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INTRODUCTION

We are happy to invite you to get acquainted with the first issue of the new scientific and
practical publication "Intellectualization of Logistics and Supply Chain Management".

We strongly believe that the launch of this magazine indicates the objective need to
rethink a wide range of issues related to the development of theory and practice in logistics and
supply chain management, awareness of the need to unite the scientific community and logistics
practitioners, dissemination of modern knowledge and best practices forinnovative development
of the logistics services market.

The first issue of the magazine is published at a difficult time. The global coronavirus
pandemic and the deep economic crisis have significantly worsened business activity in the world.
Currently, global supply chains are collapsing, international trade is declining, and competition
between global and regional logistics operators is intensifying. The most common thesis is that
the world will never be the same again. Industry experts predict the emergence of new, more
flexible and adaptive supply chain management strategies and approaches to logistics business
process management. The trend towards collaborations, cooperation and unification of services
is emerging, comprehensive proposals for clients are being developed. There is increasing talk
about the need to build bimodal supply chains, which involves the development of different
decision-making scenarios: the traditional approach - cost-effective efficiency, low risk, high
predictability; a new approach "second mode" - rapid recognition of opportunities, adaptability,
willingness to solve unexpected problems and look for new opportunities.

Radical transformations of the global and national markets for logistics services require
appropriate scientific support. Logistics science has a special role to play in this process. Initiating
the emergence of a new journal, we decided to focus on its coverage of problematic aspects of
the formation and development of logistics systems at the micro, mezo and macro levels, supply
chain management, digitization of logistics, methods and tools for optimizing processes in
logistics and supply chains, sociopsychology relations and network interaction of enterprises
using cloud technologies, artificial intelligence, e-learning, neural business process management
systems, etc.

Therefore, we invite scientists, researchers and business representatives, as well as our
colleagues from abroad, to cooperate and present the results of scientific research, to discus and
debate on them, to work together to develop the scientific theory of logistics and promote mutual
intellectual enrichment.

We hope that the new scientific publication will become a theoretical guide for young
researchers and representatives of other fields.

HRYHORAK Mariia
Chief Editor

This work is licensed under a Creative Commons Attribution 4.0 International License
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A LOGISTICS-DRIVEN APPROACH TO ENSURING
THE COMPETITIVENESS OF UKRAINIAN BUSINESS TOURISM

Olga Karpun, Valeria Yakovenko. “A logistics-driven approach to ensuring the competitiveness
of Ukrainian business tourism”. The article examines the essence of the process of organizing business trips
involving air transport, which is a key component of business tourism. It is noted that this process requires a
systematic logistics-driven approach to enhance the competitiveness of companies in this industry.

It was noted that, in our opinion, a logistics-driven approach to ensuring the competitiveness of business
tourism lies in the implementation of the supply chain management concept, which aims at effectively serving
demand and creating added value for consumers, as well as realizing a customer-centric approach in managing
the activities of companies in the tourism industry.

It was also emphasized that a logistics-driven approach to ensuring the competitiveness of business
tourism can be implemented at various stages of organizing business trips, thereby contributing to the
achievement of overall optimization of the customer service chain. Therefore, the process of organizing business
trips involving air transport was analyzed in detail, problem areas were identified at each considered stage, and
solutions were proposed.

Given the high level of competition and the rapid change in market conditions, companies need to apply
alogistics-driven approach to optimize business processes, enhance the efficiency of customer interaction, and
improve the transportation component.

The main directions for using a logistics-driven approach to enhance the competitiveness of companies
in the tourism industry were identified as the optimization of routine and time-consuming processes. It was
noted that the automation of these processes using CRM systems, robotic parsers, and atrtificial intelligence will
significantly reduce the time spent on processing requests, as well as increase the speed and accuracy of
decision-making. Furthermore, the implementation of IP telephony and integrated communication channels
will ensure continuous monitoring of customer interactions, which will improve the overall level of service.
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Thus, the use of a logistics-driven approach to ensuring the competitiveness of business tourism will
significantly increase the efficiency of resource management, reduce costs, improve the quality of customer
service, and ensure flexibility in responding to market changes.

Keywords: logistics-driven approach, competitiveness, business tourism, business travel, air
transport, business trips organization process, business trips optimization

nioxio 0o
Y cmammi po3engaHymo cymHicme

Onvea KapnyHo, Banepia fkoeenko. «Jlozicmu4yHuli 3a6e3neyeHHsA
KOHKYpeHmocnpoMoXHocmi yKpaiHcbKoz2o 6i3Hec-mypusmy».
npouecy opearizayii 6i3Hec-nodopoxel 3a yydcmio agiampaHcnopmy, AKUU € K/II04OB0I0 CK/IA0080I0
0inogo2o mypusmy. 3azHa4yeHo, w0 O0dHUl npoyec nompebye CUCMeMHO20 J102iCMUYHO20 nioxody 0nA
ni08UWEHHA KOHKYPEeHMOCNPOMOXHOCMI KOMNGAHIU y yiti 2asnysi.

byno 3a3Ha4yeHo, wWo HA Hawy OyMKy, Jo2icmuyHul  nioxi0 0o  3abe3nedeHHs
KOHKYpPeHMOoCNPOMOXHOCMI  Bi3HeCc-mypusMy nosifede y 8mineHHi KoHuenuii ynpassniHHA aaHyrzamu
NocmMasok, Wo MAe Ha memi echekmusHe 06C/Ty208y8aHHA nonumy i cmaopeHHA 000aMKO80I YyiHHoCMi 0nA
cnoXxueadis, a MAakoX peasnizye KaiEHMoopieHMogaHul nioxid 8 ynpasniHHi OifabHICMI0O KOMNAHIU
mypucmud4Hoi 2asnysi.

Takox 6yno HazonoweHo, Wo ao2icmuyHUll nioxio 0o 3abe3nedyeHHA KOHKYpeHMOCnPOMOXHOCMI
6i3HeC-mypu3my MOXHA 8NpOBAOXKY8AMU HA Pi3HUX emanax opaaHisayjii 6i3Hec-nodopoxeli, cnpusoyu mum
Camum 0O0CA2HeHHIO 3d2a/IbHOI onmumisayii naHytoea ob6cyeosy8aHHA KnieHmis. Came momy, 6yso
0emasnbHO NPOAHAni308aHO npouec op2aHizauii 6izHec-nodopoxxeli 3a y4acmio asiampaHcnopmy, 8U3HaA4eHi
npobrieMHi Micya Ha KOXXHOMY pO32/1IAHYMOoMY emani ma 3anponNoHOB8AHI piLUeHHS.

Bpaxosytouu 8ucoKull pigeHb KOHKYpeHUil ma weuoKy 3MiHy pUHKOBUX yMO8, KOMNAHIAM HeobXiOHO
3dacmocogysamu JioeicmuyHUl nioxio 0nd onmumizauil 6i3Hec-npouecis, nidsuWeHHs epekmusHOCMI
83a€MO0ii 3 KITIEHMamu ma 800CKOHAJIEHHA MPAHCNOPMHOI CK1a0080!.

OCHOBHUMU ~ HANPAMAMU  BUKOPUCMAHHA  J102iCMUYHO20 niosulweHHs
KOHKYpeHmMoCnpoOMOXHOCMI KOMNAHIU mypucmudyHoi 2anysi 6ysu 8usHadyeHi onmumisayia pymuHHUx ma

yacozampamsux npouecis. byno 3asHayeHo, wo asmomamusauia yux npouecig 3a donomozoro CRM-

nioxody  ona

cucmem, pobomu308aHUX Napcepie ma wWmMy4yHoO20 iHmesekmy 00380/1UMb 3HAYHO CKOpOMUMU 8umMpamu
yacy Ha o6pobKy 3anumis, a MAkoX nidsuwuUMU WBUOKICMb | MOYHICMb npulHAMMA piweHs. A
8nposaodxeHHs IP-menegoHiT ma iHmezposaHux KaHanie KomyHikauii 3abe3neyums 6e3nepepsHull
KOHMPOJIb 3a 83AEMOOIEIO 3 KITIEHMAmMU, W0 nidsuwuMs 3a2anabHul pigeHs cepsicy.

Takum YUHOM, BUKOPUCMAHHA J102iCMUYHO20 nidxo0y 00 3abe3neyeHHA KOHKYPeHMOoCnPOMOXHOCMI
6i3Hec-mypu3my 00380/IUMb Cymmego nidsuWUMU epeKmusHiCme ynpassliHHA pecypcamu, 3HU3Umu
sumpamu, nokpawumu skicme 06C/y208y8aHHA KiEHMis ma 3abe3nequmu 2Hy4YKicms y ped2ysaHHi Ha
3MIHU PUHKY.

Knrouoei cnoea: norictuyHmin nigxig, KOHKYPEHTOCNPOMOXHICTb, 6i3HEC-TYpur3M, Bi3HeC-NoJopPOXi,
aBiaTpaHCNopT, NpoLec opraHisauii 6i3Hec-NoJopoKel, onNTMMiI3aLis 6i3Hec-nogopoXxen

creation, and GDP growth. At the same time,
current challenges, particularly the closure of

Introduction. The development of
business tourism is acquiring particular

significance in the context of Ukraine's
economic transformation, its European
integration course, and post-crisis recovery.
Business tourism acts as a powerful driver for
the activation of international business
interaction, the stimulation of investment, job

Ukrainian airspace, the destabilization of
transport and logistics infrastructure, and the
reorientation towards international hubs,
have  significantly =~ complicated  the
organization of business trips.
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The situation is further complicated by
increasing competition in the tourism services
market, rising customer demands for the
quality, speed, and personalization of service.
In such circumstances, business tourism
enterprises require new approaches to ensure
their competitiveness. A logistics-driven
approach, based on systematic flow
management, process digitalization, and
customer focus, is considered an effective tool
for achieving this goal.

Problem statement (formulation of
research purposes). Based on the conducted
analysis of scientific literature, it was found
that many researchers consider logistics as a
tool for enhancing company competitiveness

[3, 5, 6]. They note that "the development
of logistics is primarily driven by the desire to
reduce time and monetary costs associated
with the movement of goods" [6].
Furthermore, "based on the logistics
approach to competitiveness management,
new sources of competitive advantages for
the enterprise are created, which are based on
low costs" [3].

It should also be noted that there is a
growing interest in the application of logistics
in the tourism industry [7, 12, 13, 14]. In
particular, work [13] states that "the logistics
approach contributes to the sustainable
development of the tourism industry through
the efficient use of resources, enables
governing bodies to monitor the market
situation, implement innovative
technologies, and utilize feedback from
customers." In another source, we find the
assertion that "currently, traditional logistics
prevails in the tourism sector of Ukraine,
where many operators have only begun to
form their first electronic logistics structures"
[7].

However, we «can argue that a
comprehensive model for applying the
logistics-driven approach specifically in the
field of business tourism under the conditions
of the transformation of Ukraine's transport
system and the growth of digital competition
has not yet been sufficiently developed.
Therefore, it is necessary to pay attention

7-19
v.30 (2025)
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specifically to the study of the general
principles of logistics management in
business tourism, the role of digital
technologies in customer service logistics,
and methods for improving the efficiency of
business travel logistics chains.

The purpose of the article is the
theoretical substantiation and development
of practical recommendations for enhancing
the competitiveness of business tourism
based on a logistics-driven approach.

To achieve this purpose, the following
tasks are set in the article:

— toinvestigate the specifics of logistical
business processes in the field of business
tourism;

— to analyze current trends influencing
the competitiveness of tourism enterprises;

—to identify logistical tools that
contribute to improving the efficiency of
customer service;

—to propose logistical solutions for
optimizing the activities of tourism
companies in new market conditions.

The main material and results of the
research. The organization of business trips
involving air transport is a key component of
business tourism, requiring a systematic
logistics-driven approach to enhance the
competitiveness of companies in this
industry.

We note that, in our opinion, a logistics-
driven  approach to ensuring the
competitiveness of business tourism lies in
the implementation of the supply chain
management concept, which aims at
effectively serving demand and creating
added value for consumers, as well as
realizing a customer-centric approach in
managing the activities of companies in the
tourism industry [based on 4]. The logistics-
driven approach, as an innovative model of
development and management, can be
considered an important condition for
achieving the sustainable competitiveness of
Ukrainian business tourism.

A logistics-driven approach to ensuring
the competitiveness of business tourism can
be implemented at various stages of
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organizing business  trips,  thereby
contributing to the achievement of overall
optimization of the customer service chain.
The process of organizing business trips
involving air transport includes several
important stages, the main ones of which are
presented in Fig. 1. Initially, it is necessary to
analyze the client's needs, determine the
purpose of the trip, budget, and deadlines.
Next, the optimal route and carriers need to
be selected, followed by booking airline
tickets through global distribution systems
(GDS) or directly through airlines. The
subsequent step is the organization of related
services, such as hotels, transfers, and
conference rooms, as well as registration of
insurance policies and visa support. The final

7-19
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stage involves monitoring the trip and
promptly adjusting the itinerary in case of
changes.

We can assert that the competitiveness of
companies in the field of business tourism
largely depends on effective customer
acquisition channels. The main ways to find
clients currently include participation in
tender procurements through platforms such
as SmartTender, Prozorro, and Zakupivli.pro,
as well as direct contacts, both warm and cold.
Additionally, promotion through social
networks, particularly Facebook and Linkedin,
is actively used, allowing for faster
identification of potential clients and
maintaining communication with regular
partners.

i-*—'u.nalj.-'sii of dlient needs, covering the purpose of the trip, budget and
timeframe

Selecting the optimal route and carriers

B ooking flights through global reservation systems (GDS) or direcl:lj.?
through airlines

Organization of related services such as hotels, transfers and
conference rooms, as well as insurance policies and viza support

[ Trip monitoring and prompt route adjustments in case of changes l

Figure 1 - The process of organizing business trips involving air transport

During the full-scale invasion of Ukraine,
the structure and routes of air transportation
underwent significant changes. The main
departure points for Ukrainian business
tourists shifted to European hubs. Experts in
the business tourism industry note that
Warsaw has become the most popular
departure city, accounting for approximately

70% of flights, while 20% of flights originate
from Chisinau, and the remaining 10% from
other European cities such as Budapest and
Vienna. The majority of travel requests
(around 70%) concern European destinations,
which is  explained by convenient
connections and affordable ticket prices.
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At the same time, air travel within Europe
accounts for approximately 60% of the
industry's revenue due to the significantly
higher cost of flights to the USA and Asia.

To ensure high-quality service for
business tourists, travel companies actively
interact with airlines, transport companies,
hotels, transfer companies, and conference
centers. Cooperation with many tourism
service  providers  (airlines,  transport
companies, hotels, transfer companies,
conference centers, etc.) allows for finding the
optimal option that meets the client's
requirements and  capabilities, and
sometimes even exceeds their expectations.
Accreditation from IATA (International Air
Transport  Association) is a significant
competitive advantage, as it allows for
making bookings through GDS, working with
a wide range of air carriers, receiving special
conditions from airlines, and increasing
customer trust.

The choice of airline for a business trip
depends on the route, budget, and level of
comfort. The most popular air carriers for
business tourists currently include Turkish
Airlines, Lufthansa, Air France KLM, and LOT
Polish Airlines [11]. The selection of a specific
carrier is often determined by the client's
needs, which may include the necessity of
connections, the level of comfort during the
flight, or other additional requirements.

A typical business process for organizing
air transportation (Fig. 2) begins with the
client placing an order, which can be done via
email, messengers, or phone. Next,
consultation on flight options takes place,
after which the client is offered several
alternatives with different connections,
airlines, and schedules. After selecting the

7-19
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optimal option, a booking is made in the
system, for example, through Amadeus or
another GDS. The next stage is determining
the payment method, which can be via
financial transfer or credit card. After this, an
electronic ticket is issued and sent to the
client, and at the final stage, an invoice for the
services provided is generated.

For the effective operation of companies
in the business tourism industry, various
information support systems are used. These
include booking systems such as Amadeus,
TravelPoint, and Galileo, which allow for
efficient handling of tickets and routing. In
addition, specialized databases for the visa
department are used, simplifying document
processing, as well as access to confidential
airline fares. The use of online booking,
Google services, and specialized modules for
hotel reservations enables the provision of
comprehensive service to clients.

In the field of business travel
organization, the BSP (Billing and Settlement
Plan) system plays an important role,
consolidating information and cash flows
between agents and airlines. BSP is a central
point through which data and funds flow
between travel agents and airlines [1]. Instead
of each agent having individual relationships
with each airline, all information is
consolidated through BSP. It allows for a
single payment covering sales for all airlines,
ensuring a high level of timely settlements. In
addition, BSP provides reporting and
settlement obligations (RHC) for making
payments, which increases the financial
efficiency of companies in the business
tourism sector.

The main advantages of BSP are
presented in Fig. 3.
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the process by a neutral
body

Figure 3 - Benefits of using Billing and Settlement Plan (BSP)
Source: compiled by the authors based on [1]

In the process of organizing business trips
involving air transport, companies face both
opportunities and threats that affect the
competitiveness of the entire sector. A SWOT
analysis of the business tourism industry
allows for the assessment of these aspects
and the identification of strategic directions
for development.

The strengths of companies operating in
the field of business tourism include a
customer-oriented approach, which
encompasses 24/7 customer support, high
labor productivity, team cohesion, and a
developed corporate culture. Important
competitive advantages are participation in
international business associations and a
developed partnership system with key
players in the logistics chain, including
airlines, hotels, and transport carriers.

However, the industry also has
weaknesses, among which is complex multi-
channel communication with clients,
involving phone calls, messages in
messengers, and email. This complicates the
speed of processing requests and can lead to

the loss of some information during the
transfer of a client to another agent. Irregular
working hours, requiring availability on
weekends, as well as agent burnout, create
additional challenges for companies.

The development of technology opens
up significant opportunities for improving
business processes in the field of business
tourism. The use of cryptocurrencies in
settlements can simplify payments and
minimize  dependence  on banking
restrictions. The integration of NDC (New
Distribution Capability) content allows for
access to more favorable fares and special
offers from airlines [2].

Despite the prospects for development,
the business tourism industry faces serious
threats. The reluctance of some airlines to
work with Ukrainian agents limits the
possibilities for booking airline tickets and
obtaining exclusive fares. Strict banking
regulation of international operations creates
additional difficulties in conducting business,
especially when making payments abroad.
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The technological aspect remains
another bottleneck for the industry. Despite
the widespread use of booking systems and a
management system, the lack of full
integration  between them leads to
duplication of information, manual data
entry, and increased risks of errors. The
absence of an automated process for
generating personalized offers based on
customer interaction history limits the
possibilities for improving service and
operational efficiency. In addition, insufficient
integration between marketing and logistics
processes complicates effective demand and
resource management.

Given the high level of competition and
the rapid change in market conditions,
companies need to apply a logistics-driven
approach to optimize business processes,
enhance the efficiency of customer
interaction, and improve the transportation
component.

Recommendations for enhancing the
competitiveness of business tourism based
on a logistics-driven approach are based on a
comprehensive analysis of existing processes
and the search for ways to optimize them.

The main directions for using a logistics-
driven approach to enhance the
competitiveness of companies in the tourism
industry are the optimization of routine and
time-consuming processes.

The automation of these processes using
CRM systems, robotic parsers, and artificial
intelligence will significantly reduce the time
spent on processing requests, as well as
increase the speed and accuracy of decision-
making. The implementation of IP telephony
and integrated communication channels will
ensure continuous monitoring of customer
interactions, which will improve the level of
service.

Particular attention should be paid to the
transportation component of the industry.
The high volatility of airline, railway, and road
transportation can cause delays and
additional costs for business tourists. The
application of demand forecasting algorithms
and route optimization will allow companies
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to proactively book the most advantageous
transportation options, minimizing delays
and inefficient expenses. In addition, the
implementation of blockchain technologies
in the booking system will improve the
transparency of operations, speed up
payment confirmations, and reduce the
likelihood of fraudulent schemes.

Communication with customers involves
the use of all interaction channels. Therefore,
one way to increase competitiveness is the
implementation of a unified communication
system. Such systems allow for the
automation of the process of designing
various services for different clients, which not
only saves time and effort at the management
level but also increases the accuracy of data
collection on each client, their preferences,
and requirements [15].

An example of such a system is KeyCRM -
a Ukrainian CRM for built-in integration with
Instagram, Viber, Telegram, Facebook, and
Email. As a communication platform, KeyCRM:

— gathers all requests from all accounts
in a single window.

— allows for processing correspondence
without leaving the dashboard: conducting
dialogues, processing applications, creating
Customer cards, sending any files: photos and
images, videos, emojis, and communicating
via voice messages.

— displays overall statistics on chats:
their number per week, day, month; average
response speed. Detailed statistics are
available in the form of diagrams and tables
and can be filtered by periods.

—creates a  truly  user-friendly
interaction system thanks to its ability to
"recognize" a person and store important
notes: birthday, preferences, etc. [10].

The activities of employees when
booking in GDS involve providing several
options for the client. Information from the
global distribution system must be presented
to the client in an understandable form. To
optimize this process, the use of the
Aviato.me service, which is free, can be
proposed. The workflow with the proposed
service is shown in Fig. 4.
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A significant problem for the solution of
which alogistics-driven approach can be used
is the manual entry of information for some
bookings into management accounting
systems, which requires additional time. The
need for manual input exists for booking
tickets of low-cost airlines such as Wizz Air,
Ryanair, easylJet, etc. A low-cost airline is an
airine  that provides air passenger
transportation services at prices relatively
lower than traditional airlines, in exchange for
waiving most traditional passenger services.
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The solution to  minimize this
"bottleneck" is the implementation of RPA
(Robotic Process Automation). RPA is the
robotization of routine processes. The main
stages of the operation of such a parsing
robot are shown in Fig. 5.

Robotic systems will be used to automate
the processes of booking airline tickets. The
use of robotic systems will reduce the amount
of time and errors, which, in turn, increases
safety and reduces the risks of problems [4, 8].

Copying booking Adding more .
offer data from booking options (if Cﬁ}:‘f}iiﬂﬂfﬂ
GDS (PNR) necessary) Ll
Ty Ty
Inserting offer data - Sending text or ink
into the Aviato Cf: an;;% Etllgff?;ﬂ with offers to the
service g  OLIC client
Ty T

Entering the price

-

Choice: baggage
included/hand
luggage only

-

Figure 4 - Stages of optimizing the presentation of offers from GDS to the client

When the robot receives an email with an
airline ticket, with the help of correctly
configured algorithms, the main data from
the ticket is transferred to a fixed data
structure. After that, the integration of
structured information into the management
system will take place. The robot must be
configured for different airlines, as each of
them formats airline tickets differently.

For the development of companies in the
tourism industry, the wuse of artificial
intelligence (Al) is necessary. There are many
types and areas of Al application. The use of

artificial intelligence reduces the number of
human errors and increases the efficiency of
logistics processes, which ensures safety and
reduces the risks of problems [4].

The logistics-driven approach in this case
involves optimizing the search for airline
tickets using Al Copilot from DRCT. DRCT
strives to improve the distribution process for
airlines and customize ticket sales for
agencies. Al Copilot is designed to optimize
and customize the booking and post-booking
process.
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[ sending an atrline ficket to a spedal email address }

Receiving a letter by robot

Recognizing the basic data about the airline ticket

Structuring information into a template

Automatic transfer of booking data to the company's Back office

Figure 5 — Scheme of automating the entry of booking information into the management
system using RPA

Artificial intelligence uses large language
models, machine learning, and the
experience of developers in this field to
provide significant industry value. Fig. 6
shows an example of the Al Copilot's response
to a user's service request. Instead of the usual
interface, which includes dozens of filters for
complex queries, conversational search
reduces it to just a couple of lines of text. This
Al can be used both online and in the
application on any device. A feature of this
service is the submission of a request in free
form.

Al will reduce the time spent searching
forfavorable offers for clients according to the
specifics of their requests [9].

The DRCT application allows you to
search for flights and create bookings via NDC
without leaving the GDS. NDC (New
Distribution Capability) is a data exchange

format based on offer and order management
processes for creating and distributing
relevant offers to customers regardless of the
distribution channel. The NDC standard
expands communication capabilities
between airlines and travel agents and is
open forimplementation and use by any third
party, intermediary, IT provider, or non-IATA
member [2]. NDC allows data to be
transmitted directly from air carriers to
agents, bypassing intermediaries such as
GDS. It provides access to the full content of
the airline - fares and additional services.
DRCT has also created an application that
enables the optimization of the activities of
companies in the tourism industry when
booking in the global distribution system.
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Hi, I'm your Copilot. Ask me anything to help
you find and arrange the best flight %

Find the cheapest and fastest morning flight
with luggage from Madrid to Lisbon in the
first week of November.

o
MAD > LIS

1h 20min, direct
02 Nov, 06:30 — 06:50

o
MAD + LIS

1h 20min, direct
04 Nov, 06:30 — 06:50

(-]
MAD + LIS

Th 20min, direct
01 Nov, 06:30 — 06:50

88€
=

a0

Economy

a0

Economy

Nice! Let's book first one

Figure 6 — Example of using Al Copilot from DRCT [4]

Currently, the following are available for
booking: Aegean Airlines, airBaltic, American
Airlines, British Airways, Brussels Airlines,
Emirates, flydubai, lberia, LOT, Lufthansa,
SWISS, TAP, United Airlines, and more than 30
other airlines.

The service provides full access to
booking: the booking itself, entering
additional data without leaving the GDS. The
agent is also provided with information on
flight delays. The service allows for the
exchange, refund, or issuance of tickets
independently or through 24/7 support.
Current agreements with airlines are used,
and payments are made through BSP.

Thus, the implementation of a logistics-
driven approach in the management of air
transport enterprises and business tourism
enterprises, as an innovative model of
development and management is a key
condition for achieving their sustainable

competitiveness in the market [4]. The use of
a logistics-driven approach significantly
increases the efficiency of resource
management, reduces costs, improves the
quality of customer service, and ensures
flexibility in responding to market changes.

Conclusions. The organization of
business trips involving air transport
constitutes one of the key components of the
business tourism system and requires
comprehensive logistical support to achieve
high competitiveness of enterprises in the
industry. In the context of the transformation
of the international transport environment
caused by hostilities in Ukraine, there is a
reorientation of routes to European air hubs,
which necessitates the adaptation of business
models of tourism companies to new spatial
and logistical conditions.

Promising  opportunities for the
development of the industry have been
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identified, including technological
integration with global distribution systems,
the introduction of new payment formats,
and the automation of operations.

A logistics-driven approach, focused on
the effective management of information,
material, and financial flows, creates
opportunities for optimizing the operational
activities of tourism companies. The use of
CRM  systems (in particular KeyCRM)
contributes to the centralization and
standardization of customer interaction, the
use of GDS-based tools (Aviato.me) allows for
improving the presentation of offers, and the
implementation of RPA solutions automates
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routine tasks of processing booking data. The
integration of intelligent systems such as Al
Copilot provides more flexible booking
management via NDC and significantly
expands access to airline content.

As a result of the formation of a logistics-
oriented business model, not only is the level
of service improved, but the competitive
positions of tour operators in a turbulent
environment are also strengthened. The
logistics-driven approach acts not only as a
tool forimproving internal business processes
but also as a factor of strategic adaptability
and long-term viability of companies in the
business tourism industry.
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CONCEPTUAL APPROACH TO FINANCIAL SECURITY MANAGEMENT
OF A LOGISTICS COMPANY

Oksana Pozniak, Maryna Yashchuk, Iryna Suvorova. “Conceptual approach to financial security
management of a logistics company”. This article is devoted to researching and forming a conceptual
approach to managing financial security in a logistics company, addressing the challenges of maintaining
financial stability in a highly dynamic and risk-prone industry in the face of global challenges. The study reveals
that financial security can be examined through multiple theoretical perspectives, each highlighting specific
aspects but often lacking an integrated understanding. The article defines financial security as a state of balance
between a company’s financial resources and its short- and long-term objectives, its adaptability to financial
challenges, and resilience to external and internal destabilizing factors. Based on this, a comprehensive concept
of financial security management in a logistics company is proposed. The strategic foundations, key actors,
goals, and tasks that form an integrated financial security system have been identified. It is described as a set of
interrelated elements and mechanisms that ensure operational stability in the face of real and potential threats,
risks, and global challenges. The core objective of such a system is to provide financial stability and enable timely
and adequate responses to potential crises. The scientific novelty lies in developing a multi-dimensional model
for assessing financial security, which incorporates financial metrics, the impact of human resources,
sustainable development parameters, and global risk factors in the context of sustainable development.
Particular emphasis is placed on sustainable finance, defined as the redirection of financial flows, such as
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investments, loans, and credit lines, towards projects and companies that advance environmental, social, and
governance (ESG) goals. This includes areas such as climate change mitigation, energy efficiency, biodiversity
preservation, and equitable social progress. The study substantiates that implementing a financial security
management system allows for the creation of a qualitatively new and integrated safety framework with
increased efficiency.

Keywords: financial security, logistics company, conceptual approach, sustainable financing, ESG,
financial stability, financial security indicators, global challenges

OkcaHa lNo3Hak, Mapina Awyk, Ipuna Cyeopoea. “KoHyenmyaneHuti nioxio 0o ynpaesniHHA
¢inaHcoeolo 6e3nekKolo 1o2icmu4yHoi KomnaHii”. Cmamms npuceayeHa 00CNiOXEHHI0 Ma pOPpMYyBAHHIO
KOHUeNnmMyasibHo20 nioxody 00 ynpassiHHA (iHAHCO80K 6e3neKo 8 J102iCMUYHIll KOMNaHIl, supiwyryu
npobnemu nidMpumMKu piHaHco8oi cmabineHocmMi 8UCOKOOUHAMIYHOT ma cxusibHoi 00 pu3sukie 2asnysi 8
yMo8ax 2/1006a1bHUX BUK/UKIB. [JoCnioeHHA NOKA3yE, W0 (hiHaHCo8y 6e3neKy MOXHA po32190amu 3 moYKu
30py KiZlbKOX meopemuyHUX Nepcnekmus, KOXHAa 3 AKUX 8UCBIMJIIOE KOHKPemMHi acnekmu, ase 4acmo He Mae
yinicHo2o po3ymiHHa. Y cmammi giHaHco8a 6e3nexka 8U3HA4aemMuCsa AK CMaH 6anaHcy Mix ¢iHaHcosumu
pecypcamu KoMnaHii ma ii KopomkKocmpoKosuMu ma 00820CMPOKOBUMU Uinamu, it adanmueHicme 00
iHaHcosux suKknuKise ma cmilikicme 00 308HilWHIX ma sHympiwHix decmabinizyrouux pakmopis. Ha ocHosi
Yb020 3aNPONOHOBAHO KOMNJIEKCHY KOHUenUito ynpassiHHA (hiHaHCO80K0 6e3neKoto 8 J102iCMUYHIt KOMNAHii.
Bu3HauyeHo cmpameziyHi 0CHOBU, K/IIOYOBUX YYACHUKIB, Uini ma 3ae0aHHsA, wo (opmMyrome iHmMezposaHy
cucmemy iHaHcosoi 6e3neku. BoHa onucyemecsa AK CyKYNHiCme 83AEMONOB’A3AHUX esleMeHmig ma
MexaHiamis, wo 3abesnedytoms onepayiliHy cmabinbHicme neped 06/1UYYAM peasnbHUX Ma NomeHyitHuUX
3d2po3, pusukie ma 2n06anbHUX 8UKIUKiB. OCHOBHOIO MemoK Makoi cucmemu € 3abe3neyeHHs hiHaHCOB8OI
cmabineHocmi ma 3abe3neyeHHA CBOEYACHO20 MA d0eK8aMHO20 ped2y8dHHA Ha NOMeHUiliHI Kpu3u. Haykosa
HOBU3HA nosiAzae 8 po3pobuyi bazamosumipHoi modeni oyiHKuU iHaHco8oi 6e3neku, AKa 8paxosye iHaHCo8 i
NOKA3HUKU, 8NJ1U8 JTIDOCLKUX pecypcis, napamempig cmasno2o po3sumky ma 2i106aasHUx pakmopis eniusy
pusukie 8 KoOHmekcmi cmanozo pozsumky. Ocobnuguli akyeHm pobumeca Ha cManomy iHaHCY8AHHI, AKe
8U3HAYAEMbCA AK peopieHmauyia iHaHCo8UX NOMOKI8, MAKUX AK iHBeCmMuuii, NO3UKU ma Kpedum=Hi NliHii, Ha
npoekmu ma KoMnawii, Wo cnpuaiome 00CAZHEHHIO eKOJT02iYHUX, coyidnbHUX ma ynpasniHceKux (ESG) yined.
Lle skntouae maki cghepu, AK NOM'AKWEHHA HACTIOKI8 3MiHU Kinimamy, eHepzoepekmusHicme, 36epexxeHHs
biopisHomaHimmsa ma cnpasednusul coyianbHUli npoepec. Y 00CNiOXeHHi 06rpyHMOBAHO, WO
8NPOBAOXEHHA cuCmeMu ynpasniHHA iHaHcoso b6e3nekoro 00380JIAE CMBOpUMU AKICHO HO8Y ma
iHmezposaHy cucmemy 6e3neku 3 NiOBULWEHOI eheKMUBHICMIO

Knwuoei cnoea: diHaHcoBa 6e3neka, NoOricTMYyHa KOMMaHifA, KoOHUeNTyanbHUM nigxig, crane
diHaHcyBaHHsA, ESG, piHaHcoBa cTabinbHicTb, iHauKaTopu diHaHCcOBOI 6e3neKku, rnobanbHi BUKNNKK

Introduction. The global economy is
increasingly facing unpredictable challenges
such as pandemics, armed conflicts,
economic instability, inflationary fluctuations,
environmental  problems and rapid
technological changes. Logistics companies,
as key participants in global supply chains, are
particularly vulnerable to such changes,
which highlights the importance of effectively
managing their financial security as a key tool
for adaptation, stability and development.

