artificial intelligence, and machine learning.
However, the results often do not meet the
expectations of company executives,
indicating the need for more in-depth
analysis and strategy development to achieve
long-term value.

Digitalization of logistics processes,
particularly document digitization,
contributes to increased accuracy and
efficiency, cost reduction, and improved
supply chain visibility. The implementation of
automated document reading, intelligent
data processing, and other advanced
technologies allows avoiding errors, reducing
information processing time, and focusing
resources on the company's core activities.

Thus, logistics digitalization is a
significant factor for modern companies
seeking to increase  their = market
competitiveness. It allows integration with
other company departments, improves
product tracking, accelerates customs
procedures, optimizes transport costs, and
increases flexibility in returns management.
Despite the drawbacks accompanying this
process, logistics digitalization is necessary to
achieve sustainable development and
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effective supply chain management in the
modern world..
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