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included generalizing approaches to the development of a comprehensive aviation safety system. The dramatic
events of the last decade - numerous wars and conflicts, economic recessions and crises and, first of all, the
COVID-19 pandemic - outlined modern challenges to the aviation logistics safety system.

Keywords: aviation logistics, safety, challenges, proactive risk management.

Amumpo byaaiiko, Ceimnana Cmepivyeacbka, JJaHuno byaaiiko. «Cy4yacHi euknuku 6e3neku
asiayitiHoi nozicmuku». be3neka € iHMe2panbHUM Kpumepiem po38UMKy asiayitiHoi noeicmuku. 3
pO38UMKOM peakmusHoOI asiayii nepuior HapixkHot npobiemoro cmasa 8ioMosa HO8OI asiayiliHol mexHiku.
B yux ymosax cmpimko2o po3gsumky ompumas 000amok 13 0o Yukazwbkoi koH8eHUii 1944 poKy, AKul 8x/io4u8
8 cebe CmaHdapmu ma PekomeH008aHy lpakmuky 3 HanpsaMKy MemoOuKu po3clidy8aHHA kamacmpog ma
ceplio3Hux iHYudeHmig. 3as0aKku akmueHili pobomi e cghepi 6e3neku nosvomis 2anysi 80anoca nodonamu
KpumuyHicme mexHidHux giokasis. OOHAK, AK 3asxou y 6e3neyi asiayii, 3HUXEHHA KpUMUYHOCMI OOHi€i
CK/1a00801 npu38o0UMb 00 36isIbWEHHA KpUMUYHOCMI iHWoOI cKknadosoi. Omxe c1abKum J1aHU20M Y
MPUKYMHUKY JII00UHA-MAWUHA-308HIWHE cepedosuuye 8uAsuIace moouHa. OpzarizayitiHuti hakmop npuHic
KOHUenmyasbHUU 3Cy8 y po3yMiHHI Micysa 1100cbko20 ¢hakmopy y 6e3neui. [pu ybomy sussunacs HAaCMynHa
npobnema. Ha ¢hoHi akmusH020 3MeHWeHHA 8ipo2iOHOCMI asiayiliHux Kamacmpod, Ha Xanab, WOopiyHa
Kinekicme 3a2ubnux asia mpow, mae 8i0HocHO cmabinsHUl xapakmep. Ycgidomsnwowyuu npobnemy, 6yso
po3pobnieHo [Jooamok 19 0o Yukasbkoi koHseHyii 1944 poky, Akul 8ko4ue 8 cebe y3az2dsibHI04i NiIOXoou
wWo0o po38UMKY KomnsiekcHoi cucmemu 6e3neku asiayii. lpamamuyHi nodii ocmaHHL020 decamunimms —
yucesnibHi BiIHU Ma KOHGIIKMU, eKOHOMIYHi cnadu ma Kpusu mda, 8 nepwy 4epey, naHoemis COVID-19
OKpec/IUu/IU Cy4acHi BUKIUKU cucmemi 6e3neku asiayitiHoi no2icmuku.

Knrouoei cnoea: aBiaLiiHa norictika, 6e3neka, BUKNNKKW, MPOAKTVMBHE YNPABIiHHA pU3nKamMm

Introduction. Safety is an integral disaster per 10,000 flights and continued to

criterion for the development of aviation
logistics. Over the years of development, the
aviation safety management system has gone
through a number of conceptual stages.

Technical era. With the development of
jet aviation, the first key problem was the
failure of new aviation equipment. The
probability of a disaster in these conditions
was 1 disaster per 1000 flights, which is an
excessively high figure [1].

In these conditions of rapid
development, Annex 13 to the Chicago
Convention of 1944 was adopted, which
included Standards and Recommended
Practices in the field of accident and serious
incident investigation methodology [2].
Thanks to active work in the field of flight
safety, the industry managed to overcome the
criticality of technical failures. They continued
to occur, while, as a rule, not leading to
catastrophic consequences. The probability
of disasters gradually decreased to one

decrease [1].

The era of the human factor. However, as
always in aviation safety, a decrease in the
criticality of one component leads to an
increase in the criticality of another
component. Thus, the weak link in the triangle
of man-machine-environment turned out to
be a person. In 1970-2000, standards and
Recommended Practices of the 18 Annexes to
the Chicago Convention of 1944 were actively
developed. Particular attention was paid to
solving human factor problems, developing
the principles of Crew Resource Management
and Fatigue Risk Management Systems. The
probability of disasters gradually decreased
to one disaster per 100,000 flights and
continued to decrease [1].

The era of the organizational factor. The
organizational factor brought a conceptual
shift in understanding the place of the human
factor in safety. By organizational factor we
mean the following maxim: “if a person makes
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a mistake during interaction in the triangle of
man-machine-environment, not only the
person is to blame, but also the system that
allowed the person to make this mistake and
did not provide him with additional means of
protection after it was made.