The logistics sector is critical to the stable
operation of many industries, but at the same
time it is sensitive to economic fluctuations.
Rising fuel prices, currency instability, supply
risks and disruptions in supply chains create
additional financial burdens on the activities
of these companies.

Financial security is an important element
of the operational activities of logistics
companies, as it allows to reduce financial
losses, predict possible risks and respond to
crisis situations in a timely manner. In
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addition, in the context of the rapid
development of digital technologies and
increasing demands for the speed and
efficiency of logistics processes, competent
management of financial resources allows
companies to invest in infrastructure
modernization and new technologies without
exceeding permissible financial burdens.
Thus, the development of an effective
financial security management system is a key
condition for maintaining the
competitiveness of logistics companies in the
modern world, which makes this problem
extremely relevant.

Analysis of recent research and
publications. The literature review shows
that approaches to the formation of the
concept of "financial security" have been
formed relatively recently, although Maslow
defined security as one of the basic human
needs. The development of economic
relations and the growth of the role of finance
in the activities of business entities have led to
the understanding that certain aspects of
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security are formed in the process of
managing their production, economic, and
financial activities. Taking this into account,
the following approaches to the definition of
the concept of "financial security of an
enterprise" have been formed, which are
summarized in Table 1.

According to the approaches considered
in Table 1, it can be noted that the key
features of this concept are the following
features:

1) ensuring a balanced and stable
financial position;

2) promoting the effective operation of
the enterprise;

3) allows to identify problem areas in the
company's activities at an early stage;

4) neutralizes the crisis and prevents
bankruptcy;

5) creates a sense of security for the
enterprise from the destructive influence of
external and internal threats;

6) forms the optimal level of stability and
development potential of the enterprise.

Table 1 — Approaches to defining the essence of the concept of "financial security of the

enterprise
Ne | The name of the | Scientists who support this Definition of a concept that corresponds to a
approach approach certain approach
1 2 3 4

1 Financial security is
considered as a
component of the |L S
economic security of

S. F. Pokropivnyi, O.

Kozak, K.

Sudakova, |. V. Bagrovetska,

Horyacheva, I. V. Chibisova,

"Financial security is an important component of the
economic security of the enterprise, which is based on
the "independence, efficiency and competitiveness of
the enterprise's finances, which is reflected through a

considered as an
independent object of
management, the
ability of an enterprise
to effectively use its
resource potential

an enterprise with | A, S. Krutova, T. O. | system of criteria and indicators of its condition, which
appropriate Staverska, I. L. Shevchuk characterize the balance of finances, sufficient liquidity
management tools of assets and the availability of necessary cash
reserves, financial stability, degree protection of

financial interests at all levels of financial relations" [7].

2 | Financial security is | O. V. Arefieva, T. B. | "Financial security is considered as the ability of a

Kuzenko, E. K. Bondarenko,
O. S. Zhuravka, A. V.
Gukova, I. D. Anikina, A. O.
Yepifanov, V. I. Muntiyan, Y.
B. Krakos, R. S. Papekhin

business entity to carry out its economic, in particular,
financial activities, effectively and stably by using a set
of interconnected diagnostic, instrumental and control
measures of a financial nature, which should optimize
the use of financial resources, ensure their proper level

and level impact of risks" [9].
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End of table 1

2

3

4

Financial security as a
state (of resources,
activities, financial
interests, security, etc.)
characterized by
appropriate resistance
to external and internal

. O. Blank, O. I. Baranovskyi,
O. I. Vorobyova, O. M.
Marchenko, 0. E.
Ponomarenko, I. V. Nartova
and I. O. Kirichenko, I. I.
Mulyk, 1. V. Nartova and Ya.
O. Kirichenko and others.

"Financial security of a business entity is a
generalization of the state of finances of the relevant
business entity as of a specified date, which indicates
the financial capabilities and ability to fulfill obligations
and function effectively in conditions of instability,
uncertainty and various financial and economic risks"

2]

threats

4 | Financial security as a | O. A. Kyrychenko, I. V. | "Financial security of an enterprise is defined as the
risk management | Kudrya, V. I. Kutsyk, A. I. | activity of risk management and protection of the
activity Bartysh and others interests of the enterprise from external and internal

threats in order to ensure the stable development of
the enterprise and the growth of its own capital in the
current and strategic perspective" [4].

O. V. Susidenko, K. S.
Polovneva, L. 0.
Matviychuk and others

5 | Financial security as a
process (the process of
ensuring the stability of
its functioning, financial
balance; the process of
achieving a certain
state, etc.)

"Financial security is a purposeful multi-level process
that includes a set of methods, resources, levers to
ensure the protection of the financial interests of the
business entity from the destructive influence of
external and internal financial threats and the
formation of the balance of the enterprise in the current
and strategic perspectives under the conditions of a
competitive environment" [8]

6 | Financial security as a | Yu. V. Lavrova, Zh. V.

"Financial security of an enterprise is a system that

attractiveness at the
micro and macro levels.

system (provision of | Kudrytska ensures the stability of important financial proportions
financial resources; of the enterprise's development, which form the
balanced state  of security of its financial interests in balance with the
elements and financial interests of its economic agents" [5].
subsystems)

7 | Financial security as a | Larysa Dokiienko, Nataliya | "Financial security of the enterprise is determined by
basis for the formation of | Hrynyuk, Nataliia Babiak, | an integrated set of components and factors that
investment Viktoriia Chepka determine the main aspects of its financial

independence and operational efficiency. Taking into
account the complex impact of all factors determines
the relevance of further improvement of approaches to
assessing the enterprise's financial security as a basis
for forming its investment attractiveness. The basis of
assessing the enterprise's financial security level
should be the definition of interdependence and mutual
influence of its main components on the scale "level -
state — position — zone" as a foundation for the
formation of national investment attractiveness at the

macro and macro levels" [1].

Source: developed by the authors based on [1-9]

Summarizing the above, it is worth
noting that each of these approaches
nevertheless focuses attention on certain
essential aspects, without forming a holistic
view. Each researcher adds their own
clarifications to the existing characteristics of
financial security, because the category of
finance is also multifaceted and synthesized,

but the common idea that emerges from all
definitions is this: maintaining an enterprise in
a state of financial security is the main
prerequisite for its stable development
Therefore, the main goal of ensuring the
financial security of the enterprise is to
guarantee its stable current activity and high
development potential in the future.
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Objectives statement. The article aims
to develop a conceptual approach to
managing the financial security of a logistics
company based on system-oriented
management by ensuring a timely response
to risks through preventive or reactive anti-
crisis management that determines financial
stability and resilience.

Basic material and results. Financial
security is the state of a logistics company that
ensures the balance of financial resources
between the company's needs for the
realization of short-term and long-term goals,
the ability to adapt to financial stability and
resistance to the negative impact of external
and internal threats and destabilizing factors.
This provides potential economic
development of the logistics system and
requires a detailed consideration of the
constituent elements of the above definition.

First, this definition combines the balance
between the formation of financial resources,
which are limited and are formed from various
sources of capital, with the interests and
needs of the logistics company. The capital
structure, the interdependence between own
and borrowed financial resources, determines
financial stability and solvency, forming the
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logistics company's financial independence
from external entities.

Secondly, the definition combines the
formation of financial resources by achieving
long-term and short-term goals, which
defines the tasks and goals of financial
security by time periods and levels of
management (strategic and tactical).

Thirdly, the logistics company must
constantly adapt its financial security strategy
to the challenges of the global environment,
by identifying and evaluating the impact
factors of threats to ensure that the impact of
identified challenges on the financial security
of the logistics company is minimized.

Fourth, financial stability, financial
balance and financial flexibility are decisive
for maintaining financial security and
ensuring the development potential of a
logistics company.

In accordance with the proposed
definition of the concept of "financial security
of a logistics company", the strategy, subjects
of financial security, purpose and tasks that
form the comprehensive concept of financial
security of a logistics company shown in Fig. 1
are defined.
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FINANCIAL SECURITY OF A LOGISTICS COMPANY
f Strategy ensuring stable and maximally effective functioning of the logistics company,

creating a high potential for development and growth in the future in the face of
N ‘ global challenges
P
Subjects Intgrqal and external, which ensure the organization of financial security of the
L logistics company

1) ensuring the need for financial resources for operational, investment and
financial activities;

2) ensuring a sufficient level of financial independence, liquidity and solvency,
- J which ensures investment attractiveness and, as a result, the possibility of

Purpose attracting funds at an "adequate" cost;

3) formation of the ability to resist threats and risks that arise in the internal and
external environment;

4) ensuring the protection of the financial interests of the logistics company and
its shareholders.

P -ldentification of opportunities and threats for the logistics company, its strengths
Tasks } and weaknesses;

- Assessment of the risks related to internal and external threats;

- ldentification of the logistics company’s financial security indicators;

- Implementation of financial security diagnostic and monitoring system;

- Control and assessment of the effectiveness of the financial security system;

- Create conditions for a sustainable logistics company's financial position;

- Minimizing the financial risk of a logistics company;

- Timely implementation in the logistics company's financial activity of modern
management techniques and tools for their support

Figure 1 — The process of organizing business trips involving air transport
Source: developed by the author based on [6]

The proposed comprehensive approach to form a system for ensuring the financial
to defining the concept of financial security of security of a logistics company, which is
a logistics company provides an opportunity shown in Fig. 2.
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Finding a model of sustainable growth of a logistics company

~N
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N

A
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~N

J

ontrol, evaluation of results, adaptation of the system for ensuring financial security of a logistics company

[:> Cash flow management of quality of cash flow )

Figure 2 - System for ensuring financial security of a logistics company
Source: developed by the author

The first subsystem is the financial
diagnostics subsystem. Financial diagnostics
is a method of learning the financial
mechanism of an enterprise, the processes of
formation, and the use of financial resources
for its operational and investment activities.
Diagnostics allows in the early stages to

determine the onset of a crisis situation, to
assess the level of threats to the efficient
operation of the logistics company and the
factors that caused them. Therefore, the main
purpose of this system is to assess the degree
of threat and timely inform about possible
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problem areas in the company's work. The
main tasks facing diagnostics are:

- timely determination of the logistics
company's crisis environment and outline of
the main critical risks;

- assessment of the probability of a crisis
and the possibility of bankruptcy;

- analysis of both the external and internal
environment in which the logistics company
operates;

- based on the conducted analysis,
identification of weak points in the activities
of the business entity;

- assessment of the efficiency of the
logistics company.

The subsystem of financial diagnostics
forms the basis for carrying out a multi-level
set of diagnostic measures, monitoring the
internal environment of the logistics
company, and its ability to withstand the
challenges of the external environment and
adapt to them. Financial security can be
characterized using a set of quantitative and
qualitative parameters of the financial state,
which reflect the level of its protection against
external and internal threats. At the same
time, it is worth analyzing not only the
financial condition of the logistics company
but also all the main operational business
processes that affect the activities of the
logistics company as a whole.

Financial diagnostics includes the
following levels of diagnostics, namely [2]:

1. Express diagnostics — the first level of
financial diagnostics, which provides the
possibility of a quick analysis. Such
diagnostics help to identify signs of financial
problems and the development of a crisis
state of a logistics company at an early stage.
In the process of express diagnostics, the
financial condition and financial stability of
the enterprise are analyzed using methods of
financial analysis.

When carrying out this diagnosis, the
recommended and actual value of each
indicator is compared, while an assessment is
made depending on the value limits for each
criterion, which are set by the logistics
company. Depending on the value of the
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indicator and the limits set for it, the indicator
is evaluated with points from 0 to 10. If the
overall score exceeds the dangerous level,
then it is necessary to carry out
comprehensive diagnostics to determine the
reasons for the development of the crisis
state, as well as specific "bottlenecks" in the
activities of the logistics company.

2. Comprehensive analysis determines
the next level of financial diagnostics, which
includes both quantitative and qualitative
analysis methods and allows for assessment
of the real degree of threat and the financial
condition of the logistics company. The use of
qualitative analysis, based on the principle of
quantitative express diagnostics, based on an
extended test questionnaire with a
significantly larger number of evaluation
criteria, helps to see a more complete picture
of the crisis and assess the level of threat to
the financial security of the logistics company.

3. Fundamental diagnostics is the most
complete level of complex financial
diagnostics, which provides an opportunity to
conduct an analysis, taking into account the
stage of the logistics company's life cycle, and
critical risks using the maximum diagnostic
tools.

For the financial diagnostics subsystem
to provide adequate data for making
managerial decisions in the field of financial
security, the initial data must be relevant,
therefore, increased requirements are put
forward for information support. It consists of
current financial reporting and a report on the
sustainable development of the logistics
company and information on the state of the
logistics services market, and should also
include quantitative and qualitative values of
financial security indicators, the presence of
probable risks or threats, the formed financial
interests of the company and the state of their
implementation, a strategic plan ensuring
financial security, the parameters of the use of
financial resources and sources of their
income. It is on this basis that all studies of the
efficiency of the logistics company are
conducted.
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Also, an important element of the
financial security system is the risk
management subsystem, which includes the
elimination or prevention of risk by assessing
the financial condition of both customers and
partners of the logistics company to reduce
the adverse impact of certain factors on the
results of operations, transfer of risk through
its insurance and risk management.

The influence of the capital structure on
financial security was already mentioned
above, in this subsystem special attention
should be paid to the determination of the
weighted average price of capital, the
determination of the capital structure
depending on the business model of the
logistics company, as well as the inclusion of
capital structure indicators in financial
diagnostics to assess the impact of this factor
on the financial security.

The anti-crisis management subsystem
defines models of financial security
depending on the life cycle and global
challenges facing the logistics company as a
basis for sustainable development.

The cash flow management subsystem
provides an opportunity to calculate not only
the impact of cash flows from operating,
investment, and financial activities but also to
calculate free cash flow, which acts as a
"financial security cushion" of a logistics
company.

The last subsystem consists of three
components - control, evaluation of results,
and adaptation of the system according to
challenges.

Control - provides an opportunity to
compare the achieved results with the
expected indicators and determine the
degree of their deviation, determine the
causes of deviations to significantly increase
the effectiveness of the logistics company's
financial security system. The main function of
the subsystem of control and evaluation of
results is the analysis and evaluation of the
results of the activity of the system to ensure
the financial security of the logistics company
as a whole and the efficiency of the activity of
each of its components. The result of this

20-35
v.30 (2025)
https://smart-scm.org

assessment is the formation of conclusions.
To implement this function, it is necessary to
monitor the implementation of the plan,
conduct a deviation analysis, and make
adequate corrections. This will help to identify
areas of effectiveness or, conversely,
inefficiency of the logistics company's
financial security system. It is important not
only to establish the cause of the deviation
but also to take corrective measures to solve
the problem. Accordingly, the subsystem of
control and assessment of results ensures the
relationship between the formation of an
information base, planning, diagnostics, and
control, unites the entire system, effectively
coordinates it, and evaluates the effectiveness
of its performance of tasks.

Thus, summarizing the consideration of
the concept of financial security of a logistics
company, it should be noted that it is a
sufficiently complex integrated system that
forms the basis for economic growth and
sustainable development, in which
conditions are created for the
implementation of a financial mechanism
capable of adapting to changing conditions in
the internal and external environments,
factors affecting the financial security of the
logistics company. Therefore, in the context of
ensuring financial security, it is necessary to
identify these factors.

The formation of a unique system of
financial security is an important element for
the stable functioning and development of a
logistics company. The system should include
the following main components: financial
diagnostics, information support, financial
risk management, a subsystem of financial
instruments and security levers, as well as
mechanisms for monitoring and evaluating
results. Regular implementation of these
measures contributes to improving the
overall efficiency of the enterprise, increasing
productivity, optimizing costs, restructuring
assets and liabilities, as well as improving the
marketing strategy. In the event of a crisis, the
management must make timely decisions
that take into account the specific causes and
factors of the development of crisis processes.
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The financial security system of a logistics
company can be defined as a set of
interconnected elements and mechanisms
that ensure the stability of its activities, taking
into account the impact of existing and
potential risks, global challenges, threats, and
dangers. System-oriented management in
this context creates an opportunity to achieve
the company's strategic and current goals.
The main goal of creating a comprehensive
system of financial security is to ensure the
financial stability of the logistics company and
its ability to respond in a timely and adequate
manner to real and possible risks. A
comprehensive system of financial security
has the task of maintaining the stability of the
company and management in crisis
conditions through preventive or reactive
anti-crisis management. When creating and
operating a financial security system, it is
necessary to take into account key aspects:
the principles of building an enterprise, its
organizational and management structure,
the effectiveness of the functioning of
divisions, as well as the financial security
management system.

The security management system of a
logistics company is a set of interconnected
elements, each of which makes a unique
contribution to the system, which gives it
specific properties as a whole. All components
of the system are interconnected and interact
with each other, forming a qualitatively new
integrated security system with an increased
level of efficiency, which is shown in Fig. 3.

The object of the logistics company's
financial security system is its assets, financial
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resources, capital, information resources,
personnel, non-property rights and economic
interests, as well as indicators reflecting
financial stability, solvency and profitability,
which indicate the level of financial security of
the company. Thus, management covers the
protection of the financial, property,
technological, personnel, information and
intellectual potential of the logistics
company.

The main strategy of financial security of
the logistics company was defined in fig. 1. As
part of its implementation, the following
strategies are defined, namely:

1. Risk reduction strategy: involves the
diversification of suppliers, customers and
sources of financing, which allows to reduce
the logistics company's dependence on
certain market segments.

2. Liquidity preservation strategy:
maintaining a sufficient level of liquid assets
that will ensure the fulfillment of short-term
obligations.

3. Investment strategy: aimed at effective
asset management in order to preserve and
increase the financial resources of the
logistics company.

4. Anti-crisis strategy: includes action
plans in case of financial crises, allowing to
quickly adapt to adverse economic
conditions.

In addition, the logistics company's
financial security management system should
be based on the following principles, which
are shown in Fig. 4.
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Principle of responsiveness: quick response to external changes and financial risks, which
allows to prevent potential threats or minimize their impact.

N
Principle of comprehensiveness: the management of financial security should cover all aspects
of the company's financial activities, including control over expenses, management of assets
and liabilities, cash flows and liquidity.
Y,

Principle of optimization: the need for optimal use of financial resources, in particular by
diversifying funding sources, to ensure the stability and flexibility of the logistics company.

Principle of forecasting: the ability to predict possible risks and crisis situations, as well as the
analysis of scenarios of their impact on financial security.

Figure 4. Principles of managing financial security of a logistics company

The next block of the system s
represented by the main components, which
include:

Aninformation and analytical system that
determines the collection and analysis of
financial information necessary for risk
assessment, forecasting and decision-making.
It includes regular monitoring of financial
indicators and external factors that may affect
security. The information and analytical
system is based on reliable external and
internal data. External data includes
information about economic conditions,
market trends, regulatory changes and
competitive factors that affect financial
stability. Internal data includes the company's
financial performance, cash flows, expenses,
and the structure of assets and liabilities of a
logistics company. Information about the
risks of currency fluctuations, credit risk,
operational risks, etc. deserves special
attention.

The organizational structure of financial
security management is determined by
internal and external entities involved in the
management of various aspects of financial
security: financial analysts, risk managers,
accountants, as well as defining their roles
and responsibilities.

Control and audit mechanisms provide
for regular internal and external audits of
financial indicators and processes to identify
and correct possible shortcomings and risks
of the logistics company.

If the first two blocks of the system form a
categorical and organizational apparatus,
then the next block - the financial security
management mechanism - is the core of this
system, and defines the process of ensuring
financial security as the actions and
interactions of the elements of the
mechanism and management structure.
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In the first stage, the types and causes of
negative impacts on the logistics company
that threaten its financial security are
determined. These negative effects can be
both subjective and objective. Subjective
factors include internal and external actions
resulting from conscious decisions (or
inaction) of people and other market subjects
that may harm the enterprise, as well as the
consequences of poor-quality work by
employees or partners. Threats, risks, and
global challenges facing the logistics
company were identified in the theoretical
chapter of the qualification work. Of course, a
logistics company can identify threats and
risks that are personalized, that is, they affect
a specific logistics company.

One of the main elements of the
mechanism is the system for assessing the
level of financial security of the logistics
company. The logistics company can choose
equal models for evaluation. It is proposed to
expand this stage and consider in more detail
the algorithm for assessing the financial
security of a logistics company.

The main requirements for building a
system for assessing the financial security of a
logistics company include, firstly,
comprehensiveness, which determines that
the system should cover all the main aspects
of the logistics company's financial activities,
including the management of assets, income,
expenses, liquidity, investment activities, and
credit obligations. The assessment should
take into account both internal and external
factors affecting financial security.

Second, objectivity and accuracy, which
means that up-to-date financial indicators,
statistical data, and relevant financial reports
must be used to ensure the reliability of the
data. The evaluation system should be based
on objective methods of analysis that exclude
subjective evaluation.
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Thirdly, operational efficiency s
characterized by the fact that the system
should allow rapid detection of negative
changes and risks, as well as provide the
possibility of rapid adjustment of financial
security protection strategies.

The next requirement for the evaluation
system is its adaptability, which determines
that since the external environment,
economic conditions, and the specifics of the
logistics industry may change, the evaluation
system must have the ability to adapt, taking
into account new trends, market conditions,
and potential threats.

The last requirement determines
economic efficiency, that is, the evaluation
system should be economically justified, and
the costs of its operation should be optimal,
so as not to create an additional financial
burden on the company.

Compliance with these requirements will
contribute to the creation of a reliable and
effective  financial security assessment
system, which will allow the logistics
company to maintain financial stability and
promptly respond to changes in the market
environment.

The next stage determines the formation
of a system of indicators based on the main
components of the model for assessing the
financial security of a logistics company (see
fig. 5). The main components of this indicator
system are a group of financial indicators, a
group of personnel indicators, a group of
sustainable development indicators, and a
group of indicators for assessing the impact of
global challenges. These indicator groups
have a direct impact on the financial security
of a logistics company. All researchers
determine the influence of various financial
indicators on the financial security of the
company, therefore the use of different
groups of financial indicators is appropriate.
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Indicators of financial stability

Indicators of business activity

Indicators of liquidity

Indicators of profitability

Lost Time Injury Frequency Rate - LTIFR

Employee turnover ratio - ETR

Labour productivity

Share of sustainable fuels in air and ocean
freight, road transport

Share of e-vehicles

Sustainable financing

Challenges of military sphere

Challenges of economic sphere

Challenges of foreign economic sphere

Domestic political sphere

Figure 5. Indicators of financial security of a logistics company
Source: developed by the author

The main resource of a logistics company
is its personnel, therefore the efficiency of a
logistics company depends to a greater
extent on the competencies of the personnel.
Since personnel is the main resource, it is the
carrier of not only competencies but also
commercial secrets of the company, therefore
the loss of personnel can threaten the
financial security of the company.

Among indicators of sustainable
development, the indicator of sustainable
financing deserves special  attention.
Sustainable finance refers to the practice of

directing financial flows, such as investments,
loans, and lines of credit, to projects,
companies, or initiatives that advance
environmental, social, and governance (ESG)
objectives. The goal is to support sustainable
development while simultaneously achieving
economic growth. Sustainable finance
combines traditional financial criteria with an
assessment of long-term environmental and
social impacts, encouraging responsible
investments that are aligned with sustainable
development goals such as climate change
mitigation, energy efficiency, biodiversity
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protection, and
development.

Each component of financial security is
assessed based on defined groups of
indicators, which are summarized based on
an integral indicator of financial security.

Depending on the value of the integral
indicator, strategies, and methods of
countering threats to the financial security of
the logistics company are determined. The
last stage of the algorithm for assessing the
level of financial security is correlated with the
third stage of the financial security
management mechanism -  "Ensuring
effective countermeasures against threats to
the financial security of the logistics
company." A logistics company can develop a
package of preventive measures that can be
used in the proactive management of
financial security.

The fourth stage of the mechanism is
"Implementation and control over the
performance of planned measures to ensure a
sufficient level of financial security of the
logistics company", which consists of two
components - implementation and control.
Implementation involves the implementation
of a set of measures that are implemented
through the management of subsystems,
which are defined in Fig. 2. Controls ensure
that all processes meet financial security
objectives by providing oversight and
identifying any discrepancies for corrective
action. Control is carried out by conducting a
regular financial audit, which specifies
periodic checks of financial records and
processes to ensure compliance with internal
policies and external regulations. In addition,
an internal control mechanism that
establishes a system of checks and balances
to monitor compliance with financial plans,
budgets, and policies may also be introduced.

The last stage of the mechanism -
"Adaptation and correction of strategy"

equitable social

20-35
v.30 (2025)
https://smart-scm.org

provides flexibility, allowing the logistics
company to respond to new risks or economic
changes, thereby ensuring long-term
financial security. Corrective actions involve
the development and implementation of
corrective measures for individuals/each
subsystem to ensure financial security, which
is defined in Fig. 2 if any deviations are
detected at the monitoring stage. Adaptation
involves forming reactions to changes in the
external environment, and modifying
strategies (for example, changing investment
tactics or risk management tactics) to better
match new conditions.

The conceptual model of financial
security management of a logistics company
is summarized by evaluating the effectiveness
of the logistics company's financial security
management system, which allows to assess
the overall state of financial security and
evaluate the effectiveness of measures taken
to ensure financial security and correct
strategies in case of deviations from the plan.

Conclusions. So, the conceptual
foundations of the logistics enterprise's
financial security management system are
determined by key principles, methods, and
tools aimed at ensuring the stable functioning
of the logistics company in the face of global
challenges. The conceptual basis of the
financial security management system of the
logistics company should ensure its stability
and ability to quickly adapt to external
changes, and global challenges facing the
logistics company. The financial security
assessment system is the core of this model,
thanks to which the logistics company will be
able to conduct an integrated assessment of
financial security, assess potential threats to
its activities to ensure financial stability, and
increase competitiveness in the face of global
challenges..
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MANAGEMENT OF FOOD SECURITY AND TRANSPORT SERVICES OF
AGRICULTURAL ENTERPRISES OF THE GRAIN MARKET

Viktor Koval, Kateryna Kozak, Ihor Savenko, Valeriia Drozdova, Natalia Asaulenko, Iryna
Honcharova. «<Management of Food Security and Transport Services of Agricultural Enterprises of the
Grain Market». The article presents the results of a study of the state of transport support for agricultural
producers as a basis for ensuring food security both within the country and in the international arena. The main
types of transport involved in organizing transport services for various groups of agricultural products are
described. The main directions for ensuring the high-quality and timely export of finished products from the
places of their production are considered, especially grain crops and milling products, which play an important
role in fulfilling the guarantees provided by Ukraine in the global food security mechanism. The methodology of
statistical research is used as a tool for assessing the effectiveness of the analysis since the demand for transport
services depends on the efficiency of agricultural enterprises, which, in turn, are very sensitive to natural and
climatic influences. According to the results of the study, only 4% of the total number of road transports was
carried out on orders from livestock producers, which means not only a low level of development of the transport
service system for this group of agricultural producers, but may also be a consequence of imbalances in the
development of this sector of agricultural production. The results obtained can be used to identify internal
reserves for increasing the coverage of agricultural producers with transport services to meet domestic demand
for food and reduce food imports due to the inability to provide domestic producers with reliable logistics
services. Ensuring food security is a complex process that requires high-quality interaction between many
industries and effective management by state authorities. Transport services for agricultural producers should
become an effective tool for ensuring food security both in the domestic market of Ukraine and in fulfilling
Ukraine's international obligations.

