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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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CHALLENGES IN DEVELOPING THE ICAO PROACTIVE RISK
MANAGEMENT TOOLKIT FOR CIVIL AVIATION FLIGHTS IN ARMED
CONFLICT ZONES

Dmytro Bugayko, Ramil Mammadov, Huseyn Akhmadov. “Challenges in developing the ICAO
proactive risk management toolkit for civil aviation flights in armed conflict zones”. The global air
transport network is an open system subject to a vast array of interdependent and independent variables. This
is particularly evident during periods of military conflict. Notable incidents such as the downing of Malaysia
Airlines Flight MH17 by a Russian missile and the 2014 downing of a Ukraine International Airlines Boeing 737
by an Iranian surface-to-air missile starkly illustrate the vulnerability of civil aviation in rapidly shifting conflict
zones. [1] The catastrophic events, including the downing of an Embraer 190 operated by Azerbaijan Airlines
(Flight No. J2-8243, Baku-Grozny, December 25, 2024), underscore the urgent need to evaluate the effectiveness
of international frameworks, particularly the International Civil Aviation Organization (ICAQO). Under the 1944
Chicago Convention, ICAQ is tasked with promoting flight safety in international air navigation [2], a mandate
critical for the protection of civil aviation against the growing threat posed by military activities. This article seeks
to undertake a rigorous legal analysis to evaluate the efficacy of current international civil aviation regulations
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and their capacity to mitigate similar aviation disasters in the future, alongside proposing measures to enhance
the security of civil aviation amidst escalating global conflicts.

Keywords: analysis, aviation safety, aviation security, civil aviation, risk management, zones of armed
conflict
Amumpo byeaiiko, Pamine Mammaodos, Xycelih Axmados. «Buknuku po3eumky
iHcmpymenmapito npoakmueHozo pusuk meHedxmeHmy ICAO wjodo nonbomie yueinbHoi asiayii y
30Hax 36poliHux KoHpnikmie». Caimoasul agiayiliHuli mpaHcnopm € cucmemoro 8iOKPUMO20 muny, Ha AKY
Marome 8nJ1U8 8e/IUKA KiJlbKicmb, AK NOB’A3aHUX, MAK i He N08’a3aHuUx Mix coboto YuHHUKiI8.. Ocob1uso ye
8iouysaemecs y nepiod nposedeHHA 80€HHUX 0Oili. Kamacmpoga boive 777 Manausilicekux Agianiniti y
HAcniook eslydeHHA pocilicekoi pakemu ma kamacmpoga y 2014 poui boiHe 737 MixHapoOHux asianiriti
YKkpaiHu 8 IpaHi y HAcniook enydeHHA ipaHcbkux npomunosimpaHux pakem y 2020 poui € npukaaoom
8pasznueocmi YuginbHOI asiauii y weuoOKo3MiHHUX ymosax 80€HHUX 0Oill [1]. Kinbkicme xepme uyux
kamacmpodh, a makox kamacmpogu nogimpaHozo cyoHa Embraer 190 komnaHii Azerbaijan Airlines, akud
suKoHysas petic N° J2-8243, baky — [po3Huli 25 2pyoHa 2024 poky 0bymMoesitoe akmyanbHiCmb 00CTIOXeHHS
ehekmusHocmi disaneHocmi MixkHapooHoi op2aHi3ayii yusineHoi agiauii, NokTUKaHoI 32i0HO 3 KoHeeHUieo npo
MiXXHApOOHY YusinibHy asiauito 8i0 7 2py0oHs 1944 poky. ma «cnpusmu 6e3neuyi nosbomis y MiXkHapoOHiti
aepoHasgieauii» [2]. ¥ pamkax yiei cmammi Mu nocmapaemoca nposecmu MAkCuMasabHo 06'ekmusHuli
npasosull aHania mMozo, HACKiNIbKU e(heKmuUBHO iCHylo4Ye Ha CbO0200HIWHIU OeHb MiXHAapOOHO-npasoge
pezynogarHsa 0Oig/ibHOCMI YusisibHOI asiayii 0o380s18€ 3anobiemu nodibHUM asiayiliHumM npuzooam y
MatbymHeoMy i AKi 3axo00u MoXyme 6ymu 8XXumi 3 Memoro NOCUJIEHHA 3aXUucmy No8impAaH020 mMpaHcnopmy

ma (io2o Kopucmyeauig 8i0 20/108HOI Hebe3neku NO08IMPAHO20 CyOHA Pi3HUMU 8UOAMU 36poi.
Kniouoei cnoea: aHani3, 6e3neka aBiauii, aBialiliHa 6e3nekKa, UMBiNbHa aBiauia, pusnk MeHegXMeHT,

30HW 36POIHUX KOHONIKTIB

Introduction. The soaring demand for
civil aviation services for both passengers and
cargo is increasingly juxtaposed with a
disturbing rise in aviation accidents. A
significant number of these incidents occur
when aircraft traverse airspace embroiled in
military operations or armed conflicts. The
utilization of military weaponry constitutes a
direct and potent threat to civil aviation.
Catastrophes in the skies are not the result of
technical malfunctions but rather are the
consequences of decisions made on the
ground, particularly the determination to
allow flights over hazardous zones. As long as
such flights continue, the risk to civil aviation
remains ever-present. Unfortunately, despite
extensive international efforts to mitigate
global security threats, many regions of the
world remain hotspots of political and military
tensions. Aircraft traversing these regions
remain vulnerable, caught in the crossfire of
geopolitical strife.

The purpose of the article. This article
aims to conduct a thorough and objective
legal analysis of the present international
legal framework governing civil aviation and
its capacity to prevent future aviation
accidents. Additionally, it will explore what
measures can be instituted to bolster the
protection of civil aviation users from the
main risk posed by military weaponry
targeting aircraft.

Presentation of the main results. Since
its inception in 1944, the International Civil
Aviation Organization (ICAO) has overseen
the development of a robust regulatory
framework  aimed at  safeguarding
international air transport. Yet, the history of
aviation is marred by over a dozen significant
incidents in  which military actions—
intentional or unintentional have resulted in
the destruction of civilian aircraft, claiming
the lives of over 1,352 people [3]. These
incidents highlight the vulnerability of civil
aviation to military activities and the
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limitations of current safety protocols in
conflict zones.

An example of a national response to
such threats was the situation when at the
beginning of the Second Karabakh War, the
Republic of Azerbaijan called on the
International Civil Aviation Organization
(ICAO) to bolster safety measures in its
airspace due to the aggression and missile
attacks by Armenia. The appeal stated that
"Over the past few days, the Armenian Armed
Forces have continued intensive shelling with
medium- and long-range missiles at civilian
targets on the territory of Azerbaijan. These
actions pose a serious threat to civil aircraft
operating international flights through the
airspace of Azerbaijan."

Unfortunately, Azerbaijan and Ukraine
have not bypassed such disasters. Despite the
efforts of states and the international aviation
community to ensure the safety of air
transport, unfortunately, there are many
threats to the safety of civil aircraft flights in
the world nowadays, which include, in
particular, military operations and other
military activities conducted in various parts
of our planet. The crash of a Malaysian Airlines
Boeing 777 after being hit by a Russian missile
and the 2014 crash of a Ukraine International
Airlines Boeing 737 in Iran after being hit by
I[ranian anti-aircraft missiles in 2020 are
examples of the vulnerability of civil aviation
in the rapidly changing conditions of warfare.
The tragedy that shocked the world
community and once again clearly
demonstrated the dangers faced by civilian
aircraft flying in the airspace near areas where
military actions take place was the accident
involving Azerbaijan Airlines flight No. J2-
8243 en route from Baku to Grozny on
December 25, 2024. The plane crashed near
Aktau city in Kazakhstan, where it was
attempting to make an emergency landing.
There were 62 passengers and 5 crew
members on board. This disaster claimed the
lives of 38 people, 29 survived. Despite the
fact that a considerable amount of time has
passed since the plane crash, numerous
political, legal and other issues related to it

7-13
v.29 (2025)
https://smart-scm.org

remain open and continue to be discussed at
various levels [4].

The preliminary investigation concluded
the following:

- the aircraft was subjected to an external
impact that resulted in failure of its hydraulic
systems and damage to the electrical wiring
of the stabilizer control mechanism (pitch
trim) prior to impact with the ground, caused
by metal objects penetrating the aircraft
components;

- the air traffic controllers responsible for
providing services to the aircraft were not
timely informed about operations under
"Carpet" plan (closed skies regime) and
subsequently did not inform the crew about
restrictions in effect at the time of approach
for landing at Grozny;

- the concerned flight was operated on an
airworthy aircraft and no technical
malfunctions that could affect safety of the
flight were known, both pilots had necessary
clearances and appropriate qualifications to
operate the aircraft of this type [5].

According to government sources, the
aircraft was hit by Russian surface-to-air
missiles. Missile fragments struck passengers
and crew members, exploding near the plane
[4]. According to preliminary information
from military experts, the plane was hit by the
Russian Pantsir-S air defense system, and its
communications systems were paralyzed by
electronic warfare systems long before it
approached Grozny [6].

Thus, as can be seen from the above, the
air crash of December 25, 2024 was not
associated with any technical malfunction of
the aircraft or, for example, with the so-called
human factor (in particular, with errors of the
pilot or air traffic controller), but occurred as a
result of the aircraft being hit by an external
high-speed object during its go-around after
an unsuccessful landing approach at the
airport of the city of Grozny, which was open
for international flights of civil aircraft.
Although it is obvious that the prevention of
air accidents similar to the one that occurred
with the Embraer 190 aircraft of Azerbaijan
Airlines depends on many factors of an
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organizational ~and  technical  nature
(including, for example, the timeliness and
completeness of the provision of the
necessary aeronautical information, the
accuracy of the coordination of the actions of
air traffic services, etc.), it seems that it is the
proper international legal regulation of civil
aviation activities and issues of ensuring its
safety that can and should play one of the
primary roles in solving this problem. And it is
very interesting to find out what type of safety
& security in civil aviation the issues of this
incident relate to?

Therefore, it seems appropriate to
consider the documents developed within
the framework of ICAO in order to ensure the
safety of civil aviation flights in a situation of
armed conflict in the territory of a state.

The basis of the international legal
regime for ensuring safety of civil aircraft
flights in combat areas is made up of treaty
and customary norms of international law, as
well as standards and other acts adopted by
ICAO. Article 9 of the Convention "Prohibited
Zones" states: "a) Each Contracting State may,
for reasons of military necessity or public
safety, restrict or prohibit on a uniform basis
the flights of aircraft of other States over
certain areas of its territory ...". The Chicago
Convention of 1944 only confirms the right of
each state based on the principle of state
sovereignty over airspace, but does not
oblige it to prohibit or restrict flights of aircraft
within its territory if any danger arises. At the
same time, the Convention establishes that
the exercise of this sovereign right should not
be discriminatory on the basis of the
nationality of the aircraft.

The standards and recommended
practices adopted by ICAO and contained in
the annexes to the 1944 Chicago Convention
regulate in sufficient detail the actions of
States in cases where there is an activity that
creates a threat to the safety of international
air navigation. According to paragraphs 2.18
and 2.19 of Annex 11 to the 1944 Chicago
Convention, the implementation of activities
that create a potential hazard to civil aircraft
must be coordinated in advance between the

7-13
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air traffic services units and the military
authorities of the State in order to ensure
optimal conditions that will avoid creating a
hazard to civil aircraft and minimize
interference with the normal operation of
their flights [7]. Standard 5.1 of Annex 15 to
the Convention (“Aeronautical Information
Services”) requires States to issue NOTAM
(Notice to Airmen) in the presence, among
other things, of “...sources of danger to air
navigation (including obstacles, military
exercises...)” [8].

The ICAO Manual on Safety Measures
Relating to Military Activities Potentially
Hazardous to Civil Aircraft Operations, which
provides guidance for the application of
Annex 11 to the 1944 Chicago Convention [9],
and Circular 330 "Civil/Military Air Traffic
Management Cooperation" [10], developed
by ICAO experts and containing
recommendations and successful practical
examples in the field of civil/military
cooperation, also speak about the need for
close coordination of military and civil air
traffic services when hazards to civil aircraft
operations arise, such as armed conflicts, and
indicate that responsibility for initiating the
coordination process lies with the State
whose armed forces are involved in the
conflict. There are a number of ICAO
documents regarding aeronautical
communications, establishing the methods
and rules for the exchange of information.
These include:

- Annex 11 ("Aeronautical
Communications");

- Procedures for Air Navigation Services.
ICAO Abbreviations and Codes (Doc 8400);

- Location indicators (Doc. 7910);

- Designators for Aircraft Operating
Agencies, Aeronautical Authorities and
Services (Doc. 8585).