At the same time, the following problem
has emerged. Against the background of an
active decrease in the probability of aviation
accidents, unfortunately, the annual number
of fatalities in aircraft accidents is relatively
stable. This is due to the global trend of a
doubling of the number of flights every 15
years. And although the probability of a
disaster now reaches a record figure of one
disaster per 10,000,000 flights [1], the
situation is reminiscent of the conversation
between Alice and the Queen from Lewis
Carroll's book "Alice in Wonderland" - here
you need to run very fast to stay in the same
place [3]. Recognizing the problem, Annex 19
to the 1944 Chicago Convention was
developed [4], which included general
approaches to the development of a
comprehensive aviation safety system, which
creates the basis for the development of a
global system-wide era of aviation safety.

7-17
v.35 (2026)
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The dramatic events of the last decade -
numerous wars and conflicts, economic
recessions and crises, and, above all, the
COVID-19 pandemic - have outlined modern
challenges to the aviation logistics safety
system.

The purpose of the article: analysis of
modern challenges to the aviation logistics
safety system and development of a set of
proactive measures to maintain a globally
agreed level of safety in conditions of
uncertainty.

Presentation of the main research
material.

Global tendencies of aviation safety. The
COVID-19 pandemic has had a devastating
impact on the development of civil aviation.
For the first time in history, the reduction in air
traffic has become critical for the industry.
This has led to conceptual changes in industry
management strategies at the global,
regional and national levels [5]. Fig. 1 shows
Global traffic of passengers. Fig. 2 shows
Global traffic of flight departures.

Passengers (billion)

4.50

4.53

2019 2020 2021

2022 2023 2024

Figure 1 - Global traffic of passengers (billion)
Source: ICAO Safety Report 2025 Edition [6].
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Flights (million)

2019 2020 2021

2022 2023 2024

Figure 2 — Global traffic of flight departures (million)
Source: ICAO Safety Report 2025 Edition [6].

2020 became a crisis year for the entire
industry as a whole. Thus, in 2020, the global
volume of transportation decreased from 4.5
to 1.8 billion passengers

(- 60%), and the number of flights from
38.79t0 22.47 (- 42%).

The main risks of the crisis were:

— unprofitability of passenger
transportation,

— rapid burnout of financial assets of
industry enterprises,

— reduction of the aircraft fleet,

— and, as a result of the implementation
of a strict cost-saving program, a sharp
reduction in experienced, certified aviation
personnel.

To assist civil aviation authorities in
managing aviation safety risks during the
Coronavirus disease (COVID-19) pandemic,
ICAO developed “ICAO Guidance for Civil
Aviation Authorities on Aviation Safety Risk
Management Issues Related to COVID-19”
(Doc 10144) [5, 7].

Gradually, the civil aviation industry
stabilized its work by implementing proactive

risk management, diversifying activities
towards the development of cargo and mail
air  transportation, introducing special
quarantine  measures and mandatory
vaccination of the population. In the period
from 2021 to 2024, we see a gradual increase
in civil aviation production indicators. In 2026,
we can state - aviation industry at the pre-
pandemic level and support the trends of
double growth in transportation volume
every 15 years. The industry gradually coped
with economic crisis phenomena, the aircraft
fleet and infrastructure stabilized. The main
residual vulnerability of the system is the
provision of Critical Element 4 of the ICAO
Safety Oversight System “Qualified technical
personnel”. During the years of the pandemic,
many employees of the global civil aviation
industry lost their certification, resigned and
found new jobs. The rapid growth of air traffic
volume is leading to a growing gap in
personnel shortages and skills that cannot be
quickly overcome. Figure 3 shows the 2024
Safety Review. Figure 4 shows Fatal accident
records: 2019-2024 scheduled commercial
operations.
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Flights (million): 37.09
Passenger (billion): 4.528
Accidents: 95

Fatal accidents: 10

Fatalities: 296

Serious injuries: 134

(Global accident rate: 2.56 accidents
per million flight departures

Fatality rate: 6b fatalities
per billion passengers

Figure 3 - Safety Overview 2024
Source: ICAO Safety Report 2025 Edition [6].

350 12
300

298 10
250 . o
o 239 S
£ 200 7 =
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100 Z

104
50 v 2
1
0 0

2019 2020 2021 2022 2023 2024
M Fatalities Fatal Accidents

Figure 4 — Fatal accident records: 2019-2024 scheduled commercial operations
Source: ICAO Safety Report 2025 Edition [6].
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Thus, in 2024, after many vyears of
decreasing fatal accidents and their victims,
we are witnessing a quantum leap in the
decline of the global level of aviation safety. In
2024, there was a tenfold increase in fatal
accidents (10 compared to one in 2024) and a
more than fourfold increase in the number of
victims (296 compared to 72 in 2023). In
addition, 134 serious injuries were registered.
The global accidents rate was 2.56 accidents
per million aircraft departures. The fatality
rate was 65 victims per billion passengers [6].