Keywords: management, food security, grain market, transport services, transportation of grain and
milled products, transportation of agricultural products of plant and animal origin

Bikmop Koeano, Kamepuna Ko3ak, lzop CaseHko, Banepia [jpo3zdoea, Hamansa AcayneHko,
Ipuna loHuapoea «YnpaeniHHa npo0oeo/sbY4ol0 6e3neKol Ma MpaHcnopmHuUM o6c/1y208y8aAHHAM
azpapHux nionpuemcme 3epH08020 PUHKY». Y cmammi HaseOeHO pe3ysibmamu 00C/TiOKeHHA CMaxy
MPAaHcNopmHo20 3abe3nedyeHHs CislbCbK020CNOOAPCbKUX MOBAPOBUPOOHUKI8 AK OCHOBU 3abe3neyeHHs
npo0080/1640i 6e3neKku AK ycepeduHi KpaiHu, mak i Ha MixXHapoOoHit apeHi. Oxapakmepu308aHO OCHOBHI 8UOU
mpaHcnopmy, 3a0ifiHi 8 op2aHi3ayii mpaHcnopmHo20 06C/1y208y8GHHA PI3HUX 2pyN CiflbCbKO20CNOOAPCbKOI
Npodykuii. Po3anaHymo OocHo8Hi HanpAmu 3abe3ne4yeHHA AKICHO20 MA CBOEYACHO20 BUBE3EHHA 20MO8OI
npoOyKuil'3 micys ii sUpobHUYMEA, 0cobU80 3epHOBUX Kylbmyp ma npodyKmis ix nepemony, AKi 8idizparome
8AXK/IUBY POJIb Y BUKOHAHHI 2apaHmil, ski Haoae YkpaiHa 8 2106a16HOMYy MexaHi3ami npoo00o8o1bYOI 6e3nexu.
Ak iHCMpymeHmM OUiHKU eeKkmusHOCMi aHAsI3y BUKOPUCMOBYEMbCA Memoo0osI0zia CMAamMuUCMUYHUX
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00C/liOXeHb, OCKIZIbKU NoNUM HA MPAaHcnopmui nociyau 3anaexume 6i0 egekmusHocmi pobomu
CinlbCbK020CNOOAPCbKUX NIONPUEMCMSE, AKi, ¥ CBOIO Yepey, € Oyxe Yymaugumu 00 NPUPOOHO-KAIMAMUYHUX
ennueig. 3a niocymkamu 00cnioxeHHs, uwe 4% 8i0 3a2anbHOI Kilbkocmi nepegeseHb asmomobinbHUM
mpHacnopmom 6ys0 30ilicHeHO 3a 3aMos/IeHHAMU 8UPOBHUKIB MBAPUHHUYMEBd, W0 03HAYA€E He MiflbKu
HU3bKUU piBeHb pO3BUKY cuCmemMu mpaHcnopmHozo o06c/y208y8aHHA Uiei 2pynu  supobHukes
Cinbcbko2ocnodapcukoi npodykuil, ane U mMoxe 6ymu Haciokom oucnponopuyili y po3sumky yiei 2anysi
CinlbCbk020CN00ApCbKo20 BUPObHUYMBA. Ompumaxi pesynemamu MoXyme Oymu 8UKOpUCMAHi 0nA
8UABJIEHHA BHYMPIWHIX pe3epaig 36inbWeHHA 0XON1eHHA Ciflbe0cn8UPOBOHUKIE MPAaHCNOPMHUMU NOC/Ty2amu
3 Memoro 3abe3nedyeHHs BHYMPIWHLO20 NONUMY HA NPoO00BOALCMBO MA 3MeHWEeHHA iMnopmy
Npooo8o/IbCMBA Yepe3 HeMOX/Iugicme 3abe3neyumu B8iMYU3HAHUX MOBAPOBUPOBHUKI8 HadiliHUMU
J1I02icmudHUMU nocyeamu. 3abesnedeHHA NPo0o8obLYOI be3neku - cknadHul npouec, o hompebye AKicHOI
83aemo0il 6azamvoi 2asyzeli ma egekmusHo20 KepysaHHA 3 6OKy OepXasHuUx opzadis. TpaHcnopmHe
06C/1y208y8aHHA BUPOBHUKIB CiNlbCbKO20CN00APCbKOI NPOOYKYii MAE cmamu egpeKmugHUM iHCMpYMeHMoMm
3a6e3neyeHHA NPo00BOJIbHOI be3neku AK HA BHYMPIWHbLOMY PUHKY YKpadiHu, mak 0 npu BUKOHAHHI
MiXXHApPOOHUX 30608543aHb YKpaiHU.

Kniouosi cnoea: ynpaBniHHA, npopoBosibda 6e3neKa, 3epHOBWIA  PUHOK, TPAHCMOPTHE
06CnyroByBaHHA, NEPEBE3EHHA 3€pHa Ta MPOAYKTIB Nepemosy, NePEBE3EHHSA CibCbKOroCnoaapcbKol
NPOAYKLii POCTMHHOIO Ta TBAPUHHOIO NMOXOAPKEHHS

Introduction. In the context of of the transport management framework for

international specialization in agricultural
production, the distribution of products
across different countries is uneven. To ensure
the direct consumption of agricultural goods,
they must be transported over considerable
distances. The management of transport
services for agricultural enterprises addresses
two key challenges: the efficient sale of
agricultural products and the assurance of
food security.

Transport services tailored for agricultural
producers aim to guarantee seamless support
for all stages of production, addressing the
time-sensitive demands of the sector. The
seasonal variability of agricultural operations
necessitates a diverse fleet of transport
vehicles and the implementation of an
efficiently organized transportation
management system (Burak et al, 2019). To
foster optimal conditions for agricultural
output, careful coordination of product flows
is essential, especially in light of possible
alterations to the quality or properties of
goods during transit (Davydenko, Titenko,
Koval, & Skrypnyk, 2024). This underscores the
critical importance of bolstering security
measures, which form an integral component

agricultural enterprises.

The development of agricultural markets
depends on the methods used to ensure a
sufficient supply of goods (Penev, Shyriaieva,
Legeza, Merkulov, & Honcharova, 2024).
Uneven production capabilities across
different regions, climate changes that
continuously worsen conditions for growing
traditional crops, and the passive approach of
some producers in seeking new crops and
adapting to evolving agricultural conditions
all contribute to the growing importance of
transport infrastructure for grain producers in
ensuring food security (Koval et al., 2025).

However, established supply chains are
not always optimal and may fail to align with
shifting production conditions and crop
patterns influenced by climate change.
Effective management of transport logistics
for agricultural producers is, therefore, a key
factor in enhancing the efficiency of
agricultural production (Honcharova et al.,
2024).

In the grain market, an essential
component of transport service management
is the organization of grain and pre-milled
product deliveries to ports. Since most
shipments cover long distances, sea transport
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plays a crucial role (Honcharova & Metil,
Finding areas of innovative activity of the
enterprise, 2022). This study aims to analyze
how different delivery methods for grain and
pre-milled products impact the final cost of
goods, which form the foundation of food
security.

Literature review. Globalization and
local integration create conditions that
enhance the ability of agricultural producers
to supply their products, which is reflected in
the level of profitability of agricultural
production. Rau et al. (2023) argue that
increasing the mobility of goods is easier in
the presence of established transportation
channels, but technological barriers may arise
in creating new transport links, especially in
the process of supporting cross-border trade
(Rau, Antoniou, Busch, & Hariharn, 2023).
Matyushenko and Redko (2020) point to the
need to eliminate Ukraine's transport
isolation in the field of rail transport due to
differences in rail standards, which confirms
the view of Rau et al. on the need to overcome
technological discrepancies to ensure
international mobility (Matyushenko & Redko,
2020).

The impact of globalization processes on
world markets is highlighted by Sabri (2024),
paying special attention to the food market as
one of the most socially significant in the
framework of global cooperation (Sabry,
2024). According to van den Akker et al.
(2024), there are currently some problems
that can be solved in the process of
transporting food supply networks since
existing established supply chains do not
meet the global demand for food, especially
in East African countries (van den Akker,
Fabbri, & Slater, 2024). Thow and Nisbett
(2019) consider the issues of the stability of
food systems depending on the quality of
transport  service  management  for
agricultural producers, paying attention to
the issues of timely adjustment of transport
flows to implement qualitative changes in the
system of ensuring the stability of food
supplies (Thow & Nisbett, 2019, 394(10200)).
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Particular attention is paid by various
authors to environmental issues, the
management of which is a component of
transport service management. Gie et al.
(2024) consider global trends in changes,
including in the field of transport, necessary
for the sustainable development of the
environment (Gie, McNeill, & Bannerman,
2024). Mia et al. (2022) emphasize the impact
of green entrepreneurship on social changes
in the world and draw attention to the
possibilities of green entrepreneurship in the
provision of transport services to agricultural
producers, including grain producers (Mia, et
al., 2022).

As a solution to the food security
problem, Tsai et al. (2020) propose to develop
smart and sustainable supply chains in
cooperation with logistics, for which it is
proposed to digitally reorganize existing
supply chains, but this reorganization is
largely aimed at tracking the location of food
cargo, changing vehicles, but does not
consider the issues of providing backup
methods of food delivery, which does not
contribute to strengthening food security
(Tsai, Kosacka-Olejnik, & Golinska-Pawson,
2020). Skyba et al. (2023) consider the
possibilities of clusters in the economic
development strategy, but do not take into
account the need to implement modules for
ensuring food security in city clusters (Skyba
et al., 2023). Despite the diverse study of the
possibilities of improving transport services
for agricultural producers, and especially
grain crops, which form the basis of food
security in various territories, and for which
Ukraine is one of the main suppliers of food,
transport issues require further study in order
to improve the management of both
transport services and food security.

Description of the research object. One
of the priority areas of economic
development in Ukraine is the development
of agricultural production since there are
production resources available and there is
significant potential for increasing the
efficiency of agricultural production. Over the
past 35 years, there has been a varying
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percentage of value added to Ukraine's gross
domestic product generated in the fields of
agriculture, forestry, and fisheries (Figure 1).
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Figure 1. Percentage of value added in Ukraine's GDP generated in agriculture, forestry, and
fishing.
Source: Compiled based on (World Bank, 2024).

Significant fluctuations in the percentage
of added value (maximum 24.65% in 1993,
minimum 6.28% in 2007) are explained by
different levels of added value creation in the
field of industrial production. However, for
Ukraine, the percentage of added value from
gross domestic product significantly exceeds
the world average, which indicates significant
volumes of agricultural production and the
constant demand for transport services for
agricultural producers.

Since different territories are differently
provided with transport infrastructure, there
are imbalances in the transport services for
agricultural producers.

The role of road transport in providing
agricultural producers. In Ukraine, the most
developed system of automobile support in
the field of transport services is the system of

automobile support. Therefore, the vast
majority of agricultural products are
transported by road. According to the results
of the observation conducted by the State
Statistics Service of Ukraine for the period
from 2017 to 2021, the vast majority of
agricultural products transported by road are
grain products (78-80%), and among other
types of plant products, potatoes (0.4%),
sugar beets (3%), other fresh vegetables and
fruits (3.4%), live plants and flowers (0.1%) and
other plant products (10.1%).

Among animal products, live animals
account for 0.2% of the total volume of cargo
transported by road for the period from 2017
to 2021, milk accounts for 2.1%, and other raw
materials of animal origin account for 0.4%
(Figure 2).
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Figure 2. Transportation of agricultural products by road.
Source: Compiled based on State Statistics Service of Ukraine (2024).

To provide road transport services for the
transportation of plant products, it is
necessary to take into account the specifics of
the goods, the transportation of which was
ordered by agricultural producers. For the
transportation of vegetables and fruits, which
are transferred by the customer of transport
services in specialized containers, it is
necessary to provide for the reverse
circulation of the container, the
transportation of which should be carried out
in the most compact form to save transport
resources. Also, when transporting fruits and
vegetables, depending on the density of the
fruits, commodity volumes should be
provided, taking into account natural waste
due to possible errors in sorting products.

When transporting small-scale crop
products, such as dill, green onions, it is
necessary to take into account temperature
regimes and air humidity levels (Shmygol,
Luczka, Harbar, Koval, & Cioca, 2024, No 1,
Vol.72). When transporting flowers, seedlings
and seedlings, there are also features that
must be taken into account when planning
transport services for agricultural producers.

Road transport is actively used in the
transportation of agricultural products in
international traffic. Figure 3 presents general
information on the transportation of
agricultural products by road in international
traffic for the period from 2017 to 2021.
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Figure 3. Transportation of agricultural products by road in international traffic.
Source: Compiled based on State Statistics Service of Ukraine (2024).

In international traffic, the vast majority of
products transported within the framework of
transport services for agricultural producers
are fresh vegetables and fruits (38%). This is
due to the high mobility of road transport, the
convenience of loading and unloading
operations, and the high density of roads in
areas where these types of agricultural
products are actively produced. Under these
conditions, it is observed that other plant
products account for 27% of the total volume
of transportation within the framework of
transport services for agricultural producers
by road in international traffic. In general, crop
products account for 96% of the total volume
of transportation by road in international
traffic, which is explained by the significant

mobility of crop producers, unlike livestock
producers (State Statistics Service of Ukraine.
Agriculture, forestry and fisheries).

In contrast to the total volume of road
transport, grain has a much smaller share in
international transport (27% versus 80%),
which is due to the use of other types of
transport for grain producers to provide
transport services in the implementation of
international agreements. A significant part of
the transportation of grain and milling
products is carried out by rail and water
transport. In general, rail and water transport
for the period from 2016 to 2020 transported
mainly grain and milling products from the
variety of agricultural products (Figure 4).
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Figure 4. Transportation of grain and milling products by rail and water transport.
Source: Compiled based on State Statistics Service of Ukraine (2024).

The role of railway transport in
ensuring the export of agricultural
products. Railway transport provides
transport services to grain producers only
within the territory of Ukraine, which is
explained by the difference in tracks between
Ukraine and the EU countries and other
European countries. The exception is the
railway tracks in Moldova, which have the
same standard as the tracks in Ukraine.
However, due to the lack of demand for grain
from Moldova, these tracks are used only for
transit transportation of grain to the seaport
of Reni, which provides transport services for
the functions of a river and seaport at the
same time. The port, which is located in the
South-Western part of Ukraine, at the junction
of the Ukrainian, Romanian and Moldovan
borders, and the intersection of four transport
corridors (Cretan No. 7 and No. 9, Eurasian and
Black Sea), has great potential, especially in

the field of international trade, however,
deliveries to this port can only be carried out
either by road or by rail in transit through the
territory of Moldova.

The role of water transport in ensuring
the export of agricultural products. Since
there are certain specifics in the transport
service of grain and milled products
producers, such as large batches of products,
the threat of fires during transportation,
complex loading and unloading processes
that require stationary specialized
equipment, transport service by water
transport is in the greatest demand among
grain and milled products producers
operating in the international food security
system. Figure 5 presents the total volumes of
grain and milled products transported by
water from 2016 to 2020.
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Figure 5. Transportation of grain and milling products by water in 2016-2020.
Source: Compiled based on State Statistics Service of Ukraine (2024).

The production of grain and milled
products significantly exceeds Ukraine's
domestic needs for these types of agricultural
products, therefore, a significant part of the
transportation is provided by transport

service providers that carry out transportation
by water modes to grain and milled products
producers when carrying out international
transportation (Figure 6).
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Figure 6. Transportation of grain and milling products by water transport in international
traffic.
Source: Compiled based on State Statistics Service of Ukraine (2024).
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Ukraine's priority in the production of
grain and milled products, formed in the
process of international specialization, plays
an important role in creating a system of
international food security and shapes the
volumes of gross domestic product and
exports, which affects Ukraine's position at
the international level.

Conclusions. The study of the transport
support system of agricultural producers
showed that the main commodity flow both
in the domestic and foreign markets is grain
milled products. When transported by road,
grain and milled products make up 80% of the
total volume of transportation, which
indicates the stability of demand for services
for the transportation of this type of
agricultural product, especially within the
domestic market, since in foreign trade
operations, grain transportation makes up
only 27% of the total volume of goods
transported. Consequently, road transport
plays a more significant role in ensuring food
security within the country.

Rail transport is also actively involved in
the transportation of grain and milled
products, however, it should be considered to
a greater extent as an intermediate link in the
implementation of international contracts for
the supply of grain and milled products as
part of ensuring global food security. On
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average, 750 million tons of grain and milled
products are transported per year, which is
about 30% of annual world consumption.
However, due to technical limitations, it is not
possible to use rail transport for mass grain
exports.

Water transport is actively used to
provide transport support for international
grain supply contracts, transporting on
average more than 300 million tons of grain
and milled products per year, which is 14% of
global grain consumption. However, to
expand the possibilities of providing grain
producers with water transport services,
infrastructure solutions are needed that will
facilitate access to port infrastructure facilities
for transport companies engaged in
intermediate grain transportation.

In general, taking into account the
volumes of grain and milled products, the
transportation of which is carried out within
the framework of transport services for
agricultural producers, the implementation of
agreements on ensuring food security both
within Ukraine and within the framework of
international cooperation is carried out. This
study did not contain an examination of the
quality and level of development of digital
components of the grain producers' transport
system, which may serve as subjects for
further research.
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TRANSPARENCY AND SUSTAINABILITY: A NEW PARADIGM FOR
SUPPLY CHAIN MANAGEMENT

Larysa Shchekhovska. “Transparency and sustainability: a new paradigm for supply chain
management”. This research examines the evolving paradigm of supply chain management that integrates
transparency and sustainability as core operational principles. The study investigates how modern supply
chains are transitioning from traditional models focused primarily on efficiency and cost reduction to more
holistic frameworks that incorporate environmental stewardship, social responsibility, and economic
sustainability. Through comprehensive analysis, the research identifies transparency as a critical enabler of
sustainable supply chain practices, introducing a six-dimensional framework that encompasses traceability,
transaction, impact, policy and commitment, activity, and effectiveness information. The study presents a
systematic four-step process for building transparency in supply chains: identifying and prioritizing risks,
visualizing risks through mapping techniques, implementing transparency levers to bridge information gaps,
and developing robust management and monitoring systems. The findings demonstrate that supply chain
transparency not only mitigates risks related to environmental and social impacts but also creates long-term
value for all stakeholders. The paper argues that transitioning from traditional monitoring approaches to
transparency-centered sustainability management systems encourages supplier ownership of sustainability
initiatives and fosters collaborative relationships throughout the supply chain. This paradigm shift ultimately
transforms supply chain management from a potential source of reputational and operational risk to a strategic
driver of competitive advantage and sustainable development. The practical implications include
methodologies for companies to implement transparent and sustainable supply chain practices that align with
global standards such as the United Nations Global Compact principles while improving operational resilience
and stakeholder trust.

Keywords: supply chain sustainability, transparency, corporate responsibility, environmental
governance, traceability, risk management, sustainable development, supplier engagement, monitoring
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Jlapuca Llexoecvka. "lpo3opicme i cmanicme: Hoea napaduzma ynpaejiiHHA J1GHYI020M
nocmaeok". Lle 0oc/ioxeHHA po32/190a€ esomoUioHylo4y napaduzmy ynpasiiHHaA 1aHY020M NOCMABOK, AKA
iHmezpye npo3opicme i cmanicme AK OCHOBHI onepauiliHi npuHyunu. [ocnioxeHHA 8UBYAE, AK Cy4ydcHi
JIGHYI02U NOCMABOK Nepexo0ams 8i0 mpaduuyiltiHux moodesiell, OpiEHMOBAHUX NepedaxHoO Ha e(heKMUBHICMb
ma 3HWxeHHs sumpam, 00 6iyibw YinicHUX KOHUenyil, Wo 8KII04YArmMe eKosio2idHe ynpaesiHHa, coyiansHy
8i0noeioanbHicMb ma eKoHOMIYHy cmasicme. LUnaxom KomMnsieKkCHO20 aHanisy 00C/TiOKeHHA BU3HAYAE
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npo3opicme AK Kpumu4Hul akmop, Wo CNpuae cmaaum NPAKMUKam y JIGHYo2ax NOCmasok, ma
npedcmassiae wecmusuMipHy MOOesb, AKA BKJIIOYAE HPOPMAYi0 NPo NPocmexysaHicms, MpaH3axyii,
8n/ius, noJlimuky ma 300608'43aHHA, OifflbHICMb ma egekmusHicme. [ocnioxeHHA npedcmassiae
cucmemamuyHul yomupuemanHutli npoyec nobyoos8u npo3opocmi 8 1AHY2ax NOCMAsoK: ideHmudikayis
ma 8U3HA4YeHHs npiopumemHoCmi  pu3ukig, 8i3yanizayis pusukie 3a 0onomozow  Memodis
Kapmoepagy8aHHA, 8NPOBAOXKEHHA 8aXeni8 npo3opocmi 018 NOOOAAHHA iHGOpMAYitiHUX Npo2asiuH, a
MAakoX po3pobka HAdiliHUX cucmem ynpassiiHHA ma MOHIMopuHzy. Pesynemamu deMoHcmpyrome, Wo
npo3opicme J1IAHYt02a NOCMAYAHHA He JluWe 3MeHWYE pU3UKU, NOB8'A3AHI 3 eK0/I02iY4HUMU md couianbHUMU
sgnausamu, ane U CmMBOPIOE 00820CMPOKO8Y UiHHICMb 018 8CiX 3ayikasneHux cmopiH. Y cmammi
cmaeepOXyemoca, wo nepexio 8i0 mpaoduyiliHux nioxo0ie MoHimopuHay 00 cucmem ynpdsniHHA cmanaum
pO38UMKOM, OPIEHMOBAHUX HA NPO30PiCMb, 3a0X04YE NocMa4ansHuKie 6pamu Ha cebe 8ionogidanbHicme 3a
iHiyiamueu 3i cMasnoz20 po38UMKY mMa Cnpusa€e po3BUMKY chignpayi y 8CboMy 1aHY02y Nocmdasok. La 3amiHa
napaouzmu 3pewmolo Nepemeopioe yNpassliHHA JIAHUIO20M NOCMAYAHHA 3 NnomeHyiliHo2o Oxepena
penymayitiHoeo ma onepayitiHo2o pusuky Ha cmpameziqyHuli Opalisep KOHKypeHmMHOI nepesazu i cmasno2o
po3sumky. [TIpakmuyHi HacioKu 8KIYAOMb Memo0os102ii 0715 KOMNAHIl Wo00 8NPOBAGKEHHS NPO30PUX i
cmanux npaKkmuk y JIGHU02axX noCmMayvaHHsa, Aki 8ionogioaloms 2106a16HUM CcmaHoapmam, makum AK
npuHyunu [nobanvHozo 0o208opy OOH, sooHouac nidguwjyrouu onepayitiHy cmilkicme ma 0o8ipy
3ayikassieHUx CmopiH.

Kniouoei cnoea: crtanuii pO3BUTOK JAHLOMB MNOCTayaHHA, MNPO30pPiCTb, KoprnopaTuBHa
BiAMOBiJaNbHICTb, €KONOriYHe ynpaBniHHA, BiACTEXYBaHICTb, YNPaBAiHHA pU3nKamu, CTaun pPO3BUTOK,
B3aEMOJif 3 NocTayanbHMKamMm, CUCTEMU MOHITOPUHTY, BaxKeni MPOo30pOoCTi, BACHICTb NOCTavyanbHUKIB.

Introduction. In today's interconnected can deliver both competitive advantage and

global economy, supply chain sustainability
has emerged as a critical component of
corporate  responsibility and  strategic
management. As organizations navigate
increasingly complex networks of suppliers,
manufacturers, distributors, and customers,
the need to address environmental, social,
and economic impacts throughout the
product lifecycle has become paramount. The
traditional view of supply chains as mere
operational mechanisms for delivering
products and services has evolved into a
broader understanding that recognizes their
role in advancing sustainable development
objectives.

Supply chain management now extends
beyond the mere oversight of logistics and
operations to encompass responsibility for
environmental stewardship, social welfare,
and ethical governance throughout the entire
value network. This paradigm shift has been
driven by multiple factors, including
heightened consumer awareness, regulatory
pressures, investor demands, and the
recognition that sustainable supply chains

positive societal impact.

The concept of transparency has
emerged as a fundamental principle in this
new paradigm. Transparency in supply chains
refers to the visibility of information across
various dimensions, from traceability of
products and materials to the disclosure of
environmental and social impacts. It serves as
both a tool for accountability and a
mechanism  for  driving  continuous
improvement in sustainability performance.

Despite growing recognition of its
importance, many organizations struggle to
implement effective transparency and
sustainability practices within their supply
chains. This challenge stems from the
complexity of global supply networks,
information asymmetries, and the difficulty of
coordinating sustainability efforts across
multiple tiers of suppliers and partners.

This article examines the evolving
paradigm of supply chain management that
integrates transparency and sustainability as
core operational principles. It explores
theoretical frameworks for understanding
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supply chain transparency, presents practical
approaches for building transparent and
sustainable supply chains, and discusses the
transition from traditional monitoring to
more collaborative models of sustainability
management.

Analysis of recent researches and
publications. The academic literature on
supply chain sustainability and transparency
has expanded significantly in recent years,
reflecting growing interest from both
researchers and practitioners. Early work in
this field primarily focused on environmental
aspects of supply chain management, such as
green supply chain management and
environmental performance measurement.
However, more recent research has adopted a
more  comprehensive  approach  that
integrates  environmental, social, and
economic dimensions of sustainability.

Scholars have developed various
frameworks for  conceptualizing and
implementing sustainable supply chain
management. Gardner et al. provide a
foundational framework for understanding
transparency in global commodity supply
chains, highlighting the multidimensional
nature of transparency and its role in
improving sustainability outcomes. Building
on this conceptual foundation, Buck explores
the practical dimensions of transparency in
supply chains, examining how organizations
can implement transparency initiatives that
create meaningful change. The relationship
between transparency and corporate
investments in sustainability is examined by
Rueda et al, who analyze the selection of
instruments in the agri-food industry. More
recent publications from Tredence Inc. and
The International Center for Trade
Transparency Limited focus on the essential
nature of transparency and traceability for
sustainable supply chains, highlighting
emerging technologies and approaches that
enable greater visibility.

Despite these advances, gaps remain in
our understanding of how organizations can
effectively transition from traditional supply
chain management approaches to more
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transparent and  sustainable  models.
Additionally, more research is needed on the
specific  mechanisms  through  which
transparency drives improvements in
sustainability = performance and how
organizations can overcome barriers to
implementation.

The purpose and objectives of the
study. The primary purpose of this research is
to examine the integration of transparency
and sustainability principles into supply chain
management practices, exploring how this
new paradigm transforms traditional
approaches and creates value for
organizations and their stakeholders.

Specific objectives of the study include:
to define and conceptualize supply chain
sustainability and transparency within the
context of contemporary business practices
and global sustainable development
objectives; to develop a comprehensive
framework for understanding different
dimensions of supply chain transparency and
how they contribute to improved
sustainability performance; to identify
practical approaches for building transparent
and sustainable supply chains, including risk
assessment, visualization, information
gathering, and management processes; to
analyze the mechanisms through which
transparency and sustainability practices
create business value while advancing
broader societal goals.

By addressing these objectives, the study
aims to contribute to both theoretical
understanding and practical implementation
of transparent and sustainable supply chain
management practices.

Basic material and results. Supply chain
sustainability can be defined as "the
management of environmental, social and
economic impacts, and the encouragement
of good governance practices, throughout
the lifecycles of goods and services." The
objective of this approach is to create, protect,
and grow long-term value for all stakeholders
involved in bringing products and services to
market [1].
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A sustainable supply chain considers the
environmental and social impact of a
product's journey through the entire supply
chain, from raw materials to final delivery.
However, it is important to recognize that
sustainability is a dynamic concept that
evolves over time. As our understanding of
environmental and social challenges
deepens, the criteria for what constitutes a
"sustainable" supply chain will inevitably
change.

Transparency, within this context, refers
to the ability of businesses not only to "know
internally" that they are exercising due
diligence but also to "show externally" that
this is the case. This concept has both
normative and substantive dimensions.
Normatively, transparency is viewed as a tool
to serve principles of democracy,
participation, and accountability.
Substantively, it encompasses concrete
criteria necessary to improve sustainability
practices, including monitoring, disclosure,
reporting, and verification [3].

To provide a more comprehensive
understanding of supply chain transparency,
we propose a framework consisting of six
interrelated dimensions of information:

1) Traceability information that reports
on the different actors involved in a supply
chain, their roles, and the connections
between actors and production localities.

2) Transaction information that reports
on purchasing practices and investment
decisions of different supply chain actors,
helping identify the main beneficiaries and
those who share responsibility for
sustainability concerns [4].

3) Impact information that reports on
social and environmental impacts associated
with specific stages in a supply chain, setting
a baseline for assessing performance.

4) Policy and commitment information
that refers to actors' policies and
commitments to increase sustainability,
providing transparency on differences in the
levels and strengths of policies adopted by
different actors [10].
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5) Activity information that reports on
actions taken by supply chain actors to deliver
on their targets and commitments, showing
how behavior is changing.

6) Effectiveness information that reports
on the effectiveness of interventions in
reducing negative impacts and improving
performance, showing how much progress is
being made.

These dimensions form a cyclical process
of assessment and intervention necessary for
improving sustainability conditions on the
ground.

A Four-Step  Process for Building
Transparency. For organizations seeking to
implement more transparent supply chains,
it's recommend a four-step process:

Step 1. Identifying and Prioritizing Risks.
Given the numerous risks inherent in most
supply chains, organizations need a
systematic approach to determine which to
focus on. Supply chain risks can be grouped
into four broad categories: macroeconomic,
extended value chain, operational, and
functional. Using tools such as the Failure
Modes and Effects Analysis, organizations can
review potential risks from each category and
prioritize them based on severity, likelihood
of occurrence, frequency, and ease of
detection.

Step 2. Visualizing Risks. Once risks are
identified and prioritized, organizations can
map the volume of products flowing around
the world using tools like Google Earth or 3D
mapping. This visual representation reveals
points of vulnerability where large volumes of
products flow from particular suppliers into
high-risk regions. The transparency mapping
process involves identifying suppliers and
business partners, isolating where visibility is
most limited ("information gaps"), and
determining who might help close those
gaps.

Step 3. Using transparency levers to close
information  gaps.  After  highlighting
information gaps, organizations can employ
various transparency levers to bridge them
[5]. These may include:
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—anonymous SMS text surveys for
supplier feedback;

— third-party verification and
certification;
—supply  chain mapping and

traceability systems;
— stakeholder
collaboration;
— technology
blockchain or loT;

Step 4. Managing and monitoring. A
sustainable transparency program must go
beyond closing information gaps to help
organizations learn from and manage the
insights gained. This can be achieved through
supplier databases containing compliance
and risk data, with algorithms to sort suppliers
into risk tiers. More sophisticated systems
might integrate real-time risk indicators,
visualization tools, and predictive analytics
capabilities.

The ultimate goal of supplier
engagement should be supplier ownership of
sustainability, which occurs when suppliers
integrate responsible practices into their
mission, strategy, and decision-making. While
monitoring and remediation are essential for
understanding risks, they have limitations in
addressing root causes or establishing
forward-looking expectations [9].

Both companies and suppliers have roles
in enabling supplier ownership: Companies
should:

— share relevant business information
with suppliers;

— build long-term relationships;

— create incentives for sustainability;

— expect improvements to
sustainability management systems;

— encourage and reward transparency;

engagement and

solutions such as
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—be sensitive to how their business
practices impact suppliers' ability to meet
sustainability expectations.

Suppliers should:

— demonstrate  personal executive
commitment;

— incorporate sustainability into
strategic planning;

— demonstrate continuous
improvement;

— proactively communicate challenges
and progress;

Leading companies are building supplier
ownership through the development of
sustainability management systems,
incorporating evaluation of these systems
into audit protocols, providing training and
consulting for suppliers, and instituting
improvement ladders that emphasize
continuous improvement [8].

The use of different types of information,
as mediated by different transparency
processes and access limitations, can help
inform and shape decisions relating to the
four core challenges of supply chain
sustainability governance (Fig. 1): how to
untangle the complexity of global supply
chains and identify starting points for efforts
to improve their sustainability, how to
manage the different risks associated with
unsustainable production and trade practices,
how to improve conditions on the ground,
and how to assess progress against different
targets and baselines, and understand the
extent to which a given set of interventions
places the trade of a given commodity on a
more sustainable or even transformational
path.
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Figure 1. The relationships between supply chain information, transparency, and supply
chain sustainability governance
Source: developed by the author

Conclusions. This research has examined
the emerging paradigm of supply chain
management that places transparency and
sustainability at its core. Several key
conclusions can be drawn:

First, supply chain  sustainability
represents a fundamental shift in how
organizations conceptualize their

responsibilities, extending them beyond
direct operations to encompass the entire
lifecycle of products and services. This
approach recognizes that in today's
globalized economy, outsourcing business
operations does not mean outsourcing
responsibilities or risks.

Second, transparency serves as both an
enabler and a driver of sustainable supply
chain  practices. The six-dimensional
framework presented in this study -
encompassing  traceability,  transaction,
impact, policy, activity, and effectiveness
information — provides a comprehensive
approach for understanding and
implementing transparency in supply chains.

Third, building  transparent  and
sustainable supply chains requires a
systematic approach. The four-step process
outlined in this research - identifying and
prioritizing risks, visualizing risks, using
transparency levers, and managing and
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monitoring - offers a practical roadmap for
organizations seeking to enhance
transparency in their supply chains.