It can therefore be concluded that the
ICAO documents establish the responsibility
of the State in whose territory a conflict occurs
for ensuring the safety of foreign civil aircraft.
The ICAO notes that the safety measures to be
taken depend on the State's assessment of
the degree of danger to the passage of
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foreign civil aircraft. Therefore, the State
providing air traffic services is forced to make
difficult decisions, taking into account the fact
that an error may entail additional risks for
civil aircraft.

On 27 October 2014, during the 1st
meeting of the 203rd session, the Council
considered working paper C-WP/14227, “Risk
Assessment of Operations Over Airspace
Affected by Armed Conflict - Responsibility of
States for Ensuring the Flight Safety of Civil
Aircraft Within Their National and Delegated
Airspace over Armed Conflict Zones of
Military Exercises”, submitted by the State of
Bolivia. In particular, the document noted that
“The use of wunreliable or deliberately
distorted information on the existence of a
risk in the airspace of third countries or in the
airspace of third countries with great concern
does not produce any results”. On the
contrary, the consideration of such
assessments carried out on the basis of
unreliable information may be the
introduction of unjustified restrictions for the
protection of those performing the functions
of flights, or conversely, the unjustified
continuation of flights in the airspace over
zones where there are risks associated with
the military zone, providing a dangerous for
the occurrence of air waves. Also, the
dissemination of unconfirmed information
with a high probability can be used for the
purposes of unfair competition." Thus,
although the Chicago Convention enshrines
the principle of complete and exclusive
sovereignty of the state, including the
sovereign right to act in this air zone of
prohibited zones, it does not contain
provisions expressly provided by the States
Parties in certain cases, limiting restrictions or
prohibitions for flights causing air flows in the
airspace over all or part of their territory. Such
implementation will obviously have a positive
impact on the establishment by States of
adequate restrictions on the use of sovereign
or civil airspace and ensuring the objective
conduct of investigations into the
implementation of aviation accidents as a
result of acts of gradual transition to civil
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aviation activities. On the contrary, the
absence of such obligations and
responsibility on the part of States creates
favorable grounds for the use of weapons
against the movement of aircraft in flight, and
does not encourage the State to cooperate in
the investigation of aviation accidents. There
are objective reasons to consider this incident
in the context of aviation safety.

Following the tragic accident with the
Malaysian Boeing, governments established
an ICAO task force that developed a
comprehensive program for civil aviation
flights in conflict zones. In accordance with
these recommendations, amendments were
made to the Chicago Convention, as well as
other international instruments regulating
civil aviation safety. New regulations were
also issued to reduce the risks of flights over
conflict-affected areas. In 2023 ICAO issued
updated guidance material to assist aviation
regulators and operators in managing their
airspace during conflicts, including deciding
whether to allow or prohibit flights over or
near conflict zones.

This article is a continuation of a number
of publications by the authors devoted to the
problems of civil aviation proactive safety &
security risk management[1, 11 -16].

Conclusions. The Republic of Azerbaijan
and Ukraine support the efforts of ICAO and
other international organizations that would
contribute to the most complete and effective
implementation of UN Security Council
Resolution 2166, in order to ensure a
comprehensive, thorough and independent
investigation of the air crash in accordance
with ICAO guidelines, as well as the
development and implementation of
measures aimed at ensuring civil aviation
safety & security in order to prevent such
incidents with civil aircraft, including in armed
conflict zones.

The motto of ICAOQ, "Aviation Uniting the
People of the World," encapsulates the
ultimate goal of global civil aviation: the safe
and secure movement of people and goods
across borders, regardless of the geopolitical
challenges that may arise.
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INNOVATIVE APPROACHES TO THE APPLICATION OF ROBOTICS IN
ENSURING SUSTAINABLE AIRPORT DEVELOPMENT

Anton Borysiuk, Dmytro Bugayko. «Innovative Approaches to the Application of Robotics in
Ensuring Sustainable Airport Development». Airports around the world are increasingly using the
integration of artificial intelligence (Al) and robotics to streamline processes, enhance security, and improve
customer service. The demand for automation, increased by the COVID-19 pandemic, has given rise to
innovative solutions, from automated baggage handling to customer service robots that assist travelers in real
time. Nearly half of the world’s airlines and 32% of airports have announced plans to increase the deployment
of robotic systems, highlighting the growing momentum of modernization in the industry. The purpose of this
article is to identify the main promising areas of robotics in the process of sustainable development of airports,
to study the history and determine the near-term prospects for the use of robots at airports, and to identify the
advantages, disadvantages, and risks of such use.
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AnmoH Bbopuciok, lmumpo byaatiko. «IlHHo8ayiliHi nidxo0u 0o 3acmocyeaHHA po6omomexHiku
8 3a6e3neyeHHi cmasnozo po3sumkKy aeponopmy». Aeponopmu no 8CbOMY C8imy 8ce yacmiwe
8UKOpUCMOBYIOMb iHMe2pauito wmyyHozo iHmenekmy (LLI) ma pobomomexHiku 018 onmumisayii npoyecis,
nidguweHHA 6e3neku mMa NokpauwjeHHA 06Csly208y8aHHA KnieHmis. [lonum Ha asmomamusayiti, wo
36inbwuecad y 38'a3ky 3 naHOemiero COVID-19, npuseesio 00 nossu iHHOBAUiUHUX pilueHb — 8i0
asmomamu3osaHoi 0bpobku 6azaxy 0o pobomis 018 06C/1y208y8aHHA KiiEHMis, AKi donomazarome
MaHopisHUKam y peasasHoMy yaci. Malixxe nonoguHa asiakomnarit ceimy ma 32% aeponopmis o2onocuniu
npo naaHu wooo 6binbw iHMeHCU8HO20 8NPO8AOXKeHHA poboMU308AHUX cUCMEM, WO NIOKPeCsItoe OUHAMIKY
MooepHizauii 8 eanysi, wo 3pocmae. Mema uiei cmammi — sussumuU OCHOBHI nepcnekKMueHi HanpaMKU
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pobomus3auii y npoyeci cmasnozo po3sumky deponopmis, ug4umu icmopito ma gusHayumu Haubauxqi
nepcnekmugu 8UKOPUCMAHHA pobomig 8 aeponopmax, a MAkoX sussUMU nepesazu, He0osliKu ma pusuKu

makoeo 3acmocyedHHA.

Knrouoei cnoea: poboToTexHIKa, LUTYYHWUI iHTENEKT, po6OTY, aepOoNopPT, CTaNInii PO3BUTOK

Introduction. Airports around the world
are increasingly using the integration of
artificial intelligence (Al) and robotics to
streamline processes, improve security, and
enhance customer service. The demand for
automation, increased by the COVID-19
pandemic, has resulted in innovative
solutions, from automated baggage handling
to customer service robots that assist travelers
in real time. Nearly half of the world’s airlines
and 32% of airports have announced plans to
deploy robotic systems more intensively,
highlighting the growing momentum of
modernization in the industry [1], [2]. The
rapid adoption of drone robotics in aviation
has sparked debate about the safety and
effectiveness of their use at airports. While
some proponents argue that robotics
improves  operational  efficiency and
eliminates labor shortages and reduces the
impact of “human error,” there are concerns
about various implications, particularly in
areas such as data privacy and the balance
between human and robotic interactions.
Controversy has arisen over the use of facial
recognition technology in airport security
operations, as well as the potential job losses
of airport personnel due to increasing
automation. Stakeholders are trying to
address these concerns, promising that
technological advances will benefit both the
industry and passengers [3], [4], [5].

The purpose of this paper is to identify
the main innovative areas of robotics in the
process of sustainable development of
airports, to examine the history, current and
future prospects of airport robots, and to
identify the advantages, disadvantages and
risks of such solutions.

Presentation of the main results. The
main types of robots currently used at airports
include:

— security robots,
— baggage handling robots,

— cleaning robots, and
— customer service robots, each designed
to fulfil specific operational needs [6], [7], [8].

Innovations such as CoBRo for baggage
handling and various autonomous vehicles
for car parking illustrate the diverse
capabilities of airport robotics. Experts predict
that by 2030, robots will play a central role in
processes such as check-in and security,
revolutionizing airport technology by helping
to improve the efficiency of flight, passenger,
and cargo handling [9], [10]. As airports
continue to adopt robotic technologies, the
industry is  poised for  significant
transformation driven by the dual goals of
streamlining operations and improving the
passenger experience. New advances and
promising research in robotics not only
address pressing issues such as increasing
passenger volumes and labour shortages, but
also put airports at the forefront of using
technological advances in the transportation
sector [11], [12].

History of Robotics in Airports. The
integration of robotics into the operations of
large and medium-sized airports is a modern
trend that has gained momentum in the last
few years as advances in robotics and artificial
intelligence (Al) technologies allow them to
be used in a variety of operations. Early
implementations focused on improving the
efficiency of traditional airport functions such
as cleaning, security, and baggage handling,
and were mostly limited to larger airports.

A survey conducted by Air Transport IT
Insights found that by 2023, nearly half of the
world’s airlines and 32% of airports were
actively seeking partnerships to expand their
capabilities over the next three years [1].
These initial steps included deploying robots
to perform tasks such as cleaning and
providing information to passengers, thereby
relieving some of the burden on human staff
[13], [2].
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The Covid-19 pandemic has accelerated
this trend, resulting in increased demand for
solutions to maintain hygiene standards
through  various protocols or other
automated services [1], [2]. Airports have
started to implement a wide range of different
robotic  solutions, including automated
baggage handling, check-in and boarding
pass scanning, and even valet parking
services [2]. The range of airport robotics has
changed significantly, especially with the
development of Al technologies. SITA reports
show a direct correlation between the
development of generative Al and its growing
adoption among airlines and airports [3], [4].
By 2023, the trend towards integrating Al-
based solutions into airport operations has
become evident, with over 90% of airlines and
airports already planning to develop long-
term programs that include this technology
[4]. This demonstrates a dramatic shift
towards using robotics not only to improve
operational efficiency and reduce the impact
of “human error”, but also as advanced Al
assistants for passengers.

Current trends and future prospects. The
trend of implementing Al and robotics at
airports is rapidly accelerating. Innovative
solutions such as Al-powered chatbots to
assist passengers and other robots to interact
with  travelers at various customer
touchpoints have become more common
[14]. In addition, the growing interest in
robotics, illustrated by the rise in Wikipedia
editing activity related to this topic, indicates

14-24
v.29 (2025)
https://smart-scm.org

greater public participation and interest in the
application of these technologies [15]. This
trend suggests that robotics will continue to
play a key role in the transformation of airport
passenger and cargo handling operations,
promising entirely new passenger
experiences and a new level of optimization
and automation of airport operations in the
coming years [16], [3].

Types of robots used in airports. Types of
Robots Used at Airports. Airport robots are
autonomous machines designed to perform a
variety of tasks to improve efficiency,
accuracy, and passenger service. These robots
use technologies such as artificial intelligence
(Al), machine learning, and sensor suites to
operate autonomously, performing a variety
of functions ranging from baggage handling
to customer service and security screening [6],
[7].

There are several main categories of
robots used at airports, each designed for a
specific function:

« Security robots. Security robots are used
to patrol airport premises and perimeters,
identify potential threats, and ensure safety.
They are equipped with advanced sensors
and Al technology that allow them to detect
suspicious behaviour, monitor unattended
baggage or suspicious items, detect
violations, and scan boarding passes. These
robots provide real-time alerts to security
personnel, thereby enhancing the overall
security of the airport [6], [13].
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Source: https://www.digitaltrends.com/news/texas-airport-to-get-420-pound-security-robot/

« Baggage handling robots. Baggage
handling robots provide baggage check-in,
handling, transportation from check-in
counters to the aircraft and its
loading/unloading. Using GPS and various
sensors for navigation, these robots facilitate

Pic.2. Robot loading luggage into a continer.

baggage check-in and check-in without
additional waiting, optimize and speed up the
baggage handling process, significantly
reducing the risk of improper handling and
increasing the efficiency of the entire system
[6], [7]. The use of robots in cargo handling is
even more justified.

.

Source: Vanderlande Industries.https://innovationorigins.com/en/laio/airport-baggage-handling-
automation-to-the-rescue/
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« Cleaning robots. Cleaning robots are
designed to maintain hygiene in various areas
of the airport. These autonomous machines
can clean floors, carpets, and other surfaces,
working on a schedule to minimize
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disruptions. Equipped with sensors, cameras,
and navigation technologies such as LiDAR,
these robots can navigate crowded areas and
avoid obstacles while performing their tasks,
reducing the use of unskilled labour and the
burden on staff [13], [8].

