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THE CONCEPT OF NATIONAL INTEGRATED RISK MANAGEMENT
OF AIR TRANSPORT OF UKRAINE

Dmytro Bugayko, Yuliya lerkovska, Fariz Aliyev, Mariia Bahrii. “The concept of national
integrated risk management of aviation transport of Ukraine”. In the context of modern conditions of air
transport development, the concept of the national air transport integrated risk management system is
substantiated. The concept is based on the definition of risk as the probability of occurrence of events in a
complex of hazards of different nature, manifestations of safety vulnerabilities, consequences of past negative
phenomena and explains the danger of the threat due to determination "maximum potential energy". Its
remaining part is subsequently converted into kinetic energy, which affects the safety management system of
air transport and has a negative impact on the sustainable development of the national economy as a whole.
At the same time, priority attention is paid to the list of hazards by the criterion of deviation from the point of
sustainable development, the importance of the impact of threats on the coefficient of elasticity, which allows
more adequate assessment of hazards and respond to them. The classification of the main risks in the
functioning of Ukrainian air transport has been developed, which includes the negative consequences of the
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COVID-19 pandemic, reduction of export-import operations in the economic downturn, number of flights and
air passenger traffic, low congestion of airports and air infrastructure. Risks are identified in the following areas
of operation and development of air transport in Ukraine: export-import operations, aviation infrastructure, air
cargo, airports, air navigation service providers and general aviation, which allows early detection of risks and
response to them. The concept was implemented by the State Aviation Regulation Department of the Ministry
of Defense of Ukraine, the State Civil Aviation Agency of Azerbaijan, Almaty International Airport (Kazakhstan),
Ukraine-Air Alliance, ICAO NAU Institute, Georgian Aviation Training Center (Georgia,).

Keywords: air transport, concept, national management of integrated risks, state regulation, aviation

safety, hazards.

Amumpo byaatiiko, IOnis €Epkoecbka, Papiz Aniee, Mapia baezpiii. “KoHyenyis HayioHanbHo20
ynpaeniHHA iHmezpoeaHuUMu pusukamu asiayitinozo mpaxHcnopmy YKpaiHu”. Y koHmexkcmi cy4yacHux
YMO8 p038UMKY AgiauitiHo2o0 mpaHcnopmy ob6rpyHmMo8aHo KOHUenuito HayioHaabHoI cucmemu ynpasiHHA
iHMmez2pansHUMU pu3uKamu asiauitiHoeo mparHcnopmy. KoHuenyia 6a3yemeca HA 8U3HAYEHHI PU3UKY, AK
imosipHOCMIi 8UHUKHEHHA nodill y pe3ynemami 83aemolii 8 KOMNJeKCi 3azpo3 pi3HOi npupodu, npossis
spasnusocmi cucmemu 6e3neku, HaCNIOKi8 MUHYIUX HE2AMUBHUX ABUW, G MAKOX NOACHIOE HebeaneyHicmeo
8n/1UBYy 302pO3U NOHAMMAM <MAKCUMA/IbHA NOMEHUIUHA eHepeif», AKA NPOHUKAE CKPIi3b pi3Hi iEpapxidHi
cucmemu 3axucmy, a ii 3aUWKO8a YHACMUHA 8 NOOAILUIOMY NepemaeoPIOEMbCA HA KIHeMUYHY eHepzito, Wo
spaxae cucmemy be3neku asiayiliHozo mpaHcnopmy ma Mae HezdmugeHUU 8NJIU8 HA CMAsaull po38UMOK
HayioHaneHoi eKkoHoMiku 3azasnom. [lpu ybOMy nepwoyepzosy ysdzy npuoineHo nepeniky 3azpo3 3d
Kpumepiem 8i0XuneHHA 8i0 MOYKU CMAsa020 po3BUMKY, 8A2OMOCMI 8nugy 3aepo3 3a KoegiuieHmom
e71acmu4HoOCMi, ujo 00380J1A€ binbw a0ek8amHoO OYiHI08AMU 3a2po3u ma pedzy8amu Ha Hux. PospobneHo
Knacugikayito OCHOBHUX pu3UKig y (YHKUIOHYB8AHHI asiayitiHo2o mpaHcnopmy YKpaiHu, AKa B8K/I0Yae
HezamusHi Hacnioku navdoemii COVID-19, 3meHwWweHHA 06cA2y eKcnopmHOo-iMNopmHux onepayiti 8 ymosax
cnady eKOHOMIKU, Kinbkocmi pelicie ma o06cA2ig agianepese3eHb NACAXUPIB, HU3bKY 3Ad8AHMAXeHICMb
aeponopmis ma asiayiliHoi iHppacmpykmypu. Pusuku 8usHa4eHo 3a makumu Hanpamamu ¢pyHKYioOHy8aHHA
ma po3sumky dasiayitiHoeco mpaHcnopmy YKpdiHu: eKCnopmHo-iMnopmHi  onepauil, asiayitHa
iHppacmpykmypa, eaHmaxHi asiayitiHi nepege3seHHsa, aeponopmu, nposatidepu depoHasi2ayitiHo2o
06c1y208y8aHHA MA asiayii 3a2anbHO20 NPU3HAYEHHS, U0 YMOXJ/TUBJIIOE BUNEPEOXXAloYe 8UABJIEHHA PU3UKIB i
pea2ysaHHa Ha Hux. KoHuenyito 8npogadxeHo YnpassniHHAM pe2yntosaHHA OifsabHOCMI depxasHoi asiayji
Minicmepcmea o06opoHu  YkpaiHu, [epxasHum azeHmcmeom yuginbHoi  asiayii  A3ep6alioxaHy,
MixHapooHum aeponopmom Anmamu (Kazaxcmar), asiakomnatiero «YkpaiHa-AepoaneaHc», IHcmumymom
IKAO HAY, [py3uHcokum asiayitiHum Hag4yanasHUM yeHmpom (Ipysis).