Fourth, the transition from traditional
monitoring approaches to more collaborative
models that emphasize supplier ownership
represents a critical evolution in supply chain
sustainability. This shift recognizes that
lasting improvements in sustainability
performance require suppliers to internalize
sustainability values and integrate them into
their business strategies and operations.

Finally, supply chain transparency and
sustainability create value not only by
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mitigating risks but also by driving
innovation, enhancing brand reputation,
strengthening stakeholder relationships, and
contributing to  broader sustainable
development objectives.

As organizations continue to navigate
complex global supply networks, the
principles of transparency and sustainability
will become increasingly central to effective
supply chain management. By embracing this
new paradigm, organizations can transform
their supply chains from potential sources of
risk to strategic assets that create value for the
business and society.
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IMPLEMENTATION OF INNOVATIVE METHODS FOR MANAGING
HUMAN RESOURCE DEVELOPMENT IN AGRIBUSINESS ENTERPRISES

Olga Fedyk. «Implementation of innovative methods for managing human resource
development in agribusiness enterprises». This article is dedicated to the theoretical justification and
practical aspects of implementing innovative methods for managing human resource development in
agribusiness enterprises. The relevance of the research topic is explained by the urgent need to modernize the
traditional human resource management system amid dynamic economic transformations, increasing
competition, labor market instability, and rapid technological progress. The study emphasizes that traditional
approaches to human capital development no longer meet the new requirements of the agribusiness sector.
Special attention is paid to the need for introducing innovative tools and methods to improve employee training
efficiency, enhance their ability to adapt to technological innovations, and contribute to the overall
competitiveness of enterprises.

The article outlines the main innovative methods that can be applied to human resource development,
including e-learning technologies, gamification, adaptive learning, as well as coaching, buddying, shadowing,
and secondment methods. The study highlights the flexibility and accessibility of e-learning for workers in the
agricultural sector, which allows them to acquire knowledge without interrupting core production processes, a
critical factor in the seasonal nature of agricultural activities. Furthermore, the use of gamification elements as
a motivational tool is discussed, as it enhances employee engagement and promotes the development of both
professional and soft skills. Special attention is given to adapting the content of training to regional features of
agricultural production, such as climate conditions, soil types, and the specifics of crop cultivation. Coaching is
considered as a means of individual support aimed at unlocking employees' potential, developing leadership
skills, and addressing specific challenges in agricultural production. The buddying and shadowing methods are
analyzed as effective tools for knowledge and experience transfer within the workforce, fostering the smooth
integration of new employees and the spread of best practices. The article argues for the integration of the
concept of continuous learning into the corporate culture of agribusiness enterprises. Additionally, the
importance of involving employees in the development and improvement of training programs is highlighted,
as this will enhance their motivation and foster a sense of responsibility for both personal and organizational
development.

In conclusion, the article asserts that the implementation of innovative methods for managing human
resource development is a key factor in ensuring the sustainable development and competitiveness of
agribusiness enterprises. The introduction of innovative approaches to human resource development will not
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only contribute to the improvement of qualifications and the acquisition of professional skills but also stimulate
employees' creativity, initiative, and readiness for change, which will, in turn, contribute to the successful
development of agricultural production in the context of the digital economy and technological progress.

Keywords: personnel management, agro-industrial complex, innovative methods, e-learning,
gamification, coaching, skills development, lifelong learning

Onvea Qeduk. «BnpoeadreHHA iHHOBaYiliHUX Memodie ynpaeiHHA po36UMKOM NnepcoHany Ha
nionpuemcmeax azponpomuciiogozo Komnjaekcy». Cmammsa  npuceayeHa meopemuyHoOMy
00rpyHmMy8aHHIO Ma NPAKMUYHUM dCNEKMAam 8NpoBAOXEeHHA IHHOBAYIUHUX Memoodig ynpasniHHA
pO3BUMKOM NepCoHAsly HA NIONPUEMCMBAxX azponpoMUC/IO8020 KOMNJIeKCy. AKMyasasHicme memu
00C/IiOKeHHsA NOACHIDEMbCA HA2AIbHOK HeobXiOHIcmoo ModepHi3auii mpaduyiltiHoi cucmemu ynpasiHHA
JI0OCLKUMU pecypcamu 8 ymosax OUHAMIYHUX eKOHOMIYHUX mpaHcgopmayit, 3pocmaroyol’ KOHKypeHUuil,
HecmabinbHoCMi puHKy npaui ma cmpimMmKo20 mexHOI02i4HO20 npozpecy. Y 00CsioKeHHI NiOKPec/IlneMbCH,
Wo mpaoduyitiHi nioxoou 0o po38umMKy /Io0CbKo20 Kanimasny binbwie He 8idnosidame HOBUM 8UMO2aM
azponpomuciiosozo cekmopy. Ocobsiuga yeaza npuoinaemsca HeobxioHocmi 8nposaodxeHHs iHHoB8auiliHUX
iHcmpymeHmis ma memodie 0718 nidsuWeHHs ehekmusHOCMI Ni020Mo8KU NepcoHany, Lioeo 30amHocmi 0o
adanmayii 00 mexHos02iYHUX HO8AUil | BHECKY 8 3a2asbHY KOHKYPEeHMOoCNPOMOXHICMb nidnpuemcma.

Y cmammi okpecnieHo 0CHO8HI iHHOBAYiUHI Memoou, Wo MOXyme 6Ymu 3acmoco8aHi 019 po38Umky
nepcoHainy, 30KpemMa mexHOJI0z2ii eleKmpoHHO20 Has4yaHHA (e-learning), eelmicpikayito, adanmusHe
HAs4YaHHA, a Makox memoou KoyduHzy, buddying, shadowing i secondment. Y 0ocnioxeHHi akyeHmosaHo
y8aey Ha 2Hy4Kkocmi ma 0ocmynHoCcmi esleKmpoHHO20 HABYAHHA 0714 npauyisHUKie azpapHoi cgepu, wo dae
3mo2y 3006ys8amu 3HaHHA 6e3 gidpusy 8i0 OCHOBHUX BUPOBGHUYUX Npoyecis, U0 € 0COOIUBO B8AXTUBUM Y
KOHMeKCMi Ce30HHO020 XAapakmepy CibCbKo2ocnodapcukoi  0OidnbHocmi. Kpim mozo, 062080peHO
8UKOpUCMAHHA efleMeHmis 2elmiikayii Ak iHCmpymeHmy momueayii, Wo nidsuwye 3asayyeHicmeo
npauisHukie i cnpuse hopmMysaHHIO AK npogpeciliHux, mak i m’akux Hasu4dok. Ocobsuea ygaza npudineHa
adanmavyii 3micmy Has4yaHHA 00 pezioHAsbHUX ocobaugocmeli azpdpHo2o 8upobHUYMEed, 30Kpema
KRiMamuy4Hux yMo8, munis rpyHmie ma cneyucpiku 8upouwlysaHHa Kynemyp. KoyduHez po32na0aembca Ak 3acio
iHOUBIOya1bHOI NIOMPUMKU, CNPAMOBAHUU HA PO3KPUMMA NOMeHUiasny npayisHUKie, po38UmoK s1idepcbKux
HABUYOK i 8UpiWeHHA cneyuiyHUX 3a80dHb Yy CinbCbKo2ocnoddpcbKkomy supobHuymsi. Memoou buddying i
shadowing ananizyromecs Ak edpekKmugHi iHcmpymeHmu nepedadi 3HaHb Ma 00ceidy 8 Mexax mpyodos8o20
KoslekKmusy, Wo Cnpusfe niaasHili iHme2pauii HoO8UX NPAYIBHUKI8 i NOWUPEHHIO HAaUKpawux npakmuk. Y
cmammi apeymeHmMyembcs He0bXiOHICMb iHMezpauil KoHyenyii 6e3nepepsHo20 HABYAHHA 8 KOPNOPAMUBHY
Kyllbmypy niOnpuemMcme azponpomuciiosoz2o Komnsekcy. [Jo0amkoso niOKpectoeMeca 8asusicme
3as1yyeHHA npayisHuKis 00 po3poOKU ma 800CKOHANEHHA HABYAbHUX NPO2PAM, U0 CNPpUAMUME 3pOCMAHHIO
ixHbOI MOMUBAuyii ma ghopmysaHH0 noyymms 8idnosidasbHocmi 3a ocobucmudi i op2aHizayitiHuti po38uMOox.

Y niocymky 3a3Hadyaemecs, wo 8nposaocxeHHA iHHosauiliHux Memodie ynpassiHHA pPO38UMKOM
NepcoHasny € Kao4yosum (akmopom 3abesnedeHHA Cmanoe0 POo38UMKY i KOHKYPEHMOCNPOMOMXHOCMI
nidnpueMcme azponpomMuUC/I0B020 KOMNJIEKCY, dOXe 8NPOBAOXKEHHA [HHOBAYIUHUX ni0xodie 00 po3suUMKY
nepcoHasy He Jsuwe cnpuamume nidsUWeHHIO Keanigikayii ma Habymmio npogeciliHux HABUYOK
npayigHukis, a i CMuMyIl08amMuMyms iXHI0 KpeamusHicme, iHiuiamugHicme ma 20moeHicme 00 3MiH, Wo 8
yinomy cnpusmume ycniwlHOMY po38UMKY d2papHO20 8UPOOHUUMBA 8 yMosax Yugposoi ekoHOMIKU ma
MexHOoJ102i4H020 Npo2zpecy.

Knioyoei cnoea: ynpaBniHHA nMepcoHanoM, arponpoMUCIOBMIA KOMMIEKC, iHHOBaLiHIi meToawn,
€NeKTPOHHe HaBYaHHA, renmidikaLifa, KOyumHr, po3BUTOK KOMMeTeHLUil, 6e3nepepBHe HaBYaHHS.
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The relevance of the problem. In the
current context of economic transformation
and the active implementation of digital
technologies, the issue of effective personnel
development management in agro-industrial
enterprises is becoming increasingly
important. Given the growing competition,
labor market instability, and the continuous
renewal of technological processes, there is
an objective need to apply innovative
methods of human resource management.
The relevance of this issue is driven by the fact
that traditional approaches no longer provide
sufficient flexibility and efficiency to meet the
new challenges facing the agricultural sector.

The implementation of innovative
methods for managing personnel
development is crucial not only for increasing
labor productivity but also for ensuring the
competitiveness of enterprises in both
domestic and international markets. The
connection with significant scientific and
practical objectives is reflected in the
necessity to seek new models of professional
training, to develop employees’ leadership
potential, to introduce systems for
continuous competence development, and to
adapt personnel to the use of modern
agricultural technologies. The achievement of
these objectives requires a comprehensive
approach that integrates the latest theoretical
advancements with successful practical
experience in managing human capital within
the agro-industrial production sector.

An analysis of the latest research.
Significant attention has been devoted to the
study of the implementation of innovative
methods for managing human resource
development in agribusiness enterprises by
researchers such as O. Babchynska, V. Gaeva,
N.Zingaeva, V. Stilnyk, S. Kucherenko, I. Kot, S.
Ostrianina, O. Mokii, D. Drobitko, H. Varina, O.
Kovaliova, N. Hudz, I. Sheluzhak, S. Todoriuk,
and V. Kifiak. In their works, they emphasize
the importance of modernizing approaches
to human capital development, introducing
e-learning, coaching, gamification, and other
innovative tools. However, despite the
significant contributions to the advancement
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of this topic, certain aspects remain
insufficiently explored. In particular, further
research is needed on the adaptation of
innovative methods to the specific features of
regional agricultural  production, the
evaluation of their effectiveness under
conditions of seasonality and labor market
instability, as well as the development of
mechanisms for engaging employees in
continuous professional development.

Formulation of the purpose of the
study. The aim of the research is to
substantiate the theoretical foundations and
develop practical recommendations for
implementing innovative methods of human
resource development management in the
activities of enterprises in the agro-industrial
complex, considering current trends in
digitalization, technological changes, and
labor market demands. The research tasks
involve identifying the features of using
innovative approaches to the formation and
development of human capital in the
agricultural  sector, analyzing existing
practices, determining the key factors of
effectiveness of innovative management
technologies, and formulating
recommendations for their integration into
the human resources policy of agro-
enterprises.

Presentation of the main research.
Modern trends in the development of the
agro-industrial complex impose new
requirements on the human resource
management system, which necessitates the
implementation of innovative methods for
human resource development. The activities
of enterprises in the agricultural sector are
closely linked to the use of technological
innovations, automation of production
processes, and digitalization of management
procedures. As a result, the role of personnel
is also changing. Personnel development
management in the context of the agro-
industrial complex requires the integration of
innovative methods into the overall strategy
of enterprise development. The introduction
of cutting-edge technologies should be
accompanied by changes in organizational
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culture aimed at promoting openness to
change, fostering initiative, and supporting a
creative approach to solving production
challenges. Therefore, the improvement of
the personnel development system based on
innovative approaches becomes a key factor
in ensuring the competitiveness of agro-
industrial enterprises.

Innovative methods of personnel
development management encompass a
wide range of tools and technologies aimed
at forming new competencies, increasing
professional flexibility, developing creative
thinking, and enhancing the ability to adapt
quickly. Among these methods, E-learning
holds a special place, as it enables the
organization of qualification improvement
processes regardless of spatial and time
constraints. This form of training has become
popular due to its flexibility and ability to
optimize time for both trainers and
participants [4]. The E-learning method is a
modern and flexible tool for personnel
development that can be effectively applied
in enterprises within the agro-industrial
complex. Thanks to the ability to learn online,
employees can gain knowledge at a
convenient time without interrupting their
main work processes. This is particularly
important for the agricultural sector, where
the seasonality of work and uneven
workloads affect the availability of traditional
training. E-learning allows for training using
modern platforms that offer a wide range of
educational materials: video lectures,
interactive modules, webinars, tests, and
simulators. For agricultural workers, this can
provide an opportunity to study the latest
agronomic technologies, plant protection
methods, precision farming principles, and
the use of drones or other digital tools for field
monitoring. For example, agronomists can
take courses on soil analysis, while technical
staff can learn to maintain modern
agricultural machinery. This method also
helps improve knowledge in management
and economics for company executives.
Online courses can cover topics such as
financial management, risk management,
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cost optimization, or agricultural product
marketing. Furthermore, E-learning supports
professional growth by providing access to
the best international practices and expertise
from leading specialists. The use of E-learning
helps make the learning process accessible
and  effective, improving  personnel
qualifications and enhancing the
competitiveness of agro-enterprises, while
promoting their sustainable development in
the modern agricultural market.

An important aspect is that training
materials can be tailored to the specifics of the
region, taking into account climatic
conditions, soil types, and the specifics of
growing certain crops in a given area. Another
advantage is the ability to organize joint
training for employees from different
companies, creating a platform for experience
exchange. This fosters the formation of a
professional community that brings together
agricultural producers, agronomists, technical
specialists, and managers.

Another important component is the use
of gamification in the professional
development system, which enhances
motivation to learn. Introducing game
elements into training programs makes the
process of acquiring new knowledge more
engaging and interactive, which is especially
relevant for younger workers. Thanks to
gamification, employees can develop not
only professional competencies but also
important personal qualities such as
teamwork, leadership, and problem-solving
skills.

The implementation of adaptive learning
based on artificial intelligence opens new
perspectives for individualizing the personnel
development process. By analyzing data on
each employee’s learning outcomes, the
system can propose personalized
professional growth trajectories. This is
particularly important for enterprises in the
agro-industrial  complex, where the
qualification level of employees can vary
significantly depending on their position,
specialization, and work experience.
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The active use of virtual and augmented
reality technologies allows for the modeling
of production processes, creating simulators
for practicing complex skills without risk to
real production. For the agricultural sector,
this is especially relevant when working with
machinery, complex equipment, or in
processes where significant financial or
environmental risks exist in case of employee
errors.

Innovative approaches to personnel
development also include the introduction of
the concept of continuous learning, which
should become part of the corporate culture
of agro-industrial enterprises. The continuous
learning system is aimed at regularly
updating employees' knowledge and skills,
which is critical in the context of rapid
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technological changes. It is based on
principles of self-education, mentoring,
participation in professional communities,
and the use of external learning resources.
Another component of the innovative
approach to personnel development is the
creation of internal corporate universities,
training centers, and innovation laboratories.
Such structures allow enterprises to
independently  form  the  necessary
competencies, quickly respond to market
changes, and integrate new developments
into production processes. In developed
economies, effective approaches to corporate
training and enhancing the professional
potential of employees are widely used (Fig.

1).

4 I
COACHING BUDDYING
INNOVATIVE METHODS
OF PERSONNEL
DEVELOPMENT
MANAGEMENT
SHADOWING SECONDMENT
o J
Figure 1 — Innovative Methods of Personnel Development Management [4; 5]
Coaching serves as an effective tool for supporting employees in applying these
personnel  development, capable of technologies to meet the real needs of their

significantly enhancing the productivity of
agricultural enterprises. This method is
focused on providing individual support to
employees, helping to unlock their potential,
improve professional competencies, and
solve specific tasks in the agricultural sector
[6]. Thus, coaching can be used to introduce
the latest technologies and practices. For
example, mentor-coaches can work with
agronomists or technical staff, helping them
better understand the benefits and
operational principles of modern tools, such
as drones for field monitoring, precision
farming systems, or automated irrigation
complexes. Instead of simple instruction,
coaching focuses on a personalized approach,

enterprises. For the management staff of
agricultural enterprises, coaching becomes
an effective tool for developing leadership
skills. Middle and senior managers can learn
to make more effective decisions, motivate
teams, and optimize work processes. This is
particularly important in agriculture, where
there is often a need to quickly adapt to
changes — whether due to weather conditions
or market fluctuations. Coaching is also useful
for adapting new employees, especially
young ones starting their careers in
agriculture. Individual work with a coach
helps newcomers not only quickly acquire
basic skills but also build trust with their team,
understand the specifics of the job, and adopt
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the corporate culture of the enterprise. In
addition, this method can be used to address
specific problems. For example, coaches can
help employees solve issues related to cost
optimization, increasing yields, pest control,
or mastering new agricultural technologies.
Coaching encourages the search for personal
solutions, develops critical thinking, and
boosts confidence in one's actions. In the
context of Ukrainian agrarians, where
agriculture has rich traditions but faces
modern challenges, coaching will help
enterprises combine traditional knowledge
with innovative approaches. This will
contribute to increased productivity, staff
motivation, and ensure the sustainable
development of the agro-industrial sector.
Buddying is the process of knowledge
and experience transfer between individuals,
based on the principles of interaction and
feedback. The essence of this method lies in
informal knowledge exchange between
professionals who are willing to share their
experience based on mutual interest. It does
not imply a strict structure or rigid
regulations, such as set hours or mandatory
meetings [4]. On the contrary, the exchange
happens spontaneously, often in an informal
setting, between colleagues who share
common interests or work on similar tasks.
The buddying method can also be an effective
tool for personnel development in
agricultural enterprises, considering the
specifics of a particular region and the
characteristics of the industry. In agriculture,
there is often a gap between the experience
of senior professionals and the needs of
younger workers, as well as between
traditional practices and modern
technologies actively being implemented in
the agricultural sector. Buddying helps to
bridge these resources, creating an
environment for continuous learning.
Experienced workers, familiar with the
climatic and soil conditions of a specific
region, can pass on their knowledge to
younger agronomists or workers, helping to
adapt modern technologies to local
conditions. For example, they can explain
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which crop varieties are better suited to
different areas, how to use fertilizers more
effectively, or how to optimize work

depending on  weather  conditions.
Additionally, younger specialists with
knowledge of the latest agricultural

techniques, such as using GPS navigation,
drones for field monitoring, or digital
management systems, can share these
insights with senior colleagues. This facilitates
the integration of modern technologies into
traditional processes. Buddying can also be
used to organize informal knowledge
exchanges between agricultural producers
working in the same region. Such meetings
can help spread best practices in crop
growing, pest control, or cost optimization,
contributing to the overall development of
the region's agricultural sector. To enhance
qualification at the workplace, new
employees can be paired with experienced
mentors who will teach them the nuances of
specific tasks, such as operating machinery,
caring for livestock, or working with irrigation
systems, in an informal setting. This approach
will help newcomers adapt more quickly to
the working conditions and requirements of
the enterprise. Buddying will also help form a
corporate culture by fostering an atmosphere
of mutual assistance and trust within the
team. In agriculture, where work is often
collaborative, this is especially important. The
implementation of buddying will allow
agricultural enterprises to create a flexible
learning  system based on human
interactions, which will foster professional
development, improve productivity, and
enhance the competitiveness of the region's
agricultural sector.

The Shadowing method is a form of
training where an employee "shadowing"
observes an experienced colleague’s work [5].
This method can be extremely useful in
personnel development at agro-industrial
enterprises, as it allows new or less
experienced employees to learn from real-life
work examples and gain practical knowledge
directly in the field, observing the work of
more experienced colleagues. This method is
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particularly effective in agriculture, where
knowledge is often transferred through
hands-on experience. Employees who
shadow their mentors have the opportunity
to master various aspects of the work, from
organizing agricultural processes to servicing
machinery and managing workgroups. For
example, young agronomists or technicians
may observe the work of more experienced
colleagues, learning best practices in crop
growing, land preparation, or even setting up
and maintaining agricultural machinery. This
will allow them to quickly acquire necessary
skills and knowledge without the need for
prolonged theoretical training, as practical
experience is often the most effective. For
managers or employees seeking to develop
their leadership and management skills, the
Shadowing method also offers the
opportunity to learn from real-life examples
of decision-making, staff interaction, and
solving work-related issues. This approach
will allow junior managers or future company
leaders to better understand corporate
culture and effective management strategies
by observing the work of more experienced
colleagues. This method also facilitates a
faster integration of new employees into the
work process, allowing them to directly
engage with the enterprise's activities and
receive valuable advice and feedback from
those who already have experience. As a
result, the Shadowing method not only
enhances employees' qualifications but also
helps them adapt to the specific nature of
work in the agricultural sector, which is crucial
for the development of agro-industrial
enterprises.

Another interesting method is
Secondment, which involves transferring staff
to another department or even enterprise to
gain specific experience [4]. This method can
also be used to exchange experience
between different enterprises in the
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agricultural sector. It will allow employees to
learn how to use innovative approaches and
effective strategies. Temporary transfers
provide employees with new career growth
and development opportunities, as they allow
them to demonstrate their abilities in new
roles or positions. Through Secondment,
employees can gain important
interdisciplinary experience, which will later
contribute to more efficient performance in
their main roles. For the enterprise, itis also an
opportunity to bring in new ideas and
approaches, improve management and
technologies, thereby enhancing the overall
efficiency of the enterprise.

After analyzing various methods aimed at
managing personnel development, we
suggest that agro-industrial enterprises, in
addition to the aforementioned methods,
focus on developing their personnel in the
directions depicted in Figure 2.

An important condition for the effective
implementation of innovative methods for
managing personnel development is the
formation of a system for evaluating training
outcomes. This will allow for tracking the
dynamics of changes in employees'
professional training, assessing the impact of
educational  activities on  production
performance, and adjusting development
programs according to the actual needs of the
enterprise.

Equally important is the involvement of
employees in the process of developing and
improving  training  programs.  Active
participation in identifying their educational
needs, assessing the quality of training, and
suggesting improvements to training
programs will increase their motivation and
engagement in their own development
process.
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PERSONNEL

—[ ENHANCING THE EDUCATIONAL LEVEL OF |

)

* encouraging employees to self-learn and engage in self-education;
* continuous updating of knowledge to meet modern requirements;
 implementation of continuous professional development programs;
* on-the-job and off-the-job training

4[ ENSURING QUALIFICATION IMPROVEMENT }

of specific skills;

practicing specific activities.

* development and implementation of training programs and the development

* organization of training sessions, webinars, and other educational events for

4[ ENCOURAGEMENT OF INNOVATION }

employees;

company.

* stimulating the development of new ideas and creative approaches among

* supporting initiatives that can provide competitive advantages to the

—[ TEAMWORK

)
)

* encouraging healthy competition among staff;
* motivating leadership and the organization of work processes.

Figure 2 — Directions of personnel development in agro-industrial enterprises [1; 2; 3]

Thus, the implementation of innovative
methods for managing personnel
development in agro-industrial enterprises is
a key factor in their competitiveness in the
context of the digital economy. Innovative
technologies open up broad opportunities for
enhancing employee qualifications, forming
new competencies, and stimulating their
activity and creative potential, which are
crucial for the successful development of
agricultural production in the future.

Conclusions. The conducted research
has demonstrated that innovative methods of
managing personnel development are a key
factor in enhancing the competitiveness of
enterprises in the agro-industrial sector amid
digitalization and technological change. The
relevance of integrating such methods is
driven by the need for rapid adaptation to

labor market dynamics, the growing
importance of highly qualified personnel, and
the necessity of implementing advanced
agricultural technologies.

The proposed innovative approaches -
including e-learning, gamification, adaptive
learning, the use of virtual and augmented
reality technologies, buddying, shadowing,
and coaching - have proven effective in
developing  professional competencies,
fostering initiative, creativity, and readiness
for change. Particularly important is the
implementation of continuous learning and
the creation of internal corporate educational
platforms, which  will contribute to
sustainable professional development of
personnel.

The practical implementation of the
proposed methods will enable agricultural
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enterprises to introduce technological
innovations  more  quickly, optimize
production  processes, increase labor
productivity, and reduce costs. Furthermore,
innovative approaches will promote the
formation of a favorable environment for
knowledge exchange, the development of
teamwork, and the enhancement of overall
employee motivation.
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Therefore, the application of innovative
personnel development methods should
become a strategic priority for agricultural
enterprises aiming for sustainable growth and
effective response to the challenges of the
modern agricultural market.
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culture in aviation enterprises through the lens of sustainable development goals and their strategic
relevance». This article explores the conceptual foundations for shaping and transforming organizational
culture in aviation enterprises within the framework of the United Nations Sustainable Development Goals
(SDGs). The study emphasizes the strategic relevance of aligning internal cultural transformations with
economic, social, and environmental goals to enhance long-term competitiveness and resilience. Particular
attention is given to the integration of SDG-driven values into corporate culture, the development of adaptive
management practices, and the role of organizational maturity in accelerating sustainable transformation. By
examining the interconnection between cultural dynamics and sustainable development imperatives, the
research provides insights into how aviation enterprises can evolve into socially responsible and ecologically
conscious actors in the post-crisis global economy.
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Muxatiino lNodpeza. «<KoHyenmyanwvHi ocHoeu popmyeaHHA ma mpaHcpopmayii opaaHizayitiHoi
Kynemypu agiayitiHux nionpuemcme Kpi3o npusmy yineli cmanozo po3sumky ma ixHboi cmpameziyHoi
akmyanabHocmi». ¥ cmammi 00cioxXyomoscsa KoHUenmyadsbHi 3acadu hpopmMysdHHa ma mpaHcgopmauir
Op2aHizayitiHol Kynemypu Ha asiayitiHux nionpuemcmaax y koHmekcmi Llinet cmanozo pozsumky OOH (L{CP).
AKkuyeHm 3pobneHo HA cmpameziyHili 8aXIUBOCMI y3200)KeHHA BHYMPIWHIX KyJbmMypHUX 3MiH i3
EeKOHOMIYHUMU, COUiaIbHUMU mMa eKoJIo2iYHUMU OpieEHMupamu 0714 3abe3nedyeHHs 00820CMpPOKOBOI
KOHKYpeHmocnpoMoxHocmi ma cmitikocmi. Ocobnusa ysaza npudinaemecs iHmezpauii yiHHocmed,
3acHosaHux Ha LCP, y opzaHizayitiHy Kynemypy, po3gsumky adanmugHux ynpasniHCbKUX NpaKkmuk, a makox
posii opeaHizayitiHoi 3pinocmi y npuckopeHHi nepexody 00 cmasnozo po3sumky. Poboma poskpugae
830EMO38A30K MiX KyJlbmypHOI0 OUHAMIKOIO Ma iMnepamusamu cmasozo po3sUMmKy, NPONOHYOYU 6a4eHHA
moeo, Ak asiayitiHi nidnpueMcmea Moxyme mpaHcghopmMys8amucs y couianbHo 8ioN08idanbHUX i eKomo2iYHo
C8i0OMUX yYACHUKI8 PUHKY ¥ NOCMKpu308uli nepioo.
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Knroyoei cnoea: opraHisaLinHa KynbTypa, aBiauiliHi NignprueMCTBa, CTanunin PO3BUTOK, LiNi CTanoro
pOo3BUTKY, TpaHchOpMaLLis, KOHKYPEHTOCNPOMOXHICTb, OpraHisauiiHa 3pinicTb, KOPNOPATUBHI LiHHOCTI,

ynpaBniHCbKi NPaKTUKKW, eKONOoriyHa BignoBiganbHICTb.

Intraduction. Organizational culture is
frequently characterized as a set of shared
beliefs, norms, and values that influence
employees’ behavior and decision-making.
However, when it comes to the education of
future managers, corporate culture should be
viewed not only as a reflection of a company’s
personality—shaped by its history, vision,
people, and working environment—but also
as a pedagogical construct that can be
intentionally developed and embedded into
professional training programs.

Modern management education should
not be limited to transferring technical
knowledge and analytical tools. It must also
cultivate value-based leadership, ethical
decision-making, and a deep understanding
of organizational dynamics. Incorporating the
concept of corporate culture into the
curriculum  contributes to developing
students’ professional identity and moral
responsibility, while also preparing them to
foster healthy, inclusive, and high-performing
organizational environments.

Materials and Methods. This study
employs a mixed-methods approach,
combining both qualitative and quantitative
research techniques to explore the formation
and transformation of organizational culture
in aviation enterprises, particularly in the
post-war context and through the lens of
sustainable development.

The qualitative part of the research
involved expert interviews with
representatives from management and HR
departments of  Ukrainian aviation
enterprises, as well as content analysis of
corporate documents (e.g. mission
statements, CSR reports, codes of ethics).
These materials were analyzed to identify
dominant cultural patterns, values, and
orientation  toward the  Sustainable
Development Goals (SDGs), especially the
social and environmental components.

For the quantitative part, a structured
questionnaire was developed to assess the
current type and maturity level of
organizational culture based on Denison’s
organizational culture model. The survey
included indicators aligned with DEI&B
(Diversity, Equity, Inclusion, and Belonging),
ecological responsibility, and strategic
flexibility. Respondents included middle and
top managers from selected aviation
companies, with a total sample size of 150
participants.

The data obtained were processed using
correlation-regression analysis to determine
the relationship between cultural attributes
and key performance indicators, such as
profitability, — environmental investment
ratios, and employee engagement metrics.
SWOT analysis was also applied to identify
strengths, weaknesses, opportunities, and
threats in the organizational culture context
of the industry.

This methodological approach allows for
a holistic understanding of how cultural
transformation can serve as a lever for
sustainable growth and resilience in the
aviation sector.

Presentation of the main research.
Research shows that corporate culture
significantly influences company
performance, sustainability, and adaptability.
In a survey conducted by Duke’s Fuqua
School of Business among 1,800 global
executives, 78% identified culture as one of
the top five factors determining
organizational value, and 92% believed that
strengthening culture would increase their
company’s worth. These insights underline
the importance of equipping future managers
with the competence to both assess and
shape culture in the organizations they will
serve.

In the educational context, the key
elements of corporate culture—vision,
values, behaviors, storytelling, leadership
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style, and  environment—should  be
translated into teaching models, case studies,
and experiential learning opportunities.
Students must be exposed to the
complexities of aligning individual values
with organizational goals, and to the
mechanisms by which corporate culture
influences team dynamics, communication,
conflict resolution, and innovation.