A
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Pic.2. Birmingham Airport has installed cleaning collaborative robots (cobots)
Source: https://www.roboticsandautomationmagazine.co.uk/news/cleaning-sanitation/birmingham-
airport-introduces-ice-cleaning-cobots.htm/

« Customer service robots. Customer
service robots can act as information
assistants for passengers, assisting with
inquiries, navigation, and real-time flight
information. They can communicate in

multiple languages, adapting to the
passenger's needs, assisting with information,
check-in operations, and navigating travellers
at airports, directing them to boarding gates,
duty-free shops, or restaurants [6], [7], [8].
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Pic.3. AIRSTAR robot at Seoul Incheon International Airport.
Source: https://jordanfraser.medium.com/the-robot-airport-workers-of-seoul-a08349f4f44e

« Specialized robots. Beyond the core
categories, airports have begun
experimenting with specialized robots for
unique applications. For example, parking
robots, such as the droid Stan at Gatwick
Airport, can autonomously park passenger

vehicles using advanced GPS systems. In
addition, robots, such as Anbot at Shenzhen
Airport, are equipped for security screening,
with facial recognition technology and the
ability to notify aviation security teams [13],
(8].
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Pic.4. London's Gatwick Ai”rport parking robot Stan.
Source: https.//edition.cnn.com/videos/business/2019/01/28/stan-valet-parking-robot-orig.cnn-business

As airports ramp up their adoption of
robots and automation in an effort to provide
high levels of safety and passenger
experience while reducing operating costs,
we can expect to see the development of
more sophisticated robotic systems and
highly specialized Al models in the near
future. Predictions suggest that by 2030,
robots will play a central role in processes
such as check-in, boarding, and passenger
assistance, thereby significantly transforming
existing airport technology for both
passengers and staff [9]. The integration of
robotic technologies promises to improve
productivity, service efficiency, and the
passenger experience while enhancing
safety.

Benefits of using robots in airports. The
integration of robots into airport operations
offers many benefits such as improved
operational efficiency, passenger service
levels, and safety. As airport volumes continue
to grow, innovation and robotics play an
increasingly important role in transforming
aviation services.

Improving of passenger experience. Robots
further contribute to the overall improvement

of the passenger experience. They assist in
check-in processes, accompany passengers at
the airport, participate in passenger service in
restaurants and shops, and provide other
services to passengers [1], [17]. The use of
robots can reduce waiting times, speed up
service, and improve passenger comfort.
Surveys show that a significant proportion of
airlines and airports are actively seeking to
expand their robotic services to further
improve  passenger interactions and
streamline operations [1].

Improving of operational efficiency. One of
the main benefits of using robots at airports is
a significant increase in operational efficiency.
Robots are capable of performing various
tasks such as cleaning, baggage handling, and
security screening with high accuracy and
minimal errors [18], [19]. Automating these
processes will allow airports to reduce
personnel costs and optimize resource
allocation, which leads to significant cost
savings in the long run [20]. For example,
robots at airports can operate continuously
with minimal errors and downtime, increasing
productivity compared to human workers
who need breaks [21]. In addition, the use of
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advanced Al technologies allows robots to
interact in real time, which greatly expands
their application range and accuracy [18].

Improving of safety. Although the use of
robots raises some concerns regarding
human-robot interaction, they can improve
safety at airports. Robots are designed to
operate autonomously, are not susceptible to
fatigue and emotions - which minimizes the
risk of human error that can lead to accidents
orinjuries [6]. For example, baggage handling
robots can reduce the likelihood of collisions
with passengers, thereby improving safety in
high-traffic areas [6]. With proper supervision
and balanced integration - the use of robots
can create a good environment for both
passengers and airport staff [17].

Scalability and flexibility. The introduction
of robots makes it easier for airports to adapt
to daily or seasonal fluctuations in traffic. As
global air traffic resumes following the
pandemic, robotic operations are critical to
handling the growing number of passengers
without the additional costs of lengthy staff
training [18]. Robots can be used to efficiently
meet increasing demand while maintaining
high service standards [20].

Cost savings. The integration of robots
into airport operations results in long-term
cost savings. Automated systems can operate
with fewer operational constraints during
peak periods, which is especially beneficial
during periods of high demand [22], [20]. In
addition, the precision and stability of robots
results in reduced costs and minimized unit
costs, and as a result, increases the financial
efficiency of airport operations [19]. The
savings can be reinvested in further ensuring
its sustainable development.

Challenges and limitations. The
integration of robotics and Al-based solutions
at airports may have challenges and
limitations. These barriers include financial,
technical, regulatory and ethical aspects that
stakeholders must consider in order to realize
the existing potential of these technologies.

Technical challenges. Technical barriers
play a significant role in the implementation
of robotics. For example, the complexity of
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existing airport operations often requires
various  stakeholders to  effectively
communicate to share data and coordinate
processes. As experts highlight, achieving this
level of integration can be challenging due to
fragmentation of systems and the lack of
common databases [23]. In addition, although
some robotic solutions, such as CoBRo for
baggage handling, have demonstrated
successful implementation, these
technologies remain rare in the industry due
to the limited size of the Ukrainian market and
regulatory restrictions that make innovation
risky [24].

Financial considerations. One of the main
challenges faced by airports is the financial
investment required to implement robotics
technologies. Initial costs can be significant,
including the cost of acquiring and
implementing robots, necessary accessories,

software licenses. In addition,
implementation costs must also be taken into
account, including installation, setup,

provision of infrastructure, staff training and
compliance with regulatory standards [25].
Therefore, conducting a detailed cost-benefit
analysis is essential to ensure that the long-
term benefits outweigh the initial financial
outlay, which may deter some airports from
implementing such innovations [25].
Regulatory and compliance issues.
Defining regulatory requirements is another
important issue. Airports must ensure that
any robotics and Al solutions comply with a
multitude of regulations related to security,
data privacy, legal regulations and ethical
standards. Ensuring compliance often
requires  extensive  cooperation  with
government agencies and adherence to strict
data handling and privacy policies [26].
Ethical issues. The ethical implications of
the implementation of Al technologies,
especially those related to facial recognition,
have always been highly sensitive and have
generated considerable public debate.
Concerns about data retention, its
inappropriate use and the overall impact on
passenger privacy are paramount. Vendors
involved in these implementations are
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generally prohibited from storing or selling
data; however, public trust remains an
ongoing issue, complicating the
implementation of Al at airports [5].
Additionally, while Al has shown promise in
improving operational efficiency, there are
cases where its limitations have led to
unsatisfactory results, particularly in scenarios
where human empathy is critical, such as
request handling where a human would need
to be sympathetic [27].

Balance between automation and human
factors. Ultimately, while automation offers
numerous benefits in terms of efficiency and
cost savings, achieving a balance between the
implementation of new technologies and the
human factor is paramount. The nuances of
passenger interactions often require human
involvement that Al cannot replicate,
highlighting the need for continuous
improvement of Al systems to complement,
rather than replace, humans in customer
service and other sensitive areas of airport
operations [27]. As stakeholders address
these challenges, successful integration of
robotics and Al into airport systems will
depend on thoughtful implementation,
continuous improvement of technologies,
and maintaining a healthy balance in the
interactions between humans and robotic
systems and Al.

World Airport Robotics. Amsterdam
Airport Schiphol: Fraim Initiative. Amsterdam
Airport Schiphol has embraced innovation
through the Fraim Initiative, a joint project
with Delft University of Technology and KLM
on baggage handling services. This five-year
research effort aims to explore the future roles
of humans and robots in baggage handling
systems. By collecting information directly
from employees about their challenges and
experiences, the initiative aims to develop
comprehensive projects that address pain
points while building trust in robotic systems.
The project takes a multidisciplinary
approach, combining perspectives from
design, psychology, organizational change
and robotics to ensure that projects are
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efficient, enjoyable and meaningful for all
stakeholders [24].

San Sebastian Airport: Integrating Drones
and Al. San Sebastian Airport has successfully
demonstrated the use of drones and Al to
improve operational efficiency. The project
highlights the importance of collaboration
between technology providers and airports in
applying innovative solutions to specific
operational needs. Integrating drones into
airport operations not only streamlines
processes but also improves overall
productivity, demonstrating the potential
benefits of such technology in real-world
scenarios [28].

Gatwick Airport: Al-powered smart check-
in kiosks. Gatwick Airport has pioneered the
adoption of Al-powered smart check-in
kiosks, which have shown significant promise
for improving airport operations. These
innovations are part of a wider trend towards
automation, increasing passenger
throughput and reducing wait times through
self-service check-in kiosks and automated
screening. Gatwick Airport aims to streamline
processes, improving the overall passenger
experience and making the most efficient use
of staff and resources [29].

Toronto Pearson International Airport:
Total Optimizer management tool. Total
Optimizer, an airport management tool
developed by SITA and unveiled at Passenger
Terminal Expo 2024, has been implemented
at Toronto Pearson International Airport. The
tool uses Al to holistically optimize various
airport  functions, demonstrating how
advanced technology can centralize data
from multiple sources and integrate
previously disparate workflows. This initiative
is a step forward in airport management,
enabling more effective strategic and
operational decisions [28], [30].

Baggage Counting Solution: Japan
Airlines. Japan Airlines tested an Al-based
baggage counting solution to improve its
baggage accounting system. This innovative
approach enables more systematic baggage
monitoring, which in turn facilitates the
application of excess baggage fees. By using
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Al to accurately assess and report baggage,
Japan Airlines can not only improve
operational efficiency but also create a
transparent revenue stream for the airline,
improving the customer experience during air
travel [29].

The article is a logical continuation of the
authors' research in the field of sustainable air
transport [34 - 40].

Conclusions. The future of airports lies in
the transformation through the integration of
robotics and artificial intelligence (Al) into
existing technologies, which aims to improve
operational efficiency and enhance the
passenger experience. Innovation in this field
is driven by the need to address significant
challenges such as labour shortages and the
growing demand for air travel. The focus on
integrating robots into operations highlights
the desire to create a collaborative
environment where humans and machines
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work seamlessly together to improve the
efficiency, safety and sustainability of civil
aviation.

According to reports, by 2026, a
significant percentage of airlines are expected
to implement biometric digital identification
technologies, which will ensure a seamless
and contactless boarding of passengers.
Similarly, Al technologies are expected to
fundamentally transform  the industry
landscape, requiring airports to implement
fully scalable solutions that legacy systems
can no longer support. Focusing on
innovation, including the implementation of
robots and Al, is seen as a vital strategy for the
sustainable development of global and
regional civil aviation. Robotics and the
introduction of artificial intelligence will also
be important in the post-war development of
Ukrainian civil aviation in the post-war period.
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CONTEMPORARY TENDENCIES
OF THE MODERN LOGISTICS DEVELOPMENT

Volodymyr Reznik. "Contemporary Tendencies of the Modern Logistics Development”. Logistics is
an important component of any business, which covers the processes of planning, organizing, managing and
controlling the movement of resources, products and information. Its main goal is to ensure the optimal and
efficient use of resources, satisfy the needs of consumers and achieve competitive advantages in the market.
Logistics covers various activities related to material flows - from the purchase of raw materials to the delivery
ofthe final product to consumers. In traditional logistics systems, the use of information technology was limited,
and the main focus was on mechanical inventory management and transportation. In modern approaches,
automation, information technologies, and artificial intelligence play a significant role, which allows predicting
changes in demand, optimizing routes, and improving inventory management. These technologies make it
possible to reduce costs, increase the accuracy and efficiency of decision-making.

Keywords: logistics, transportation, multimodal transportation, supply chain, WMS, freight-
forwarding, means of transport

Bonodumup Pe3Hik. «Cy4yacHi meHOeHUii po38Umky cy4dcHoinozicmuku». Jlo2icmuka € 8ax/1ugoto
CK1a008010 6YOb-AK020 Bi3HeCy, AKa OXONJIIOE Npoyecu NIAHY8AHHA, OpedHi3auil, ynpasniHHA ma KOHMpPOsIo
3a nepemiwjeHHAM pecypcis, npodykuii ma iHgpopmauii. i ocHosHa mema nonseae & 3a6e3neveHHi
0NMUMAasabHO20 Ma eheKmusHO20 BUKOPUCMAHHSA pecypcis, 3a0080J1eHHI nompeb cnoxusayig i 00cAzHeHHI
KOHKYpeHMHUX nepesaz Ha puHKy. Jloeicmuka oxonJitoe pi3Hi 8UdU 0issibHOCMI, N08'A3aHi 3 MamepianbHUMU
nomokamu — 8i0 3akynieni cuposuHuU 00 00CMABKU KiHUe8020 npodyKmy cnoxusayam .Y mpaouuitHux
J1I02ICMUYHUX cucmemax 8UKOPUCMAHHA [HhopmauitiHux mexHosoeiti 6ys10 obmexeHUM, a OCHOBHA y8azd
NpuodinAnaca mMexaHiyHoMy ynpassiHHIO 3anacamu ma mpaHcnopmygaHHio. Y cy4acHux nioxo0ax 3HaYHy
posib 8idizparome asmomamusayis, iHgopmauilHi mexHonozii, a makox wmyyHul iHmenekm, aAxkul
00380/19€ nepedbayamu 3MiHU 8 nonumi, onmumizysamu mapwpymu | noKpawyysamu ynpasmiHHA
3anacamu. Lfi mextosnoezil 0arome 3mMo2y 3HUXY8amMu 8umpamu, hidsulygsamu moYyHicme i onepamusHicme
npulHAMMA piweHs

Knioyoei cnoea: norictuka, TpaHCNOPTYBaHHA, MyNbTUMOAANbHI NepeBe3eHHs, TAHLIIOr NOCTaBOK,
WMS, ekcnefnpyBaHHs, TPaHCMOPTHI 3acobun

Introduction. Logistics, as a goods and resources across different
management function, has deep historical territories, which facilitated the development
roots dating back to antiquity. Its original of trade and economic ties between different

purpose was to ensure the efficient delivery of cultures. Already in Ancient Egypt,


mailto:5356717@stud.kai.edu.ua

The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

Mesopotamia and the Roman Empire,
logistics played an important role in ensuring
the supply of materials for construction,
military campaigns and expansion of
territories.  Transportation  of  goods,
construction of roads and development of
navigation were important elements of the
logistics processes of that time.

