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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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TRANSFORMATION OF THE ORGANIZATION OF MULTIMODAL
TRANSPORTATION UNDER MARTIAL LAW

Dmytro Bugayko, Volodymyr Reznik, Anton Borysiuk, Danylo Bugayko. "Transformation of the
organization of multimodal transportation under martial law". Multimodal transportations plays a huge
role in global economy. A lot of manufactures require different components, located in different remote sectors.
In order not to discontinue production processes, multimodal transportation is used. Especially, the war
influenced on the whole multimodal transportation system in Ukraine. Ports, harbors and sea ports stopped it’s
further operation. The main role was fallen on road transportation. A plenty of airports were totally destroyed,
the most of main harbor became in occupation, it’s further operation is impossible until the full victory of
Ukraine. The road transportation became as the save link for supply chains and further economy operating. The
one of the main problems in this situation is choosing of the optimal way and best-suited carrier for sequel
carriage. The truck corporations continue cooperating with the airline agents, but the basic hubs of them were
moved to the neighbor countries, it can appear new questions for optimization the delivery. Such factor as price,
quality of the services, distance and time always plays a huge role in supply chains. The main aim of the transport
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company and its staff during multimodal transportation is to provide the delivery of goods, that were ordered
by the manufacture just in time providing it's safe and integrity. For optimization of all this factors according to
the consignee’s preferences the expert evaluation methods are used in given research. There are lot of additional
services attracted in such cases, such as: loading, unloading, repacking, changing the kind of packing (boxes,
pallets, container repacking and other), in which sub-contractors take part. The union of all this processes
mentioned above gives the opportunity to create the whole system of supplying the good from iits seller to buyer.
Every process is unique depending on the current situation and terms of delivery.

Keywords: transport system, cargo transportation, multimodal transportation, optimization
processes, routs planning, delivery scheme modelling.

Amumpo byaaiiko, Bonodumup Pe3Huk, AHmoH Bbopuciok, [JaHuno byzaiiko. «TpaHcpopmayin
opzaHizayii mynemumooOasibHUX nepeee3eHb 6 YyMO8AX BOEHHO20 cmaHy». MynbmumooasnbHi
nepegeseHHs 8idizparome gesiuyesHy posib y c8imoasil ekoHomiui. 1A 6aeambox 8upobHUUM8 NompibHi pi3Hi
KOMNOHeHMU, po3mauwiosaHi 8 pi3Hux gidoaneHux cekmopax. Lljo6 He 3pusamu eupobHUYi npouyecu,
8UKOPUCMOBYIOMbCA My/lbmumMoOasibHi nepegeseHHA. Ocobnugo 8iliHA 8nNUHYNA HA 8Cl0  cucmemy
MyJIbmUMOOdbHUX nepegeseHsb 8 YKpaiti. [lopmu, 2aeaHi ma Mopceki nopmu npunuHuUIU (oz2o noodnsly
pobomy. OcHosHa posb npunadasaa Ha asmomobineHuli mpaHcnopm. bazamo aeponopmis 6ysu nogHicMio
3HUWeHI, binbwicme 20/108HUX 2a8aHel ONUHU/IUCL 8 OKynauii, ix nodanswia poboma Hemoxs1usa 00 NOBHOI
nepemoau YkpaiHu. ABmomobinbHUli MpaHcnopm cmas psAMmieHOK JIGHKOK 0715 JIAHUK2i8 NOCMABOK i
nodasbuwoz2o (yHKUIOHYBAHHA eKOHoMiKU. OOHI€E 3 20/108HUX nNpobnem y uili cumyauii € 8ubip
oNMUMAanbHo20 cnocoby ma Halbinbw nidxo0AU020 nepesizHUKA O0/11 NOOALUWO20 nepese3eHHs.
AsmomobinbHi Kopnopauii npodosXxylome cnienpayro8amu 3 asia dzeHmamu, ase ix OCHO8HI xabu nepeHecu
8 CYCIOHI KpaiHU, MOXymb 8UHUKHYMU HO8i NUMAaHHA wjodo onmumizayii docmasku. Taki pakmopu, Ak yiHa,
AKICMb Nocslye, 8I0CMAHb i Yac 3a8Xou 8idieparome 8esiuyesHy posib y JaHY2ax nocmasok. OCHo8HAa mema
MPAaHcNopmMHoOT KOMNAHIi ma ii nepcoHany npu MybmumoO0dsibHUX nepese3eHHsAX —3abeaneyumu 00CmasKy
8aHMAXi8, 3aMOBJIeHUX 8UPOBHUKOM, MOYHO 8 CMPOK, 3dbe3neyusluu ix 36epexeHHa ma yinicHicme. Jns
onmumizayii ecix yux gakmopie 8i0nogidoHO 00 nepesaz 8AHMAX000epPXy8adya 8 OAHOMY OOC/iOKeHHI
BUKOPUCMOBYIOMbCA Memoou eKCcnepmHOI OYiHKU. Y makux 8unaokax 3any4aemsca 6azamo 000amkosux
Nnoc/ye, MAkux fK: HABAHMAXEHHSA, PO38AHMAXEHHA, Nepenaky8aHHA, 3MiHa 8UOy YNAKOBKU (AWUKU,
ni00OHU, nepenakygaHHA mapu ma iHwe), 8 Akux bepyme ydacme cybniopaoHuku. O6'€eOHaHHA 8CiX yux
suwWe32a0aHux npouyecie 0ae MOXUBICMb cmsopumu yisly cucmemy nocmaqyaHHAa moeapy 8i0 (io2o
npodasysA 00 nokynys. KoxeH npoyec € yHiKanbHUM 3d1exHO 8i0 NOmMoYHoI cumyayii ma ymos 00cmasku.