Leadership training should emphasize
the development of so-called “culture
carriers"—individuals who act as agents of
ethical and strategic transformation within
organizations. This includes fostering the
ability to build trust, facilitate collaboration,
and lead with empathy and integrity. Within
classrooms, these skills can be nurtured
through reflective practices, simulations, real-
world consulting projects, and analysis of
both successful and dysfunctional corporate
cultures.

The integration of storytelling and
narrative in the educational process plays a
critical role in forming cultural awareness. By
studying how organizational legends, rituals,
and routines are constructed and maintained,
students gain insights into the symbolic layer
of culture and its role in reinforcing
organizational norms. These dimensions are
essential for preparing managers who are not
only strategic thinkers but also capable of
managing meaning and purpose within their
teams.

Furthermore, the physical and social
environment of learning should support a
culture of openness, mutual respect, and
continuous  dialogue. Universities and
business schools must model the type of
culture they aim to instill—where feedback is
encouraged, diversity is valued, and
leadership potential is recognized early and
developed systematically. In conclusion,
embedding organizational culture into the
education of future managers is not merely an
academic exercise but a strategic imperative.
It enables the formation of professionals who
are conscious of their role in shaping
responsible, resilient, and value-driven
organizations. Pedagogical strategies that
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intentionally  integrate  culture  into
management training will contribute to the
long-term sustainability of enterprises and
the ethical maturity of those who lead them.

Organizational culture can be
understood as a collective system of values
and beliefs that shape how employees
behave and interact within an organization. It
is also useful to perceive corporate culture as
the organization’s “personality”—a synthesis
of its historical background, strategic vision,
personnel, and working environment.

According to a study by Duke University’s
Fuqua School of Business, which surveyed
1,800 global CEOs and CFOs, 78% identified
corporate culture as one of the top five
elements influencing overall company
value.[2] Moreover, 92% of respondents
agreed that enhancing corporate culture
would lead to an increase in company value.
Whether an organization is focused on
fostering a high-performance culture or
working to improve existing cultural traits, it
is evident that culture plays a crucial role in
determining business success.[1]

To effectively navigate and influence
corporate culture, it is important to first grasp
its fundamental components. At its core lies
the organization’s purpose and vision—
elements that define its long-term direction
and competitiveness. These are supported by
core values, which establish the expected
attitudes and behaviors necessary to fulfill the
organizational mission. Vision and values
together provide a blueprint for leadership,
communication, and employee conduct.

While some values may represent future
aspirations, others already characterize the
current corporate environment. For instance,
a tech firm might aim to achieve zero-defect
performance (aspirational) while already
being known for its innovation (established
value). As organizations evolve, periodic
reassessment of their vision and values is
essential to ensure alignment with new
challenges and growth stages. Regardless of
changes, clarity and communication of these
core elements to all employees is critical.
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Employees themselves are perhaps the
most defining factor of corporate culture. As
primary “culture bearers,” their behaviors and
interactions are central to how clients,
potential recruits, and stakeholders perceive
the organization. For this reason, targeted
employee training can be instrumental in
promoting behavior that reinforces desired
cultural traits. These behaviors may stem from
inherent qualities or be developed through
learning, and may include leadership
practices, feedback mechanisms,
interpersonal dynamics, and collaboration
methods.

Each company also has its own unique
narrative, which becomes embedded in its
culture over time. Recurrent storytelling
practices—such  as  celebrating  key
achievements, organizing routine rituals, or
commemorating important milestones—
reinforce organizational identity and shared
values.[3]

Physical and social work environments
also have a considerable impact on cultural
development. Regional factors, such as the
innovation-driven ecosystem of Silicon Valley,
or workplace design—Ilike open-plan spaces
encouraging teamwork—can both influence
cultural dynamics. In industries like finance,
the high-intensity atmosphere of trading
floors can cultivate a fast-paced, vocal culture.

Although the definition of corporate
culture can vary, its essence lies in the guiding
vision and values that shape how individuals
act and think. Every aspect of the culture is
influenced by strategic decisions and
leadership actions. Cultivating a preferred
culture involves a combination of behavior-
driven initiatives and structural changes. In
some cases, a comprehensive cultural

63-70
v.30 (2025)
https://smart-scm.org

transformation may be necessary to align
with broader organizational objectives and
long-term growth.

To build a truly resilient and adaptive
corporate culture, organizations must also
consider the dynamic external environment
in which they operate. This includes market
volatility, technological advancements,
global competition, and socio-political
shifts—all of which can pressure an
organization to change more quickly and
deliberately. In such contexts, corporate
culture becomes both a stabilizing force and
a strategic differentiator. It's not only about
shared beliefs or behaviors but about
fostering agility, learning, and innovation at
all levels of the organization. Companies that
succeed in embedding a learning-oriented
culture are often more capable of sustaining
long-term competitive advantages,
particularly during periods of transformation
or disruption.

Leadership plays a crucial role in
cultivating and sustaining such a culture.
Ethical and inclusive leadership that models
transparency, accountability, and empathy
strengthens trust and cohesion within teams.
Leaders who champion continuous learning
and open dialogue inspire employees to
embrace change and align their efforts with
the organization’s strategic direction. When
leaders are deliberate in their actions and
communication, they reinforce cultural values
and ensure consistency between stated ideals
and actual behavior. Over time, this
consistency shapes how people interpret
their work and purpose within the company,
creating a more engaged and motivated
workforce.



The electronic scientifically and practical journal 63-70
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.30 (2025)
ISSN 2708-3195 https://smart-scm.org

Organizational culture

\\
4

Adaptability:
acceptance of 1T and innovation;
creating change;
customer focus service orientation;
customers® perception of service quality;
knowledge creation;
organizational leaming.

YWY VYYY

Consistency:

v

agreement;

- v

»  core values.

coordination/integration;

Change
Agent

job satisfaction;

reward system;
stability;
trust in supervisor.

¥YYVYVYVYY

Employees’ satisfaction:

open communication/cohesion;
performance orientation;

Organizational
Climate

Process;
»  empowerment;
»  job autonomy;
#  team orientation.

Involvement:
»  capability development;
#  employees’ participation in decision-making

Mission:
goals, objectives and vision;
strategic direction and intent.

Figure 1 — Theoretical model: Organizational culture factors influencing organizational
climate [5]

Another vital aspect of sustaining
corporate culture lies in embedding it into

systems and  processes.  Recruitment
practices, performance evaluations,
recognition programs, and career

development pathways should all reflect the
organization’s core values and desired
behaviors. For example, hiring for cultural
fit—while remaining open to diversity of
thought—ensures that new employees align
with the company’s mission while bringing
fresh perspectives. Similarly, reward systems
that emphasize collaboration, innovation, or
service excellence can help reinforce cultural
expectations and drive desired outcomes.
Organizational culture is not static; it
evolves with the organization’s growth,
strategy, and people. To remain effective,

culture must be intentionally reviewed and
recalibrated. Periodic assessments, employee
feedback mechanisms, and leadership
retreats offer opportunities to evaluate
cultural health and diagnose misalignments.
During major transitions—such as mergers,
leadership changes, or shifts in business
models—these evaluations are especially
important to ensure that cultural identity is
not lost but rather strengthened in ways that
support new objectives.

In today’s business landscape, where
adaptability  and sustainability  are
paramount, corporate culture is no longer a
soft issue relegated to HR departments. It is a
strategic asset that can determine an
organization’s capacity to innovate, attract
and retain talent, and deliver long-term value.
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Companies that consciously design and
nurture their cultures—anchored in vision
and values, supported by leadership and
systems, and responsive to internal and
external shifts—are better positioned to
thrive in the complexity of the modern world.

This evolving nature of corporate culture
is especially critical in industries undergoing
rapid transformation or facing existential
challenges—such as the aviation sector.
Aviation enterprises today must navigate not
only market competitiveness and
technological disruption but also increasing
pressure to meet sustainability goals, ensure
passenger safety, and comply with stringent
regulatory frameworks. In such a high-stakes
environment, a strong, adaptive corporate
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* Facilitating Change

Strategic Planning

Align your people and goals...grow and sustain your results

63-70
v.30 (2025)
https://smart-scm.org

culture can serve as both a compass and a
catalyst for innovation and resilience.

For aviation companies, cultural
alignment around core values such as safety,
precision, accountability, and customer focus
is non-negotiable. Yet as these companies
respond to global calls for greener operations
and more inclusive workplaces, their cultures
must also expand to encompass values like
environmental stewardship, cross-cultural
collaboration, and ethical governance.[7] This
expansion requires deliberate cultural
leadership—a type of leadership that is
attuned not only to operational performance
but to the organizational ecosystem as a
whole, including the well-being and
empowerment of its workforce.

Leadership

ﬁ Development
\ Organizational

Culture

* Growing Results

Team Dynamics

Figure 2 — Organizational culture and communication [6]

Furthermore, in post-crisis or high-
uncertainty scenarios—such as recovery from
global pandemics, economic downturns, or
military conflict—aviation enterprises are
particularly reliant on their organizational
culture to rebuild stability and trust. Cultural
resilience, in this context, becomes a strategic
imperative. It is what enables teams to stay

cohesive under pressure, align around
evolving goals, and maintain high standards
despite external shocks. Organizations with
mature cultures are better able to sustain
morale, retain critical talent, and pivot
operations to address new realities without
compromising their core identity.
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Culture also has a direct link to the
development and sustainability of human
capital, which is increasingly viewed as a
central pillar of competitive advantage in
knowledge-based industries like aviation. A
culture that values continuous learning,
professional growth, and inclusive decision-
making not only attracts high-caliber talent
but also encourages retention and
engagement. Moreover, when employees feel
seen, valued, and included in shaping the
organization's future, their intrinsic
motivation rises, leading to improved
performance and  innovation  across
departments.

From a strategic perspective, then,
corporate culture must be intentionally
integrated into every facet of the
organization—from long-term vision setting
to day-to-day operations. It must be
measured, cultivated, and, when necessary,
transformed. Successful aviation enterprises
are already embedding cultural metrics into
performance dashboards, using culture as a
lens to assess risk and opportunity, and
training leaders to become active stewards of
the cultural journey.

In conclusion, the strategic management
of corporate culture is not merely a leadership
preference—it is a critical determinant of
enterprise success. For aviation companies
facing multifaceted global pressures, the
ability to shape, evolve, and align culture with
organizational  purpose and external
demands is essential. It’s through this cultural
agility that organizations will secure both
operational excellence and long-term
sustainability in an ever-changing world.

This cultural agility also serves as the
foundation for organizational learning and
continuous improvement—two factors that
are indispensable in the aviation industry,
where safety margins are tight, technological
cycles are short, and regulatory expectations
are high. An adaptive culture that promotes
psychological safety, open communication,
and knowledge-sharing empowers
employees to report errors, suggest
improvements, and challenge outdated
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processes without fear of retribution. These
behaviors are critical not only for preventing
accidents but also for nurturing a proactive
mindset that anticipates problems and
innovates solutions.

Equally important is the alignment of
corporate culture with broader global
movements such as the UN Sustainable
Development Goals (SDGs). Aviation
companies increasingly find themselves
under scrutiny for their environmental
impact, social practices, and governance
standards. A mature and values-driven culture
enables these organizations to integrate ESG
principles not as compliance obligations, but
as intrinsic elements of their corporate
identity. For example, when sustainability
becomes a lived value—rather than just a
slogan—employees are more likely to
contribute to green innovation, whether
through fuel efficiency, waste reduction, or
digital transformation efforts.

Leadership plays a pivotal role in this
cultural evolution. Leaders must go beyond
articulating values; they must embody them
through consistent action, transparent
communication, and inclusive decision-
making. In aviation, where hierarchical
structures often dominate, the shift toward
more participatory, ethical leadership can
redefine how authority and accountability are
exercised. Leaders who engage authentically
with their teams and who understand the
nuanced experiences of frontline employees
can more effectively steward change and
build trust.

The role of storytelling and symbolic
actions in shaping culture should not be
underestimated either. Aviation enterprises,
many of which have long and storied
histories, can harness their legacy as a source
of cultural strength. Commemorating past
achievements, honoring employees’
contributions, and articulating a compelling
vision for the future can create a strong sense
of belonging and continuity even in times of
disruption. These cultural rituals reinforce
shared identity and purpose, essential
ingredients for resilience and cohesion.
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Conclusions. Finally, the measurement
and reinforcement of cultural outcomes are
key to sustaining progress. Organizations
must invest in tools and frameworks that
assess cultural health, track behavior
alignment with values, and identify gaps
between aspirational culture and lived
experience. Regular culture audits, employee
surveys, and feedback loops provide
actionable insights that inform strategy and
leadership development. When culture is
treated with the same rigor as financial
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performance or operational metrics, it
becomes a true lever of strategic advantage.

In essence, organizational culture in
aviation is not a peripheral concern—it is the
infrastructure  that  underpins  safety,
innovation, sustainability, and human capital
development. As the industry confronts
unprecedented challenges and redefines its
role in a complex, interconnected world,
those organizations that prioritize cultural
integrity and adaptability will be the ones
best positioned for enduring success.
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EFFICIENCY OF AIR TRANSPORT IN INTEGRATED LOGISTICS
SYSTEMS

Irina Suvorova, Oksana Pozniak, Kashlakova Tetiana «Efficiency of Air Transport in Integrated
Logistics Systems». The article examines the role and efficiency of air transport within integrated logistics
systems, emphasizing its strategic function in ensuring speed, reliability, and global connectivity in multimodal
supply chains. Air transport is positioned as a critical component that facilitates rapid movement of time-
sensitive and high-value goods, particularly in sectors such as pharmaceuticals, electronics, and e-commerce.
The article identifies and analyses the core advantages of air freight, including short delivery times, high
schedule predictability, secure handling, and the ability to serve geographically isolated regions. In addition to
highlighting these strengths, the study also outlines the main limitations of air transport, such as high
operational costs, limited cargo capacity, infrastructure dependency, environmental concerns, and strict
regulatory requirements. Special attention in the article is given to the integration of digital technologies and
the application of the AeroSync model as an innovative conceptual framework aimed at improving operational
efficiency and supporting decision-making in air logistics. The model systematizes key components of the
logistics process—input factors, constraints, integration mechanisms, and performance outcomes-and serves as
a scalable and versatile tool for logistics companies seeking to optimize multimodal transportation involving
air freight. The study includes an in-depth analysis of real-world implementation practices by leading
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international logistics firms such as SEKO Logistics, Omni Logistics, Noatum Logistics, and Logistics Plus. These
case studies illustrate the effectiveness of combining air transport with digital platforms, analytical tools, and
strategic planning to achieve higher levels of control, adaptability, and competitiveness in a global logistics
environment. The findings confirm that air transport, despite its challenges, remains indispensable in modern
global logistics and that its performance can be significantly enhanced through structured integration models
and smart technology adoption.

Keywords: air transport, logistics systems, multimodal transportation, efficiency, digitalization,
AeroSync model, supply chains

Ipuna Cyeopoea, Oxcana [lo3Hak, Kawnakoea TemsaHa «EgekmueHicme asiayiliHozo
mpaHcnopmy 8 iHmez2poeaHux Jso2icmuyHUX cucmemax». Y cmammi po32i1a0aemosca posib ma
ehekmusHicme asiayitiHozo mpaHcnopmy 8 iHmezpos8aHux /102iCMUYHUX cuCmemax, 3 dKyeHmMom Ha (ozo
cmpameziyHy @yHKUil0 3abe3neyeHHs WBUOKOCMI, HadiiHocmi ma 2n06aibHOi 38'A3HOCMI 8 yMo8adx
MyZIbMUMOOd/IbHUX JIGHYI02I8 NOCMAYaHHA. Agianepege3eHHA NO3UYiOHYIOMbCA AK KIIOH08ULU KOMNOHEHM,
wo 3a6e3neuye onepamugHe nepemiujeHHs mepMiHO8UX i UiIHHUX BAHMAXi8, 0CO6/IUBO 8 MAKUX 2as1y35X, AK
apmayesmuka, eleKmpoHiKa ma enekKmpoHHA Komepuis. ¥ cmammi eu3Ha4yeHO mad npoaHasizosaHo
OCHOBHI nepesdzu asiayiliHozo mpaHcnopmy, 30KpemMa: KOpPOmKi mepmiHU 00CMABKU, B8UCOKA
nepedbauysaHicme epadikis, 6e3neyHa o6pobka saHmMaxie ma 30amHicme o6c/1y208y8amu 2eo2pagiyHo
i301b08aHI pezioHU. OKpiM 8UCBIMMIEHHA CUJIbHUX CMOPIH, O0CNIOXeHHA MAKOX OKPEC/IIE OCHOBHI
obMexxeHHA agianepese3eHb, ceped AKUX: BUCOKI eKcniyamauiliHi sumpamu, 0bmexxeHa 8GHMAXOMICMKiCMe,
3anexHicme 8i0 iH(hpacmpykmypu, ekoa02iuHi BUKIIUKU Md XO0pcmKe HopmamusHe pe2ysiosaHHsa. Ocobnusy
ysazy 8 cmammi npudineHo iHmezpauii yugposux mexHosoeili i 3acmocysaHHio moodeni AeroSync Ak
iHHOBAUIIHOI KOHUeNMyasbHOI OCHOBU, CNPAMOBAHOI HA NidBUUWEHHS onepauiliHoi egpekmusHocmi ma
nidmpumKy npouecisa npulHAMMA piweHs 8 asiayitinit nozicmuui. Modens cucmemamu3sye K4YOo8i
KOMNOHEHMU J102iCMUYHO20 npouecy — 8xiOHi (akmopu, OOMexeHHsA, MeXAaHi3Mu iHmezpauii ma
pesyniemamu - i sucmynae macwmabosaHuUM ma YHi8epcasabHUM [HCMpPYMeHmMoM O/1A J102iCMUYHUX
KoMNaHit, AKi npazHymes onmumisysamu mMys1mumMoO0asibHi nepede3eHHs i3 3a/1y4eHHAM agiampaHcnopmy. Y
docniioxeHHi npedcmasnieHo 21UGOKUU AHAJI3 NPAKMUK 8NPo8AOKeHHs Mo0esi y OisfbHiCmb nNposiOHUX
MiXXHAPOOHUX sl02icmuYHUX KoMnaHit, 3okpema SEKO Logistics, Omni Logistics, Noatum Logistics ma Logistics
Plus, ui kelicu imocmpyrome eghekKmugHiCmb NOEOHAHHA dgianepese3eHb i3 Yugposumu naamepopmamu,
AHANIMUYHUMU [HCMPYMEHMAamu ma cmpamezivyHuUM naaHy8aHHAM 014 OOCAZHEeHHA B8UUj020 pigHA
KeposaHOCMi, adanmugHOCMIi Ma KOHKYPEHMOCNPOMOXHOCMI y 27106a/1b6HOMY J102iCmUYHOMY cepedo8uLui.
OmpumaHni pe3ynemamu niomeepoXylome, WO, NONpuU iCHyloYi 8UKIUKU, dsgiauitHuti mpaHcnopm
3a/1UWAEMbCA He3aMiHHUM eJleMeHMOM Cy4acHoOI 2106a/16HOI 102icmuku, a (io2o ehekmusHicme Moxe 6ymu
Cymmeso  nidsuwjeHa 3ad80AKU  8NPOBAOXEHHIO  CMpyKmyposaHux modesel  iHmezpauii  ma
iHMenekmyasbHUX MmexHo102iYHUX pilieHb.

Knioyoei cnoea: aBiauilHWI TPAHCMOPT, NOFICTUYHI CMCTEMM, MyNbTUMOZAJIbHI MepeBe3eHHs,
epeKTUBHICTb, Undposizadia, Mogenb AeroSync, NaHLUor1 NocTayaHHA.

Intraduction. In  today's  world, paid to improving logistics systems capable of

characterized by rapid globalization, growing
international competition, and the
accelerated  development of  digital
technologies, logistics plays a crucial role in
ensuring the effective functioning of the
global economy. Particular attention must be

providing fast, secure, and reliable cargo
movement on a global scale. Amid the
growing volumes of international trade,
increasingly complex supply chains, and
rising consumer expectations for speed and
service quality, there is a pressing need to
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explore new approaches to organizing
logistics processes. One such direction
involves the integration of various modes of
transport within a unified logistics system,
which enhances flexibility, optimizes costs,
and ensures timely delivery. In this context,
there is a growing need for a comprehensive
scientific analysis of the efficiency of
individual links in the logistics chain-
especially the transport component, which
plays a critical role in maintaining the
continuity of goods flow. Given these
considerations, the topic of transport
efficiency in integrated logistics systems is
highly relevant and requires in-depth
investigation that takes into account modern
challenges, trends, and technological
advancements.

Analysis of the latest research and
publications. In contemporary academic and
applied literature, increasing attention is
being paid to enhancing the efficiency of air
transport within integrated logistics systems.
Ukrainian researchers Krawets O.M. and
Shevchenko O.V. emphasize the integration
of marketing and logistics approaches to
improve the competitiveness of enterprises
operating in global supply chains [1]. Obruch
H.V. and Sotnikov D.V. explore the role of
strategic logistics management in the context
of digital transformation, highlighting the
need for comprehensive models of
interaction among transportation
components, including aviation [2]. Foreign
scholars Chopra and Meindl consider air
transport a critical element in the effective
functioning of supply chains, especially in
terms of strategy and planning [3], while
Rushton, Croucher, and Baker focus on
practical aspects of distribution management
and the selection of optimal transport modes
depending on logistics objectives [4].

Particular attention in this field is given to
the report of the Intergovernmental Panel on
Climate Change regarding the environmental
impact of aviation [5], which underscores the
necessity to evaluate transport efficiency not
only from an economic but also from an
ecological standpoint. Relevant approaches
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to digital transformation in airline logistics are
presented in the work of Moghadasnian S.,
which examines the wuse of artificial
intelligence and blockchain technologies to
improve operational performance [6].
Ukrainian researchers Poberezhna Z., Petrova
Y., and Slimani K. analyze the implementation
of information technologies in the logistics
processes of aviation enterprises,
emphasizing the adaptation of organizations
to modern digital challenges [7]. Additionally,
the study by Chenyu Li [8] on the
development of air logistics in cross-border e-
commerce is highly relevant amid growing
international cargo flows. Regular reports by
IATA [9] and the World Bank [10] offer deep
analytics of the air cargo market and global
logistics efficiency, providing a solid analytical
foundation for further research.

Objectives statement. The issue of
efficient use of air transport in integrated
logistics systems arises from the need to
consider its specific advantages and
limitations in multimodal transportation. The
objective of this study is to systematize the
key factors influencing the appropriateness of
involving air freight, to define the conditions
for its optimal functioning, and to analyze the
role of digital solutions—particularly the
AeroSync  model-in  ensuring  speed,
reliability, and coordination of logistics
processes.

Basic material and results. Integrated
logistics systems (multimodal transportation)
involve the use of multiple modes of transport
within a single logistics chain to ensure an
optimal balance between speed, cost, and
reliability [1]. Each mode of transport serves
its own function: maritime transport is used
for large volumes, rail transport for medium
distances, road transport for the «last mile»
and air transport for fast delivery over long
distances.

Air transport plays a critical role in
modern multimodal logistics systems due to
several key advantages that distinguish it
from other modes of transportation, namely:

1) offers exceptional speed, with delivery
times ranging from 12 to 48 hours for
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intercontinental shipments. This rapid transit
capability is particularly valuable in sectors
where time is a decisive factor — such as
pharmaceutical logistics, electronics, and
high-value goods;

2) ensures reliability. Regular flight
schedules and minimal delays contribute to a
high level of consistency in deliveries, which is
essential for maintaining the integrity of
synchronized logistics chains and fulfilling
just-in-time strategies;

3) provides global accessibility, enabling
companies to reach geographically isolated
or infrastructure-poor regions with relative
ease. This makes air transport indispensable
for connecting emerging markets and
supporting global supply chain expansion [5].

Collectively, these attributes position
aviation as a strategic pillar within integrated
logistics systems, especially in an era marked
by the explosive growth of e-commerce and
the rising expectations of consumers for
faster, more dependable delivery services.

One of the key advantages of air transport
in integrated logistics systems is its ability to
meet the specific demands of the modern
market - from rapid response to ensuring
global reach. Compared to other modes of
transport, aviation offers unique logistical
benefits that are particularly relevant in the
context of growing e-commerce, shortened
delivery times, and increased requirements
for cargo security. Table 1 presents a
structured overview of the main advantages
of air transport, complemented by brief
descriptions and real-world examples of their
practical application in logistics processes.
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The outlined advantages of air transport
not only underscore its functional significance
within integrated and multimodal logistics
systems but also highlight its growing
strategic role in addressing the complex
challenges of the global economy. In an era
defined by digital transformation, increased
customer expectations, heightened
competition, and the demand for resilient and
agile logistics solutions, air transport emerges
as more than just a mode of delivery — it
becomes a critical enabler of business
continuity, market responsiveness, and global
brand positioning. Its unparalleled speed and
reliability offer a competitive edge in sectors
where time sensitivity and supply chain
precision are paramount. Moreover, the
ability of air cargo to maintain stable
schedules despite environmental and
infrastructural uncertainties enhances the
predictability of operations, which is vital for
industries dependent on just-in-time logistics.
The high security standards inherent to air
freight also provide added value for the
transport of high-value, sensitive, or
perishable goods. Global accessibility further
supports the development of international
trade relations, while rapid delivery
capabilities  contribute  to  customer
satisfaction and reinforce a company’s
reputation as an innovative and dependable
service provider. As shown in Table 1, these
advantages are not merely theoretical but are
widely implemented by leading logistics
operators and brands worldwide, confirming
the integral role of air transport in shaping the
future of global supply chains.

Table 1 — Key advantages of air transport in integrated logistics systems

Practical Application Examples

Fresh flowers from the Netherlands can be
delivered to Japan within 12-24 hours.
Amazon, FedEx, and UPS use air freight to
enable two-day delivery in the e-commerce
sector.

No. | Advantage Expanded Description
Air transport provides the shortest delivery
times, which is critical for perishable, urgent,
Speed and . ) .
1. U or high-value cargo. Fast delivery increases
rgency iy -
overall logistics efficiency and reduces
storage costs.
Air freight is less dependent on weather
Reliabilitv and conditions, infrastructure state, or traffic
2. Iy 2 congestion, ensuring schedule stability. High
Predictability )
flight frequency enables accurate supply
chain planning.

DHL Express guarantees next-day document
delivery across Europe. Qatar Airways Cargo
and Emirates SkyCargo are also known for
their high punctuality of cargo flights.
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High Level of
Security

Strict cargo handling procedures, guarded
terminals, and minimal transhipments make
air transport ideal for valuable and sensitive
goods.
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Lufthansa Cargo transports pharmaceuticals
using temperature-controlled containers.
Specialized certified packaging is used for
jewelry and electronics by companies such as
Brinks and UPS Capital.

Global
Accessibility

Air transport connects even the most remote
regions of the world, supporting export growth
and international trade. Access to a global
network of airports ensures broad market
coverage.

Export of microchips from Taiwan to the USA
or South Korea, delivery of medical
equipment from Germany to African
countries, transportation of luxury goods
(Chanel, Louis Vuitton) to the Middle East and
North America.

Marketing and
Brand Value

Fast and reliable delivery enhances customer
experience, increases satisfaction, and
strengthens the brand’s reputation as a
responsive and innovative supplier.

Apple uses air freight to deliver new iPhones
to over 30 countries on launch day. Zara and
H&M use air transport to quickly restock new
collections in select global stores.

Source: compiled by the authors

Despite its significant advantages, air
transport is subject to a number of objective
limitations that substantially affect its
efficiency within integrated logistics systems.
These constraints arise from both technical
and economic factors—such as high
operational costs and limited cargo capacity-
as well as external conditions, including
dependence on infrastructure, weather
variability, and international regulatory
frameworks. To comprehensively assess the
appropriateness of using air freight in
logistics, it is essential to consider not only its
strengths but also the potential risks,
limitations, and operational barriers. Figure 1
presents a structured overview of the main
limiting factors that reduce the economic
viability and operational resilience of air
transportation in today’s global environment.

The figure summarizes the main
challenges of using air transport in integrated
logistics systems. Despite its speed and
reliability, air freight is constrained by high
operational costs, limited cargo capacity,

infrastructure requirements, weather-related
disruptions, environmental concerns, and
complex regulatory frameworks. These
limitations highlight the importance of
balanced multimodal strategies and the
adoption of innovative solutions to ensure
sustainable and efficient logistics
performance.

In today’s world, where global supply
chains are becoming increasingly complex,
the need for greater transparency in logistics
processes is growing rapidly. Digital platforms
play a crucial role in this context, as they
enable real-time tracking of cargo
movements, control over critical
transportation stages, and timely response to
deviations from planned routes. This is
especially important in air logistics, where
delivery time and schedule precision are often
the key factors determining efficiency,
particularly when handling high-value or
time-sensitive shipments.
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High cost. Air transport remains the most expensive mode in terms of cost per
kilogram. Shipping by air can be 4 to 10 times more expensive than road or sea
freight.
J
S

Limited cargo capacity. Aircraft impose strict limits on weight and dimensions due to
technical and safety constraints. Bulky cargo or large volumes are more efficiently

LIMITED transported by sea.

CARGO
. CAPACITY ) J
( (NS i)\ A

Infrastructure dependency. Air freight requires access to well-equipped airports
with cargo terminals, customs clearance, and proper logistics support. Many regions
lack such advanced infrastructure.

INFRASTRUCTURE

\_ DEPENDENCY ) )

( - )

Weather sensitivity. Severe weather conditions—such as storms, fog, or snow—can
4} disrupt flight schedules. For example, winter storms in North America often cause

e e widespread cargo delays.
_ \_SENSITIVITY / J

S
éa Environmental impact. Aviation has a high carbon footprint per ton-kilometer.
According to ICAQ, the sector contributes over 2% of global CO, emissions, drawing

NVIRONMENTA increasing environmental concern.
L IMPACT )
S

Strict regulatory requirements. Air cargo involving pharmaceuticals, chemicals, or
restricted materials requires complex certification, inspection, and licensing
procedures under national and global laws.

N

STRICT
. \REGULATORY )

Figure 1. Limitations of air transport in integrated logistics systems
Source: compiled by the authors based on [3,4] [6]

A significant benefit of implementing
digital technologies is the substantial

Digital tools that support analytics,
forecasting, and automated decision-making

reduction of logistics costs through the
automation of core operational processes.
Specialized IT solutions help optimize
transportation routes, accelerate
documentation procedures, minimize human
errors, and ensure more efficient use of
available resources. As a result, companies
can enhance the productivity of their logistics
units and strengthen their competitiveness
within the global air transport environment
[6].

Digitalization has become particularly
relevant in conditions of global instability and
rising risks linked to political, economic, or
environmental factors. In such circumstances,
the ability of logistics companies to respond
quickly, adapt to changes, and maintain
supply chain continuity is critically important.

serve as a foundation for the stable operation
of logistics chains even under crisis conditions
[71.

Another important aspect is the
integrative function of digital technologies,
which allows air transport to be combined
with other transport modes into a unified
multimodal  system.  Through  digital
platforms, logistics operators can manage the
flow of goods, documentation, and
information in a centralized manner across all
stages of the supply chain - from dispatch to
final delivery - thereby significantly
increasing the efficiency of logistics
operations.

Building a model for the efficiency of air
transport requires consideration of numerous
parameters:  transport speed, delivery
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reliability, costs, level of automation, ability to
integrate with other modes of transport, and
information  interaction  between all
participants in the supply chain. Therefore, it
is essential not only to conduct a technical
and economic analysis but also to engage
modern digital tools for modeling and
tracking logistics operations.