The purpose of the article. The main aim
of the article is to provide the research of the
main challenges and problems of activity of
Logistics development tendencies. This
article will provide the accurate information
on the history and contemporary tendencies
of Logistics development. Also there were
researched the comparison between
traditional and contemporary logistics.

Presentation of the main results. In the
Middle Ages, with the development of
feudalism and the growth of international
trade, logistics increasingly focused on the
transportation of goods by sea and land.
Trade routes were formed between Europe,
Asia and Africa, and these routes ensured the
supply of such important goods as spices, silk,
metalwork and other raw materials.
Simultaneously with the development of
transport, the first concepts of inventory
management began to take shape, as
growing trade required efficient storage of
goods in large volumes. Since the beginning
of industrialization in the 18th and 19th
centuries, logistics has acquired a new
dimension. The advent of steam engines,
railways and steamships significantly
changed the possibilities of transporting
goods. Transportation costs decreased, which
made it possible to reduce the cost of goods
and make them more accessible over greater
distances. In addition, the development of
factory production led to the need for more
efficientinventory management to maintain a
continuous production process. During this
period, logistics began to focus on improving
the processes of transportation and
warehousing, as well as on the development
of inventory management. Logistics
processes have already begun to be
considered an important part of business [1].
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In the 20th century, logistics significantly
changed its functions thanks to new
technologies and management concepts. In
the late 1940s and 1950s, scientists and
businessmen began to consider logistics as a
complex activity that includes not only the
transportation and storage of goods, but also
the management of information and finances.
An  important  milestone was the
development of inventory management
theories, such as the Just-in-Time (JIT) model,
which allowed to reduce inventory holding
costs and minimize overproduction risks. This
concept gained popularity thanks to
companies such as Toyota, which used it to
optimize production processes.

The 1950s also marked the beginning of
the development of integrated supply chains.
The growth of enterprises and the
globalization of the economy required more
and more complex management not only of
goods, but also of information, finance and
human resources. Logistics began to include
not only the company's internal processes,
but also external relations with suppliers and
consumers [2-4].

In traditional logistics, the main emphasis
was placed on the internal operations of the
company, such as inventory management,
transportation and storage of goods. It was
focused on ensuring smooth operation within
one country or region, as well as optimizing
resources within the enterprise. Instead,
modern logistics is focused on global supply
chains, where companies interact with
numerous partners around the world, which
allows to gain access to new markets, reduce
costs and increase efficiency [5].

In traditional logistics systems, the use of
information technology was limited, and the
main focus was on mechanical inventory
management and transportation. In modern
approaches, automation, information
technologies, and artificial intelligence play a
significant role, which allows predicting
changes in demand, optimizing routes, and
improving inventory management. These
technologies make it possible to reduce costs,
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increase the accuracy and efficiency of
decision-making.

In traditional approaches, interaction
with partners was minimal and information
was exchanged directly through paper
documentation or phone calls. In modern
logistics, integration with partners has
reached a high level thanks to the use of
electronic  platforms  for  information
exchange. This allows you to receive relevant
data in real time, synchronize work with
suppliers and consumers, and optimize
processes throughout the supply chain.

In traditional logistics, risk management
was more reactive, when companies
eliminated problems after they occurred. In
modern logistics, it is important to predict

25-31
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risks and implement proactive management.
The use of big data and analytics allows you to
predict potential problems (for example,
delays in supplies, changes in demand,
political or economic risks) and minimize
them in time, which reduces the likelihood of
significant losses (Table 1).

Therefore, modern logistics not only
changes operational approaches, but also
makes logistics processes more global,
technologically advanced and integrated. It
takes into account new  business
requirements for speed, flexibility and
accuracy, which allows companies to work
effectively in the conditions of globalization
and a changing market environment.

Table 1. Comparison of traditional and modern logistics

Parameters

Traditional logistics

Contemporary logistics

Focus on

Inbound operations

Global supply chains

Technologies

It narrow spreading tendency

Automation of IT systems, artificial
intelligence

Cooperation with partners

Minimal integration

High integration with partners

Working with risks(mitigation)

Reactive approach

Forecasting and proactive
regulation

Developed by: Volodymyr Reznik

Thus, the evolution of logistics from the
initial functions of transportation to modern
high-tech and global supply and value chain
management systems shows how this
industry has adapted to a changing world and
has become an important factor in
maintaining business competitiveness in the
global economy. The basis of logistics is the
integration of management processes with
the aim of optimizing the movement of
goods, services and information. This allows
businesses to reduce costs, reduce
production and delivery times, and improve
customer service. Logistics also ensures the
rationalization of stocks, transport costs,
which allows to improve the overall efficiency
of business [6-7].

Thus, logistics is a complex discipline that
covers not only the tactical aspects of
managing material flows, but also strategic

planning that contributes to the achievement
of long-term business goals. Logistics
engages several main areas, each of which

performs specific functions aimed at
optimizing the movement of goods and
services  within  the supply chain.

Transportation logistics focuses on ensuring
the delivery of goods between various supply
chains, including the selection of vehicles and
route planning to ensure timely and cost-
effective transportation. It plays a key role in
maintaining the continuous movement of
goods from producers to consumers.

It promotes effective data exchange
between process participants, from suppliers
to end users, which allows to reduce risks,
increase  transparency  and provide
continuous control over operations in real
time (Table 2).
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Type of logistics

Characteristics

Transport logistics

Ensures delivery of goods between supply chains, selection of transport, routes

Warehouse management
logistics places

Management of storage of goods, location of warehouses, optimization of storage

Supply management
logistics

Determining the optimal level of stocks to avoid surpluses and shortages

Purchase logistics

Responsible for the purchase of raw materials and materials

Distribution logistics

Organization of product delivery to the final consumer

Information logistics

Management of information flows, ensuring communications in supply chains

Developed by: Volodymyr Reznik

The logistics supply chain is a sequence of
interconnected stages that ensure the
movement of goods from suppliers of raw
materials to the final consumer. The process
begins with the purchase of raw materials,
which are supplied by various manufacturers
or suppliers. After that, the raw materials are
sent to enterprises for processing and
production of finished products. At the
production stage, raw materials are
transformed into finished goods, which are
subsequently transferred to warehouses for
storage.

After production, finished products are
moved to warehouse facilities, where stocks
are managed and prepared for further
transportation. Warehouses can be located
near production facilities or closer to sales
markets, depending on the company's
logistics strategy. At this point, the products
may also undergo packaging or labelling in
accordance with the requirements of
customers or legislation [8].

The next stage includes the
transportation of products, which can be
carried out by various modes of transport
(road, rail, sea or air) depending on the
distance and urgency of delivery. Logistics
companies choose the most optimal routes,
taking into account costs, delivery time and
the specifics of the goods.

The final stage of the logistics chain is the
distribution of products and their delivery to
the final consumer. Products may pass
through several intermediaries, such as

wholesalers or retail distributors, before
reaching the final customer. At this stage, it is
important to ensure timely delivery, as well as
to satisfy all consumer requirements
regarding the quality and quantity of goods.

All this requires active management of
information flows at each stage to ensure
accurate accounting of goods, coordination
of actions between chain participants and
control over the efficiency of logistics
operations (Fig. 1).

A number of scientists claim that the
process of strategic logistics management
can be considered as a sequence of five key
stages, each of which has a significant impact
on the formation of an effective logistics
system. The first stage, according to the
researchers, is the analysis of the logistics
chain, which includes a detailed study of all
elements and processes related to the
movement of goods. As the authors note, this
stage  involves evaluating  suppliers,
transportation routes, warehouses, and
distribution channels to identify weaknesses
and opportunities for improvement. The
researchers indicate that a detailed analysis of
the logistics chain allows to identify those
aspects of logistics activities that need to be
optimized to increase the overall efficiency of
the system. This approach, according to
scientists, makes it possible to get a complete
picture of how the company's logistics
network functions, as well as to identify key
areas for improvement [9].
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Figure 1. Logistics supply chain
Developed by: Volodymyr Reznik

Some specialists, such as L.M. Achkasova
T.0., Vodolajska (2022), O.M. Tymoshchuk
(2018) and others. emphasize that supplier
relationship management (SRM) is critical to
ensuring uninterrupted supply of raw
materials, components or finished products.
As scientists note, the use of SRM systems
helps companies achieve transparency in
procurement processes, reduce the risks of
supply interruptions, and quickly respond to
changing market needs. Researchers
emphasize that SRM systems allow to analyse
the performance of suppliers, estimate the
cost of supply and manage risks, which
contributes to the optimization of
procurement processes [10-11].

Also, the works of Poznyak O. [15],
Savchenko L.[16], Bugayko D.[16, 17,20 - 22],
Smerichevska S. [16], Kovalishyn S. [18],
Ohrenych Yu., Ohrenych Y., Dibrova V.[19] are
devoted to the study of modern trends in the
development of logistics.

Conclusions. Also, many scientists, in
particular N.B. llchenko (2016) and others
emphasize the importance of coordination

between suppliers and customers. They
indicate that transparent information
exchange between all participants in the
supply chain is key to agreeing delivery times,
order volumes and adapting to changes in
demand. Some researchers believe that
logistics today is a strategic tool for
coordinating the interests of suppliers,
companies and customers [13].

In addition, as stated by O.M.
Kryvoruchko (2022), effective management of
relations with suppliers and customers allows
to reduce the risks arising in the process of
supplying goods or services. Early detection
of potential problems and joint discussion of
solutions between partners, according to
scientists, helps to avoid crisis situations in
supply chains [14].

Therefore, the scientific community
agrees that the integration of modern
technologies, such as SRM and CRM, is an
important factor in increasing transparency,
predictability of risks and maintaining a high
level of service, which is critical for achieving
competitive advantages in today's market.
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ETHICAL LEADERSHIP IN AVIATION: SHAPING ORGANIZATIONAL
CULTURE AND DRIVING POST-WAR RECOVERY

Podrieza Mykhailo. "Ethical leadership in aviation: shaping organizational culture and driving
post-war recovery". The aviation industry plays a critical role in globalization and economic development, but
it also faces significant challenges related to sustainability, technological disruption, and regulatory
compliance. As the industry evolves, ethical leadership becomes increasingly vital to ensure long-term success
and societal trust. This paper explores the importance of ethical leadership in aviation, examines emerging
trends and challenges, and proposes pathways for fostering ethical decision-making and accountability in
future aviation leadership. The future of aviation depends on leaders who prioritize ethics, sustainability, and
societal well-being alongside innovation and profitability. In the context of post-war recovery, as exemplified by
Ukraine, ethical leadership is a cornerstone of rebuilding efforts, ensuring that aviation contributes to long-term
peace, stability, and resilience. By fostering accountability, transparency, and inclusivity, aviation leaders can
create an industry that remains resilient, sustainable, and trusted by society.

Thus, the topic of ethical leadership at the enterprises of the aviation industry of Ukraine after the war is
extremely relevant, because after the end of hostilities, the restoration of enterprises of the aviation industry will
become one of the priority tasks. Ethical leadership will help create trust among consumers of aviation services,
investors and employees, which is necessary for the successful restoration and further development of the
industry.