7-17
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Of course, civil aviation is an open system
and is subject to thousands of different
threats, but this trend cannot but worry
experts. The green zone risk zone is sharply
decreasing. This tendency requires the
development of a number of rapid
institutional measures.

Regional tendencies of aviation safety.
Let's consider regional tendencies of aviation
safety. Fig 5 shows number of fatal accidents
by ICAO Region in 2024.

Figure 5. Number of fatal accidents by ICAO Region in 2024
Source: ICAO Safety Report 2025 Edition [6].

An analysis of the regional safety statusin
2024 reveals that fatal accidents occurred in
virtually all ICAO regions, with the exception
of Western and Central Africa (WACAF), where
passenger traffic is significantly lower than in
other regions. Table 1 shows departures,
accidents, and fatalities by ICAO Region based
on State of Occurrence in 2024.

An analysis of regional statistics confirms
the dependence of the number of accidents
and casualties on the number of departures.

In 2024, the highest number of accidents
occurred in the regions with the highest

aviation trafficc North America, Central
America and Caribbean NACC (37), Asia and
Pacific APAC (23), Europe and North Atlantic
EUR/NAT (22) [6].

A similar number of fatal accidents (3 per
region) occurred in Asia and Pacific APAC and
Europe and North Atlantic (EUR/NAT) [6].

The highest number of casualties was
recorded in Asia and Pacific APAC (185), South
America SAM (62), Europe and North Atlantic
EUR/NAT (40) [6].
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Table 1. Departures, accidents and fatalities by ICAO Region based on State of Occurrence

in 2024
Estimated Accident rate | Number of .
. Number of o Number of Serious
1O Eer dep.ar.tures accidents negilion f.atal fatalities injuries
(million) departures) accidents
Asia and Pacific
APAC 12.37 23 1,86 3 185 78
Eastern and
Southern Africa 0.78 3 3,85 1 2 1
(ESAF)
Europe and
North Atlantic 9.23 22 2,38 3 40 23
(EURINAT)
Middle East
(MID) 1.40 2 1,43 1 1 1
North America,
Central America
and Caribbean 11.10 37 3,33 1 6 24
(NACC)
South America
(SAM) 1.95 6 3,08 1 62 6
Western and
Central Africa 0.26 2 7,62 1
(WACAF)
World 37.09 95 2,56 10 296 134

Source: ICAO Safety Report 2025 Edition [6].

The highest number of serious injuries
was recorded in Asia and Pacific APAC (78),
North America, Central America and
Caribbean NACC (24), Europe and North
Atlantic EUR/NAT (23) [6].

Based on the above, unfortunately, even
the most technologically advanced regions of
the world are not 100% safe for civil aviation
operations.

National tendencies of aviation safety of
Ukraine. Despite the stereotype that during
the war, Ukrainian civil aviation does not fully
perform operational activities due to the
closure of airspace, this is not the case. A
number of Ukrainian airlines continue
commercial operations from foreign bases,
flight crew training is provided, and aviation
work is performed [8].

In 2024, the total flight hours of certified
airlines amounted to 90,988 flight hours,
which is 12% more than the flight hours in
2023 (80,378 hours). This was due both to an

increase in commercial transportation, as a
result of which transport companies flew
86,655 hours (in 2023 - 76,999 hours), and to
an increase in the flight hours when
performing aviation work and scientific and
technological research, where the flight hours
amounted to 4,333 hours (in 2023, the flight
hours were 3,379 hours) [9].

Among the main threats that accompany
the operational activities of Ukrainian airlines
during the war period, it is possible to
highlight:

The difficulties to perform regular
flights from the territory of other countries.
Economic problems associated with
the increase in operating costs on the territory
of other countries.

Remoteness from repair and material
and technical bases.

Insufficient staffing with qualified
aviation personnel, and as a number of
aviation workers defend the Motherland, and
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many women with children are temporarily
abroad.

An increase in the volume of
transportation combined with the impact of
objective threats in rare cases leads to
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aviation incidents. The classification of
aviation incidents in Ukraine in 2024 is
presented in Figure 6.

D - Disasters

A - Accidents

S| - Serious
Incidents

| - Incidents

DAG - Damage to
aircraft on the ground

Foreign - aircraft
occurrences

Figure 6 — Distribution of occurrences involving aircraft entered in the Civil Aircraft Register
of Ukraine and aircraft of foreign registration that occurred in 2024 by class
Source: "Analysis of the state of aviation safety based on the results of the investigation of aviation
accidence and incidents with civil aircraft of Ukraine and foreign-registered aircraft in 2024". National Bureau
of Transport Investigations of Ukraine [9].