One of the appropriate examples of a
digital platform that can be applied to model
the efficiency of air transport in integrated
logistics systems is the AeroSync system. This
platform is specifically designed to coordinate
air cargo operations, automate data exchange
between logistics  stakeholders, and
synchronize workflows with airports, customs
authorities, warehouses, and ground carriers.
AeroSync enables real-time tracking of cargo
location, monitoring of handling times at
logistics nodes, and calculation of key
performance indicators (KPIs), including cost
per shipment unit, idle time, and on-time
delivery index [11].

Thus, AeroSync is a relevant platform for
developing a model to evaluate the efficiency

< INPUT FACTORS
Technologies
Personnel
Aviation characteristics
Market conditions

© CONSTRAINTS
Cost

Ecology

Cargo capacity
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of air transport. It enables visualization and
analysis of logistics processes, identification
of bottlenecks, automation of reporting, and
decision-making. Using AeroSync as the
digital foundation of the model facilitates the
integration of air transport into the overall
logistics system of a company or logistics
operator, ensuring transparency and
manageability at all stages of the supply
chain.

Figure 2 presents the AeroSync model
diagram, which visually outlines the core
structure and logic of an integrated logistics
approach in the aviation sector. The model is
divided into four key components: input
factors, constraints, the integration process,
and expected results. These elements are
interconnected through directional flows,
emphasizing how aviation-specific resources
and external conditions are transformed into
measurable economic, marketing, and social
outcomes. The diagram also highlights the
role of constraint management in optimizing
system performance.

INTEGRATION PROCESS
Hybrid routes
Digital technologies
Specialization
Personnel management

RESULTS
Economic
Marketing
Social

Figure 2. AeroSync model diagram
Source: compiled by the authors based on [11]

Figure 2 illustrates the AeroSync model
diagram, which conceptually integrates key
structural and functional components of an
advanced logistics system tailored for the
aviation sector. The model is logically divided
into four interconnected blocks, each

representing a specific stage or influence in
the transformation of initial conditions into
targeted outcomes. These blocks include
input factors, constraints, the integration
process, and final results. The entire system
operates on the principle of dynamic
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interaction, where each component either
initiates, regulates, or enhances the
functioning of the next.

The first block - input factors — contains
foundational elements such as technologies,
personnel, aviation-specific characteristics,
and prevailing market conditions. These
factors serve as the core inputs that
determine the capacity and potential of the
logistics  system.  Their  configuration
influences the adaptability of the system to
external changes and internal goals.

Beneath this block lies the Constraints
component, which includes barriers such as
cost, ecological impact, and cargo capacity
limitations. These constraints may hinder
system efficiency and operational feasibility.
Importantly, the diagram suggests a feedback
mechanism: through constraint
management, these limitations can be
addressed and minimized within the
integration process, rather than treated as
static obstacles.

The Integration Process block reflects the
transformation stage, where input resources
are aligned and optimized through hybrid
routing  strategies, digital technology
adoption, process specialization, and
effective personnel management. This is the
operational core of the AeroSync model,

71-81
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aimed at achieving coordination and value
creation across multiple aviation logistics
activities.

The final block — results — captures the
intended outcomes of the integrated system,
grouped into economic, marketing, and social
dimensions. These results reflect not only
financial performance but also customer
value and broader societal impact. The visual
structure of the model emphasizes a forward-
moving, value-generating logic, while also
allowing for continuous adaptation through
feedback from the constraints layer.

Overall, the AeroSync model highlights
the importance of a balanced, system-wide
approach where technological,
organizational, and environmental
considerations are all accounted for. The
visual representation reinforces the idea that
sustainable logistics solutions in aviation
must be both strategically designed and
operationally responsive.

Table 2 presents the advantages of using
the AeroSync model to enhance the efficiency
of air transport in integrated logistics systems.
The listed benefits highlight the model’s
potential to  improve  coordination,
adaptability, and performance through
strategic integration, digital innovation, and
effective constraint management.

Table 2 - Advantages of using the AeroSync Model to enhance the efficiency of air transport

in integrated logistics systems

No. Advantage Description with Argumentative Examples
AeroSync provides a unified logical framework encompassing all key logistics
. components — from input factors to final outcomes. This alignment enables a
Comprehensive . . L o
1. integration structured connection between technologies, workforce, aviation-specific

characteristics, and market conditions with actionable operational and strategic
decisions.

Proactive constraint

The model incorporates not only the identification of critical barriers but also adaptive
mechanisms to overcome them through the integration process. For instance, high

technologies

management air freight costs can be mitigated through precise route planning or multimodal
transport strategies that optimize cost-effectiveness.

AeroSync facilitates the implementation of tracking systems, RFID solutions, cloud-

3 Integration of digital based logistics platforms, and analytical tools, enhancing transparency, speed, and

real-time control. These technologies reduce cargo handling time, minimize losses,
and optimize resource utilization.
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The model emphasizes not only economic outcomes but also marketing and social
4 Multidimensional result | impacts. This enables logistics operators to account for customer satisfaction, brand
" | orientation perception, service innovation, and corporate social responsibility—factors critical in
today’s competitive global environment.
With its logically interconnected components, AeroSync functions as an effective tool
5 Support for strategic for scenario planning and strategic forecasting. It enables the simulation of network
" | decision-making changes, assessment of infrastructure or regulatory shifts, and the formulation of
long-term logistics policies.

Source: compiled by the authors based on [11]

The AeroSync model, which integrates
key components of logistics systems, has
been successfully implemented by several
international  logistics companies. Its
application has contributed to the
optimization of operational processes and a
significant improvement in efficiency across
multimodal transport environments.

SEKO Logistics adopted digital solutions
that improved supply chain transparency and
reduced transit times. Through the
integration of innovative technologies, the
company was able to enhance cargo handling
efficiency and lower overall logistics costs,
ensuring greater responsiveness to customer
demands [12].

Omni Logistics applied hybrid routing
strategies combined with advanced digital
tools. This allowed the company to optimize
the flow of goods, streamline scheduling, and
improve shipment tracking, which resulted in
reduced operational costs and better service
quality [13].

Noatum Logistics implemented
multimodal  transport  operations by
integrating air, sea, and road freight. This
approach shortened delivery times and
enhanced the company’s ability to adapt to
variable market conditions, providing
increased flexibility in logistics operations
[14].

Logistics Plus leveraged the AeroSync
model to strengthen warehouse
management and improve supply chain
coordination. As a result, the company
ensured timely deliveries and maintained a
high level of customer satisfaction by aligning
logistics execution with strategic
performance goals [15].

These cases demonstrate how the
AeroSync model supports digital
transformation, multimodal coordination,
and strategic agility in the global logistics
sector.

The AeroSync Efficiency model serves as
a comprehensive analytical framework that
systematizes the key factors influencing the
performance of air transport within
integrated logistics systems. It offers a
structured approach to managing both
internal resources and external challenges,
enabling logistics enterprises to develop
flexible and adaptive business models.

The model places particular emphasis on
the role of innovative technologies, skilled
personnel, hybrid routing strategies, and
operational specialization. These elements
collectively contribute to overcoming major
constraints such as high operational costs,
environmental impacts, limited cargo
capacity, and infrastructure dependency.
Through  the integration of these
components, the model facilitates the
achievement of not only economic
outcomes—such as cost reduction and
optimized delivery times—but also marketing
benefits, including improved service quality,
enhanced customer loyalty, and
strengthened corporate reputation.

AeroSync Efficiency is a universal and
scalable tool applicable to a wide range of
logistics companies engaged in multimodal
transportation involving air freight. Its
application enables the design of effective
transport solutions that combine high speed,
reliability, and operational flexibility. This is
particularly relevant in the context of
globalization, digital transformation, and
intensified competition in the logistics
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services market. Thus, the AeroSync model
not only reflects the current logic of logistics
management but also defines a strategic
trajectory for its future development.
Conclusions. The efficiency of air
transport in integrated logistics systems is
determined by its ability to combine speed,
reliability, and global reach within a complex
multimodal framework. While air freight
offers undeniable advantages-such as rapid
transit times, secure handling of high-value
cargo, and access to remote markets-it also
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operational costs and regulatory complexity.
The integration of digital technologies and
advanced management models like AeroSync
enhances the potential of air transport by
enabling real-time monitoring, constraint
management, and strategic coordination
across logistics chains. By aligning
technological capabilities with operational
needs, the AeroSync model contributes to the
development of responsive, resilient, and
customer-focused logistics systems,
reinforcing the role of air transport as a vital

faces notable limitations, including high component in modern global supply
networks.
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SMART CONTRACT AS A MECHANISM FOR MANAGING THE
LOGISTICS ACTIVITIES OF TRANSPORT COMPANIES:
INTERNATIONAL PRACTICE

Harmash Oleh, Trushkina Nataliia, Yevtushenko Kyryl, Shkrygun Yuliya. «<SSMART contract as a
mechanism for managing the logistics activities of transport companies: international practice».
Currently, smart contracts are recognized as an effective mechanism for managing logistics activities and an
innovative technology for managing relationships between a company and consumers based on blockchain.
This technology is widely used in various sectors of the economy, including logistics and transport. Many
transport companies in different countries of the world are turning to the use of smart contracts in their logistics
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activities. This is due to the fact that smart contracts simplify the management and processing of documents,
contribute to improving the quality and level of service to customers and various groups of stakeholders,
transforming the customer relationship management system, and also provide reliable data protection and
help transport companies save time on routine operations, which ultimately reduces operating costs.

In view of the above, the purpose of the article is to substantiate the need to use smart contacts as a tool
to improve the efficiency of logistics management of transport companies in the era of digitalization.

As part of the study, a bibliometric analysis of the database of scientific publications was conducted to
identify the most cited works and authors. The results of the study will provide a holistic view of the current state
and prospects for the development of research on reengineering logistics processes in the activities of transport
companies when implementing smart contract technology.

The article studies and summarizes scientific approaches to defining the essence and content of the
conceptof “smart contract”. The features of the use of smart contract technology in the USA, the European Union
and Singapore are studied. The main indicators of the development of the smart contract system in the world
are analyzed.

The sequence of development of the smart contract system in the transport services sector is determined.
A matrix of interests and goals of participants in the transport services market, which are provided using smart
contract technology, is proposed. C The factors and conditions for the successful implementation of smart
contract technology in the logistics activities of a transport company are determined. Alternative scenarios for
the transition to smart contract technology as a mechanism for managing the logistics activities of transport
companies are proposed.

Keywords: transport sector, transport company, transport network, transport services, logistics
management, logistics activities, digital transformation, digitalization, digital logistics, digital technologies,
information and communication systems, blockchain, smart contract, contractual relationships,
procurement management, customer relationship management, strategic management, bibliometric
analysis

Oneaz rapmaw, Hamanis Tpywkina, Kupun €emyweHko, IOnis lkpuayH. «<Cmapm-KoHmpakm sk
MexaHi3M ynpaesiiHHA J102iCMUYHOI0 OiAJIbHICMIO MPAHCNOPMHUX KOMNAHIU: MiXHapooHa
npakmuka». Ha cb0200Hi cmMapm-koHMpakmu 8U3HAKMbCsa epekKmusHUM MexdaHi3MOM YynpassiHHSA
J102icmMuYHoto OifsIbHICMIO Ma iHHOBAYIUIHOK MEXHOJI02IE HAA200XKeHHA 83AEMOO0II MiXX KOMNAHIED ma
cnoXueadamu Ha OcCHo8i 610K4eliHy. LIa mexHon0z2is WUPOKO 3aCmOCOBYEMbLCA 8 PI3HUX CeKmopax
E€KOHOMIKU, 30KpemMad 8 Jsi0zicmuyi ma mpaHcnopmi. bazamo mpaHcnopmHux KOMNaxit y pisHUX KpaiHax
c8imy 8npo8aodXxylome CMapm-KOHMPAkmu y ceoto 102icmuyHy dif/ibHicme. Lje nos’a3aHo 3 mum, wo cmapm-
KOHMPakmu cnpowyoms ynpassiHHA ma o6pobKy 00KyMeHmauii, cnpusrome nid8uWeHHI0 AKOCMi ma pigHs
06C/1y208y8aHHA  KJiEHMIi8 | 3auikassieHUx CmMoOpiH, mpaHcgopmyromes cucmemy  ynpasniHHA
830EMOBIOHOCUHAMU 3 KJliEHMamu, 3abesneqyomeo HaoditiHuUl 3axucm 0dHUX i 00380/1910Mb MPAHCNOPMHUM
KOMNAHIAM eKOHOMUMU 4dc HA PYyMUHHUX onepayifx, wo 8 KiHUe8oMy niOCyMKYy 3HUXYE onepauiliHi
sumpamul.

Y 38'A3Ky 3 suwe3dsHa4yeHuMm, mMemoio cmammi € obrpyHmMyedaHHA HeobXxiOHOCMi 8UKOPUCMAHHA
CMapm-KoHmMpakmie Ak iHCmpymeHmy  nidsuwjeHHa epekmusHOCMi  ynpasesiHHA  7102iCMUKOI0
MmpaHcNopmMHUX KOMNGAHiIl 8 ymosax yugposizauii.

Y mexax 0ocnioxeHHA nposedeHo 6ibniomempuyHul aHania 6asu Haykosux nybnikayiti 3 Mmemoto
suss/eHHA Halibinbw yumosaHux pobim ma asmopis. Pe3ynsmamu 0oc/ioxeHHs 003801amb chopmysamu
yinicHe yagneHHA npo cy4acHul Cmad i nepcnekmuasu po3sumky HayKosux 00Ci0xeHb y cepi peiHXuHipuHay
Jl02icmudHux npouecig y OifflbHOCMi MPAHCNOPMHUX KOMNAHIU 3a YMOBU 8npo8adKeHHA MmexHoso2ii
CMapm-KoHmMpakmis.
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Y cmammi docnioxeHo ma y3azanbHeHO HAyKosi nidxoou 00 8U3HA4YeHHA CymHocmi ma 3micmy
NOHAMMSA «CMapmM-KOHMpPakmy», BugueHo ocobsugocmi 8UKOPUCMAHHA MexXHOJ102ii CMApmM-KOHMpPAxkmie y
CLIA, €sponeticekomy Coto3i ma CiHeanypi. [IpoaHani308GHO OCHOBHI NOKA3HUKU pO38UMKY cucmemu
CMapm-KoHmMpakmis y cgimi.

Bu3HaveHO NOCMIO0BHICMb PO3BUMKY CUCMeMU CMApM-KOHMPAKmig y cekmopi mpaHcnopmHux
nocsnyz. 3anponoHOBAHO MAMPpuUUKo iHMepecie i yinel Yy4acHUKI8 PUHKY MPAHCNOPMHUX NOCaye, AKi
3a6e3neydyromecs 3a 0ONOMO20K0 MEXHOJI0RiI cMapm-koHmpakmie. BusHayeHo ¢akmopu ma ymosu
YCNilWWHO20 8NpP0o8AOXKeHHA MexHOJI02ii CMAapmM-KOHMpPAakmie y sozicmudHy OiffibHicms MpPAaHcnopmHoi
KOMNAHIT. 3anponoHOB8aHO anbmepHAmMuBHi cyeHapii nepexody 00 MexHOs02ii cMapm-KoHMpakmis AK
MEXAHI3My ynpassiHHA J102iCMUKo0 MpaHcnopmHUX KOMNAHiU.

Knioyoei cnoea: TpaHCNOPTHWUA CEKTOP, TPaHCMOPTHA KOMMaHiA, TPaHCMOPTHA Mepexa,
TPaHCMOPTHI MOCNYrK, YNpPaBfiHHA JIOFICTUKOW, JIOFICTUYHA JisnbHiCTb, umdpoBa TpaHchopmauis,
umoposizadia, uudppoBa norictuka, UMPpPOBi TexHonorii, iHPoOpPMaLINHO-KOMYHIKaLUiNHI  cucTemy,
6MIOKYelH,  CMapT-KOHTPAKT, [OOroBipHi  BiAHOCMHM, yNpaBAiHHA  3aKyniBnAMW,  YMNpPaBiHHA

B3aEMOBIAHOCMHAMM 3 KIiEHTaMWU, CTpaTeriyHe ynpasniHHA, 6i6nioMeTpUYHWIA aHani3.

Intraduction. At the current stage,
digitalization processes [1-2] cover all areas of
economic activity, including the sphere of
transport and logistics services [3-4]. At the
same time, strategic management of
contractual relations in the field of transport
services is a pressing task. But it should be
noted that contractual relations in the context
of digitalization are undergoing quite serious
changes, the complexity of which is largely
due to the lack of legal regulation of the
digital economy as a whole. And it is the
aspects of value formation (organization,
processes, personnel, performance
management, cooperation) identified by
analysts of the Boston Consulting Group that
can be fully applied as factors in changing
digital contractual relations.

One of the qualitatively new digital
technologies today is blockchain and the
smart contract created on its basis. According
to Statista [5], global spending on blockchain
solutions increased 2.9 times from 2021 to
2024, from 6.6 to 19 billion dollars. In 2021,
45% of respondents said that their companies
were working on secure information
exchange as a use case for blockchain
technology. This makes blockchain the most
popular use case for the technology [6].

According to Statista’s first forecast
(2022) [71, blockchain technology will be
worth 1,235 billion dollars by 2030, with an
average annual growth rate of 82.8%.

According to the second forecast (2023) [7],
the value of blockchain technology will be
943 billion dollars in 2032, with a CAGR of
56.1%.

The involvement of smart contracts in the
regulation of contractual relations in the field
of transport services is a popular innovation in
practice-oriented contracting, algorithmically
developing and complementing the
theoretical and methodological principles of
managing logistics systems developed and
successfully applied in transport companies
[8]. The focus on proven solutions is due to the
increased level of maturity of existing logistics
technologies, the adaptation of which to
digital Industry 5.0 [1] and smart contracts can
be carried out with minimal financial costs
and market risks. From the standpoint of
management theory, smart contracts
formalize the boundaries of logistics business
processes and ensure that factories fulfill
identifiable conditions of a digital contract
attached to the full life cycle of a product or to
its individual stages in each facility of the
transport infrastructure, elements of the
transport and warehouse network.

In view of this, the issues of applying
smart contract technology in the logistics
activities of transport and logistics companies
in the new digital era are becoming more
relevant.

Literature and researches review.
Analysis of the scientific literature shows that
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scientists pay significant attention to the
study of new forms of digital transformation
of various logistics systems, the development
of digital models and strategies for their
development in the era of Industry 4.0 and
5.0.

Various aspects of the application of
blockchain technologies and tools in the
logistics management system and supply
chain management are among the scientific
interests of many leading foreign scientists (P.
Centobelli et al. [9]; S. E. Chang & Y. Chen [10];
A.Dorrietal.[11]; T. M. Fernandez-Caramés et
al. [12]; A. Gurtu & J. Johny [13]; D. Minoli & B.
Occhiogrosso [14]; J. Moosavi et al. [15]).

As the analysis shows, in recent decades,
publications by foreign (C. Buchleitner & T.
Rabl [16]; M. Durovic & A. Janssen [17]; B. Hu et
al. [18]; A. Janssen [19]; M. Kaulartz & J.
Heckmann [20]; S. Lin et al. [21]; E. Negara et
al. [22]; N. Quan et al. [23]; A. Rab [24]; A. Stazi
[25]; N. Szabo [26]; S. Tern [27]; Z. Wei et al.
[28]; G. Wu et al. [29]) and Ukrainian
researchers (A. Ivanov & V. Shmyha [30]; S.
Klimovych [31]; Y. Kryvenko [32]; L. Mamchur
& O. Nedybalyuk [33]; Y. Manuilov [34]; K.
Nekit [35]; V. Priamitsyn & K. Kovalyk [36])
have appeared that address the issue of using
smart contracts in various areas of the
economy.

According to A. Ivanov & V. Shmyha [30],
the study of problematic aspects of the use of
smart contracts in contractual legal relations
remains relevant today. One of the most
important problems associated with the use
of smart contracts is the problem of
protecting the rights of its participants. In
addition, according to scientists [30], the issue
of making payments under smart contracts is
debatable today.

Smart contracts were first put into
practice with the advent of blockchain
technologies. The author of the idea of a
smart contract is an American scientist,
cryptography specialist Nick Szabo [26]. In
1996, he gave the following definition of a
smart contract: “A set of obligations recorded
in digital form, including protocols by which
the parties fulfil these obligations” [26]. That
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is, a smart contract is a computer protocol
that independently conducts transactions
and controls their execution using
mathematical algorithms.

It is worth noting that in recent years
many scientific works R. Ahmad et al. [37]; M.
Algarni et al. [38]; N. Angstein & J. Parung [39];
B. Arun Kumar [40]; R. Casado-Vara [41]; H.
Hasan et al. [42]; D. Hensher [43]; S. Liu et al.
[44]; Y. Mezquita et al. [45]; V. Varriale et al.
[46]) have been published, in which the
introduction of smart contract technology,
which has significant potential for solving the
presented problems, is considered as one of
the most promising areas of digitalization of
logistics processes in transport companies.

Scientists N. Angstein & J. Parung [39]
recommended the use of smart contracts that
allow consumers to easily identify and order
logistics services according to their needs.
Authors R. Casado-Vara et al. [41] developed a
system that uses smart contracts to remove
intermediaries and accelerate logistics
activities. In addition, a multi-agent system is
used to coordinate all logistics services, smart
contracts and enforce their terms. The new
model should combine smart contracts and a
multi-agent system to improve the current
logistics system by increasing organization,
security and  significantly  reducing
distribution time.

In [42], scientists emphasize that effective
tracking of shipments is crucial for managing
global trade and logistics activities. The
volume of global container movement,
combined with information opacity and
process complexity, requires the
implementation of a reliable technological
solution with real-time tracking capabilities.
Blockchain is a new technology that offers the
necessary platform for tracking and
managing the movement of shipments in the
supply chain using a peer-to-peer, secure,
distributed registry and without
intermediaries or trusted third parties [42].

Based on bibliometric analysis, it is
proven that certain issues of implementing
smart contracts in the logistics activities of
transport companies are among the long-
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term scientific interests of prominent foreign
scientists. According to the title of articles,
abstracts and keywords “Smart contract” and
“Transport or Logistics or Transport
Company” in the international scientometric
database Scopus, 729 documents were found
for 1989-2025. These issues have become
particularly relevant in the period from 2017.
During 2017-2024, the number of scientific
papers increased from 8 to 144 or 18 times.
During this period, the average growth rate of
the number of papers on the selected topic
was 51.1%.

Key publications that publish works on
improving the efficiency of logistics
management using smart contracts include:
IEEE Access (27 documents), Lecture Notes In
Networks And  Systems (24), ACM
International Conference Proceeding Series
(20), Lecture Notes In Computer Science
Including Subseries Lecture Notes In Artificial
Intelligence  And  Lecture Notes In
Bioinformatics (19), Communications In
Computer And Information Science (14),
Sustainability Switzerland (14), Lecture Notes
In Electrical Engineering (10 documents).

The results of the analysis show that most
of the works on the outlined problem are
published by scientists from India (174
documents), China (115), United States (53),
United Kingdom (29), Germany (28), Australia
(26), Saudi Arabia (25), France (24), Taiwan
(24), ltaly (21), Spain (20 documents). In
Ukraine, only 3 documents were found using
the specified search criteria.

By document type, works can be ranked
as follows: 1st place is occupied by the works
of an approbatory nature (43.3% of the total
number of publications); 2nd - scientific
articles (36.2%); 3rd - conference review
materials (8.1%); 4th — chapters of books or
monographs (7.5%); 5th - review articles
(3.2%); 6th place - books (0.8%).

The term “Smart contract” s
interdisciplinary in nature, used in research in
various fields of science, namely: it is found in
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publications in computer science (31.1% of
the total number of works); engineering
(21.3%); mathematics (8.6%); decision science
(8.3%); business, management, economics
(5.4%); social sciences (4.4%), etc.

The main sponsors that finance scientific
publications on selected topics include the
following:  National  Natural  Science
Foundation of China (33 documents),
European Commission (26), Ministry of
Science and Technology of the People's
Republic of China (24), National Key Research
and Development Program of China (15),
Horizon 2020 Framework Programme (12),
European Regional Development Fund (9),
Ministry of Education of the People's Republic
of China (9), National Research Foundation of
Korea (7 documents). Thus, the analysis of
publication activity confirmed that since 2017
there has been an increase in scientific
interest in studying the application of smart
contracts in the logistics management system
of transport companies in the context of
global digital transformations.

It should be noted that the visualization
of the network map of 252 keywords based on
bibliographic data allowed us to identify 8
clusters (Fig. 1), which characterize the main
areas of research: blockchain, network
security, Internet of Things (loT), machine
learning, cybersecurity, supply chain, supply
chain management, smart contract, logistics,
information systems, blockchain technology,
sustainable development, Artificial
Intellidence, transformation system, smart
city, intelligent systems.

Despite the wide range of scientific
research on the chosen topic, the
multifaceted nature and debatability of
individual issues require further
development. And especially the solution of
this problem is relevant at the current stage of
changing strategic thinking and the paradigm
of logistics management of transport
companies in the context of Industry 5.0.
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Figure 1. Network visualization of citations of articles on the use of smart contracts
in the logistics activities of transport companies
Source: built by the authors based on data from the Scopus scientometric database using the VOSviewer
tool.

Aim and objectives. The outlined global smart contract market was valued at

problem determined the purpose of this
article, which is to substantiate the need to
use smart contacts as a tool for increasing the
efficiency of logistics management of
transport companies in the era of
digitalization.

The theoretical and methodological basis
of the study is the provisions of institutional
theory, digital economics, concepts of
strategic and logistics management,
enterprise  development  management,
customer relationship management, supply
chain management. The following general
scientific methods were used in the research
process: analysis and synthesis, expert survey,
SWOT analysis, bibliometric  analysis,
comparison and classification, structural and
logical generalization, as well as the Ishikawa
diagram.

Results, analysis and discussion.
According to Grand View Research [47], the

684.3 million dollars in 2022. This figure is
expected to grow at a compound annual
growth rate of 82.2% between 2023 and 2030.
The growth is primarily driven by the
increasing adoption of  blockchain
technology,  technological innovation,
efficiency gains, cost savings, and the growing
demand for decentralized finance (DeFi).
Smart contracts are based on blockchain
technology, which is becoming increasingly
popular as businesses seek more secure,
efficient, and transparent ways to manage
data and execute transactions. In addition,
smart contracts are a critical component of
the DeFi ecosystem, which has been rapidly
developing in recent years. According to
Fortune Business Insights [48], the global
smart contract market was valued at 2.14
billion dollars in 2024. It is projected to be
worth 2.69 billion dollars in 2025 and reach
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12.07 billion dollars by 2032, exhibiting a
CAGR of 23.9% during the forecast period.

The growth of the smart contracts market
can be observed due to several factors, such
as the increasing adoption of blockchain
technology across various industries and
supply chains, and the use of online banking.
In addition, the emergence of DApps
(decentralized applications) is a significant
driver increasing the global market share.
According to a report published by
DappRadar in 2022, the number of DApp
users increased by 396% daily during 2024,
reaching 2.4 million users [48].

In 2024, North America dominated the
global smart contracts market with a share of
35.1%. The region’s leadership can be
attributed to a strong technology ecosystem
and a highly skilled workforce. In addition,
several smart contract startups have emerged
in the region as a result of early adoption of
blockchain technology and a supportive
ecosystem for startups. These factors have
enabled North American firms to lead the
market and contribute to regional dominance
[48].

As evidenced by an analysis of regulatory
documents and information materials, the
lack of a unified international legal framework
for the operation of smart contracts gives rise
to various approaches to defining the concept
of a smart contract. Let's consider the
example of the United States, the European
Union and Singapore.

According to Arizona Law, a smart
contract is an event-driven computer
program that operates in a distributed,
decentralized registry that can manage the
transfer of assets and ensure a record of it in
the registry.

A smart contract is an agreement whose
execution is automated. This automatic
execution is carried out using a computer
running code converted from legal text into
an executable program. A smart contract is a
set of computer codes between two or more
parties that, within the framework of
blockchain technology, represent a series of
rules agreed upon by the parties. It should be
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noted that a smart contract is not an
agreement from a legal point of view, since it
does not fully or partially meet the
requirements of US law.

To date, in the United States, a smart
contract does not have such flexibility as
cancellation or change of conditions.
Amending a smart contract may result in
higher costs than changing a text contract.
There are projects underway to create smart
contracts that can be terminated at any time
and more easily amended.

In European law, a smart contract is not
an agreement. It is a program code, or more
precisely, a very specific description that
determines the order of actions in blockchain
technology. A smart contract is a database
where various events are predetermined.

According to M. Kaulartz and J.
Heckmann [20], the program code in a smart
contract does not serve to express the will. A
smart contract cannot be identified with a
written document that reflects the content of
the will of the parties. It only fulfils the terms
of the contract.

According to M. Kaulartz and J.
Heckmann [20], the parties to the contract can
agree that their relations will be governed by
a smart contract that performs the functions
of a written contract. In this case, the program
code will be used to express the will. In
addition, the authors believe that the
possibility of an arbitrator's intervention
should be provided.

An arbitrator can be any disinterested
third party who would decide on the presence
of a software error that contradicts the
contract. Such an arbitrator can be given the
opportunity to monitor the execution of the
contract. A smart contract can only be
executed as written in the code, so the
arbitrator's intervention should also be
programmed in advance.

C. Buchleitner and T. Rabl [16] point out
that the impossibility of a return executed via
blockchain is only a technical impossibility.
This does not cancel the fact that the parties
must retain the right to withdraw from the
contract or the right to challenge. Difficulties
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for the parties to a smart contract: when one
party declares that the obligations under the
contract must be changed under
circumstances that they have not previously
considered. In this regard, it is necessary to
provide the smart contract with a “fail-safe”
code that would allow the smart contract to
be terminated in certain agreed scenarios by
either party to the contract. In Singapore, a
smart contract is a blockchain-based software
code that runs during transactions. A smart
contract is a computer protocol that ensures
the execution of contractual provisions based
on certain events.

Since it is virtually impossible to rewrite
information after blocks are hashed, the
contracting parties can only make changes to
a smart contract by drafting another smart
contract. The two parties can also restore the
terms of the contract in natural language
using the smart contract software code. And
in the event of disagreement by either party
regarding any term or provision of a smart
contract relative to a term or provision
enshrined in the text of a traditional contract,
lead to a dispute about the method of actual
implementation of the obligation in the smart
contract.

Based on the analysis of scientific
literature, it has been established that smart
contracts in economic relations of entities act
as elements of a management system that
automatically control production, service,
financial and information flows of movement
of material and intangible assets arising in the
operating activities of enterprises or digital
factories and corresponding to their business
interests.

A smart contract is a program (script)
aimed at automating business processes. It is
executed automatically on a virtual machine
and is a sequential algorithm for monitoring
the occurrence of a chain of events for the
execution of each subsequent event based on
an objective record of the fact of the
occurrence of the previous one. To ensure the
objectivity and transparency of the chain of
events, all actions are recorded in a
distributed registry (blockchain).
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A smart contract is an innovative
technology that allows you to optimize
various processes and methods of interaction
between computers and people. It first
appeared in the depths of the cryptocurrency
industry and became the basis for launching
many decentralized systems of various types.
Also, thanks to the spread of this technology,
many existing projects have received new
opportunities for development.

According to G. Prause [49], a smart
contract as an electronic transaction protocol
designed to digitally verify or enforce the
terms of a basic legal contract. In other words,
the fulfilment of general contractual
requirements, including payments, legal
obligations, and enforcement without the
participation of third parties.

A. Thakre et al. [50] developed a model
that potentially allows for stakeholders to be
held liable for breach of contract terms or
rewarded for successfully fulfilling the terms
pre-configured in the contract algorithm.