Knio4doei cnoea: aBiauinHUIM TpaHCNOPT, KOHLUeNUiA, HauioHanbHe ynpaBfiHHA iHTerpoBaHUMM
pu3nKamu, fepKaBHe peryntoBaHHs, besneka asiauii, 3arposu.

Amumpui byeaaiiko, IOnusa Epkoeckas, ®apu3z Anues, Mapua baepuii. "KoHyenyusa
HAYUOHAJ/IbHO20 yNpAasJIeHUs1 UHMe2pupo8aHHbIMU pUCKAMU d8UAYUOHHO20 mMpaHcnopma YKpauHol",
B koHMekcme cospemeHHbIX ycosull pa3zsumus asudyUOHHO20 mpaHcnopma ob0CHOB8AHA KOHUenyus
HAYUoHanbHOU cucmemsl ynpassieHus UHmMe2pasnbHbiMU pUCKamu dsuayuoHHo20 mpaHcnopma. KoHyenyus
6asupyemcsa Ha onpedesieHUU pPUCKd, KAK 8eposmMHOCMU B803HUKHO8eHUs cobbimuli 8 pe3yismame
s3aumoodelicmgus 8 KOMNJjekce y2po3 pd3nuyHol npupodsbl, NpossseHul ya38UMOCMU cucmemal
6e3onacHocmu, nocsie0cmaull NPOWIbIX He2amusHbIX A8aeHUl, a makxe 06sACHAem ondcHOCMb 8/UAHUSA
y2po3bl NOHAMUEM «MAKCUMA/IbHAA NOMEHUUA/IbHAA SHepaus», NPOHUKAWas ee3de 8 pdas/luyHble
uepdpxuyeckue cucmembl 3dWumel, a ee OCMAMOYHAA 4Hacme 8 OdsbHelieM npespawjaemcs 8
KUHeMUYeCKYI0 3Hepauto, 4mo nopaxaem cucmemy 6e30nacHOCMU dsuAyUOHHO20 mpaHcnopma u
0Kd3vleaem He2amugHoe 8/IUAHUE HA ycmoliyusoe passumue HAUUOHA/IbHOU 3KOHOMUKU 8 yesiom. [lpu
5MoM nepsooyepedHoe BHUMAHUE YyOesleHO NEepPeyHIo y2po3 NO Kpumepuilo OMKJIOHeHUA Om MOYKU
ycmoUliquso2o pazsumus, 8ecy 8/UAHUSA y2p03 No Ko3gguyueHmy 31dcmuyHOCMU, Ymo no3gosigem 6osee
adeKkeamHo oyeHUBAaMb y2po3sbl U peazuposams HA HUX. Pazpabomaxa knaccugukayus OCHOBHbIX PUCKOS8 8
(pYHKUUOHUPOBAHUU  ABUAYUOHHO20 MpAHcnopma YKpauHel, KOMOpdsa e8k/4aem He2amugHble
nocnedcmeus naHoemuu COVID-19, ymeHbweHuUe 06vemMa 3KCnopMmMHO-UMNOPMHbIX onepauud 8 ycio8usx
€naoa 3KOHOMUKU, KoJludecmaa pelicog U 06vemMo8 asuanepeso3oK NACCaXupos, HU3KYIO 3az2pyeHHOCMb
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asponopmos U  ABUAUUOHHOU  UHpacmpykmypel. Pucku onpedeneHol N0  HANPABIEHUAM
(yHKUUOHUPOBAHUA U pad3sumus dBUAYUOHHO20 MpdHcnopma YKpauHel: 3KCNOPMHO-UMNOPMHbIe
onepayuu, asuayuoHHAsa UHppacmpykmypa, 2py308sle asuayuoHHble Nepeso3KuU, asponopmel, npogatioepel
a3poHABU2AUUOHHO20 OBC/TYXUBAHUA U asuauyuu obuje2o HA3HA4yeHUs, YmMoO No38oJsidem onepexaroujee
sbiAs/ieHUe pUCKO8 U peduposaHus HaA Hux. KoHuenyus eHeOpeHa YnpasneHuem pezynuposaHus
deamenibHocmu 2o0cydapcmeeHHol asuayuu MuHucmepcmsa o060poHsl YkpauHsl, [ocydapcmeeHHbIM