Keywords: economic development, aviation enterprises, stability and development, ethical
leadership, adaptive situation, post-war recovery, innovation

Muxatiino lNModpesza. kEmuyHe nidepcmeo 8 asiayii: popmyeaHHA opaaHizayiliHoi Kynemypu ma
dpalieepu nicnA60€HHO20 B8iOHOBNEHHA». AgiauyiliHa npomuciogicms 8idiepae supiwansHy poss y
enobanizayii ma eKoHOMi4YHOMY pO38UMKY, dJle BOHA MAKOX CMUKAEMbCA 3i 3HAYHUMU hpobriemamu,
Nos8’a3aHuUMU 3i CMilKicmi0, MexHOI02iYHUMU NOPYWEHHAMU Ma 00MPUMAHHAM HOPMAamugHux gumoe. 1o
Mipi po3gumky 2asnysi, emuyHe 1idepcmeo cmae ace binbli 8aXXNUBUM 0717 3abe3neyeHHA 00820CMPOKOB0O20
ycnixy ma 0osipu cycninecmsa. Y yiti cmammi 00CniOXyemMbCA 8aXAUBICMb emUYHO20 /1idepcmed Ha
nionpuemcmeax dsiayitiHozo cekmopy, O00CHIOXyIoMbCa HOB8i MeHOeHUii ma BUKIUKU, a MAaKox
NPONOHYIOMbCA WIAXU CNPUAHHA emUYHOMY NpUlHAMMIO piweHb | nid3gimHocmi malbymHix KepigHukia
agiayitiHux nionpuemcms. Malibymue asiayii 3anexume 8i0 nidepis, Aki 8iddarome npiopumem emuyi,
cmitikocmi ma cycnineHomy 006pobymy nopAad 3 iHHosayiaMu ma npubymkosgicmio. Y KoHmMeKcmi
nic/1980€HHO20 BiIOHOB/IEHHS, NPUKIAOOM AK020 € YKpaiHa, emuyHe s1idepcmeo € 2apaHmom, wo dsiauitiHa
CK/1a008a cnpusemMumMe 00820CMPOKOBOMY MUpy, cmabineHocmi ma cmitikocmi. Cnpusodu nidzgimHocmi,
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npo3opocmi ma iHK3UBHOCMI, agiauiliHi 1idepu MOXyms Cmeopumu 2asy3b, AKA 3aAUWUMbBCA CMIUKO0
ma 6yde Kopucmysamucs 008ipoio Cycnisibcmaa.

Takum YUHOM memMa emu4yHo20 slidepcmea Ha nidnpuemcmeax asiayitiHoi 2any3si YkpaiHu nicis gitiHu €
Hao3suy4alHo akmyasnbHO, MOMY WO Nic/1A 3aKiHYeHHA 6olosux 0il, 8i0HO8MeHHA nidnpueMcma asiayitiHoi
2asnysi cmaHe 0OHUM 3 npiopumemHux 3d80dHb. EmuuyHe nidepcmeo donomoxe cmgopumu 008ipy ceped
cnoxusadie asiayitiHux nocsye, iHeecmopie ma cnigpobimHukie, wo € HeobxiOHUM OJIA YCniWHOz20

8i0HOB/IEHHA MA N00AILWO20 PO3BUMKY 2aITY3I.

Knio4oei cnosa: ekoHOMiUHMIA PO3BUTOK, aBiaLiliHi NiANPUEMCTBA, CTabiNbHICTb | PO3BUTOK, ETUYHE
nigepcTBo, adanTMBHa CUTyaUif, NOBOEHHE BiAHOBNEHHA, iHHOBaUil

Introduction. The aviation sector has
long been synonymous with innovation and
connectivity, facilitating economic and
cultural exchanges worldwide. However,
alongside its benefits, aviation has raised
concerns regarding environmental impact,
employee welfare, and safety regulations.
Ethical leadership, defined as the consistent
demonstration of integrity, fairness, and
accountability, is central to addressing these
concerns while driving sustainable growth.
The purpose of the article is to analyze how
the principle of ethical leadership can affect
the successful restoration and development
of enterprises of the Ukrainian aviation
industry after the end of the war. To show how
the theories of ethical leadership can be
applied to the specific context of enterprises
of the aviation industry, especially in the
conditions of post-war reconstruction. To
investigate how Ukrainian enterprises and
their leaders are already applying the
principles of ethical leadership, or what
opportunities exist for this.

Materials and methods. The materials of
the study are the works of domestic and
foreign scientists who were engaged in
solving the problem of implementing ethical
leadership in the field of economics.

Presentation of the main results. This
article examines various aspects of ethical
leadership in the aviation industry, including
the role of ethics in business, which is a topical
topic in Ukraine.

Ukrainian  scholars  are  actively
researching the ethical aspects of business,
emphasizing the importance of transparency,
social responsibility, and adherence to moral
principles in entrepreneurial activity.

In particular, the article by T. V. Botsyan
“Business Ethics in Ukraine through the Lens
of Non-Financial Reporting” states that more
and more enterprises are positioning
themselves as ethical, confirming this by
preparing non-financial reporting.[2]

However, an analysis of the quality of
such reports revealed certain shortcomings,

in particular, incomprehensibility,
unreliability, —and  incomparability  of
information.

These conclusions are consistent with
your reflections on the importance of
transparency and accountability in the
aviation industry.

In addition, the textbook “Business
Ethics” edited by I. V. Sushik and others
consider issues of professional ethics, the
formation of corporate culture and the
establishment of relationships between
business partners. [1]

In modern economic literature, there are
several approaches to defining business
ethics. They all boil down that this is the
concept of harmonizing and linking the
interests of the organization, consumers and
society as a whole. In world literature, much
attention is paid to the issue of ethical
business conduct, in particular, it was studied
by such famous scientists as A. Smith, M.
Friedman, P. Drucker, G.

Kessem. It is worth noting that the very
concept of ethical business conduct is the
result of scientific works, and not the practical
achievements of entrepreneurs, as is usually
the case.

In particular, G. Kessem formed 5 axioms
of business conduct, the very first of which
relate to the issue of business ethics. He said:
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a clean business will outlive a less clean one,
and honesty will receive more income than
fraud. Therefore, no company could survive
for a long time with the help of fraud and
unethical behavior. One skill for doing
business is not enough. The main principles of
business ethics were developed on the basis
of the philosophy of pragmatism. The theorist
of pragmatism W. James proceeds from the
understanding of a person as one who is
guided by emotions, not reason, and the
subject of emotional experience is one's own
person. On this basis, the ethics of
pragmatism based morality on action, not on
the choice of action and reflection on it. T.M.
Garrett and R.J. Klonosky determine that
business ethics considers primarily the
relationship between the goals and means of
business and specifically human goals.
Business ethics studies the impact of
individual actions on the position of the
individual, the firm, the economic structure
and society as a whole. It should study
generally accepted moral norms in
business.[3]

Companies may often be tempted to
compromise their ethics in pursuit of short-
term success, but this approach can be very
harmful in the long run. Excessive violation of
ethical principles can lead to a distortion of
the company’s image and a loss of trust from
consumers and partners. Reputation is one of
the most valuable assets of a company. When
it is negatively affected by ethical violations, it
can require significant efforts and resources
to restore.

In addition, the legal consequences of
violating ethical standards can also be
extremely serious. Companies that act
unethically can face legal sanctions, fines and
lawsuits, which can significantly damage their
financial stability and existence in general. It is
important to emphasize that adhering to
ethical principles is not just a moral
obligation, but also a strategically sound
business approach. Building business
relationships based on honesty,
responsibility, and ethics contributes to the
long-term development of a company,
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helping it avoid negative consequences,
preserve its reputation, and ensure stability in
a dynamic business environment. Adherence
to ethical standards helps companies avoid
the risks associated with lawsuits, fines,
reputational damage, and other negative
consequences of unscrupulous activities.

First, adherence to ethical standards
helps companies avoid lawsuits and legal
conflicts. Legislation often establishes norms
and requirements that regulate ethical
behavior in business, and violation of these
standards can lead to legal consequences.
Companies that adhere to ethical principlesin
their activities are usually less likely to get into
legal trouble and conflicts with the law.

Second, adherence to ethical principles
helps avoid fines and financial losses
associated with the negative consequences of
unscrupulous activities. In many cases,
violation of ethical standards can lead to
serious financial losses that can affect the
financial condition of the company. In
addition, adherence to ethical standards
helps avoid reputational damage, which can
be critical to the success of the company.
Reputational image in the modern world is a
very valuable asset, and any violation of
ethical principles can lead to a loss of trust
from customers, investors and other
stakeholders.

Therefore, compliance with ethical
standards in business is extremely important
for reducing risks and ensuring the
sustainable functioning of the company.
Compliance with ethical standards helps to
avoid legal problems, financial losses and loss
of reputation, which makes it more
competitive and sustainable in the modern
business environment.

These aspects are key to the
development of ethical leadership in any
industry, including aviation.

Given these studies, we can conclude that
ethical leadership in aviation should be based
on the principles of transparency, social
responsibility and adherence to moral
standards, which will contribute to increasing
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public trust and sustainable development of
the industry.

As technological advancements such as
artificial intelligence, electrification, and
automation transform aviation, leaders must
navigate complex decisions involving safety,
environmental sustainability, and corporate
responsibility. This paper investigates the
future role of ethical leadership in aviation,
addressing the pressing need for integrity and
ethical foresight in an industry undergoing
rapid transformation.

Ethical leadership involves prioritizing
transparency, fairness, and the well-being of
stakeholders, including employees,
customers, and the environment. In aviation,
the consequences of unethical leadership can
be catastrophic, as evidenced by historical
safety failures, emissions scandals, and labor
disputes. Key components of ethical
leadership in aviation include:

- Safety and Accountability (ensuring
safety protocols are followed without
compromise, even under economic
pressures);

- Environmental Stewardship
(addressing the aviation sector’s carbon
footprint and innovating  sustainable
solutions);

- Workforce Inclusivity and Welfare
(promoting fair labor practices and fostering
diverse, inclusive workplaces)[4,8].

By prioritizing these pillars, ethical
leaders can build trust and legitimacy while
mitigating risks inherent in the industry. The
war in Ukraine has had devastating
consequences on infrastructure, human
capital, and economic stability.[5,7] Aviation,
a critical pillar for reconstruction, plays an
essential role in restoring connectivity,
rebuilding supply chains, and facilitating
humanitarian aid. Ethical leadership is vital to
ensuring that aviation’s contribution to
Ukraine’s post-war recovery is sustainable,
transparent, and inclusive.

Rebuilding  infrastructure  post-war
recovery requires ethical decision-making in
rebuilding airports, air traffic systems, and
logistics networks. Leaders must prioritize
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sustainable, modernized infrastructure that
aligns with global environmental goals while
fostering economic resilience. The aviation
sector has been instrumental in delivering
humanitarian aid during the war. Ethical
leadership must focus on expanding
humanitarian logistics, ensuring that aid
reaches those in need efficiently, and
rebuilding trust in aviation systems.

The war has displaced many aviation

professionals.  Ethical leadership must
prioritize  reintegration and retraining
programs, offering employment

opportunities and fostering inclusive policies
that support displaced workers, veterans, and
underrepresented communities.

Global partnerships for recovery ethical
aviation leadership in post-war recovery relies
on multi-stakeholder partnerships involving
governments, NGOs, and international
organizations. These partnerships must be
guided by transparency, mutual benefit, and
a shared commitment to rebuilding Ukraine’s
aviation sector responsibly.

The urgency of economic revival can
tempt leaders to prioritize short-term gains
over long-term  sustainability.  Ethical
leadership requires balancing economic
recovery with investments in green
technologies, such as sustainable fuels and
energy-efficient infrastructure. The future of
aviation depends on leaders who prioritize
ethics, sustainability, and societal well-being
alongside innovation and profitability. In the
context of post-war recovery, as exemplified
by Ukraine, ethical leadership is a cornerstone
of rebuilding efforts, ensuring that aviation
contributes to long-term peace, stability, and
resilience. By fostering accountability,
transparency, and inclusivity, aviation leaders
can create an industry that remains resilient,
sustainable, and trusted by society.

The integration of artificial intelligence,
automation, and electric propulsion presents
ethical dilemmas regarding safety, job
displacement, and technological
accountability. Leaders must address
concerns around human oversight, ethical
programming of Al systems, and equitable
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workforce transition strategies.
Environmental iustainability aviation is under
increasing pressure to align with global
carbon-reduction targets. Ethical leadership
will require bold decisions to adopt
sustainable aviation fuels, invest in electric
and hydrogen technologies, and balance
short-term economic gains with long-term
environmental imperatives. The COVID-19
pandemic exposed vulnerabilities in the
aviation sector, highlighting the need for
ethical decision-making during crises. Leaders
must balance public health priorities,
workforce well-being, and financial stability
without compromising ethical standards.

As aviation continues to connect the
world, ethical leadership must address
disparities in access to air travel, particularly in
developing regions. Leaders must advocate
for equitable growth and ensure emerging
economies benefit from aviation
advancements.