A. Ilvanov & V. Shmyha [30], based on a
study of doctrinal approaches to
understanding the concept of “smart
contract”, concluded that this category covers
both technical and legal aspects. Having
clarified the essence and content of the
concept of “smart contract”, it was
determined that the key goal of a smart
contract is to reduce or completely eliminate
the human (subjective) factor in the process
of conducting a business transaction, thereby
minimizing the risks of fraud and errors [30].
As defined by S. Klimovych [31], smart
contracts are one of the most innovative and
promising technologies that have emerged as
aresult of the development of the blockchain.
In essence, a smart contract is a computer
algorithm designed to conclude and support
self-executing contracts that are
implemented in a blockchain environment.
The main idea of smart contracts is to ensure
automatic execution of agreements between
parties without the need to involve
intermediaries such as banks, lawyers or
brokers.
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The scientist Y. Kryvenko [32] interprets a
smart contract as an algorithm designed to
automate the process of contract execution. It
is a set of rules and a sequence of actions for
their execution. These rules are first stored as
contract  conditions, then they are
automatically checked, and then the
conditions are executed according to the
digital protocol.

According to the author [32], depending
on the amount of data entered, smart
contracts are classified as: fully automated, i.e.
all conditions are written in the program;
partially automated, i.e. one part of the
conditions is written in the program, the other
- on paper. In addition, smart contracts are
classified according to the scope of
application: contracts in the field of property
relations control; financial services — trading
on the exchange, participation in auctions;
fulfilment of obligations under various forms
of banking credit products at the time of the
occurrence of events; social services,
including conducting various votes, elections,
insurance  processes;  organization  of
management of delivery and storage of
products.

Thus, a smart contract is the performance
of obligations, as well as the implementation,
modification and termination of rights under
an obligation, which occurs automatically on
the basis of an electronic algorithm agreed
upon by the parties through their previously
expressed consent to the terms of the
contract.

A smart contract is a standard (special)
contractual structure - an agreement
concluded using electronic or other technical
means. Moreover, it should be clearly
indicated that a smart contract cannot be
qualified as an independent way to ensure the
fulfillment of obligations.

Smart contracts based on the blockchain
system are defined as a digital agreement (a
system for digitally recording contractual
obligations), which:

« is recorded on a digital medium using
software;

82-101
v.30 (2025)
https://smart-scm.org

- is stored using blockchain technology
in a decentralized manner, which makes it
possible to clearly save the original data
without the possibility of changing it by one
of the parties;

- is a certain set of digital operations that
are performed automatically without outside
interference;

- minimizes material, technical and time
costs;

« reduces the likelihood of risky
situations.

It can be argued that a smart contract is
not an independent type of contractual
interaction, but acts as an effective way of
formalizing an agreement between the
parties, which is based on the blockchain
system and minimizes material, technical and
time costs as much as possible, reduces the
likelihood of a risky situation in the legal field.
The approval of this definition at the
legislative level will solve the following
problems:

. establishes the legitimacy of such
contractual interaction at the legislative level;

« ensures the protection of contractual
relations at the legislative level;

« smart contracts can act as legitimate
electronic evidence.

A smart contract is an agreement with
automatic execution. Such a contract can be
called a logical continuation of the classical
information exchange system. As a rule,
automated execution is based on a clear
program code, which is responsible for
translating legal language into automated
software execution, which has the legitimate
right to determine the activities of digital or
physical objects. Smart contracts mean a
certain set of software functionality that is
executed in an automated mode based on the
initial conditions. The main advantages of the
technology include:

. security - the operating principle is
based on blockchain technology;

- transparency and openness of all stages
and events (transactions) of transportation;
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- autonomy and, as a result, acceleration
of document flow processes, financial
settlements;

« continuity of the information cycle,
which provides fast and guaranteed access to
the necessary information, and also allows
you to immediately respond to changes in
processes.

But the smart contract has a number of
disadvantages. Since the smart contract
system is based on blockchain, the problems
that exist today in this technology are partially
common to such contracts. They can be
conditionally divided into three groups:
technological, legal, organizational.

1) Technological problems are related to
the possibility of scaling (cross-platforms
already partially solve this problem). Since
smart contracts are self-executing codes that
cannot be changed after loading, errors can
lead to serious losses. In most cases, they are
due to the human factor in the design,
development and testing of a smart contract.

2) Legal difficulties are explained by the
lack of legal acts. Thus, there is no unified
approach to understanding the process of
integrating smart contracts into the current
system of legal relations. On the one hand,
experts argue that the smart contract system
does not require a special legislative
framework for widespread use. The existing
system of contractual interaction meets all
the basic postulates necessary for the
implementation of the smart contract system.
However, it should be noted that on March 14,
2023, the European Parliament voted to
adopt a new law on the regulation of smart
contracts. We are talking about the
implementation of an “emergency switch for
resetting activity” — the so-called Kill Switch
function.

A smart contract is an agreement
recorded in the form of computer code and
cryptographically signed by the parties to the
transaction. All provisions of such an
agreement must be available on a trusted
platform, for example, on a cryptocurrency
one. After signing by the parties, the smart
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contract is saved in the blockchain and comes
into force.

The provisions included in the law mean
that smart contracts must have access to
control and protect trade secrets. They must
also have functions for suspension or reset.
But experts fear that such capabilities may
contradict the very concept of smart
contracts. The fact is that the document does
not specify who exactly can initiate the
shutdown or reset of a smart contract. In other
words, such an approach contradicts the
fundamental principle according to which
automated programs cannot be changed by
anyone. Another group of experts talks about
the need for regulatory control of the
mechanism of smart contracts. From their
position, after smart contracts are legalized, it
will be possible to conclude contracts, the
fulfilment of the terms of which will be
monitored by computer programs. Such a
condition can be, for example, a payment
schedule - payments will be made
automatically.

3) Organizational problems are primarily
associated with the unwillingness of
businesses to work within the framework of
smart contracts. The reason is the lack of
flexibility of such contracts: it is impossible to
revoke, cancel or appeal the transaction. In
other words, unlike traditional contracts, the
parties do not have the opportunity to agree
or adjust the terms of the transaction already
in the process of transportation.

Creating a smart contract requires care
and understanding of the specifics of how
blockchain platforms work. Following the
steps described below, you can successfully
create a smart contract and implement it in
the blockchain ecosystem.

Selecting a blockchain platform: The first
step is to choose a blockchain platform on
which you want to deploy your smart
contract. Ethereum, Binance Smart Chain, and
other platforms provide various features and
tools for creating smart contracts.

Defining the purpose of the contract:
Next, you need to determine the purpose of
the smart contract. This can be the
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automation of financial transactions, the
creation of digital assets, or the management
of voting processes.

Defining the programming language: It is
important to clearly define the programming
language used on the chosen blockchain
platform. For example, Solidity is a popular
language for smart contracts on Ethereum.
Choosing a development environment: An
important step is to set up a development
environment that supports the blockchain
programming language. Examples of such
environments are Remix and Visual Studio
Code with an extension for Solidity.

Writing the smart contract code: After all
the settings are done, the coding stage
begins. Here, it is important to consider the
security of the smart contract, since ready-
made solutions placed on the blockchain
cannot be changed.

Testing: It is extremely important to test
your smart contract in various scenarios. Here,
you can use blockchain test networks to avoid
potential problems in a real environment.

Deployment on the blockchain: The
penultimate step will be to deploy the smart
contract on the chosen platform. You should
pay attention to the fees, which may vary
depending on the chosen platform.

Monitoring and maintenance: It s
necessary to monitor the operation of the
smart contract and promptly respond to any
problems. If necessary or if errors are
detected, you can release an updated version
of the contract.

Now let's consider the implementation of
smart contract technology in the organization
of logistics processes of a transport company.
Smart contracts are software that operates on
the basis of blockchain technology. The tool
allows you to conclude and fulfil contracts
without the involvement of intermediaries
and additional checks. In logistics, smart
contracts can be used to automate the
processes of cargo transportation, document
flow and mutual settlements.

In logistics, smart contracts can be used:

« to conduct auctions among suppliers of
goods and services to ensure an independent

82-101
v.30 (2025)
https://smart-scm.org

determination of the winner and record the
results of the auction;

« to organize electronic document flow
of shipping documents (an alternative to
using digital signature technology to record
each stage of the transportation process in
the blockchain);

. control of information exchange with
Internet of Things (IoT) objects and response
by sending a signal at the moment of
violation of the parameters of the loT object
set in smart contracts;

- settlements between the customer and
the contractor of the transportation upon the
fact of execution of the transportation in strict
accordance with the terms of payment under
the transportation contract;

« automation of information exchange
and subsequent movement of stocks within
the framework of solutions for inventory
management in supply chains.

The value of a smart contract using
blockchain technology is that it ensures strict
adherence to a given business process
scheme, as well as the autonomy of the smart
contract algorithm and the transparency of
operations — and, as a result, the ability to
confirm the authenticity of events, the
reliability of data storage in a distributed
registry.

Based on the specifics of their
application, smart contracts allow you to
build complex business processes
(participants  in  which  may have
multidirectional goals), ensure the security
and sustainability of supply chains. They can
also ensure the transparency of operations in
the supply chain — without the possibility of
making unauthorized adjustments to the data
and informing participants in logistics
processes about the movement of goods and
documents in supply chains.

Thus, the scope of application of smart
contracts in the logistics management system
of enterprises in the field of transport services
is quite extensive, namely:

. multimodal  and
transportation;

cross-border
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« organization of document flow, which
is especially important for sea and rail
transportation (in which the status of customs
documents is obtained and transport papers
are viewed);

- delivery of cargo at the specified time,
which is important for courier companies;

« receiving cargo tracking, which is
necessary  for  complex multimodal
transportation, where many participants are
involved.

Smart contracts allow the use of complex
business operations with a large number of
participants with different roles in the
process, and also ensure the autonomy of the
algorithm execution and transparency of
actions at all stages of transportation,
guaranteeing the reliability and immutability
of events.

At the same time, there are problems and
limitations on the use of smart contractsin the
logistics management of service enterprises.
All existing limitations for the development of
smart contracts in logistics can be divided into
two parts. Firstly, these are limitations in the
development of blockchain technology,
which is necessary for the functioning of
smart contracts. And secondly, limitations
associated with legislative regulation, with
the maturity and readiness of society and
business to implement smart contracts.

Blockchain technology is already used
quite widely both in logistics and in other
areas of business and public administration. A
smart contract is unthinkable without a
blockchain, since the smart contract
algorithm transmits information about events
to the blockchain that require
verification/saving in a block. However, due to
the fee for registering transactions in the
blockchain and the wuse of some
cryptocurrency for payment, there are
difficulties with cross-platform compatibility.
This means that a solution using a specific
blockchain technology platform is not always
compatible with other solutions. Which
necessitates linking to some of the most
common platforms - for example, Ethereum,
to use its cryptocurrency. To solve this
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problem, cross-platform solutions are being
developed: for example, Polkadot, Cosmos,
Thepower, where you can create separate
blockchains (they are also called parachains)
that interact with each other and with
external networks - such as Bitcoin, Ethereum.

In addition, there are all the elements of
institutional and socio-economic barriers to
the development of blockchain technology
and related applications.

Society in general and business in
particular are also not ready to implement
smart contracts due to the established
opacity of relationships between participants.
Large companies are not ready to refuse to
finance their own working capital at the
expense of suppliers, not only setting long
payment deferrals, but also violating these
deadlines. Banks are not ready to provide
automated access for the fulfillment of
obligations by their clients by automatically
writing off funds in favor of the counterparty
within the framework of a smart contract.

An additional important factor is the
digital immaturity of business, which consists
in the fact that many business processes are
not only not automated, but not even
formalized.

The search for solutions to the above
problems will allow the development of
blockchain technologies in logistics activities.
Blockchain technologies can already be and
are partially used in logistics. Examples
include private solutions for traceability in
supply chains and international maritime
transport. In the short term, the transport
industry is already ready to offer the use of
blockchain in the following areas:

« bidding of resource suppliers
(commodity auctions, freight rate auctions for
transportation);

« transfer of delivery stage data;
implementation of smart contracts to
automate settlements between supply chain
participants;

- control and management of loT objects:
sensors, electronic seals, tracking systems;

« control and management of electronic
document flow of transportation documents.
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In the longer term, the use of blockchain
technology is likely for such areas and tasks as
monitoring unmanned transport to ensure
the safety of operation and ensuring end-to-
end electronic document flow between
different modes of transport and different
participants (companies, government and
international structures).

In addition, this is the control and
management of the transportation of goods
and passengers by different modes of
transport (both unmanned and manned
vehicles), as well as warehousing and
distribution based on seamless automated
systems for interaction of networks and
objects of the transport and logistics
infrastructure. It should be noted that the
popularity of smart contracts is growing every
year — this tool is being implemented all over
the world to solve logistics problems. For
example, in 2018, IBM and Maersk developed
a container management solution that
transmits  temperature, pressure and
vibration data in real time and records it all in
a secure and transparent blockchain in
accordance with the terms of the smart
contract. Information about any fluctuations
is transmitted to counterparties. DB Schenker
is @ German company specializing in logistics
services that use smart contracts to more
accurately track cargo and manage
warehouse stocks. The well-known Walmart
chain has implemented a system for tracking
supply chains using smart contracts.

However, the increasing implementation
of smart contracts in the business processes of
companies will force the latter to face new
cyber threats. An example is the 2016 attack
on the DAO, a decentralized autonomous
organization, which is a crowdfunding
platform on the Ethereum blockchain. The
attackers were able to steal cryptocurrency
worth more than $ 60 million by taking
advantage of a flaw in the smart contract.
According to Hosho, in 2018, security
vulnerabilities cost blockchain companies
more than 2 billion dollars. As the audit
showed, at least 1 in 4 smart contracts had
critical vulnerabilities, and 3 out of 5 had one
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security issue. A service such as smart contract
audit helps to solve the problem. Today, a
new class of startups has already emerged
that implement technologies to protect
corporate blockchain systems with an
emphasis on smart contract audit. Thus, they
use artificial intelligence technology to
monitor transactions, which allows them to
identify suspicious activity, as well as scan the
code itself for known vulnerabilities.
However, auditing smart contracts is still
expensive and time-consuming.

Thus, with the help of smart contracts,
logistics companies can establish a chain of
cargo movement (tracking), which allows
tracking the movement from the point of
departure to the destination, including and
detailing all intermediate stages (shoulders)
of cargo transportation events. This increases
the level of security and reduces the number
of "gray" zones (areas where there is no
information on the movement of cargo) and
lost shipments.

Smart contracts can define delivery
conditions, including terms, routes, volume,
cargo characteristics and cost of services.
They can also automatically determine the
price of transportation based on transport
tariffs, both their own and service providers,
without the participation of intermediaries:
banks, insurance companies and agents,
which makes the contracting process more
efficient. Smart contracts are also capable of
automating  payment and financial
accounting processes, allowing for automatic
calculation of amounts and payment of
services of suppliers and carriers without
intermediaries. This speeds up the process of
sending and receiving payments. The
sequence of development of the smart
contract system in the transport sector can be
presented in 3 levels (Table 1).

A necessary condition for maintaining the
sustainability of the transport infrastructure
and realizing the potential for its further
development is the focus on developing
mechanisms that ensure the interrelation of
interests and goals of individual participants
in the transport services market. The analysis
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of their strategic goals and economic
performance indicators, conflict areas during
interaction during the implementation of the
transport and logistics process made it
possible to specify the interests that can be
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potentially achieved by smart contract
technology (Table 2).

Table 1. Sequence of development of the smart contract system in the transport services

sector
Levels Participants in the transport services market
Level | Clients
Level Il Transport companies < warehouse service operators <> customs and its regional branches
Logistics operators (3PL, 4PL, 5PL) < freight forwarding companies « insurance companies
Level llI <> logistics infrastructure facilities <> other participants in the transport process (stevedoring,
surveying companies)

Source: compiled by the authors.

Table 2. Matrix of interests and goals of participants in the transport services market, provided

by smart contract technology

Interests and goals

Transport Transport Other
company services client | participants

Increasing the company's competitiveness in the
transport services market

+

Reducing cargo delivery times

Timely payment for transport and related logistics
services

Increasing the volume of provided transport and
related (logistics, information and other) services

Increasing the reliability of the transportation
process

Expansion of the customer base

Transparency of procedures for calculating and
collecting fees for services rendered

Transparency of procedures for calculating
payments and fines during the execution of the
contract

Reducing the volume of claims, the volume of
claims work

Transparency of control procedures performed by
the transport company

Information support for the transportation process

Source: compiled by the authors.

It should be noted that two smart
contract models can be implemented in
transport companies: hybrid and ideal. The
hybrid model defines a smart contract as an
element that complements the traditional
contract system and acts as:

- a means of verifying the fulfillment of
contract terms, confirming the occurrence of
significant events for further recording in the
blocks of the distributed registry;

- a set of automatically executed blocks
within the traditional contract system, i.e.
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used in individual elements of the transport
infrastructure.

The “ideal” model describes a smart
contract as self-executing using computer
contract algorithms.
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As a result of the study, factors and
conditions for the successful implementation
of smart contract technology in the logistics
activities of a transport company were
identified (Figure 2).

Transport
network level

Peculiarities of interaction
between participants

Focus on core,
extended transport

Interrelation of the goals
of participants in the
transport services

network

Trust, cooperation,
collaboration

The goal is the effective
implementation of a
smart contract into the

Efficiency of logistics
processes

@ logistics management
system of a transport
company

Digital maturity and

Focus on high-margin
technological cargo

compatibility

Logistics processes
in a transport company

Characteristics of cargo flows

and transportation

Figure 2. Factors and conditions for the successful implementation
of smart contract technology in the logistics activities of a transport company
Source: constructed by the authors using the Ishikawa diagram.

The following are proposed to be
considered as alternative scenarios for the
transition to smart contract technology:

1) a “soft” transition scenario, which
consists of a consistent increase in the
functionality of the “smart” contract model,
initially considered as a means of recording
events confirming the fulfillment of contract
terms (mainly time triggers) through the
automation of the execution of individual
blocks (subprocesses, elements of the
transport network, etc) to further full
automation of the end-to-end logistics
process. The scenario allows you to practice
the technology of recording events on the
existing critical information infrastructure,
assess the possible risks from the automation
of the fulfillment of obligations under
contracts;

2) a scenario for the development of a
digital supply chain. The main feature is that
the “ideal” model is adopted as a working
option from the initial stages of the transition.
At the same time, in order to reduce the risks
associated with the transition to a smart
contract, implementation should begin with
the most mature sub-processes, previously
identified at the pre-project stage.

Conclusions. Summarizing the main
provisions of the completed study, the
following conclusions can be made.

The objective prerequisites for the
transformation of logistics business process
management, due to the differentiation of
forms of interaction between key participants
in the logistics chain (network) that generate
added value, the development of digital
technologies, and more active use of virtual
interaction methods, form the main
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directions of promising changes: building
relationships with clients on the principles of
customer focus [51; 52], based on increasing
the availability of services in the logistics
chain (network), information transparency
and high trust between participants;
development of network forms of interaction;
the formation and development of a set of
subsystems that support the processes of
managing interaction between participants
using the potential of digital technologies.

The transition to smart contract
technology significantly changes the
requirements for both the composition of
trigger events and the means of recording
them. A prerequisite for the implementation
of smart contract technology is the creation of
an information infrastructure that allows
autonomously, without human intervention,
recording the fact of the occurrence of trigger
events using automated systems and digital
data transmission means. Smart contracts are
a new form of concluding contractual
agreements with the most detailed
description of the terms of the contract,
formalized in the form of a program code
without the possibility of its subsequent
adjustment. It is obvious that over time, smart
contract technology will be increasingly used
in the work of service enterprises, including
transport and logistics. This is due to the fact
that such solutions significantly simplify and
speed up existing business processes of
logistics activities, and also contribute to the
creation of a transparent and controllable
system of interaction between participants in
the service market at all stages.

Contractual relations in the management
system are built on the principles of enhanced
horizontal integration of participants in the
value chain, focused on increasing the added
value of products in the overall business
system. Smart contracts act as an element of
regulation of the logistics system, combining
business relations of the parties and
technological aspects of the movement of
inventory and intangible assets that have a
quantitative expression and are therefore
amenable to logistics management. At the
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level of the physical control loop, regulation
of material and service (servicing) flows of
product movement is implemented. Within
the virtual control loop, information and
financial flows accompanying the movement
of products are controlled. End-to-end
continuous flow control, combining the
provision of factory performance levels and
business process efficiencies specified in the
control system, corresponds to current trends
in the digitalization of manufacturing and
service businesses that are financially
interested in accelerated asset turnover and,
as a result, in reducing the duration of
operational cycles for the manufacture and
delivery of products. Connecting flows of
various natures to a smart contract creates the
necessary conditions for the synthesis of an
omnichannel environment, communications
in which allow all parties to the logistics
process to interactively monitor the
parameters of the supply chain status and
plan intra-company business activities and
inter-company interactions  with  the
consumer community. Omnichannel logistics
and supply chains ensure minimal delays in
the response of the logistics management
system to consumer demand and to the offers
of service providers, the dynamics of which
are predicted by the business planner taking
into account the business capabilities of all
participants in the smart contract, correlated
with the conditions of the infrastructural and
institutional uncertainties of the market
environment for the production and
distribution of digital or physical products.

Prospects for further research lie in the
theoretical and methodological
substantiation of the provisions and the
development of a strategy for the digital
transformation of the logistics processes of a
transport company when switching to smart
contact technology.
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MICRO-FULFILLMENT NETWORKS AS AN INFRASTRUCTURAL
RESPONSE TO THE CHALLENGES OF QUICK E-COMMERCE IN
WARTIME CONDITIONS

Mariia Hryhorak, Olga Karpun, Marharyta Sinaiko. «Micro-fulfillment networks as an
infrastructural response to the challenges of quick e-commerce in wartime conditions». The article
theoretically substantiates, for the first time, the feasibility of deploying micro-fulfillment center (MFC) networks
as an adaptive logistics infrastructure in emergency situations, particularly martial law. A conceptual model for
the formation of an MFC network is proposed, which considers key factors such as spatial demand, the
availability and accessibility of resources, as well as potential risks that may arise during crisis situations. The
developed model allows for a more efficient distribution of logistics flows and optimization of infrastructure to
achieve high operational efficiency under conditions of limited resources.

Particular attention in the article is paid to the systematization of challenges faced by quick e-commerce
in urban environments during wartime, specifically issues related to infrastructure damage, disruptions to
transport routes, and the need to ensure uninterrupted delivery of goods in areas where instability is observed
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due to the war. It is determined that MFC networks have significant potential in enhancing the resilience of
logistics systems, providing quick and efficient access to goods even in challenging conditions.

An important element of the research is the application of the K-means clustering algorithm to model
optimal locations for MFCs in crisis situations, which is a novel approach in the study of urban logistics. Based
on the analysis of spatial data and demand, the algorithm allows for the identification of the most
advantageous locations for MFCs, ensuring high delivery speed and minimization of logistics costs. This tool
enhances the efficiency of logistics systems management, making them more adaptive to the rapidly changing
conditions of war or emergency situations.

Keywords: quick e-commerce, urban logistics, last mile logistics, fulfillment service, micro-fulfillment
centers, micro-fulfillment center network

Mapia puzopak, Onv2za KapnyHb, Mapzapima Cinaliko. «Mepexi mikpogynpinmenmy sk
iHppacmpykmypHa 8idnoeidb Ha euKNUKU WBUOKOI e-komepyii 8 ymoeax giliHu». Yy cmammi anepuie Ha
meopemuy4yHoMy piBHi 06rpyHMOoBAHO OOUINIbHICMb PO320pPMAHHA Mepex MikpogynpinmeHm-yeHmpis
(MOL]) sk adanmugHoi n02icmuyHOi iHbpacmpykmypu 8 ymogax Had3suyaliHux cumyauil, 30Kkpema
B0€EHH020 CMAHY. 3aNPONOHOBAHO KOHUenmyaneHy mooesb opmysaHHA mepexi ML, aka epaxosye
KJ110408i hakmopu, maki sk npocmoposuti nonum, HaasHicme i docMynHicme pecypcie, a makox nomeHuitHi
PU3UKU, WO MOXYymb BUHUKHymMU ni0 4ac Kpusosux cumyayit. Po3pobneHa modens 00380sd€ binbwi
ehekmusHO po3nodinAMuU s102icMuUYHi NOMOKU ma onmumisysamu iHgpacmpykmypy 018 OOCA2HEHHA
8UCOKOI OnepamugHOCMi 8 yMo8ax 0bMexeHUX pecypcis.

Ocobnusy ysazy 8 cmammi npudineHo cucmemamusayii 8UK/IUKIB, 3 AKUMU CMUKAEMbCA WeUOKa e-
Komepuis 8 MicbkoMy cepedogulyi nid Yac giliHu, 30kpema npobsemam, No8’A3aHUM 3 NOWKOOXEeHHAMU
iHppacmpykmypu, nopyweHHAMU MPAHCNOPMHUX  Mapwipymig i HeobxiOHicmwo  3abe3neyeHHs
6e3nepebiliHoi docmasku moeapig y 30Hax, 0e 8 ymosax 8ilIHU cnocmepieaemeca HecmabinbHicme.
BuzHaueHo, wjo mepexi MOL| matoms 3Ha4HUU nomeryian y nidsuleHHi cmitikocmi 102icmuyHUX cucmenm,
3a6e3neuyroyu wWeUOKUl i ehekmusHuUl docmyn 0o moegapis Hagime y CK/IAOHUX yMOBAX.

Baxnusum enemeHMoOM OOC/IOXeHHA € 3aCMOCY8aHHA anzopummy Knacmepusauii K-means ons
MOOesI0B8AHHA ONMUMAJTbHUX MOYOK po3mieHHA ML 8 ymosax Kpuzosux cumyayid, wo € Ho8UM Nioxo0om
y 0ocniioxeHHi MicbKoi mo2icmuku. Anzopumm 00380J189€ HA OCHOBI aHAi3y NPOCMoposuUX OaHUX ma nonumy
8U3HAYUMuU Halbinbw e8ueidHi nokayii 0na MQOL, wo 3a6e3neyums BUCOKY WBUOKICmMb 0oCcmasku ma
MiHimi3ayiro noeicmuyHux sumpam. Lled iHcmpymeHm nidsuulye ecpeKmugHicme ynpassiHHA 102icmudHUMU
cucmemamu, pobnaqu ix 6inbw adanmueHUMU 00 WBUOKO 3MIHIOBAHUX YMO8 8ilHU YU HA038UYAUHUX
cumyadyid.

Knioyoei cnoea: wBnaka e-komepuis, MicbKa NIOMiCTUKA, NTOTICTUKA OCTaHHbOI Muni, yndinmeHT-
cepBic, MiKpodyndinmMeHT-LeHTPY, Mepexa MiKpodyndinMeHT-LeHTpIB.

Intraduction. The growth in e-commerce
has already become one of the most
significant trends in the global market, and in
the next decade, this sector will continue to
develop due to numerous economic,
technological, and social factors. Currently,
over 33% of the world's population actively
shops online, and the volume of the global e-
commerce market has already reached $6.8
trillion [1]. According to Promodo's forecasts,

by 2027, the e-commerce market volume will
exceed $7.9 trillion, which is 39% more
compared to today's level. We observe similar
trends in Ukraine. According to Similarweb
traffic estimates, over 90% of people in
Ukraine use the internet, with 78% doing so
daily. Therefore, the potential for online
business growth is significant. In Ukraine, this
figure is three times lower than in the USA and
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Britain: approximately 15-20% compared to
45-50% in certain segments [2].

E-commerce has a powerful impact on
the development of logistics, transforming
traditional logistics models and posing new
requirements for the organization of
transportation, storage, and delivery
processes. One of the key challenges facing
logistics in the context of the rapid
development of e-commerce is the need to
handle a large number of small orders that
require prompt picking, personalized
packaging, and fast delivery to the end
consumer. This fundamentally changes the
nature of logistics operations, which were
previously focused mainly on large batches of
goods and centralized deliveries. Currently,
the role of last mile delivery is growing,
becoming critical in terms of both meeting
customer expectations and the overall cost of
logistics services. In the context of e-
commerce, the requirements for warehouses
and distribution centers are also changing.
Modern logistics centers are transforming
into high-tech facilities equipped with
automated storage, sorting, and real-time
tracking systems. Warehouse location is
acquiring a new logic — more and more
companies are creating decentralized
networks of micro-fulfillment centers near
major consumer markets to shorten delivery
times. As numerous studies of customer
expectations show, delivery speed is one of
the main reasons for abandoning purchases.
Therefore, the instant delivery segment,
where consumers can receive their order
within 15-30 minutes, is one of the fastest-
growing. This indicates the need for the
development of logistics infrastructure in
urban environments, in particular, last mile
delivery fulfillment centers, as well as the
need to search for new business models for
supply chains in the context of quick e-
commerce.

Wartime conditions cause significant
transformations in the economic, social, and
infrastructural environment, which
fundamentally  affects  logistics  and
consumption patterns. In this context, quick
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e-commerce (Q-commerce) acquires
particular importance, as it can promptly
provide the population with essential goods
under conditions of limited access to
traditional retail channels. It reduces risks for
citizens by minimizing the need for physical
movement and simultaneously supports the
economic activity of small and medium-sized
businesses through digital sales channels. Q-
commerce also contributes to increasing
logistics resilience: thanks to digitalization,
flexibility, and the ability to scale quickly, it
promptly responds to changes in the
geography of demand, particularly due to
population displacement or changes in
supply conditions [3]. In wartime, this model
stimulates the development of new logistics
solutions, including micro-fulfillment centers,
which allow for reducing the distance to the
consumer and ensuring fast order fulfillment.
Thus, quick e-commerce becomes not only an
adaptive form of retail but also a tool for
ensuring social stability, economic resilience,
and the development of innovative logistics
infrastructure.

Literature and researches review. The
problematics of last mile logistics in urbanized
environments have gained widespread
scientific and practical interest in the context
of the rapid growth of e-commerce, the
increasing number of deliveries, and the
burden on urban infrastructure. Foreign
researchers indicate that traditional logistics
approaches prove ineffective in conditions of
limited space, high population density, traffic
congestion, and environmental challenges
characteristic of modern cities.

Among recent publications, some ideas
and provisions that form the theoretical basis
and justification for the relevance of the topic
were used for our research. In particular, the
works of contemporary authors thoroughly
investigate the problems of last mile logistics
in the context of the growth of e-commerce
and urbanization. Special attention is paid to
the implementation of sustainable solutions,
such as micro-fulfillment centers, mobile pick-
up points, the use of electric vehicles and
cargo bicycles, as well as the application of
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digital technologies to optimize routes and
delivery processes.

The authors [4] drew attention to the
need to study the mobility of goods in the
urban environment and to develop decision
support tools considering social, economic,
and environmental indicators in the
appropriate spatial-temporal scale using
modeling methods. They substantiated that
urban mobility encompasses not only
commercial activities in the central areas of
the city but also the transportation of people
and goods in a broader context. The
participation of all actors in the production
and logistics chains — both public and private
sectors — is critical for optimizing transport
commercial activities within urban areas.
Urban logistics studies the mobility of goods
and services in cities to achieve an optimal
balance between time, distance, and costs.
These two concepts — urban mobility and
urban logistics - are closely related and
cannot exist without each other. Urban
logistics is always an integral part of the urban
mobility system. Consequently, a strategic
approach to the development of urban
logistics should consider the type of city, its
economic and social ambitions, the
professional structure of the population,
demographic characteristics, and other
factors that contribute to or determine the
evolution of the urban environment [5].