Knroyoei cnoea: TpaHCMopTHa CUCTEMA, BaHTaXXHe NMepeBe3eHHs, MyNbTUMOalibHe NepeBe3eHHs,
npouecy onTumisauii, nnaHyBaHHA MapLUPYTiB, MOAENIOBAHHA CXeMU JOCTaBKM

Amumpuii byaatiko, Bnaoumup Pe3nuk, Aumon bopuciok, fJaHuun byzaliiko. "TpaHcpopmayusa
opz2aHu3ayuu MyJibmumooasibHbiX Nepeso30K 8 yC/108UAX 80€HHO20 nonoxeHua". MynemumodasnbHole
nepeso3KU U2parom 02pOMHYIO poJib 8 MUpPOBOU IKOHOMUKe. MHO2uM npou3sooumenam mpebyromcs pasHsie
KOMNOHeHMbl, pPAcnoJIOXKeHHble 8 pd3HbiX OMOdJIeHHbIX cekmopax. Ymobel He ocmaHaenusame
Npou3soo0CcMaeHHble NPOUECCHI, UCNOIb3YIOMCA My/TbMUMOoOdsbHble nepego3ku. OcobeHHO 8olHA NosauAna
Ha 8Cto cucmemy My lbmumoOdsibHbIX Nepeso30kK 8 YkpauHe. [lopmel, 2a8aHu U MOPCKUE NOPMbl NPEKPAmuJsiu
cgoto OanvHeliwyto pabomy. OcHo8HAA posib s1e2na Ha asmomobusibHele nepeso3ku. MHozue asponopmel
6blIU  NOAHOCMbBIO pa3pylleHsl, 60/1bWAA HYaCMb OCHOBHbIX 2dg8aHell 0OKd3asidce nod OKKynauued,
0anbHelwasn ux 3KCnayamayus Heeao3mMoXXHa 00 NOIHOU nobedbl YKpauHbl. ABmMomMobusibHbIl mpaHcnopm
cman cnacumersibHbIM 38eHOM O/l Uenodek nocmagok u 0asbHelwie2o (yHKYUOHUPOBAHUSA 3KOHOMUKU.
OO0HoU u3 0CHOBHbIX Npobsem 8 3mMoll cumyayuu f8/9emcs 8bI60p ONMUMAsIbHO20 nymu U Haubosnee
nooxoodAujezo nepesos3yuka 0714 nocnedyouweli nepesosku. KomnaHuu-nepego3yuku npooosmKarom



The electronic scientifically and practical journal 6-22
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.17 (2023)
ISSN 2708-3195 https://smart-scm.org