Conclusions. Studies of the essence and
basic principles of business ethics in the
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present day prove that in modern conditions
the world functions thanks to those existing,
special rules, norms and moral values that are
inherent in each state. Taking them into
account is an important factor in the
formation of effective relationships not only
in the business environment of aviation
enterprises, but also in everyday life. Business
ethics as a system aimed at establishing and
regulating relations between subjects of the
business market of the aviation sector
requires taking into account the values of all
participants. By introducing an ethical
"complex" into business practice, this idea will
help to determine a socially-oriented concept
that will address issues related to improving
social responsibility in business, business
reputation, regulating social and labor
relations, increasing employee motivation,
improving environmental protection
requirements, increasing the investment
attractiveness  of  Ukrainian  aviation
enterprises, and creating a European-style
code of ethics.
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STRATEGIC MANAGEMENT OF UKRAINIAN AVIATION ENTERPRISES:
CHALLENGES AND OPPORTUNITIES FOR POST-WAR RECOVERY

Gurina Ganna, Podrieza Serhii, Novak Valentyna, Liskovych Nazarii. "Strategic management of
Ukrainian aviation enterprises: challenges and opportunities for post-war recovery". The brutal full-
scale war of the russian federation against sovereign Ukraine, launched in February 2022, caused deep human
suffering, colossal destruction and damage to the national economy, raised the question not only of the political
existence of the country, but also of the physical survival of Ukrainians. However, sooner or later the war must
end with our victory and the question of the post-war reconstruction of the destroyed cities and the national
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economy will arise. Today, there are many opinions on the directions and policies of such reconstruction, but
what these opinions have in common is the awareness of the need to build a qualitatively different economic
system compared to the one that existed before the war and caused the country's significant economic,
technological and military backwardness, its inability to independently provide worthy resistance to the
aggressor. It is obvious that without the restoration and development of our own industrial production, capable
of overcoming this backwardness, we cannot do without it. Before the beginning of the Russian-Ukrainian war,
domestic scientists paid a lot of attention to the development of industrial production. However, the war and
the destruction of aviation enterprises caused by it force us to reconsider traditional peacetime approaches to
the policy of developing the domestic aviation industry.The full-scale military aggression of the russian
federation against Ukraine from the first minute dealt a devastating blow to the activity of the aviation transport
of Ukraine as a whole and the activity of all its components: airlines, airport and airfield systems, air traffic
control systems, aviation industry systems of Ukraine, aviation systems education and science. The industry
faced unforeseen force majeure challenges and threats to its existence. Under such conditions, the development
and substantiation of strategic scenarios for the sustainable development of air transport in Ukraine in the
conditions of the post-war economic recovery acquire undeniable relevance and is of practical importance for
the further development of both air transport and the national economy, as a whole.

Keywords: strategic management, aviation enterprises, opportunities, sustainable development,
post-war recovery, modernization, industrial production

TypiHa TaHHa, [loope3a Cepeili, Hoeak Banewmuna, Jlickosuy Hasapiii.. «CmpameziuHe
ynpaeniHHA agianionpuemcmeamu YKpaiHu: 6UKJIUKU mMa MOX/TUB0CMI Nic/I180EHHO20 8iOHOBJIEHHA».
lMosHomacwma6Ha gitiHa, AKy pocilicbka hedepauis po3noyana npomu cysepeHHoi Ykpairu y siomomy 2022
POKY, CNPUYUHU/IAG 3HAYHI JIOOCbKi 8mpamu, macwmabHi pylHye8aHHA ma 3asdasna ceplio3Hoi WKoou
HayioHanbHil ekoHoMiyi. BoHa nocmasusna nio 3az2po3y He auwie nosimuyHe MalibymHe KpaiHu, a U ¢isuyHe
BUXUBAHHA YKpAiHCbko20 HApody. OOHAK 8ilIHA HeMUHy4Ye 3d8epuiumbsCsa HAWOK nepemozoto, i nepeo
Oepxasoro nocmare 3a80aHHA NiC/IABOEHHO20 BiOHOB/IEHHA MiCM ma ekoHOMIKU. HuHi icHye 6azamo noznAdie
Ha me, AKUMU Marome 6ymu Hanpamku ma nioxoou 0o 8i06ydosu. BooHouvac, yci yi 0yMKu 06’€OHy€e po3yMiHHA
HeobXxiOHOCMi CMBOPEHHA NPUHUUNOBO HOBOI eKOHOMIYHOI cucmemu, Aka 6 eiopi3HAnaca eid miei, wo
icHysana 0o 8iliHU ma cmasna OOHI€E 3 NPUYUH eKOHOMIYHOI, mexHOJ102i4HOI ma 8ilicbkosoi 8paznusocmi
KpaiHu. O4esuoHoO, WO K/TI0YO08UM e/1eMeHmMOoM nicIAB0EHHO20 PO3BUMKY MAE CMamu 8iOHO8/IeHHA ma
MoOepHi3auis HAYioHAasbHO20 NPOMUCI08020 8UPObGHUUMBA, Wo 00380/IUMb N000JAAMU NONEPeoHE
giocmasaHHA ma 3abe3neyumu eKOHOMIYHY He3anexHicme. JJo noyamky 8iUHU yKpaiHCbKi Haykosui
NpuodinAnU 3Ha4YHy yeazy po3sumky npomuciogo2o cekmopy. OOHAK yHacniook b6otiosux 0ili ma 3HUWEHHA
agiayitiHux nionpuemcma mpaoduyiliHi MupHi nioxoou 00 po3s8UMKY asiayitiHoi easny3i nompebyromeo
nepeeanfady. pocilicbKa 8ilicbkosa azpecia 3as0asna HUWi8HO20 yOapy no 8Cix ckaoosux asiayitiHo2o cekmopy
YKkpaiHu, 30kpema no asiakoMndHisax, deponopmax, cucmemax ynpassaiHHa NO8IMpAHUM pyxoMm, asiayidHit
NpoMUC/I080CMI, @ MAKOX NO OCBIMHIX i HAYKOBUX ycmaHosax 2asysi. [leped agiayitiHum cekmopom nocmasnu
6e3npeyedeHMHi BUKAUKU ma 3azpo3u U020 noodanbliomy icHysaHHio. Y makili cumyauii po3pobka
cmpameziyHUX CcyeHapiis cmasnoz2o po3eUMKy dsiayiliHux niONPUEMCME 8 YMOB8AX NiC/IAB0EHHO20
8iOHOBJIEHHA € 8Kpal 8ax/ugolo. BoHa mae He suwe meopemuyHe, a U NPAKMUYHe 3HA4YeHHs, OCKilbKuU
susHayamume MadbymHe yKpaiHCbKOI asiayii ma cnpusmume 3a2a7bHOMY €KOHOMIYHOMY 8i0pPOOXKEHH!O
KpaiHu

Knioyoei cnoea: ctpateriyHe ynpasniHHA, aBialiliHi NignpueMCcTBa, MOXITNBOCTI, CTa/INA PO3BUTOK,
NMOBOEHHE BiAHOBNEHHA, MOAEPHi3aLlif, NPOMUCIOBE BUPOOHULTBO

Introduction. The research for this article secondary data sources, expert opinions, and
is based on a comprehensive analysis of case studies from countries that have



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

experienced post-war aviation recovery. A
qualitative approach was used to assess the
challenges and opportunities faced by
Ukrainian aviation enterprises, incorporating
insights from economic reports, policy
documents, and industry analyses. Key
methods employed include comparative
analysis, which examines historical aviation
recovery models, and a strategic assessment
of potential pathways for Ukraine’s aviation
sector. Additionally, a policy evaluation
framework was used to analyze the role of
governmental and international support
mechanisms in aviation reconstruction. The
combination of these methodologies ensures
a thorough understanding of the factors
influencing post-war aviation recovery and
provides actionable recommendations for
strategic management in Ukraine's aviation
industry.

The formulation of the goals of the
article. The primary goal of this article is to
analyze the strategic management challenges
and opportunities for Ukrainian aviation
enterprises in the post-war recovery period.
The study aims to identify key factors
influencing the reconstruction of the aviation
sector, including infrastructure restoration,
financial stabilization, regulatory
adjustments, and market competitiveness.
Additionally, the article seeks to explore the
role of government policies, international
cooperation, and technological
advancements in ensuring a resilient and
sustainable recovery. Another important
objective is to evaluate global best practices
in post-war aviation recovery and assess their
applicability to Ukraine’s unique economic
and geopolitical context. By providing a
comprehensive  analysis of  potential
development pathways, this article aims to
offer  practical recommendations for
policymakers, industry leaders, and investors
on how to effectively rebuild and modernize
Ukraine’s aviation industry.

Ultimately, this research aspires to
contribute to the broader discourse on post-
war economic reconstruction by emphasizing
the strategic importance of aviation as a
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driver of national recovery and integration
into global markets.

Analysis of recent research and
publications. The issue of post-war economic
recovery, particularly in the aviation sector,
has been widely discussed in global academic
and policy-oriented research. Studies on the
reconstruction of aviation industries in war-
affected regions highlight the necessity of
strategic planning, international cooperation,
and financial investment to ensure a
successful recovery. Many researchers
emphasize the role of government policies
and external support in rebuilding critical
infrastructure and restoring operational
capacities.

Prior to the russian invasion, Ukrainian
scholars and industry experts extensively
analyzed the development of the national
aviation sector, focusing on modernization,
competitiveness, and integration into the
global market. However, the full-scale war has
necessitated a revision of these approaches.
Recent research has shifted toward
examining the impact of military conflicts on
aviation enterprises, the challenges of post-
war recovery, and the adaptation of global
best practices to Ukraine’s current situation.
International publications, including reports
from organizations such as the International
Civil Aviation Organization (ICAO) and the
European Union Aviation Safety Agency
(EASA), provide insights into post-crisis
aviation recovery strategies. These studies
stress the importance of sustainable
development, digital transformation, and the
adoption of innovative technologies in
rebuilding aviation infrastructure.

Despite the growing body of research,
there remains a significant gap in studies
focused specifically on Ukraine’s aviation
sector within the context of post-war
economic recovery. This article seeks to
bridge this gap by synthesizing existing
research findings, analyzing successful
international experiences, and proposing
strategic recommendations tailored to the
unique challenges and opportunities faced by
Ukrainian aviation enterprises.
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Presentation of the main results. The
Ukrainian  aviation sector has faced
unprecedented challenges due to the
ongoing war, which has severely impacted
infrastructure,  financial  stability, and
operational capacities. However, the post-war
recovery period presents an opportunity to
rebuild the industry in a way that is more
resilient, sustainable, and competitive.
Effective strategic management will be
essential in overcoming the current crises and
shaping a new future for Ukrainian aviation
enterprises.

Challenges Facing Ukrainian Aviation
Enterprises:

1. Infrastructure damage and
reconstruction needs. One of the most
pressing issues is the extensive damage to
airports, air traffic control facilities, and
aviation hubs. Rebuilding infrastructure
requires  significant investment, both
domestic and international, and a clear
strategy for modernization to meet global
standards.

2. Financial instability and economic
constraints. With economic downturns and
the loss of revenue due to grounded fleets
and disrupted operations, Ukrainian airlines
are struggling with liquidity and debt
management. Access to funding from
international  financial institutions and
government support will be crucial in
ensuring financial stability during the
recovery phase.

3. Workforce and talent retention. The
aviation sector has suffered a substantial loss
of skilled professionals due to displacement
and the general economic downturn.
Retaining and attracting a skilled workforce
will require strategic investment in training
programs, competitive salaries, and stable
working conditions.

4. Regulatory and safety concerns.
Ensuring compliance with international safety
standards while rebuilding operations is
another major challenge. Ukrainian aviation
enterprises must work closely with global
regulatory bodies such as ICAO (International
Civil Aviation Organization) and EASA
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(European Union Aviation Safety Agency) to
restore confidence in air travel safety and
security.

5. Market competitiveness and customer
confidence.  Rebuilding  trust among
passengers and businesses will be a key factor
in the recovery process. The aviation industry
will need to focus on competitive pricing,
enhanced service quality, and digital
transformation to regain market share.

Opportunities for Post-War Recovery:

1.  Modernization and sustainable
development. Rather than simply rebuilding
pre-war infrastructure, Ukraine has the
opportunity to implement modern, eco-
friendly, and efficient aviation solutions. This
includes upgrading airports with green
technologies, optimizing flight routes to
reduce carbon emissions, and investing in
fuel-efficient aircraft.

2. Strategic partnerships and foreign
investment. International cooperation will be
crucial in the recovery of Ukraine’s aviation
industry. By forming alliances with foreign
carriers, leasing modern aircraft, and securing
investment from global financial institutions,
Ukrainian enterprises can accelerate their
return to the market.

3. Digital transformation and innovation.
The integration of digital solutions such as Al-
driven logistics, smart airport systems, and
contactless passenger services will enhance
efficiency and  customer satisfaction.
Embracing technological advancements can
make Ukrainian aviation enterprises more
competitive on a global scale.

4. Expansion into new markets. Post-war
economic recovery presents an opportunity
for Ukrainian airlines to explore new markets,
particularly in cargo and logistics.
Strengthening Ukraine’s role as a regional
transit hub could drive economic growth and
attract international trade.

5. Government and policy support. A
well-structured government aviation policy,
including tax incentives, subsidies, and
investment-friendly regulations, can
significantly aid the sector’'s recovery.
Strategic management must align with
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national economic plans to
sustainable growth.