dazeHMcmeomM 2paxo0aHckol asuayuu Asepbalioxara, MexO0yHapoOHeiM —asponopmom  Anmameol
(Kaszaxcmar), asuakomnaruel «YkpauHa-AspoaneaHc», WHcmumymom UKAO HAY, [py3suHckum

asuayuoHHbIM yyebHoiM yeHmpom (fpy3us).

Kniouesblie cnoea: aBMAUMOHHBI TPAHCMOPT, KOHUENuUMs, HauWOHAaNbHOE YrnpaBfieHune
WHTErPUPOBAHHBIMY PUCKaMU, FOCYAAaPCTBEHHOE PETYNMpPOBaHMe, 6e30MacHOCTb aBMaLK, YTrPo3bl.

Introduction. In the system of advanced
risk management, the hazard has the
maximum potential energy, which can
directly damage the air transport system in
particular and indirectly cause negative
consequences for the sustainable
development of the national economy as a
whole.

With this view of the problem, an
effective mechanism for anticipating risk
management of hierarchical systems is to
manage the degree of vulnerability of the
system using the model of "Swiss cheese" J.
Reason (Reason J. (1997)) [1] and structural
analysis of deficiencies (GAP Analisys) at the
level of active and passive systems of
protection of the air transport system,
namely: equipment and technologies, norms,
rules and regulations and personnel training /
retraining systems. Identifying vulnerable or
under protected sites (GAPs) at the level of
each protection system, as well as analyzing
their interconnectedness or singularity with
respect to the passage of a hazards through
protection systems, makes it possible to
identify hierarchical and complex
vulnerabilities to identified threats.

In fact, the answer is what part of the
potential energy will be lost due to the
opposition of each of the systems of
protection of air transport and due to the
synergistic effect of their integrated use. All
residual energy is converted into kinetic
energy and affects air transport due to
spontaneous fractalization of negative impact
factors, which is assessed as negative
consequences of the impact of the threat after
its passage through different hierarchical

systems of active and passive protection. In
this way, the risk can be assessed as a
combination of hazard, vulnerability and
consequences (Fig. 1).

The article is a logical continuation of a
number of publications devoted to the
introduction of a systematic approach to
determining the level of sustainable
development and development of advanced
risk management system for air transport
safety management of Ukrainian scientists D.
Bugayko [2-4, 6], Y. Kharazishvili [2-5],
A.Antonova [4], M. Hryhorak [3], Y. lerkovska
[6], Poland scientists (Z. Zamiar [3-4]) and
scientists of other countries. Statistical data
for aviation transport risk assessment are
taken from the following statistical sources of
the State Statistics Service [7], Ministry of
Infrastructure [8], the Civil Aviation
Authorities [9] and National Bureau for the
Investigation of Aviation Accidents and
Incidents with Civil Aircraft of Ukraine [10-16].

The purpose of the article is to develop
the concept of national integrated risk
management of aviation transport of Ukraine
at the level of state regulation, which is
actually a set of proactive risk reduction
measures to support further sustainable
development of the national economy.