The work [6] presents a thorough
bibliometric analysis of scientific literature
dedicated to urban last mile logistics in the
context of omnichannel retail. This analysis
showed that the Ilargest number of
publications falls on the period after 2020,
which is associated with the rapid growth of
e-commerce due to the COVID-19 pandemic
[7]1 and others. The work [8] explores the
connection between last mile logistics and
the concept of smart cities, emphasizing the
positive role of digital technologies in solving
last mile problems. One of the key areas is the
implementation of green technologies,
including the use of electric and hybrid
vehicles for delivery, which contributes to
reducing CO2 emissions and improving air
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quality in cities. In addition, the thematic
structure of research demonstrates that the
concept of ‘"sustainable development"
occupies a central place in scientific
discussions, but requires further
development in the context of e-commerce
logistics. In particular, the issues of reducing
the ecological footprint, increasing energy
efficiency, and implementing sustainable
transport solutions remain open.

A new official publication by the World
Economic Forum, prepared in collaboration
with Accenture, emphasizes that the increase
in traffic congestion, greenhouse gas
emissions, and negative impacts on public
health are among the key hidden costs
associated with the intensive development of
urban delivery [9]. This once again
underscores the relevance of rethinking
urban last mile logistics models, taking into
account social and environmental
consequences.

Additionally, a systematic literature
review conducted in the study «Sustainable
Urban Last-Mile Logistics: A Systematic
Literature Review» (2023) covers 102 scientific
works for the period 2016-2022 [10]. It
emphasizes that the last mile is the most
costly and inefficient part of the logistics
chain, causing significant  economic,
environmental, and social external effects.
The study also indicates the need to develop
new urban logistics models that would take
into account the principles of sustainable
development and contribute to reducing the
negative impact on the environment. Another
study, "Sustainable and Efficient Last-Mile
Delivery in Cities," prepared by the World
Economic Forum in collaboration with
Accenture, predicts that without intervention,
emissions from deliveries in urban centers
could increase by 60% by 2030 [11]. The
report highlights the need to implement
sustainable and innovative practices in the
field of delivery, such as the electrification of
vehicles, route optimization, and the use of
alternative modes of transport, to improve
the quality of life and support a thriving
business environment.
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Last mile logistics, as a component of
urban logistics, focuses on the delivery of
goods directly to the end consumer, which
has led to a rapid increase in the number of
shipments within urban areas. Today, a large
number of companies deliver parcels, food,
clothing, and other everyday goods in cities.
Each of them faces a number of challenges
due to the specifics of their operating model:
whether the company specializes in certain
categories of goods, whether it uses its own
logistics infrastructure, whether it has its own
fleet and driver personnel, etc. All these
companies are simultaneously participants
and factors in the problematics of last mile
logistics in the urban environment - they not
only ensure the execution of delivery but also
experience the impact of its complexities and
limitations [12].

Many researchers emphasize that the
development of e-commerce exacerbates
existing urban problems, particularly the
growth of traffic congestion and emission
levels. This requires not only managerial
decisions but also technological innovations,
including the implementation of urban
logistics centers, micro-platforms, electric
vehicles, and cargo bicycles for delivery in
pedestrian and quiet zones.

One of the promising solutions is the
creation of micro-hubs, which allow for the
consolidation of deliveries within a specific
district or street network, instead of several
retail operators sending separate vehicles to
the same location. Such logistics points
become key nodes supported by digital
tracking technologies and shared logistics
tools. The integration of micro-hubs, digital
platforms, and collaborative logistics models
is a driving force in the transformation of
urban delivery. Thanks to these approaches,
cities can not only reduce traffic congestion
and pollution levels but also reclaim urban
space for residents, making it safer, more
comfortable, and more livable.

Micro-fulfilment  centers can be
considered a new stage in the development
of goods distribution in urban areas, which
also includes storage solutions. According to
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[13], MFCs are small fulfillment centers
located in the city center or business activity
centers, functioning as forward operating
bases for quick, usually online, services. Their
role is extremely important for last mile
logistics, as they bring the resolution point of
the supply chain closer to the end consumer.
They can be considered small distribution
warehouses, strategically located in cities for
order fulfillment, occupying much less space
than traditional large retailer warehouses [14].
The authors [15] note that MFCs actively use
automated or robotic movement of goods
with a simultaneous combination of manual
labor. They can combine traditional
technologies and automation with in-store
picking, while their main goal is to bring
goods closer to the end consumer, which
significantly increases the speed of delivery or
pickup [16]. Some researchers believe that
MFCs are a mobile order fulfillment system
that can radically and very effectively use
mobile technologies and real-time delivery
solutions [17]. Thus, MFCs have 2 main
components: software management systems
that process online orders, and physical
infrastructure, including robots that pick
items from warehouse aisles and deliver them
to packers or directly to the customer.

The work [18] demonstrated that the use
of MFCs can become a catalyst in solving the
problem of sustainable urban last mile
logistics, which will contribute to reducing
CO2 emissions in urban areas. This concept
can help alleviate congestion in urban areas,
as fewer vehicles will be needed for the
delivery of goods due to the reduced distance
to the consumer through the placement of
MFCs in city centers and other strategic
urbanized locations characterized by
proximity to the end-user [19]. As a result,
customers/city residents will receive a
number of benefits: faster delivery, lower
noise levels due to reduced congestion, fewer
road accidents, and cleaner air due to reduced
CO2 emissions, which may even increase their
life expectancy [20]. In addition, automation
and the use of new technologies in micro-
fulfillment centers will help reduce order
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fulfilment times, which will increase
customer satisfaction and delivery efficiency.
These results can be used to significantly
reduce the problem of urban last mile
logistics, emphasizing the importance of
using micro-fulfillment centers - a solution
that combines storage, consolidation, and
delivery of goods to the end consumer in an
efficient and perfect manner with minimal
environmental impact.

It should be noted that in Ukrainian-
language scientific literature, the problems of
the last mile in the urban logistics system have
been studied fragmentarily, that is, by
individual partial indicators, and their results
are presented mainly in the materials of
scientific and practical conferences. Among
the scientific publications whose ideas are
used in this article, it is worth noting the
article by llchenko N.B. and Kotova M.V.,
which summarizes a set of factors influencing
decision-making regarding the organization
of goods delivery in the e-commerce system
[21]. Datsenko D.R. and Kunytska O.M. drew
attention to the placement of logistics
infrastructure facilities in cities and proposed
an approach to determining the location of an
urban distribution center based on the
logistics stability index [22]. Oliynyk O.
investigated the synergy of e-commerce and
fast commerce in the food industry [23].
Sumets O. and Klymovych R. investigated the
integrative effect of combining fulfillment
and logistics in serving customers in the
online trading system [24]. The problem of
forming and developing freight flow
consolidation centers in the urban
environment is most fully and thoroughly
researched in the works of Savchenko L.V. [25,
26, 271].

Thus, the analysis of literary sources
indicates a multifaceted approach to the
study of last mile logistics problems. The
research covers various aspects, including the
sustainable development of the urban
environment, the reduction of greenhouse
gas emissions, the alleviation of congestion,
the improvement of the quality of life of
residents, as well as the operational efficiency
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of delivery and the application of innovative
logistics solutions - such as micro-hubs,
automated pick-up points, cargo bicycles, and
electric vehicles. Significant attention is paid
to the implementation of digital technologies
for tracking deliveries and coordinating
participants in the logistics process.

However, it should be recognized that a
separate important component of this topic —
the formation and development of micro-
fulfillment center (MFC) networks as a key last
mile infrastructure — still remains insufficiently
studied. MFCs play a strategic role in ensuring
quick and efficient delivery in the context of
the rapid growth of online trading, especially
in the segment of quick (on-demand) e-
commerce. Their functional significance is
enhanced in the context of the need for
diversified warehousing, reduced order
picking times, and integration with urban
logistics systems. Thus, the identified
scientific gap in the study of the network
organization of micro-fulfillment as the final
link in the e-commerce supply chain
determines the relevance and scientific
novelty of this article.

Aim and objectives. Aim of the research.
To substantiate the feasibility of forming
micro-fulfillment center (MFC) networks as an
effective infrastructural solution for ensuring
the stability, flexibility, and operational
efficiency of quick e-commerce logistics
under conditions of military threats and urban
environment limitations.

Research objectives:

1. To investigate the specifics and
challenges of quick e-commerce
development in wartime conditions.

2. To analyze the role and functions of
micro-fulfillment centers in the logistics
infrastructure of urban areas.

3. To assess the potential of MFC
networks in ensuring the adaptability of
logistics in crisis conditions.

4. To identify key factors for the effective
planning and location of MFCs.

5. To propose a structural and functional
model of an MFC network as an infrastructural
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response to the challenges of quick e-
commerce in wartime conditions.

Research methodology. This research
employs a comprehensive methodology
combining systemic, analytical, and applied
approaches to substantiate the feasibility of
developing MFC networks in the urban
environment as an adaptive element of
logistics infrastructure under martial law.
Firstly, a systemic approach is used to
investigate the functioning of quick e-
commerce as a complex logistics system
responding to external challenges. The
analysis focuses on the ability of MFCs to
ensure the continuity, flexibility, and speed of
delivery in urbanized spaces, especially
during a crisis. Secondly, case study analysis of
micro-fulfillment implementation in wartime
conditions is applied, particularly using
examples from Ukrainian cities where the
restructuring of logistics routes, the
reorientation of warehouses, and the launch
of local hubs took place. Thirdly, cluster
analysis methods, specifically the K-means
algorithm, are used to model the potential
location of MFCs, considering the spatial
distribution of demand, population density,
risk zones, and the availability of transport
infrastructure. This interdisciplinary approach
allows for covering both strategic and applied
aspects of forming an adaptive logistics
infrastructure based on micro-fulfillment
networks.

Results, analysis and discussion. Quick
e-commerce (Q-commerce) is a cutting-edge
model of online retail focused on ultra-fast
delivery of everyday goods within 10-60
minutes after order placement. It is based on
the use of micro-fulfillment centers, dark
stores, and in-house or partner courier
services located in close proximity to
consumers in cities. Unlike traditional e-
commerce, which focuses on a wide
assortment and centralized warehouses, g-
commerce prioritizes speed of service, relying
on digital technologies, automation, and
accurate demand forecasting. This model is
becoming increasingly popular in the context
of urbanization and changing consumer
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expectations. According to research by M.
Bogdanova, 30 new Q-commerce companies
were registered in Western Europe in 2020.
One of the most striking examples is Gorillas,
which managed to achieve «unicorn» status
(capitalization over $1 billion) in less than a
year, indicating extremely high demand from
investors and users for quick, flexible, and
localized logistics solutions, and one of them,
called Gorillas, reached unicorn startup status
in just nine months [28].

Scientific sources indicate that the «last
mile» model in Q-commerce fundamentally
differs from traditional e-commerce: while
classic e-commerce optimizes delivery by
combining several orders on one route, Q-
commerce ensures point-to-point delivery of
each individual order, often by an individual
courier operating within a narrow micro-
district. This changes the requirements for
logistics infrastructure, personnel, IT systems,
and route planning approaches [29]. Thus, Q-
commerce forms a new paradigm of urban
logistics, in which speed, flexibility, and local
presence become the main competitive
advantages.

Summarizing the impact of quick e-
commerce on the transformation of urban
logistics infrastructure and the evolution of
approaches to solving the last mile delivery
problem, we have systematized the main
challenges and opportunities of this process.
This analysis allows for a deeper
understanding of how speed, technological
innovations, and changing consumer
expectations affect urban space and logistics
practices. The presented generalization (Fig.
1) reflects the complexity and
interdependence of factors shaping modern
urban logistics in the context of the rapid
development of Q-commerce.

Thus, the main risks associated with the
development of quick e-commerce and last
mile logistics concern the overloading of
urban infrastructure, increased congestion,
emissions, and logistics costs, as well as a lack
of investment in sustainable solutions. In the
context of military risks, these problems
become even more complex due to
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infrastructure damage, the destruction of
transport networks, disruptions in resource
supply, limited access to key supply chain
links, and potential security threats to logistics
facilities and personnel. In addition, during
wartime, problems arise with economic

—1{ CHALLENGES OF QUICK DELIVERY IN
URBAN ENVIRONMENTS

Increased traffic and overload on the
infrastructure of urban agglomerations

Difficulty in route planning and deterioration
of delivery speed in dense urban areas

A wide variety of small and scattered
shipments that need to be delivered to
consumers

Infrastructure capacity constraints, especially
during peak periods

Administrative and regulatory restrictions
(entry ban, limited traffic, road repairs, curfew,
etc.)

Changing consumer expectations and growing
demand for quick delivery

Environmental pollution and air quality
deterioration

Courier services and trucks use limited parking
spaces, which complicates pedestrian traffic
and worsens road safety.

Increasing last-mile delivery costs and
deteriorating business margins
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instability, including a decrease in consumer
solvency and an increase in the number of
goods requiring delivery to combat zones,
which demands additional resources to
ensure delivery under such conditions

OPPORTUNITIES OF QUICK DELIVERY IN
URBAN ENVIRONMENTS

Emergence of new business models (micro-
fulfillment, self-delivery, post-it machines, etc.),
which reduces the distance to the consumer

Integration of the latest technologies (automation
of warehouse operations, robotization of delivery
processes, etc.)

Development of alternative modes of transport
(electric bicycles, scooters, electric trucks, etc.)

Optimization of urban infrastructure —
combination of hubs, distribution centers,
consolidation centers, product delivery points, etc.

Personalization and increased customer
satisfaction through alternative delivery options

Integration of multi-channel delivery strategies,
flexibility and scalability according to changing
demand

Introduction of green technologies and
environmentally friendly modes of transport,
support for sustainable urban development

Modernization and development of logistics
processes, more efficient use of space and
resources in the last mile

Economic growth of urban agglomerations,
growth of business activity

Figure 1 — Generalization of influencing factors, risks and development opportunities of last
mile logistics in the urban environment

At the same time, opportunities are
associated with the introduction of innovative
service formats, digital technologies, micro-
fulfilment centers, and new models of
cooperation, which can increase delivery
efficiency, improve service, and reduce the

negative impact on the urban environment. In
addition, in wartime conditions, MFCs can
become critically important for ensuring
delivery to areas where traditional logistics
routes are disrupted, as well as for adapting to
changing conditions and ensuring the
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sustainability of logistics systems in crisis
situations.

In the context of these challenges and
opportunities, the role of micro-fulfillment
centers (MFCs) is particularly noteworthy.
They are seen as a key element of an adaptive
logistics infrastructure capable of ensuring
prompt, sustainable, and efficient delivery in
the context of the rapid development of quick
e-commerce. The high density of orders, the
need to deliver small batches of goods in the
shortest possible time, and the need to
reduce the burden on urban infrastructure
and the environment - all of this necessitates
new approaches to the organization of the
"last mile." In this context, micro-fulfillment
centers (MFCs) play a strategic role. According
to the results of the study «Micro Fulfillment
Centers (MFCs) — Global Strategic Business
Report,» the global MFC market was valued at
US$6.2 billion in 2024 and is projected to
reach US$31.6 billion by 2030, growing at a
compound annual growth rate (CAGR) of
31.1% from 2024 to 2030 [30].

According to the definition of foreign
scientists, MFCs are small or medium-sized
logistics facilities located near the consumer,
which perform the functions of storing,
sorting, picking, and preparing orders for
shipment. Their location within urban areas
allows for a significant reduction in delivery
time, lower transportation costs, a decrease in
the number of freight trips, and the
integration of environmentally friendly
vehicles, such as cargo bicycles or electric
vehicles. Thus, MFCs are not only a response
to logistics challenges but also a tool for
improving the quality of consumer service,
reducing the carbon footprint of logistics, the
rational use of urban space, and supporting
the sustainable development of urban
mobility. Their implementation allows cities
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to better adapt to the needs of Q-commerce
while maintaining a balance between
economic efficiency, social expectations, and
environmental requirements.

Let's compare micro-fulfillment with
traditional fulfillment. Obviously, these two
models differ significantly in scale, efficiency,
and approach to e-commerce. Traditional
fulfillment centers are large logistics hubs,
usually located outside cities, focused on
processing a large volume of orders and
providing centralized storage and shipment
of goods. They are efficient in terms of scaling,
cost per unit, and inventory optimization but
are less flexible in the context of fast delivery
to the end consumer, especially in urban
areas. Micro-fulfillment centers, on the
contrary, are characterized by smaller sizes,
decentralized location closer to the
consumer, and the ability to process orders in
real-time. They are better adapted to the
requirements of quick e-commerce (Q-
commerce), where the speed of order
fulfillment - from several hours to one day -
is critical. At the same time, micro-fulfillment
has challenges, including a higher cost of
maintenance per unit, limited storage space,
and the need for accurate demand
forecasting.

Table 1 presents the results of a
comparative  analysis of the main
characteristics of fulfillment centers and MFCs
as logistics infrastructure facilities for last mile
delivery.

The comparative analysis in Table 1
allows for visualizing these differences,
showing the strengths and weaknesses of
each model, and helps in choosing the
optimal infrastructural strategy depending on
the business model, geographical location of
customers, and the target service level.
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Table 1. Comparative analysis of fulfillment centers and micro-fulfillment centers as online

order processing centers

Fulfillment Center

Characteristics (FC) Micro-fulfillment Center (MFC)
Location Mostly outside the city or on its perimeter In the city or very close to consumers
Size Large (tens of thousands of m?) Small (200-500 m? or up to 5000 ft?)

Main function

Complex processing of large batches of goods

Fast processing of small batches of
orders for last mile delivery

Delivery time

From several hours to several days

15-60 minutes (express delivery)

Type of orders processed |Large, wholesale or combined batches

Small, individual e-commerce orders

Transport logistics
distances

Delivery is carried out by freight transport over long|Easy last mile delivery (couriers,

electric vehicles)

Automation High level of automation

Partial  automation or
automated solutions

compact

Service cost

Higher due to transport costs and delivery time

Smaller due to proximity to the
consumer

Flexibility

Low: orientation towards large orders

High: adapt to rapidly changing needs

Environmental impact

More emissions due to long routes

Less emissions due to reduced
transportation

Source: Summarized by the author based on [16, 17, 19, 20]

The main advantages of micro-fulfillment
centers (MFCs) in the quick e-commerce and
last mile delivery system in the urban
environment can be substantiated through
several important aspects:

1. Relatively lower initial investment
needs. MFCs have comparatively low capital
investment requirements as they are easily
integrated into existing logistics and
operational processes already used for order
processing. This creates opportunities for
small and medium-sized businesses by
providing access to innovative logistics
without the need for large upfront costs. Such
flexibility makes MFCs attractive to
entrepreneurs seeking to grow their
operations without significant financial
investments in new infrastructure.

2. Optimal space utilization. Since MFCs
are usually compact in size, their location in
close proximity to consumers allows for
significantly more efficient use of available
space. This enables retailers to store a larger
volume of products per unit area compared to
traditional warehouses or stores. Thus,
businesses can significantly improve the
efficiency of their premises, optimizing rental
costs and ensuring better availability of goods
for consumers.

3. High level of process automation.
MFCs are typically equipped with modern
technologies  for  automating  order
processing, which significantly speeds up
these processes. A high level of automation
reduces the time required for packaging and
shipping goods, as well as lowers the
probability of human errors. This increases
operational efficiency and allows for faster
and more accurate order fulfillment, which is
critical in the context of quick e-commerce.

4. Customer convenience. Locating
MFCs closer to end consumers creates
opportunities for faster returns, refunds, and
exchanges of goods. This is important as
convenience in returning goods is a
significant factor in customer loyalty.
Therefore, MFCs can significantly increase
customer satisfaction through a simplified
procedure for returns and exchanges.

5. Accelerated last mile task completion.
One of the main advantages of MFCs is their
ability to deliver goods with minimal delays,
as these centers are located directly in urban
areas where consumers live. This allows for
reducing delivery times and enables same-
day or delivery within a few hours after
placing an order. Such speed meets the
demands of modern quick e-commerce,
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where delivery time is critical for meeting
consumer needs.

Thus, MFCs not only ensure prompt
delivery in crisis conditions but also increase
the flexibility, reliability, and resilience of the
entire logistics system. They are becoming an
important infrastructural response to the
challenges of an unpredictable environment.

Since international experience and the
results of scientific research confirm the
feasibility and effectiveness of creating MFCs
in the urban environment to accelerate the
delivery of goods sold online at the last mile
stage, it is necessary to develop a
methodological approach to selecting
locations and forming a network of such
centers.

The selection of locations for micro-
fulfillment centers (MFCs) should be based on
the concept of distributed warehousing,
which involves not the centralization of
logistics capacities in one large warehouse
but the formation of a network of
interconnected small warehouses evenly
distributed  within  the  urban  or
agglomeration area. This approach makes it
possible to reduce the time and distance of
delivery to the end consumer, adapt logistics
flows to the high density of the urban
population, and ensure greater flexibility and
resilience of the logistics system.

The main characteristics of an MFC
network in the context of distributed
warehousing are:

1. Geographical decentralization - the
presence of several warehouses evenly
distributed in key areas of the city or region,
which allows reducing the «last mile» time
and minimizing transportation costs.

2. Functional complementarity - each
MFC in the network performs a specialized or
redundant function (storage, picking, cross-
docking), ensuring the overall adaptability of
the system to demand fluctuations and
changes in consumer behavior.

3. Digital integration - the unification of
MFCs into a single information system for
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managing inventory, orders, and delivery
routes, which ensures real-time process
synchronization.

4. Scalability flexibility — the ability to
quickly expand or contract the network
depending on seasonal peaks, marketing
campaigns, or changes in the demographic
distribution of demand.

5. High adaptability to urban conditions
- each element of the network is designed
taking into account the limitations of the
urban environment (traffic, building density,
zoning, availability of parking spaces), which
makes such a network practical for large cities.

6. Reduced environmental impact - due
to the reduction of transport legs and the
possibility of using environmentally friendly
modes of delivery (electric transport, bike
logistics), the MFC network contributes to the
sustainable development of urban logistics.

We will apply the K-means algorithm to
the design of an MFC network in the urban
environment, which allows for clustering
geospatial data, facilitating the determination
of optimal locations for MFC placement [31,
32].

The K-means algorithm for forming an
MFC network works according to the
following scheme:

1. The number of clusters K is
determined, which corresponds to the
number of MFCs in the network.

2. K initial cluster centers are randomly
selected - conditional locations for the MFCs.

3. Each demand point (e.g., order or
customer) is assigned to the nearest cluster
center based on geographical distance.

4. For each cluster, a new center is
calculated - the geometric mean of the
demand points within that cluster.

5. Steps  3-4 are repeated until
stabilization - when the cluster centers no
longer change.

The method is based on minimizing the
sum of the squared distances between each
observation and the center of its cluster, that
is, the function:
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Z d (Xi: m; (xi))z

where d - is the metric (in our case,
distance); x; — is the i-th data object; and
m;(x;) - is the center of the cluster to which
element X; is assigned at the j-t/ iteration. In
this case, the cluster center will be considered
the branch that is geometrically closest to the
actual center of the cluster obtained from the
K-means calculations.
For the practical application of the K-
means algorithm, data on the location of
parcel delivery points and existing fulfillment

centers of the «Nova Poshta» company in the
city of Kyiv were used. The geographical
coordinates of each point were determined
using «Google Maps» and «OpenStreetMap»
services. The obtained coordinates were
clustered using the standard K-means
algorithm.

To determine the optimal number of
clusters, a search of values from 3 to 40 was
performed. For each option, the value of the
objective function of the following form was
calculated:

F(n) = intera, + Ccgnter * N

where:

intera, - is the clustering inertia,
which reflects the quality of clustering by
summing the squared distances between
each point and its centroid. This parameter is
calculated by measuring the distance
between each data point and its centroid,
squaring this distance, and summing these
squares for one cluster;

CcENTER - is the cost parameter for
creating a new cluster. The value
CcenTER=0.01 is set, which is due to the low
absolute values of the distances between
objects in geographical coordinates (due to
the fractional part of longitude and latitude);

n - is the number of clusters.

The calculations were automated by
writing a python script, and their results are
presented in Fig. 2.

Thus, the smallest value of the objective
function is achieved with the number of
clusters equal to 14. This means that it is
advisable to form 14 main centers that can act
as MFCs for the 390 existing branches of the
company. Further calculations are performed
taking into account this number of clusters.
The visualization of the clustering results is
shown in Fig. 3. On the map, the branches of
the "Nova Poshta" company are marked with
dots, grouped by color according to their
cluster affiliation. Branches that function as
cluster centers are marked with framed dots.
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Figure 2 - Dependence of the objective function on the number of clustering points

Black lines show geographically justified
connections between the central branches
and their subordinate points.

Figure 3 — Graphical representation of clusters and MFC localization points
(number of clusters is 14)
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Further, a detailed analysis of each of the
identified clusters was conducted. For this
purpose, appropriate calculations were
performed for each cluster: the number of
branches was determined (according to the
results table obtained from the Python script),
the average distance between branches
within each cluster to its center was
calculated, and the maximum distance from
the center to the most distant branch was also
determined. In addition, the table shows the
coordinates of the centers of each cluster. The
summarized calculation results are presented
in Table 2.

The table shows that the average
distance between branches in all clusters
does not exceed 2.3 km, which indicates the
compactness of the system. However, the
main problem is the presence of local «tails»
in cluster N°8. Analyzing Fig. 3, it can be seen
that cluster N°8 (marked in light green at the
bottom of the map) has an «elongated» shape
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along the Stolychne Highway, where five
branches are quite far from each other and
from other points in the cluster. A possible
solution to this problem is to designate the
northernmost branch as the «main» branch,
which will speed up delivery to remote points.
Theoretically, the number of orders at this
branch will not be very large, as it will serve
only a few branches, but this will reduce
delivery time. For comparison, let's consider
the results of the script for the case when the
number of clusters is 26. The results are
presented in Fig. 4.

It can be noted that most of the centers
are located in the same location as the central
branches of the clusters. Itis also worth noting
that with this number of clusters, the
previously identified «problem» branches in
the north are now combined into a separate
cluster.

Table 2. Determination of MFC localization points in the network of parcel delivery points of

the «<Nova Poshta» company

Cluster Average distance |Maximum distance| Number of X of the center | Y of the center

number (m) (m) branches
0 1666,81 4002,02 31 50,38572358 30,47109848
1 2011,31 5046,74 20 50,42511910 30,66494160
2 1935,34 3856,65 40 50,45232233 30,50143416
3 1821,72 4499,83 39 50,44775897 30,62026454
4 1585,85 3959,95 20 50,46104150 30,35731010
5 1710,54 3564,27 29 50,50806720 30,44406840
6 1349,53 3983,54 37 50,40046300 30,62392020
7 1130,91 2775,35 17 50,52201388 30,61130856
8 2239,00 7112,28 36 50,40395982 30,53104248
9 1559,38 3526,58 18 50,47223131 30,40372063
10 172412 3068,27 34 50,50095194 30,49676930
11 1775,98 3939,12 27 50,42474840 30,39773660
12 1971,83 3826,95 36 50,43670684 30,45182835
13 1534,27 3082,39 20 50,48662650 30,59304767

According to real data, there is also a
cargo branch in this area. However, attention
should be paid to significant discrepancies in
the central areas of the city. In our model, 8
«main» branches are located there, while in
reality, «Nova Poshta» has only 2 cargo
branches. This may be due to the lower

population density in these areas (data from
Kyiv Statistics).

However, even with this population
density, the creation of additional cargo and
warehouse branches in the central areas can
improve the logistics structure of «Nova
Poshta». Even with the current lower
population density in the historical center,
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prospects for the development of dark-store
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formats suggest the emergence of additional
demand for same-day delivery.

Figure 4 — Graphical representation of clusters and MFC localization points
(number of clusters is 26)

The placement of two compact cargo and
warehouse hubs (for example, underground
parking lots or the renovation of non-
residential premises) will reduce the average
distance to < 1.2 km, which will reduce the
number of «cross» trips between clusters N2 O,
2 and 10. Modeling showed that if any of the
14 main branches are disconnected, the
average distance increases by a maximum of
0.35 km, and the courier routing time
increases by 6 minutes. This indicates a
sufficient level of redundancy. The actual
compactness of the network (d < 2.3 km with
14 clusters and < 2.7 km with 26 clusters)
indicates significant investments by «Nova
Poshta» in dense coverage. The problem is
not the number of branches, but the local
geometry of the network, when a group of

branches located in a «snake pattern» moves
away from the center.

Overall, the calculation results show that
«Nova Poshta» has an efficient system with a
sufficient level of redundancy, but for further
improvement, it is necessary to make changes
to the geometry of the branches' location and
consider the possibility of creating additional
warehouse points in key areas of the city.

Conclusions. As a result of the
conducted research, the effectiveness of
micro-fulfillment center (MFC) networks as an
adaptive logistical response to the challenges
of quick e-commerce in urbanized
environments and emergency situations,
particularly  wartime  conditions,  was
theoretically substantiated and practically
confirmed.
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1. It was established that quick e-
commerce plays a key role in providing the
population with essential goods, especially
under conditions of limited functioning of
traditional supply channels. The main
challenges in the development of last mile
logistics in wartime conditions (infrastructural
limitations, security, demand instability, etc.)
were identified, and it was shown that a
network approach to the placement of MFCs
allows for an effective response to them. The
network approach using MFCs increases the
resilience of the logistics system through
decentralization and risk distribution, as well
as sustainable development by reducing
transportation costs, environmental impact,
and energy consumption through the
localization of warehousing and delivery.

2. The advantages of MFCs over
traditional  fulfillment  centers  were
substantiated in terms of flexibility, delivery
speed, spatial proximity to the consumer, and
adaptability to local risks. MFCs typically have
a compact format and can be quickly opened
or relocated in response to changes in
demand or security threats. This allows the
logistics system to adapt to a dynamic
environment, unlike large fulfillment centers
that require significant time and resources for
launch or relocation. The location of MFCs
within the city or in close proximity to
residential areas significantly shortens the
«last mile» of delivery. This allows for order
fulfillment within a few hours, which is
especially important during crisis situations
when the speed of supply is critical. MFCs can
serve not only as logistical service points for
commerce but also as elements of
humanitarian infrastructure - for the
distribution of basic goods, medicines, and
essentials, especially in areas where large
logistics facilities have been damaged or
transport movement is limited.

3. Conceptual approaches to the
formation of an MFC network using the K-
means clustering algorithm for selecting
optimal locations, considering the spatial
structure of demand, were developed.
Calculations were performed using the
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example of a specific network of parcel
delivery points of a logistics company, which
allowed for verifying the practical feasibility of
implementing MFCs in the urban
environment.

4. Further research on the development
of MFC networks as an infrastructural
response to the challenges of quick e-
commerce in wartime conditions should
focus on a deeper study of the role of digital
technologies in ensuring the efficiency of
logistics processes. This includes examining
the impact of technologies such as artificial
intelligence, big data analytics, process
automation, and the use of the Internet of
Things on improving the management of
MFC networks, particularly in the context of
adapting to changing conditions.
Digitalization allows not only to optimize
delivery processes but also to increase the
level of resilience and flexibility of networks,
which is extremely important in crisis
situations such as war. The integration of the
latest digital technologies into the logistics
systems of MFCs can become a key factor in
reducing costs, increasing delivery speed, and
adapting to unstable conditions, which opens
up new opportunities for the effective
functioning of e-commerce in extreme
situations.

5. The research results can be used by
local authorities, e-commerce operators,
logistics companies, and  military-civil
administrations for the rapid design and
development of MFC networks in cities. The
proposed approaches contribute to the
optimization of the «last mile», ensuring
access to essential goods in emergency
situations, increasing response speed, and
reducing the burden on the main logistics
infrastructure. The use of spatial analysis tools
allows for effective planning of local logistics
hubs, taking into account needs of population
and environmental constraints.
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