Conclusions. The post-war recovery of
Ukrainian aviation enterprises is fraught with
challenges but also presents unique
opportunities for modernization and growth.
By focusing on strategic management
principles - such as rebuilding infrastructure

ensure

with resilience, ensuring financial
sustainability, fostering international
partnerships, embracing digital

transformation, and exploring new markets -
Ukraine can emerge with a stronger, more
competitive aviation industry.  The
commitment of both the public and private
sectors will be instrumental in ensuring a
successful and sustainable recovery. The
Russian aggression against Ukraine has
persisted for a decade, resulting in immense
human losses and widespread destruction.
Ukrainian cities, villages, civilian
infrastructure, industrial facilities, and a
significant portion of the country’s energy
sector have been devastated. These colossal
damages have led to a severe decline in
Ukraine’s economic potential. Despite these
challenges, Ukrainian society continues to
demonstrate remarkable resilience across all
sectors, relying on various adaptation
mechanisms to cope with the consequences
of military aggression and terrorism.

While some steps toward economic
recovery have already begun, full-scale
reconstruction can only be achieved once the
war concludes. Therefore, it is crucial for
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economic recovery now. This process is of
global significance, as Ukraine’s successful
reconstruction will serve as a testament to the
resilience and effectiveness of democratic
socio-economic  models in  countering
authoritarian regimes. It will prove that
democracies can withstand external shocks,
rebuild, and strengthen their presence in the
global economy.

Euro-Atlantic economic and military
solidarity with Ukraine is essential for
implementing this vast and resource-
intensive  reconstruction process. The
successful recovery of Ukraine will depend on
the efficient integration of both internal and
external factors.

A large-scale economic recovery in
Ukraine will enable the creation of a modern
industrial and technological base, revitalizing
the national economy and fostering new
competitive advantages in regional and
global markets. Additionally, this process
presents an opportunity to continue
structural reforms across various sectors and
accelerate Ukraine’s integration into key
European and transatlantic institutions such
as the EU and NATO.

Given the urgency of these challenges, a
thorough conceptual analysis and practical
recommendations from leading Ukrainian
economists are crucial. Identifying the key
prerequisites, directions, stages, mechanisms,
and expected outcomes of post-war
economic recovery is essential to ensuring
Ukraine’s  successful and  sustainable

Ukraine and its allies to develop development in the years ahead.
comprehensive strategies for post-war
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Bnaducnae Xypmoecokuli. «<Egontoyis Oep)xasHo20 pe2y/i08aHHs eKOHOMIKU: meopemuyHi
nioxo0u ma cy4vacHi euknuku». Y cmammi 30ilicHeHO KoMnieKCHUU aHani3 OCHOBHUX MeopemuYHuX
nioxodie 00 OepXagHO20 pe2ysIlo8AHHA EKOHOMIKU, ceped AKUX KeUHCIaHCbKa meopis, MOHemdapusm,
eKOHOMIKA npono3uyil, meopisa NOOCi8 3pOCMAHHA Ma iHOUKAMuUeBHe NIaHy8aHHA. [JocnioxeHo icmopuyHi
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Okpemy ysazy npudineHo NUMAHHAM MPAHCHOPMayii eKOHOMIYHUX cucmem 8i0 HepuHKOBUX 00

pUHKOBUX Modesieli ma ensusy Oepxasu Ha yeli npoyec.

Knio4oei cnoea: pepxaBHe perynioBaHHA €KOHOMIKW, KeMHCiaHCTBO, MOHEeTapu3M, eKOHOMiKa
Npono3uLii, TONCU 3POCTaHHSA, iIHAMKaTMBHE NNaHyBaHHA, NOJAaTKOBA NONITUKA, 610XKeTHe perynioBaHHs,

€KOHOMIYHi Kp13K, PUHKOBUI MeXaHi3m

Introduction. The role of the state in
regulating economic processes has been one
of the most widely debated topics in
economic theory and practice. The XX-th
century was marked by significant
transformations in the approach to state
economic regulation, driven by rapid
industrialization, technological
advancements, economic crises, and shifts in
socio-political structures. The increasing
complexity of economic systems necessitated
government intervention to address market
failures, promote economic stability, and
ensure social welfare.

Classical economic theory, particularly
the liberal economic principles developed by
Adam Smith, emphasized minimal
government interference, arguing that the
"invisible hand" of the market could efficiently
allocate resources and sustain economic
growth.

However, the Great Depression of the
1930’s exposed significant limitations of free-
market mechanisms, leading to the rise of
Keynesian economics, which advocated for

active state intervention to stimulate
aggregate demand and reduce
unemployment. Keynesian policies

dominated economic thought for much of the
mid-20th century, shaping the fiscal and
monetary policies of many developed
nations.

In contrast, the late XX-th century saw the
resurgence of market-oriented approaches,
such as monetarism and supply-side
economics, which emphasized the
importance of controlling the money supply,
reducing government intervention, and
creating favorable conditions for private
enterprise. Scholars like Milton Friedman and
Arthur Laffer argued that excessive state
regulation could distort market dynamics and
hinder economic efficiency. Despite these

opposing perspectives, modern economic
systems generally adopt a mixed approach,
balancing state regulation with market-driven
mechanisms.

This study aims to analyze the theoretical
foundations of state economic regulation,
examining the key economic schools of
thought and their impact on policy-making. It
explores the evolution of government
intervention in economic processes, the
rationale  behind different  regulatory
approaches, and the effectiveness of various
policies in achieving economic stability and
growth. Special attention is given to the
transition of economies from non-market to
market models and the role of the state in
facilitating this process. By providing a
comprehensive  review of theoretical
perspectives and practical applications, this
paper contributes to the ongoing discourse
on the optimal level of government
involvement in economic regulation.

Analysis of recent research and
publications. The issue of state economic
regulation has been extensively studied by
scholars from various economic schools, each
offering distinct perspectives on the role of
government in market processes. Theoretical
and empirical research on this subject has
evolved significantly over time, reflecting
changes in economic structures,
technological progress, and global economic
conditions.

Classical economic thought, represented
by A. Smith and D. Ricardo, emphasized the
self-regulating nature of markets, arguing
that minimal government intervention
ensures economic efficiency. This perspective
was later expanded upon by proponents of
laissez-faire policies, who believed that state
interference distorts market equilibrium and
impedes economic growth.
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The Keynesian revolution, led by J. M.
Keynes,  fundamentally  altered the
understanding of government intervention in
economic processes. Keynes argued that
market economies are prone to instability,
requiring active fiscal and monetary policies
to stimulate aggregate demand, reduce
unemployment, and mitigate economic
downturns. His theories became the
foundation for post-war economic policies in
many developed countries, particularly
during periods of economic crisis. Notable
scholars such as G. Myrdal and J. Tinbergen
further  developed Keynesian ideas,
advocating for indicative planning and state-
led economic stabilization.

Contrasting with Keynesianism,
monetarist theories, pioneered by M.
Friedman and scholars of the Chicago School
of Economics, emphasized controlling the
money supply as the primary tool for
economic regulation. Monetarists argue that
excessive government intervention leads to
inflation and inefficiencies, advocating
instead for free-market mechanisms and
limited state involvement.

Another influential approach is supply-
side economics, developed by A. Laffer, M.
Feldstein, and J. Gilder, which prioritizes
reducing tax burdens, deregulation, and
incentivizing production. Supply-side
theorists contend that stimulating production
and investment leads to economic expansion
and increased employment, rather than
focusing solely on demand-side policies.

In recent decades, the concept of state
economic planning has also gained attention,
particularly in the form of indicative planning.
Researchers such as F. Perroux introduced the
growth pole theory, emphasizing the
strategic role of government in fostering
regional economic hubs that drive national
development. This perspective aligns with
contemporary economic strategies that seek
to balance market forces with strategic state
planning.

Modern research on state regulation of
the economy focuses on the interplay
between market mechanisms and
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government policies in different economic
environments. Studies highlight the necessity
of state intervention to address market
failures, income inequality, environmental
concerns, and global financial crises.
Additionally, recent works emphasize the role
of governments in managing digital
transformation and economic globalization,
ensuring that regulatory frameworks adapt to
evolving economic conditions.

Overall, the analysis of recent research
and publications underscores the continuing
debate over the appropriate level and forms
of state economic regulation. While some
economists advocate for reduced
government intervention in favor of free-
market principles, others emphasize the need
for strategic regulation to ensure economic
stability, social welfare, and sustainable
development. This article aims to contribute
to this ongoing discussion by examining
various  theoretical perspectives and
evaluating the effectiveness of state
economic policies in different contexts.

The formulation of the goals of the
article is to analyze the theoretical
foundations and practical applications of
state economic regulation, considering the
evolution of economic thought and policy
approaches.

Presentation of the main results. The
twentieth century was characterized by
trends of increasing regulatory influence of
the state on economic processes. The
growing need for active state regulation of
macroeconomic trends and economic cycles
was driven by the accelerated pace of
scientific and technological development,
profound changes in productive forces, the
emergence of new industries, the deepening
of social division of labor, and a number of
other factors. The development of monopoly
structures necessitated the formulation and
implementation of antitrust legislation. There
arose a need to ensure state responsibility for
the possible social consequences of the
economic policies implemented in practice,
the development of competitive forces, and,
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where possible, the limitation of the positions
of large monopolies and corporations [13].

State regulation of the economy became
essential for the implementation of social
policy, and its significance in the area of active
environmental protection has grown. Within
any socio-political and socio-economic
system, economic processes are regulated by
the state to some extent. The most common
justification for state intervention is the
argument of market imperfections and its
inability to cope with economic crises [10].

The approach developed by A. Smith,
known as economic liberalism, limited the
role of the state to that of a "night watchman,"
maintaining  order,  protecting, and
safeguarding private  property  and
competition [11]. Classical economic theory
recommends that the state minimize its
intervention in the market and allow the so-
called "invisible hand of the market" to
operate freely. However, there are equally
compelling reasons for the necessity of state
regulation of the economy. First and
foremost, these include the existence of
externalities and the provision of public
goods, which private business does not
always manage effectively.

The development of neoclassical views
by scholars of the University of Chicago in the
United States shaped a school of supporters
of liberal economics and liberal methods of
state economic policy. M. Friedman was a
staunch opponent of state intervention in the
economy, which he viewed as a threat to the
free market. In his books Capitalism and
Freedom [4] and Free to Choose [3], he argues
against government intervention in the
economy.

Supporters of monetarism believe that a
market economy with a certain level of
competition is in a state as close as possible to
full market equilibrium, which implies the
most comprehensive use of available public
production resources and thus ensures
compliance with the Pareto optimality
criterion. Therefore, representatives of
monetarism consider it necessary to limit the
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level of state intervention in the functioning
of the market economy [7].

They explain this by asserting that the
economy is capable of self-regulation due to
the fact that competitive relationships within
it naturally establish an equilibrium between
supply and demand, and the very possibility
of any long-term disruption of this
equilibrium is categorically excluded. In their
view, it is precisely government intervention
that creates disruptions in the equilibrium of
the market system.

In this regard, they consider the state's
priority task to be the creation of optimal
conditions for the functioning of market
mechanisms of competitive price regulation
by supporting competitive conditions of
economic  activity  while  preventing
monopolization of the economy. This, in their
view, should help smooth out potentially
severe fluctuations in business activity.

In the practice of state economic
regulation, the neoclassical theory of A. Laffer
[6], M. Feldstein [2], and J. Gilder [5] was also
applied. These economists placed special
emphasis on supply-side analysis and
considered tax policy to be the most
important tool for stimulating
entrepreneurship. Representatives of this
theory rejected the system of counter-cyclical
state regulation of the economy, which aimed
at ensuring demand and full employment,
and instead advocated for supply-side
economics.

Research conducted by various economic
schools does not fundamentally deny the
necessity of state intervention in economic
processes for the purpose of regulation. The
main point of debate lies in determining the
nature of this intervention, justifying its scale
and possible forms, as well as its degree of
intensity.

In this regard, Keynesians hold the view
that the state should strengthen its regulation
of economic processes, reducing the
spontaneous self-regulation of the market. As
a result, the level of social production and
consumption would increase. The direct
source of growth in public consumption is the
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consistent increase in government spending,
which leads to further tightening and
expansion of the taxation system.

J. M. Keynes expressed confidence in the
existence of mechanisms that "extinguish"
market demand, leading to its acute
deficiency. Consequently, a self-regulating
market economy is inherently prone to
stagnation, a decline in production volumes,
and a decrease in employment levels [4].

The ideas of J. M. Keynes formed the
foundation of programs aimed at the
permanent expansion of market demand
through a series of fiscal and monetary
instruments  during the recovery of
economies from the global economic crisis of
the 1930’s. Certain expectations were
associated with the potential implementation
of state budget deficit financing, covered by
borrowed credit resources. In this case, the
state acts as the primary driver of dynamically
increasing business activity among economic
entities.

From the Keynesian perspective, "it is
precisely the state apparatus that, by utilizing
the financial system, must "create" the
missing purchasing power and "channel" it
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into economic circulation" [4]. The proposed
methods for increasing market demand to
overcome  economic  downturns, as
suggested by representatives of this school,
are recognized as the most radical.