Presentation of the main results. The
concept of national aviation risk management
includes:

— classification of the main hazards to air
transport in the context of globalization,
liberalization and sustainable economic
development, taking into account changes in
multilateral and bilateral regulation;
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— mechanisms for the appointment of
airlines, ensuring their national ownership
and control, development of new forms of
commercial activity and interaction of air

transport market participants,
commercialization of airports and air
navigation service providers, significant
growth in air freight and logistics

development;

— formation of the list of hazards on the
criterion of deviation from the point of
sustainable development;

— determining the severity of the impact
of hazards on the coefficient of elasticity;

6-18
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assessment of the vulnerability of the air
transport system of Ukraine;

— identifying the most serious negative
consequences and using the tools of
advanced risk management to counter them,
which provides an opportunity to more
adequately assess and respond to hazards.

The introduction of the concept of
national risk management of air transport
allows to increase the effectiveness of early
detection and response to emerging risks in
changing conditions (Change Management)
and uncertainty.

RISK

G
VULNERABILITY .
Training and

Norms and testing

HAZARD Equipment, Regulations CONSEQUENCES
technologies —O—
Maximum O O Residual
—> »

Potential O O Kinetic
Energy Energy

Hierarchical systems of active and passive types
of air transport protection

Figure 1. Using the model of "Swiss cheese" by J. Reason in the concept of national aviation risk

management
Source: finalized by the authors[1].

Risk integration is carried out in the
following areas: economic, environmental,
social, technological, flight safety, aviation
security and protection against terrorism,
foreign policy, logistics and related sectors
(Fig. 2). Advance management of integrated
risks allows to obtain a positive synergetic
effect at the level of sustainable national
economy

Risks of the national air transport of
Ukraine in the conditions of globalization of
the world market of air transportation. For
more than half a century, the international air

transport industry has been developing on
the basis of clearly defined legal, economic,
regulatory and organizational principles set
out in the 1944 Chicago Convention
(International Civil Aviation Convention).
Convention covers issues of implementation
of international air transport, propose
standard intergovernmental agreements on
"transit" and the Chicago type, which are
chosen as the basis for all interstate
agreements in the field of international air
transport.
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( Economic risks )

Social risks )

Environmental risks ) (
/

\

Aviation safety risks )
[

o - Strategic
Aviation security risks management of
integrated air
| transport risks

‘ Risks of logistics interaction ’

Risks of related sectors of
the economy

SN N N N

Externally - political risks )

1 Regulatory and legal risks

Figure 2. Integrated risks of air transport
Source: developed by the authors

The years of international air transport are
characterized by the development and
application of well-established mechanisms
to protect their own air transport markets and
national  carriers  through interstate
agreements such as Bermuda 1 and Bermuda
2, which strictly stipulate commercial issues
such as air freedomes, tariffs, capacities, points
of sale, conditions of destination of air carriers,
predominant ownership and actual control of
countries over them, etc.

However, since the 1990s, the
globalization of the world economy, on the
one hand, and the steady increase in
operating costs of air carriers - on the other
led to qualitative changes not only
commercial policy in civil aviation, but also

the development of its international
regulatory framework. Among the most
negative factors for air carriers are the
destructive impact of the COVID-19
pandemic, the rampant rise in aviation fuel
prices, dependence on the negative effects of
global and regional financial crises, tragic
events related to terrorist organizations (such
as September 11, 2001 in the US), natural
disasters (volcanic eruptions, tsunamis,
earthquakes, etc.).

At the same time, while traditionally
states have taken care of the development of
their own national airlines, providing them in
various ways overt or covert assistance, since
the 1980s there has been a clear trend of
states to withdraw from this practice. The



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

introduction of this ideology was initiated in
the United States, where for the first time
state aid was refused in order to intensify
competition between airlines.

Unfortunately, there is a very dangerous
risk of excessive cost savings, which could
potentially lead to a decrease in the level of
security of the air carrier. The development of
this ideology has led to the de facto refusal of
many countries to finance their own airlines.
A clear example of this is the de facto ban on
financial support for air carriers from EU
countries and the application of this principle
to airlines operating in the EU air transport
market. These trends could not but cause
qualitative changes in the global air transport
market. This period is marked by a series of
high-profile bankruptcies not only of small
airlines, but also leaders in the global air
transport market. Powerful global airlines are
actively using the latest forms of commercial
cooperation - multilateral interline
agreements, agreements on special rates,
code-sharing agreements, which lay the legal
basis for the creation of marketing, strategic
and global alliances of airlines.