compyOHU4eCcmso C asua azeHMmamu, HO OCHOBHble UX Xabbl nepeHeceHbl 8 COCeOHUEe CMpPAaHbl, Mo2ym
B03HUKHYMb HOBble 80NPOCHI NO onmumu3ayuu 0ocmasku. Takol ¢akmop, Kak yeHd, Ka4ecmao yciye,
paccmosHue U 8peMsa 8ce20d Uzpdem O2POMHYIO poJib 8 Uenodkax nocmagok. OcHosHol 3adadeli
MpaHcnopmHoU KOMNAHUU U ee COmpyOHUKO8 NPU MyIbMUMOOAJTbHbIX NEpeBo3Kax Ae/1aemcs obecnedeHue
0oCcmasku 3AdKasaHHO20 npousgodumesieM MO8APA MOYHO 8 CPOK Npu YC/108UU €20 COXPAHHOCMU U
yesocmHocmu. [jna onmumu3zayuu 8cex 3mux pakmopos 8 coomeemcmeuu ¢ npednoYymeHUAMU
2py3onosydamesia 8 0AHHOM UCC/Ie008aHUU UCNOb3YIOMCA Memoobl 3KCnepmHoU oyeHKU. B makux ciyyasx
npugniekaemcsa MHOXecmeo OONOJIHUMEsIbHbIX YC/1ye, MAKUX KAaK: No2py3Ka, pas3apy3Kkd, hepeynakoskd,
u3MeHeHuUe 8UOA yNakosKU (AWUKU, NOOOOHbI, nepeynakoska KoHmeliHepa u 0p.), 8 KOMOPbIX NPUHUMArmM
ydyacmue cybnoopaoquku. Ob6veOuHeHUe 8cCex BbllenepeyucieHHbIX npoyeccos 0dem B03MOXHOCMb
co30ame yenyio cucmemy 00Cmasku mosapa om npooasya Kk nokynameso. Kaxoeili npoyecc yHuUKasneH 8
3asucumocmu om mekyuweti cumyayuu u ycio8uti nocmasku.

Knioyesoble coea: TpaHCNOPTHaA CMCTEMA, FPy30Bas nepeBo3ka, MyNbTMMOAANIbHaA NepeBo3Ka,

npoueccbl oNTMMmM3saynn, NnaHNMpPoOBaHNE MapLpPyTOB, MOAENTMPOBAaHNE CXeMbl OCTaBKW.

Introduction. Multimodal transportation
plays huge role, especially nowadays,
multimodal transportations are essential as
air flow in our global economy. A lot of
manufactures require different components,
located in different remote sectors. In order
not to discontinue production processes,
multimodal transportation is used.
Multimodal transportation is the
transportation of any goods by two or more
modes of transport, organized by one
Logistics Company. The carrier has permission
to attract for delivery vehicles that belong to
other companies. Multimodal transportation -
transportation of goods under one contract,
but performed by at least two modes of
transport; the carrier is responsible for the
entire transport, even if this transport is
carried out by different modes of transport
(for example: railway, sea and road, etc.). The
main aim of the transport company and its
staff during multimodal transportation is to
provide the delivery of goods, that were
ordered by the manufacture just in time
providing it's safe and integrity [1]. The article
is a logical continuation of a number of
publications devoted to the development of
multimodal transportation development of
Ukrainian scientists Y. Kharazishvili [2, 3, 5], D.
Bugayko [2 - 6], A.Antonova [5], M. Hryhorak
[4], Y. lerkovska [6], O. Ovdiienko [4], V.
Marchuk [5], V Lyashenko [3], Polish scientists
Z.Zamiar [5] and scientists of other countries.

The purpose of the article is to provide
research is to provide the theoretical
foundations and problems of managing
multimodal transportation and to develop
project recommendations for transformation
of the organization of multimodal
transportation under martial law. Is also
choosing the best carrier for delivery (on the
example of Freight Forwarding Organization
“Freight Transport Partner”

Presentation of the main results.
Classification of strategic restrictions affecting
efficiency for transport infrastructure
represented Table 1.

Forming new delivery routes, the
question of finding new car carriers that will
carry out transportation from European
airports to Ukraine will arise. They may be
carriers with which the company has already
cooperated, but they also need to be
evaluated for whether they will fit the criteria
of the new routes.

Various approaches can be used to solve
the problem of choosing a carrier, but one of
the simplest, but effective methods is expert
evaluation. The methods of expert
evaluations are a way of forecasting and
evaluating the future results of actions based
on the forecasts of experts.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT",

ISSN 2708-3195

6-22
v.17 (2023)
https://smart-scm.org

Table 1. Offers strategic restrictions affecting efficiency for transport infrastructure.

A group of
restrictions

A types of restrictions

Brief description

1

2

3

1. External

1.1. Innovative resources

Restrictions at the state level, restraining the level of
development of the technological base, equipment, the use of
resource-saving technologies, which determine the presence of
a scientific and technical development department for the
development of transport infrastructure

1.2. Financial resources

The availability of financial resources in the state for investing in
transport infrastructure, including the possibility of attracting
foreign investment

1.3. Workforce

The availability of engineering, production, and logistics
personnel of the necessary qualifications and appropriate level
in the studied region, the possibility of involving personnel in the
development of transport infrastructure

1.4. Environmental resources

The possible negative impact of the use of transport
infrastructure on the ecological situation, i.e. to what extent
transport, development and expansion of the productivity of its
infrastructure correspond to the ecological capabilities of the
region in terms of air pollution, ecological load on the biosphere,
etc.

1.5. Political resources

They are determined by the economic policy of the state, the
political situation at the time of the management decision, etc.