Keynesian economists consider state
involvement in the economy as a natural
regulatory function, accompanied by an
increasing share of public production [14].
Meanwhile, existing liberal-oriented
economic systems, as well as revised social-
democratic models, are fundamentally based
on the widespread (to varying degrees)
practice of state regulation and economic
planning [14].

The conceptual principles of J. M.
Keynes's theories on state regulation
continue to develop in the works of F. Perroux
[8], who argues that the goal of state
economic regulation is not macroeconomic
stimulation but rather a policy aimed at
creating and supporting growth poles ("péles
de croissance"—centers of decision-making
and profit generation) and expanding their
sphere of influence [8].

Table — 1. Main Conceptual Approaches to Defining the Notion of "State Economic

Regulation"

Approach Key Characteristics Representative Scholars
Keynesian Focuses on stimulating aggregate demand, increasing | J. M. Keynes, G. Myrdal, J.
Approach government spending, and reducing unemployment through | Tinbergen

active fiscal and monetary policies.
Monetarist Emphasizes controlling the money supply, minimizing | M. Friedman
Approach government intervention, and maintaining price stability.
Supply-Side Prioritizes tax cuts, deregulation, and incentives for production | A. Laffer, M. Feldstein, J.
Economics and investment. Gilder
Growth Pole Advocates for the creation and support of economic growth | F. Perroux

Theory centers to drive regional and national development.

Indicative
Planning
incentives.

Involves strategic state planning to guide market behavior | J. Tinbergen, G. Myrdal
without direct control, relying on forecasting and economic

Mixed Economy
Approach

welfare.

Suggests a balance between market mechanisms and state | Various modern economists
intervention to ensure stable economic growth and social

Source: compiled by the author.

In the post-war period, scholars from
many Western European countries (J.
Tinbergen, G. Myrdal, and others) contributed

to the development of a new concept that
involved the use of elements of market
process management. This concept of state
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economic planning became known as
"indicative  planning,” which  implied
deliberate state intervention and its influence
on the behavior of economic agents.

Many modern economists justify the
need for a transition to a mixed economic
policy that ensures the dynamic development
of the real sector based on a state-regulated
and socially oriented market economy [1].
Summarizing the conceptual approaches to
the paradigm of state regulation, the
following key concepts can be distinguished.

This table presents a comparative
overview of key theoretical perspectives on
state economic regulation, highlighting their
core principles and leading scholars.

The generalization of various
interpretations of the concept of state
economic regulation has allowed us to
provide a refined definition.

State economic regulation is a
comprehensive system of coordinated
actions carried out by government authorities
in interaction with economic entities,
influencing economic processes to ensure the
stable functioning of the economy under the
dynamic and multidirectional influence of
macro-, meso-, and micro-environments [9].

The issue of state involvement in
regulating economic processes at the micro,
macro, and international levels is one of the
most widely discussed topics in economic
literature, highlighting its significance and
relevance. This topic is frequently addressed,
with particular emphasis on the role of the
state in the transition of countries from a non-
market to a market economy [12].

Conclusions. The twentieth century
witnessed an increasing role of state
regulation in economic processes, driven by
scientific and technological advancements,
structural changes in production, and the rise
of monopolies. The need for government
intervention was justified by market
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imperfections, economic crises, and social
policy objectives.

Economic thought on state regulation
has evolved through multiple theoretical
frameworks. Classical liberalism, as advocated
by A. Smith, emphasized minimal
government intervention, allowing the
market's "invisible hand" to function freely.
However, Keynesianism, developed by J. M.
Keynes, argued for active state intervention to
stimulate demand, mitigate economic
downturns, and ensure full employment.
Keynesian policies significantly influenced
economic recovery strategies, particularly
during the Great Depression.

In contrast, monetarists, led by M.
Friedman, promoted minimal government
involvement, emphasizing monetary stability
and market self-regulation. Supply-side
economists, including A. Laffer and M.
Feldstein, prioritized tax policies and
deregulation to foster economic growth.
Additionally, theories such as growth pole
development (F. Perroux) and indicative
planning (J. Tinbergen, G. Myrdal) introduced
structured state interventions aimed at
fostering economic expansion and stability.

Modern economic thought increasingly
supports a mixed economic model that
integrates market mechanisms with strategic
state intervention to ensure sustainable
growth and social welfare. The debate on the
extent and nature of government
involvement remains central in economic
discourse, particularly in the context of
transitioning economies and global economic
fluctuations.

Ultimately, state economic regulation
serves as a crucial tool for maintaining
economic stability, addressing market
failures, and guiding long-term development.
The challenge lies in determining the optimal
balance between market freedom and
government intervention to achieve
economic efficiency and social well-being.
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AUTOMATION AS THE FUTURE OF LOGISTICS

Danylo Grabovsky. Dmytro Bugayko. "Automation as the Future of Logistics". In the fast-paced,
interconnected world of commerce and trade, automation has emerged as a transformative force within the
logistics industry. Automation technologies are revolutionizing the way businesses manage their supply chains,
offering unparalleled opportunities for efficiency, accuracy, and cost-effectiveness. As the global marketplace
becomes increasingly complex and competitive, logistics plays a pivotal role in ensuring that products reach
their intended destinations swiftly and seamlessly. The integration of automation, encompassing a spectrum of
cutting-edge technologies, is ushering in a new era for logistics, redefining every aspect of the supply chain, from
warehouse management to last-mile delivery. In this article we will delve into the profound impact of
automation in logistics, exploring the benefits, challenges, and the evolving landscape of this transformative
paradigm shift.
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Aanuno Ipa6oecekuli. Jmumpo byzaliko. kKAemomamusayia ak mailibymue nozicmuku». Y
WBUOKONJIUHHOMY, —83AEMONOB’A3AHOMY C8imi Komepyii ma mopeieni asmomamusayia cmana
mpaHcgopmayitiHow cuior 8 2anysi nozicmuku. TexHos02ii asmomamusayii pesosioyioHi3ytoms cnocio
yNpassiHHA  C80IMU  JIAHUIOXKAMU NOCMABOK, NPONOHYIUYU HenepesepuwieHi  MOX/ausocmi 078
ehekmusHoOCcMi, moyHocmi ma peHmabenoHocmi. OCKinbKu 27106a1bHUL pUHOK CMA€e 0e0asi CKNAoHiuum i
KOHKYpeHmMOoCNPOMOXHILWUM, J102iCmuKa 8idiepad€ K/o4osy posib y 3abe3neuyeHHi moezo, wjob npodykmu
weuokKo U beznepewtikoOHO 00CA2a1U NpU3HAYeHUX MicUb. IHmezpauis asmomamusauii, Wo 0Xons1oe cnekmp
nepe0osuUXx mMexHos102ili, 8iOKPUBAE HOBY epy 0/1d JI02ICMUKU, NepeoCMUC/TIOIYU KOXeH dcnekm JIaHYy2a
NnocmMayaxHs, 8io ynpasniHHA cknadom 00 00CMaAsKu Ha OCMAHHI0 Musto. Y yiti cmammi mu 3aznubumocs 8
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enubokul 8nsiue asmomamu3ayii Ha 102icmuky, 00ClioXyeMo nepesaau, npobnemu ma 3miHy naHowagpmy

yiei mpaHcgopmayitiHoi 3miHu napaduzmu.

Knroyoesi cnosa: aBToMaTtm3alia, Norictuka, 3MmiHa napagurMm, naHUOrn nocrtayvyaHHA

Introduction. In the fast-paced,
interconnected world of commerce and trade,
automation has emerged as a transformative
force  within  the logistics industry.
Automation technologies are revolutionizing
the way businesses manage their supply
chains, offering unparalleled opportunities
for efficiency, accuracy, and cost-
effectiveness. As the global marketplace
becomes increasingly complex and
competitive, logistics plays a pivotal role in
ensuring that products reach their intended
destinations swiftly and seamlessly. The
integration of automation, encompassing a
spectrum of cutting-edge technologies, is
ushering in a new era for logistics, redefining
every aspect of the supply chain, from
warehouse management to last-mile delivery.
In this article we will delve into the profound
impact of automation in logistics, exploring

the benefits, challenges, and the evolving
landscape of this transformative paradigm
shift.

The purpose of the article: to analyze
the impact of automation processes on the
development of logistics and global supply
chains, identify the main challenges and
obstacles to this process and outline the paths
for further development.

Presentation of the main research
material. Warehouses, traditionally the
epicenters of logistics operations, are among
the first to experience the groundbreaking
influence of automation. Automated storage
and retrieval systems (AS/RS) have become
the backbone of modern warehouses,
employing robotics to efficiently manage
inventory.
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Fig.1. ASRS 101: Automated Storage and Retrleval Systems

Source: https://us.blog.kardex-remstar.com/automated-storage-and-retrieval-systems-asrs [1]

These systems boost storage capacity, cut
labor costs, and dramatically improve
inventory accuracy. The integration of
automated guided vehicles (AGVs) and

drones within warehouse facilities facilitates
seamless internal transportation, reducing
reliance on manual labor and enabling round-
the-clock operations. The result is accelerated
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order fulfillment, enhanced accuracy, and
ultimately, greater customer satisfaction.
Automation has fundamentally
transformed the transportation of goods,
introducing innovative  solutions that
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enhance efficiency and safety. Autonomous
vehicles, including self-driving trucks and
delivery drones, have significantly reduced
the need for human intervention during
transit.

Fig.2. Volvo and Aurora Launch Level 4 Self-Driving Trucks
Source: https://www.carscoops.com/2024/05/the-future-is-here-volvo-and-aurora-launch-level-4-self-
driving-trucks[2].

Equipped with advanced sensors and Al
algorithms, these vehicles optimize routes,
reduce fuel consumption, and contribute to
sustainability by minimizing emissions.
Automation in transportation not only lowers
operational costs but also enhances the
reliability and predictability of deliveries.

Artificial intelligence (Al) and machine
learning are pivotal components of logistics
optimization. These technologies analyze vast
datasets to forecast demand patterns,
manage inventory levels, and determine
optimal routing. Al enables just-in-time
inventory management, resulting in reduced

carrying costs and mitigated risks of overstock
or stockouts. Furthermore, Al has ushered in a
new era of risk management, constantly
monitoring for potential disruptions and
offering alternative routes or solutions to
maintain the flow of goods. Overall, the use of
Al in ecommerce logistics is becoming
increasingly essential in today's fast-paced
business environment; however, research
shows that not everyone in the logistics space
is ready to adopt Al based strategies. Graph
showing adoption of Al by logistics
companies (see Fig.3) [3].
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Adoption of Al by
logistics companies

| 26% | 74%

Fig.3. Challenges in Al adoption
Source: https://en.codept.de/blog/5-ways-to-use-artificial-intelligence-in-logistics [3].

The last mile of delivery, known for its
complexity and high costs, is a prime
beneficiary of automation. Drones and
autonomous delivery vehicles have the
potential to offer same-day or even same-
hour delivery, reducing operational expenses

and significantly enhancing the customer
experience. Innovative technologies, such as
sidewalk-navigating delivery robots, have
emerged to tackle the unique challenges of
last-mile  logistics, expanding delivery
capabilities and efficiency.

Fig.4. Autonomous delivery vehicles
Source: https://www.freepik.com/premium-ai-image/delivery-robots-navigating-sidewalks-streets-
package-delivery _321403507.htm [4].
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While the benefits of automation in
logistics are clear, there are challenges to be
addressed. The initial cost of implementing
automation technologies can be substantial,
necessitating careful financial planning and
investment. Concerns about job
displacement, as certain manual positions are
replaced by automation, need to be
addressed through workforce retraining and
reskilling initiatives. Security and privacy
issues related to the use of drones and Al
require ongoing regulatory scrutiny to ensure
ethical and safe practices.

The logistics industry is undergoing a
profound transformation, driven by the
increasing integration of automation
technologies. Smaller businesses can now
compete on a more level playing field with
industry giants, leveraging automation
solutions provided by third-party logistics
providers. Logistics hubs and facilities are
being reimagined to accommodate the needs
of automation, and regulatory frameworks are
evolving to address safety, ethical, and
privacy concerns in this rapidly changing
landscape.
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Conclusions. Automation in logistics
represents a seismic shift in the industry,
offering the potential for enhanced efficiency,
cost reduction, and superior customer
satisfaction. To remain competitive in the
global marketplace, businesses  must
embrace and invest in automation. The
integration of automation in logistics is not
just a trend; it is a necessity in today's fast-
paced, interconnected world of commerce. It
is reshaping the industry, setting new
standards for efficiency and accuracy while
challenging us to address ethical and
regulatory considerations.

Automation will play a special role in the
process of post-war restoration of the logistics
sector of Ukraine, responding to the
challenges of the reduction in the number of
highly qualified personnel during the war
period [5].

Logistics automation is not merely a
transformation; it is a redefinition of how
goods are moved, stored, and delivered,
shaping the future of commerce and trade.
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