6-18
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Recent years have been years of global
financial transactions, with powerful airlines
from around the world buying up stakes in
foreign airlines and de facto controlling
foreign markets, leaving them to foreign
airlines, despite existing intergovernmental
agreements. On the other hand, the opening
of markets and the development of regional
cooperation opens up opportunities for open
dumping in the field of tariff policy, which is
successfully used by low-cost airlines, which
are rapidly capturing dynamic market
segments, such as the air transport market in
the EU.

These globalization trends have outlined
new requirements for the liberalization of air
transport markets and the regulatory
framework of interstate agreements.
Liberalization at the present stage covers not
only the two most powerful air transportation
markets - the United States and the EU, but is
also spreading rapidly in different regions of
the world (Table 1).

Table 1. Types of intergovernmental agreements governing air transport

. Type of intergovernmental .
Trend Period agreement Contents of intergovernmental agreement
Protectionism 1944 Chicago Does not contam provisions on transportation
capacity and tariffs
Tariffs are set by airlines on the
recommendation of IATA with the subsequent
approval of both parties. The establishment of
v 1946 Bermuda | capacity is also the responsibility of airlines
within the framework of certain principles with
the possibility of joint review by the parties
after a certain period of operation
1977 Bermuda Il Strict restrictions on tariffs and capacity have
been set
v The issues of commercial regulation are
from 1980 Liberal presented in an abbreviated version and
provide for autonomous regulation by airlines.
from 2005 g ; Eliminates flight restrictions - a prerequisite for
: Horizontal ; o
(for Ukraine) open skies
from 2011 The principles of free competition are defined -
v .o .
; all restrictions on the main elements related to
(for Ukraine) , ; D , ) ,
Open sky the provision of air transportation are abolished
; from 1 to 6 freedom of air
Liberalization 2021 with EC ( )

Source: developed by the authors
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It was during this period that regional,
multilateral and bilateral agreements were
developed with significant expansion of
content, departure  from traditional
regulatory tools and the transition to the
model of "open skies" and liberalization of
access to national markets for international
transport. This reduces or completely
eliminates control over commercial issues of
international aviation, such as air freedom,
tariffs, capacity, frequency of traffic, points of
traffic. The procedure for assigning an air
carrier to an international airline is
undergoing significant changes. Historically,
states have generally not granted the right of
destination to airlines to airlines that are not
in the predominant possession and de facto
control of the state or its citizens.

On October 12, 2021, Ukraine and the
European Union signed the long-awaited
Common Aviation Area Agreement, known as
the Open Skies Agreement. bilateral
agreements, facilitate the opening of new

6-18
v.10 (2021)
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routes between Ukrainian and European
cities, and as a result - should reduce ticket
prices. The EU emphasizes that one of the
consequences of signing the agreement
should be the entry of new low-cost airlines to
Ukraine and increase the  tourist
attractiveness of Ukraine. The agreement was
initialed in 2013, but has not yet been signed
due to the British-Spanish dispute over
Gibraltar's ownership. As a result of
globalization and liberalization, the
application of the criterion of national
ownership and control has become
increasingly impractical. Many carriers are no
longer owned by the state, and some have
transferred a controlling stake to citizens of
their own countries. Some bilateral air service
agreements have introduced certain
expanded criteria for airline ownership and
control. The classification of threats,
vulnerabilities, consequences and risks of air
transport of Ukraine at the level of its
regulation is given in Table 2.

Table 2. Classification of threats, vulnerabilities, consequences and risks of Ukrainian air

transport at the level of its regulation’

Classification of hazards

Vulnerability of protection
systems (GAP Analysis)

Consequences

Risks

1. Problems of air
transport regulation:

1.1 Changes in aviation
safety regulation at the
global and regional levels.

1.2 Changes in
multilateral and bilateral
regulation of the air
transportation market.

1.3 Changing the
mechanisms of
destination of air carriers

1. Imperfection of national
aviation legislation:

1.1 Lack of program
development and
implementation of Safety
State Program (SSP).

1.2 Imperfection of
mechanisms of
protectionism of national
airlines by the state.

1.3 Lack of preferences for
state and mixed airlines

1. Insufficiently effective
national regulation of air
transport safety:

1.1 Discretion of
management actions and
insufficient level of
resource provision of air
transport safety.

1.2 Financial imbalance of
national airlines,
complicated by
conditions of fierce
competition.

1.3 Redistribution of
segmentation of the
national air
transportation market

1. Reducing the level of
efficiency and safety of
national air transport:
1.1 Problems with
maintaining a nationally
acceptable level of
aviation safety.