2. Internal

2.1. Financial resources

The availability of financial resources at enterprises for the
formation and development of transport infrastructure, for the
implementation of measures for the modernization of the
transport fleet, etc.

2.2. Material resources

Availability of enterprise assets that are a necessary component
of the transport system

2.3. Workforce

The availability of personnel of the appropriate level of
qualification who are able to develop management decisions
and participate directly in the formation and further use of
transport infrastructure

2.4. Innovative resources

Restrictions restraining the level of development of the
technological base of the transport infrastructure, which
determine the level of scientific and technical developments
regarding the development of a new spectrum of transport and
logistics services that consumers need more

2.5. Information resources

Availability of information communication between all
participants of the transportation chain; the possibility of
functioning of information systems of different levels on a real-
time scale with appropriate accuracy, speed and productivity

Source: Developed by Dmytro Bugayko

When applying the method of expert
evaluations, a survey of a special group of
experts (5-7 people) is conducted in order to
determine certain variables necessary for the
evaluation of the researched question. The
composition of experts should include people

with different types of thinking - figurative
and verbal-logical, which contributes to the
successful solution of the problem [3]. Quality
ratings and their corresponding standard
ratings on the scale of desirability represented
in Table 2.
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Table 2. Quality ratings and their corresponding standard ratings on the scale of desirability

Ne . Mark on the desirability scale
Interval Quality assessment

3in range average value
1 2 3 4 5
1 3-4 Excellent More than 0,950 0,975
2 2-3 Very good 0,875-0,950 0,913
3 1-2 Good 0,690-0,875 0,782
4 0-1 Satisfactorily 0,367-0,690 0,530
5 (-1)-0 Bad 0,066-0,367 0,285
6 (-2)-(-1) Very bad 0,0007-0,066 0,033
7 (-3)-(-2) Unacceptable Less than 0,0007 -

Source: Reznik Volodymyr

We will apply the methodology based on
the calculation of the integral evaluation to
the assessment and selection of optimal
carriers.

The essence of the method is to divide
the criteria into groups:

1. Relay - criteria according to which the
evaluation can acquire only two values, either
"yes" or "no". An example of such criteria can
be the presence of a certificate of conformity,
specialized TK, permits for the transportation
of dangerous goods, etc.

2. Quantitative - assessments according to
these criteria are presented in digital form.
Examples of such criteria can be the reliability
of the carrier (probability of delivery "just in
time"), the tariff the total time of
transportation (possibility of deviation from
the planned duration of transportation, %),
financial stability.

3. Qualitative - evaluations according to
this group of criteria are of a qualitative nature
and can mean "excellent", "very good", etc. As
an example, you can choose the following
criteria: frequency of service, preservation,
qualification of personnel, readiness for
negotiations.

We will apply the described methodology
to the evaluation of motor transport
enterprises with which the FTP Company
cooperates and to develop recommendations
for choosing the most optimal carriers for
further work.

The FTP Company cooperates with
various carriers; in addition, the development
of new delivery schemes requires the

consideration of new potential carriers that
can perform transportation according to the
relevant criteria. Potential carriers that we will
evaluate are the following companies:
transport company LEGION, LLC ALL TRANS,
PE Elite Trans, PE Solovij-Trans, LLC Don-
Forrest KFT, SK Techno, DSV Logistics and
Trans Logistics. We will evaluate each of the
listed carriers according to the specified
criteria in order to single out the companies
that most satisfy the criteria for finding the
optimal carrier.

The quality control department, transport
and forwarding department compiled a list of
criteria according to which specialists of the
transport department evaluated each carrier.
The evaluation results are summarized in the
Table

The rank of each criterion reflects how
important this criterion is in the calculations.
The lowest value of the criterion belongs to
the most important criterion, the highest rank
to the least important criterion. As we can see,
the mostimportant criterion when evaluating
carriers is the transportation tariff. Other
criteria that are used for assessment are
follows: Order processing term, Condition of
the car park, Probability of lateness, Personnel
qualifications, Freight safety, The quality of
the service, Loyalty to deferred payments,
Flexibility in decision-making.

Among the given criteria, there is one
relay criterion - the company's performance of
transportation to Ukraine. According to this
criterion, all carriers received a "yes" rating,
therefore, they all participate in further
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calculations. Among the eight motor search criteria. Assessments of transport
transport companies, we will single out two enterprises according to selected criteria
that will most closely meet the specified represented in Table 3.