In 2024, during the operation of
commercial civil aircraft of Ukraine during
passenger and cargo transportation, aviation
work, training flights and operation of general
aviation aircraft, the following occurred: 1
disaster (during a training flight); 2 accidents
(during training flights); 1 serious incident; 51
incidents; 3 aircraft damage on the ground; 2
extraordinary events [9].

During 2024, no flights of foreign civil
aircraft were performed on the territory of
Ukraine, however, during the analyzed
period, 12 reports were received about
incidents with aircraft manufactured or
developed in Ukraine, or such incidents

during which citizens of Ukraine died, in
particular: 8 incidents with amateur-built
aircraft of the Ukrainian enterprise Aeroprakt
LLC - a manufacturer of ultralight aircraft,
namely 4 crashes, 3 accidents and 1 serious
incident; 2 crashes with foreign-made aircraft
during which 4 citizens of Ukraine died; 1
accident and 1 serious incident with aircraft
developed by Ukraine [9].

Statistics of aviation incidents and
incidents with civil aircraft of Ukraine in 2024
are presented in Table 2.

When performing passenger and cargo
transportation on regular and irregular routes:
in 2024 there were no disasters and accidents,
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as in 2023; 1 serious incident occurred, while
in 2023 there were none; the number of
incidents is 51, in 2023 there were 48; 3
damage to the airframe occurred, in 2023
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there were 7; 2 emergency events occurred,
and in 2023 there were 5 emergency events
[9, 10].

Table 2. Aviation accidents and incidents with civil aviation of Ukraine in 2024

Number of occurrences Number of victims
Ne Occurrences classification abso“.”e 1o L e died injured
quantity hours
2024 2023 2024 2023 2024 2023 2024 | 2023
| Number of accidents and incidents during commercial transportation
1.1 Disasters
1.2 Accidents 1 Qn 1,29 2
1.3 Serious incidents 1 1,150 0
14 Incidents 51 48 58,81 62,3
I Number of accidents and incidents during aviation operations, including training flights
2.1 Disasters 1 2,3 0 1
2.2 Accidents 2 4.6/ 0 2
2.3 Serious incidents
24 Incidents
] Total number of accidents and incidents with Ukrainian civil aviation
3.1 Disasters 1 1,10 0 1
3.2 Accidents 2 1 2,21 1,24 2 2
33 Serious incidents 1 1,10 0
34 Incidents 51 48 56! 59,7
3.5 Total 95 49 60,4/ 60,9 1 2 2

Source: "Analysis of the state of aviation safety based on the results of the investigation of aviation
accidence and incidents with civil aircraft of Ukraine and foreign-registered aircraft in 2024". National Bureau
of Transport Investigations of Ukraine [9].

When performing aviation work (including
training flights): in 2024 there was 1 disaster,
while in 2023 there were none; 2 accidents
occurred, and in 2023 there were no
accidents; There were no serious incidents,
incidents, aircraft damages and emergencies,
asin 2023 [9, 10].

In the operation of general aviation:
information on disasters, accidents, serious
incidents, incidents, aircraft damage on the
ground, emergencies that occurred during
2024 was not received, as in 2023 [9, 10].

Thus, despite the extremely difficult
conditions of operational activities in
wartime, Ukrainian civil aviation managed not
only to gradually increase its presence in the
global and regional air transportation market,
but also to maintain a consistent national
level of safety through the development of
safety management systems.

Managers and specialists of the National
Bureau of Transport Investigations of Ukraine
and Ukrainian airlines constantly improve
their qualifications at the ICAQ Institute of the
National University "Kyiv Aviation Institute",
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which creates a platform for dialogue and
proactive risk management, both at the state
level and at the level of aviation organizations.
Strategic management of national aviation
security is based on synergy from the
development of the interface between state
regulatory authorities and the industry [11].
Conclusions. Unfortunately, despite the
fact that aviation has been and remains one of
the safest modes of transport, we can state
that its safety status at the global, regional
and national levels is not absolute. The
industry faces a number of objective threats,
one of the most urgent of which is the
problem of experienced, certified and stable
personnel. This problem is becoming even
more urgent for Ukraine, which for the fourth
year in a row has been counteracting military
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aggression unprecedented in the 21st
century. At the same time, the role of training,
retraining and upgrading of aviation
personnel and strengthening the role of
aviation educational institutions in this
process is fundamentally increasing. A
significant role in the national provision of
Critical Element 4 of the ICAO Safety
Oversight  System  “Qualified technical
personnel” belongs to the National University
“Kyiv Aviation Institute”. The development of
interaction between the teaching staff of
aviation higher education institutions,
scientists, experts from international
organizations and the aviation community is
the key to achieving a synergistic effect for
increasing the acceptable level of safety at the
global, regional and national levels.
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