1.2 Bankruptcy of national
airlines.

1.3 Obtaining the national
market by the airlines
with 100% foreign capital
and control

Source: Dmytro Bugayko, Yuliya lerkovska. Institutional Measures of Air Transport Safety Strategic Management at
the Level of State Regulation. Intellectualization of Logistics and Supply Chain Management. The electronic scientifically
and practical journal v.9 (2021). P.6 — 19. ISSN 2708 -3195.  https://smart-scm.org.[6].
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" The list of hazards, vulnerabilities, consequences and risks is not constant. The concept requires the introduction of
a system of continuous monitoring of threats and the use of tools for change management (Change Management).

Thus, the globalization of international air
transport is a global trend, which, on the one
hand, gives airlines more opportunities to
develop business, enter new international air
transport markets, and on the other - there are
many threats - from losing commercial
control over their own air transport market to
bankruptcy and destruction of national
airlines due to fierce competition from
financially powerful airlines, members of
global airline alliances and low-cost airlines. In
the conditions of the COVID-19 pandemic, the
well-established mechanisms of economic
security of air transport are losing their
effectiveness and  require integrated
application of advanced risk management.

Risks of the national aviation transport of
Ukraine in the conditions of the COVID-19
pandemic. One of the most threatening
problems in the history of aviation is the
spread of the new coronavirus infection
COVID-19, which in fact leads to a quarantine
blockade of entire regions and a sharp
reduction in the number of air traffic or even
their ban. Demand for air travel has declined
sharply due to the spread of the coronavirus
and flight restrictions in many countries. This
creates big problems not only for air carriers,
but also for airlines and their suppliers. As a
result of the COVID-19 pandemic, air traffic
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"fell" in a way that was not observed after the
aftermath of the September 11, 2001 terrorist
attacks in the United States. A significant
reduction in the number of passengers has
led to the flight of aircraft empty between
airports and the cancellation of flights. Global
demand for air travel has fallen by 70%
compared to last year, and millions of jobs are
at risk. Global airlines are even preparing for
the possible voluntary termination of almost
all international and domestic flights due to
declining demand. In total, according to
preliminary estimates of the International Air
Transport Association (IATA), airlines could
lose more than $ 250 billion. because of the
pandemic. Sydney-based consulting firm
CAPA gives an even more pessimistic forecast.
She predicts that a coronavirus pandemic
could lead to the bankruptcy of most airlines
around the world if the authorities refuse to
agree on steps to avoid such a situation.

The COVID-19 pandemic has had a
significant impact on the aviation industry
due to the effects of travel restrictions as well
as falling demand among travelers. In
assessing the economic impact on civil
aviation, ICAO is working with many different
scenarios to reflect the very uncertain nature
of the current situation and the rapidly
changing environment (Fig. 3).
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Source: ICAO / Economic Development - Air Transport Bureau (2021) [17].

Therefore, according to the ICAO
forecast, the global impact of COVID-19 on
aviation, tourism, trade and the economy is
expected, namely:

international air passenger traffic - total
reduction of the number of international
passengers in the range from 44 to 80%
(ICAO);

airports - estimated losses of more than
50% of passenger traffic and 57%, or more
than 97 billion dollars. USA, in revenue of
airports (ACI);

airlines - reduction of passenger km
revenue by 48% (RPK - both international and
domestic) (IATA);

tourism - reduction of revenues from
international tourism will be from 910to 1170
billion dollars. US compared to 1.5 trillion in
2019, with 96% of the world's destinations
have travel restrictions (UFTAA);

trade - a decrease in world trade in goods
by 13-32% compared to 2019 (WTO);

the world economy - the projected
reduction in world GDP by 3% in 2020 is much
worse than during the financial crisis of 2008-
2009 (IMF) (ICAO / Economic Development -
Air Transport Bureau (2021)).

Global trends fully affect the economy of
air transport in Ukraine. Operational statistics
of the aviation industry of Ukraine in 2020 and
2021 allow us to assess the devastating
impact of the pandemic on the functioning of
the industry. The global pandemic situation
associated with the COVID-19 outbreak and
the restrictions imposed by states to counter
its spread have directly affected the world’s
aviation industry, including Ukraine. In 2020,
there is a significant reduction in the
production  performance of aviation
enterprises compared to the previous year
(Table 3) (CAA Ukraine (2021)) [18].