Table 3. Assessments of transport enterprises according to selected criteria (the real carriers
FTP cooperates with)

Carriers b o |
| 0 - —
n — m - (w) -
m o e o w 7] o
L m > o o| X < @ =
Ne Criterion = [ ) xS = |y — Py
@ a < mn3 [1:3 o o S
= — = -0 | S S | < o
3 z =~ S| 3 = | = =
s | % | 3 | & @13
1 Transportation tariff, 6,8 10,2 7.7 8,4 6,9 8,4 9,5 11,2 1
USD/km
2 | Order processing term, 9 7 8 6 7 5 4 7
hours
3 | Condition of the car satisf. very good | satisf. | excellent| good | very |excellent| 5
park good good
4 Probability of lateness, 12 4 10 8 12 7 10 3 6
%
5 | Transportation to yes yes yes yes yes yes yes yes -
Ukraine
6 | Personnel qualifications | good |excellent| very good | good | satisf. | satisf. |excellent| 3
good
7 | Freight safety, % 90 85 75 80 75 88 80 94 4
8 | The quality of the excellent| very satisf. | good | good very | good |excellent| 2
service good good
9 | Loyalty to deferred excellent| good |excellent| very | satisf. | very | good |excellent| 9
payments good good
10 | Flexibility in decision- | excellent | satisf. good very |excellent| satisf. | very good 8
making good good
Source: Developed by authors
The evaluation of transport companies is Wo— 2:9-3+1) 0.156
the calculation of the weight indicator of each 6 90 ST
criterion. We will make the necessary 2-(9-4+1)
calculations Wy=——o— =0133,
2-:9-2+1)
2:(9-1+1) Wy =—————=0178,
W, ="—-—2=0,200, 90
2:(9-9+1)
2-(9-7+1) Wy = ————=0,022,
VVZ = T = 0,067 5 O
2-:9-8+1)
2:(9-5+1) Wy =——7—"—=0,044.
W, =——==0,111, 90
W, = 2-0-6+0) ~ 0,089, Calculation of assessments according to

90 quantitative criteria represented in Table 4.
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Table 4 — Calculation of assessments according to quantitative criteria

S| 2| 2 e (8 & 8
= E g o = = = 2 % k7] =
L = E | g| | F| = |- 5| | | S
Ne Criteria = o 2 L — 3 skl o S S o
= £ | 2| @D | < S | o e > @ o
w < w o » o 77 » ®
g2 & 2 S | =
1 2 3 4 5 6 7 8 9 10 1 12 13
1 | Transportation :
tariff, USD/km 0,200 | min | 68 | 1,00 | 067 | 088 | 0,81 | 0,99 | 0,81 | 0,72 | 0,61
2 | Orderprocessing | o067 | min | 4 | 044 | 057 | 057 | 050 | 067 | 0,57 | 080 | 1,00
time, hours
3 | Probabiity = o | 09 | min | 3 | 025|075 | 030 | 038 | 025 | 043 | 030 | 100
lateness, %
4 | Freight safety, % | 0,133 | max | 94 | 0,96 | 0,90 | 0,80 | 085 | 0,80 | 0,9 | 0,85 | 1,00
4
Source: Developed by Reznik Volodymyr
This is the transportation tariff, order Therefore, the calculation of the

processing time and probability of delay. The
last criterion, cargo conservation, should
acquire maximum importance. Then, among
all the evaluations for each criterion, a
reference value was chosen depending on
where the extremum is directed. For example,
for the transportation tariff, the extremum is
minimal. Among the eight estimates for 8
carriers, the first carrier PE Elite Trans has the
lowest tariff value and it is equal to 6,8
USD/km. We take this value as a reference
value. If the extremum is the maximum, as for
example in the cargo economy criterion, then
among all the estimates we look for the
maximum value - it is equal to 94% and
belongs to the company LEGION.

When the reference value is determined,
then a quantitative assessment is calculated
for each criterion for each carrier according to
formulas 1.1 and 1.2. For example, let's
calculate the quantitative assessment
according to the first criterion for the second
carrier LLC ALL TRANS:

All other quantitative assessments are
calculated in a similar way. When the
quantitative estimates are calculated, it is
necessary to take into account the weight
factor by multiplying the found quantitative
estimates by it. Let's bring to these
calculations to the Table 5.

quantitative assessment, taking into account
the weighting factor, was carried out
according to formula. For example, let's
calculate this indicator for the "order
processing time" criterion for the first carrier:
(5]

D,, =0,067-0,44 = 0,030.

All other indicators are calculated in the
same way. The last line displays the sum of
quantitative assessments. The eighth carrier
LEGION has the greatest importance, in which
the sum of quantitative assessments is 0,41.

After the quantitative scores are
calculated, the qualitative scores are
calculated. For this purpose, qualitative
assessments are converted to a digital format
using Table 5. Each value of the quality rating
corresponds to the standard average rating
on the scale of desirability.
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Table 5. Calculation of assessment according to quantitative criteria, taking into account the

weight of criterion

» n 8
- ;g :j 17:) :éf I EE Eg %% i% =
= [ = o ¥ (=) - = —— = o
Ne Criterion S 2 ZE S s S 3 E § §‘ o
=l m |2 8" |38 5 | 3| & -
o (=] =
1 2 3 6 7 8 9 10 11 12 | 13
1| Transportation tariff, | o0y | 0200 | 0133 | 0477 | 0462 | 0197 | 0162 | 0,143 | 0121
USD/km
Order processing | o067 | 0030 | 0,038 | 0,038 | 0033 | 0,044 | 0,038 | 0,053 | 0,067
2 | time, hours
3| Probability o 0,089 | 0022 | 0067 | 0027 | 0,033 | 0022 | 0,038 | 0,027 | 0089
lateness, %
4 | Freightsafety, % | 0,133 | 0,128 | 0,421 | 0,106 | 0,113 | 0,106 | 0,125 | 0,113 | 0,133
5 | The sum of
quantitative
assessments, taking 0,380 | 0,359 | 0,348 | 0341 | 0,369 | 0,363 | 0,336 | 0,410
into account the
weight

Source: Developed by Bugayko Dmytro and Reznik Volodymyr

The construction of new cargo delivery
schemes requires the use of scientific
approaches to determine the most optimal
option. Currently, we will implement the
construction of possible schemes for the
delivery of the specified cargo from Hong
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Kong to the city of Stryi in the Lviv region. The
cargo to be delivered is video cards packed in
boxes. The number of boxes is 92 units. Cargo
volume - 5.58 m3, cargo weight — 1104 kg.
The cost of the cargo is 532,000 USD.

Figure 1. Route from Warsaw to Stryi
Source: Google maps screenshot
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From Hong Kong, there is an option of air
transport either to Warsaw airport or to
Frankfurt airport. The airline that will carry out
the transportation is Emirates (IATA code EK).
Variability in the formation of delivery
schemes will also arise due to the fact that it is
possible to receive and transfer cargo to

6-22
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another mode of transport at the destination
airports through different agents, with the
involvement of different motor carriers.

As we can see, the route from Warsaw to
Stryi passes through the Rava Ruska border
crossing point.
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Figure 2. Route from Frankfurt to Stryi
Source: Google Maps screenshot

In this route from Frankfurt, the most
optimal point for crossing the border will be
Krakovets.

A network graph showing possible
delivery schemes is presented in Fig. 3.

D@
Seis
iy DD

Figure 3 - Network graph of possible delivery schemes
Source: [6]
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Works on the delivery of goods by
direction Hong Kong to Stryi

The time and cost parameters for each
delivery scheme will be defined as the sum of
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the corresponding values. An additional
parameter that takes into account the cost of
the cargo, namely the present value it is clear
researching the Table 6.

Table 6 - Works on the delivery of goods by direction Hong Kong to Stryi

A2 Description of work Cost, USD| Time, days
work
1 2 3 4
1 2 | Registration of cargo and documents and loading onto the plane 110 1,0
2 3 | Delivery by air transport to Warsaw 8534 1,0
2 4 | Delivery by air transport to Frankfurt 7507 1,0
3 5 | Acceptance of cargo in Warsaw by agent 1 250 1,5
3 6 | Acceptance of cargo in Warsaw by agent 2 270 1,0
4 7 | Acceptance of cargo in Frankfurt by agent 3 200 1,5
4 8 | Acceptance of cargo in Frankfurt by agent 4 245 1,0
5 9 | Transfer of the cargo by agent 1 in Warsaw to the carrier LEGION 510 25
5 | 10 | Transfer of cargo by agent 1 in Warsaw to the carrier LLC ALL TRANS 510 2,0
Source: Developed by authors
C = (Cfreight +Cr) X (1+A)" (D n= %65 o)

where C’ — assessment of the cost of the
cargo and its delivery, taking into account the
time factor (integral assessment);

Crreight— the purchase price of the cargo;

Cr — transportation costs;

(1+2)"_ multiplier of interest accrual by
interest rate A by n periods.

To calculate the total cost indicator, you
need to know the average bank rate
parameter. Analysis of the financial market
determined that this parameter is equal to
17%.

So, we have calculated the parameters of
all possible delivery schemes and the results
of the calculations have been summarized in
a Table 7.