Table 3. Dynamics of production indicators of Ukrainian air transport enterprises in the

conditions of the COVID-19 pandemic

Total Including international
. % %
Indicator 2019 2020 | 2020/ | 2019 2020 2020/
2019 2019
Activities of airlines

Passengers were transported, thousands of

people 13705 4797,5 35,0 12547 42877 34,2
including on regular lines, thousand people 8267,8 1788,1 21,6 7122,6 1284,6 18,0
Passenger-kilometers, billion pass-kilometers

are executed 30,2 10,1 33,5 29,7 9,8 33,0
including on regular lines, billion pass-km 17,5 3,1 17,7 17,0 2.9 17,1
Freight and mail transported, thousand tons 92,6 88,3 954 92,0 88,0 95,7
including on regular lines, thousand tons 19,6 57 29,1 19,4 5,6 28,9
Completed tonne-kilometers (cargo + mail),

million tkm 295,6 316,2 107,0 295,2 316,1 107,1
including on regular flights, million tkm 93,0 18,4 19,8 92,9 18,4 19,8
Made commercial flights, thousand 103,3 45,3 43,9 86,7 35,3 40,7
including regular, thousand 66,6 20,4 30,6 51,7 11,8 22,8

Airport activities

Sent and arrived aircraft, thousand units 201,2 94,0 46,7 162,7 69,0 42,4
including on regular flights, thousand units 153,6 58,6 38,2 1249 41,7 33,4
Passenger traffic, thousand people 24334 8664,5 35,6 21994 7628.,9 34,7
including on regular flights, thousand people 18833 5643,5 30,0 16530 4627,2 28,0
Mail and cargo flows, thousand tons 60,2 52,2 86,7 58,4 51,5 88,2
including on regular flights, thousand tons 541 40,8 75,4 53,0 40,4 76,2
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Activities of airlines. During 2020,
passenger and cargo transportation was
provided by 26 domestic airlines (in 2019 - 29),
which performed a total of 45.3 thousand
commercial flights (against 103.3 thousand
flights in 2019). The aggravation of the
epidemic situation in Ukraine and the world
led to a decline in demand for air
transportation and a decrease in commercial
traffic at the end of the first quarter of 2020.
As a result, airlines were forced to reduce
frequency or cancel most flights. At the same
time, due to the introduction of restrictive
measures by the Government of Ukraine in
the framework of combating the spread of
COVID-19, both international (from March 17
to June 15) and domestic (from March 24 to
June 5) passenger flights were almost
suspended. In addition,  temporary
restrictions on crossing the Ukrainian border
for foreign nationals were reintroduced (from
August 28 to September 28), which, together
with the extension of restrictions on entry of
Ukrainian citizens to certain countries,
significantly restrained demand in the air
transport market (CAA Ukraine) 2021) [18].

These factors had a negative impact on
the dynamics of passenger traffic of domestic
airlines. Thus, for the first quarter of 2020, the
reduction compared to the same period in
2019 was 17.7%, for the second quarter,
which was the peak of restrictive measures -
98.3%. However, after the resumption of
passenger flights in June, the rate of declinein
traffic slowed down significantly and in the
third and fourth quarters amounted to 61.4
and 66.2%, respectively. In general, during the
reporting year the number of passengers who
used the services of domestic airlines
decreased compared to 2019 by 65% and
amounted to 4797.5 thousand people. At the
same time, the volume of passenger traffic by
air transport of Ukraine returned to
approximately the level of 2006-2007, when
this figure was 4208.3 and 4928.6 thousand
people, respectively. The largest decrease in
the number of passengers carried by
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domestic airlines (82%) was observed in such
a segment of the air transport market as
international scheduled flights. At the same
time, 31 foreign airlines from 34 countries
operated regular flights to Ukraine. During
the reporting year, 3,323.5 thousand
passengers used their services, which is 64.7%
less than a year earlier and accounts for 72%
of the total volume of regular passenger
traffic between Ukraine and the world. The
average employment rate of passenger seats
on domestic scheduled flights decreased by
13.3 percentage points to 62.6% (CAA Ukraine
(2021)) [18].