Table 7 - Results of parameters calculation for various delivery schemes

d:ll?vzfry Delivery scheme accordingly Transportation Delivery time T, | Present value C’,
to network graph costs Cr, USD days usD
scheme
1 2 3 4 5

(1) 1-2-3-5-9-13-17 11054 8 544925,96
(2) 1-2-3-5-10-14-17 11124 75 544879,00
3) 1-2-3-6-9-13-17 11059 75 544813,79
(4) 1-2-3-6-10-14-17 11129 7 544766,84
(5) 1-2-4-7-11-15-17 11037 75 544791,72
(6) 1-2-4-7-12-16-17 11077 75 544831,85
(7 1-2-4-8-11-15-17 11092 6,5 544612,59
(8) 1-2-4-8-12-16-17 11132 7 544769,85

Source: Developed by Reznik Volodymyr

So, the analysis of the calculation results
shows that when transporting video cards

from Hong Kong to Stryi, the optimal delivery
scheme will be:
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- according to the "cost" parameter - 5
scheme;

- according to the parameter "time" and
"present value" - 7 scheme on the Table 7.

Thus, in the case when all criteria have the
same value, it is necessary to use decision-
making criteria under conditions of
uncertainty. To obtain the comparison results,
it is necessary to bring the parameters of
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Table 1.6 into a relative form by dividing the
elements of each column by the minimum
value. The results of this transformation are
summarized in the Table 1.6. The general
appearance of the matrix is shown in Fig.3.
Next, the values of the sought criteria for the
specified parameters are determined (see
Table 8).

Table 8 - Relative parameter values by route Hong Kong - Stryi

Ne of Relative parameter values
delivery Delivery scheme accordingly to network graph T C c’
T
scheme
1 2 3 4 5
(1) 1-2-3-5-9-13-17 1,0015 1,2308 1,0006
(2) 1-2-3-5-10-14-17 1,0079 1,1538 1,0005
(3) 1-2-3-6-9-13-17 1,0020 1,1538 1,0004
4) 1-2-3-6-10-14-17 1,0083 1,0769 1,0003
(9) 1-2-4-7-11-15-17 1,0000 1,1538 1,0003
(6) 1-2-4-7-12-16-17 1,0036 1,1538 1,0004
(7 1-2-4-8-11-15-17 1,0050 1,0000 1,0000
(8) 1-2-4-8-12-16-17 1,0086 1,0769 1,0003

Source: Developed by Bugayko Dmytro and Reznik Volodymyr

Accordingly to our case the rows
(possible actions R;) of this matrix are possible
delivery schemes. The columns (states of
nature Si) are delivery criteria. The elements
of the matrix are the result of choosing the
j-th action and implementing the i-th state Viji.
[5]

First decision-making criterion that we
will apply is Laplace’s criterion. The average
arithmetic value of losses (M) is calculated
according to formula bellow for all variants of

delivery routes. All states of nature are
assumed to be equally probable [6]

1 n
Mj(R):;leVji (3)

Source where n — the number of states of
nature (in our case 3).

Let’s calculate the criterion for all delivery
schemes:

1 delivery scheme: M1=1/3 x (1,0015+ 1,2308 + 1,0006) = 1,0776;
2 delivery scheme: M>=1/3 x (1,0079+ 1,1538 + 1,0005) = 1,0541;
3 delivery scheme: M3=1/3 x (1,0020+ 1,1538 + 1,0004) = 1,0521;
4 delivery scheme: Ms=1/3 x (1,0083+ 1,0769 + 1,0003) = 1,0285;
5 delivery scheme: Ms=1/3 x (1,0000+ 1,1538 + 1,0003) = 1,0514;
6 delivery scheme: Ms=1/3 x (1,0036+ 1,1538 + 1,0004) = 1,0526;
7 delivery scheme: M7= 1/3 x (1,0050+ 1,0000 + 1,0000) = 1,0017;
8 delivery scheme: Ms=1/3 x (1,0086+ 1,3769 + 1,0003) = 1,0286.

Then, among the calculated values, the
smallest one is chosen. It will determine the

optimal delivery scheme. According to the
calculations, the smallest value is 1,0017,
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which corresponds to the 7th delivery
scheme.

The next criterion that we will apply for
decision making is Wald's criterion. It is based
on the principle of greatest caution. In the
case when the result Vi represents losses, the
minimum criterion is used when choosing the
optimal strategy. It is necessary to find the
largest element in each row at the first stage
max{VU.}, and then the action R;j (row j) is
selected, which will correspond to the
smallest element of these largest elements:

W =min max{Vﬂ} (4)

J

So, we need to determine the largest
elementin each row:

1 delivery scheme: 1,2308;
2 delivery scheme: 1,1538;
3 delivery scheme: 1,1538;
4 delivery scheme: 1,0769;
5 delivery scheme: 1,1538;
6 delivery scheme: 1,1538;
7 delivery scheme: 1,0050;
8 delivery scheme: 1,0769.