The system of airports of Ukraine has had
significant negative consequences. The
number of departing and arriving aircraft
during 2020 amounted to 94 thousand
(against 201.2 thousand in the previous year).
At the same time, passenger traffic through
the airports of Ukraine decreased by 64.4%,
mail and freight traffic - by 13.3% and
amounted to 8664.5 thousand people and
52.2 thousand tons, respectively. According
to the results of the year, the number of
passengers served by the country's main
airport "Boryspil International Airport"
decreased compared to the previous 2019 by
66.2%. Passenger traffic through Kyiv Airport
(Zhulyany) decreased by 73.1%, Lviv - by
60.4%, Odessa - by 58.8, Kharkiv - by 50.8,
Zaporizhia - by 24.9%. The number of flights
in the airspace of Ukraine has sharply
decreased. During the reporting year, the
State Air Traffic Services Enterprise UKSATSE
provided 142,000 flights for air navigation
services, compared to 335.4 thousand a year
earlier. The number of flights operated by
aircraft and helicopters of Ukrainian airlines
decreased by 54.7%, foreign airlines - by
59.1% CAA Ukraine (2021) [18]. The negative
trend spread to 2021. In January-April 2021,
the volume of passenger traffic of domestic
airlines decreased compared to the same
period last year by 16.2% and amounted to
16329  thousand  people, including
international - by 15.2 % and amounted to
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1484.9 thousand people. Passenger traffic
through the airports of Ukraine decreased by
33.2% and amounted to 2695.5 thousand
people, including international traffic - by
34.2% and amounted to 2394.6 thousand
people. During January-April 2021, Ukrainian
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airlines performed 14.9 thousand commercial
flights (a decrease compared to the same
period last year was 11.8%), including
international - 11.7 thousand (a decrease of
16.4%) CAA Ukraine (2021)) [18].

Table 4. Classification of threats, vulnerabilities, threats and risks of air transport of Ukraine
that arose as a result of the COVID-19 pandemic’

Classification of
hazards

Vulnerability of protection
systems (GAP Analysis)

Consequences

Risks

2. Challenges of the
COVID-19 pandemic:
2.1 Reducing the
volume of export-
import operations in a
recession.

2.2 Reducing the
number of flights.

2.3 Reduction of air
passenger traffic.

2.4 Under crowding of
commercial activity
level of airports and
infrastructure

2. Vulnerabilities of the
national aviation safety
management system in a
pandemic:

2.1 Imperfection of
compensatory state
mechanisms of air
transport protection and
national economy in the
conditions of pandemic
COVID-19.

2.2 Unprepared system of
strategic financial
management and
economic security of air
transport enterprises in
conditions of the
unpredictable impact of
crisis phenomena

2. Total financial
crisis at the general
system level of air
transport of Ukraine,
as well as at the level
of its hierarchical
components: aviation
infrastructure,
airlines, airports, air
navigation service
provider and general
aviation

2. Bankruptcy and
destruction of the
national air transport
system at the general
system level, as well as
at the level of its
hierarchical components:
aviation infrastructure,
airlines, airports, air
navigation service
provider and general
aviation

Source: Dmytro Bugayko, Yuliya lerkovska. Institutional Measures of Air Transport Safety Strategic Management at
the Level of State Regulation. Intellectualization of Logistics and Supply Chain Management. The electronic scientifically
and practical journal v.9 (2021). P.6 — 19. ISSN 2708 -3195.  https://smart-scm.org.[6].

"'The list of hazards, vulnerabilities, consequences and risks is not constant. The concept requires the introduction of
a system of continuous monitoring of threats and the use of tools for change management (Change Management).

The

classification

of hazards,

vulnerabilities, consequences and risks of air

the classification of the main hazards of air

transport  in

modern

conditions, is

transport of Ukraine, identified as a result of
the concept of national risk management of
air transport within the integrated multifactor
hierarchical model of describing the level of
sustainable development in the safety
dimension, resulting from the COVID-19
pandemic represented in Table 4.
Conclusions. In the context of modern
conditions of air transport development, the
concept of the national system of integrated
risk management of air transport, based on

substantiated. At the same time, priority
attention is paid to the list of threats by the
criterion of deviation from the point of
sustainable development, the importance of
the impact of hazards on the coefficient of
elasticity, which allows more adequate
assessment of threats and respond to them.
The classification of the main risks in the
functioning of Ukrainian air transport has
been developed, which includes the negative
consequences of the COVID-19 pandemic,
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reduction of export-import operations in the
economic downturn, number of flights and air
passenger traffic, low congestion of airports
and air infrastructure. Risks are identified in
the following areas of operation and
development of air transport in Ukraine:
export-import operations, aviation
infrastructure, air cargo, airports, air
navigation service providers and general
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aviation, which allows early detection of risks
and response to them.

The concept was implemented by the
State Aviation Regulation Department of the
Ministry of Defense of Ukraine, the State Civil
Aviation Agency of Azerbaijan, Almaty
International Airport (Kazakhstan), Ukraine-
Aeroalliance, ICAO NAU Institute, Georgian
Aviation Training Center (Georgia).
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