Table 9. The risk matrix of Savage’s criterion
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Among the maximum values found, in
the last step we determine the smallest one.
This is 1,0050 and belongs to 71" scheme.

The third criterion that we will use is
Savage’s criterion. It is based on the use of a
risk matrix, the elements of which are
determined by the formula:

=V, —min{y, | (5)

[/
y j

That is, rij - the difference between the
best value in column i and the values of Vjj at
the same i. According to the criterion, it is
recommended to choose the strategy in
which the value of the risk will take on the
smallest value in the most unfavorable
situation:

W = minmaxly, | (6)

J 1

The results of the calculation of the risk
matrix for eight routes are summarized in the
Table 9.

Ne of delivery | Delivery scheme accordingly to Risk parameter
scheme network graph T Cr Cc’ max
(1) 1-2-3-5-9-13-17 0,0015 0,2308 0,0006 0,2308
(2) 1-2-3-5-10-14-17 0,0079 0,1538 0,0005 0,1538
(3) 1-2-3-6-9-13-17 0,0020 0,1538 0,0004 0,1538
4) 1-2-3-6-10-14-17 0,0083 0,0769 0,0003 0,0769
(5) 1-2-4-7-11-15-17 0,0000 0,1538 0,0003 0,1538
(6) 1-2-4-7-12-16-17 0,0036 0,1538 0,0004 0,1538
(7 1-2-4-8-11-15-17 0,0050 0,0000 0,0000 0,0050
(8) 1-2-4-8-12-16-17 0,0086 0,0769 0,0003 0,0769

Source: developed by Reznik Volodymyr

In the column with the maximum risk
value for each scheme, we will look for the
smallest element. This is 0,0050 and it belongs
to 7™ scheme.

The last criterion that we will consider is
Hurwitz criterion. It is based on the following
two assumptions: nature can be in the most

unfavorable state with probability (1 — o) and
in the most favorable state with probability a,
where o is the confidence coefficient. If the
elements of the matrix represent losses, then
choose an action that fulfills the following
conditions: [7]
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W= m_in[a minV¥; + (I - a)max VﬂJ (7)
J i i

Source [12]

This criterion establishes a balance
between cases of extreme optimism and
pessimism by weighting these two ways of
behavior with the corresponding weights (1 —
a) and a, where 0 < a < 1. The value of a is
determined depending on the tendency of
the decision-maker to be optimistic or

pessimistic. If there is no pronounced
tendency, a=0.5 is most often used. [7]

To determine the desired delivery option
according to this criterion, you need to find
the sum of the products of the smallest and
largest value by the coefficient 0=0.5. [7]

Let’s perform calculations:

1 delivery scheme: 0,5x1,0006+0,5x1,2308=1,1157;
2 delivery scheme: 0,5%1,0005+0,5%1,1538=1,0772;
3 delivery scheme: 0,5x1,0004+0,5%1,1538=1,0771;
4 delivery scheme: 0,5%1,0003+0,5x1,0769=1,0386;
5 delivery scheme: 0,5x1,0003+0,5%1,1538=1,0769;
6 delivery scheme: 0,5x1,0004+0,5x1,1538=1,0771;
7 delivery scheme: 0,5x1,0000+0,5%1,0050=1,0025;
8 delivery scheme: 0,5x1,0003+0,5%1,0769=1,0386. [12]

Among the calculated values, we again
choose the smallest element. This is 1,0025
and also belongs to 7™ scheme.

Let's summarize all the calculations made
according to the four criteria into a Table 10.

Table 10 - Choosing a delivery scheme based on decision-making criteria. [7]

Ne of delivery Laplace’s Wald’s criterion, Savage’s Hurwitz criterion,
scheme criterion, M;R)) max(V;) criterion, max(r;) [0‘ minV’, +(1—o)maxV;, J
(1) 1,0776 1,2308 0,2308 1,1157
(2) 1,0541 1,1538 0,1538 1,0772
(3) 1,0521 1,1538 0,1538 1,0771
(4) 1,0285 1,0769 0,0769 1,0386
(5) 1,0514 1,1538 0,1538 1,0769
(6) 1,0526 1,1538 0,1538 1,0771
(7) 1,0017 1,0050 0,0050 1,0025
(8) 1,0286 1,0769 0,0769 1,0386
Minimum value 1,0017 1,0050 0,0050 1,0025

Source: Developed by Bugayko Dmytro

Therefore, taking into account the results
of calculations based on various decision-
making criteria, it will be advisable to choose
the 7t delivery scheme. This scheme involves
air transportation to Frankfurt, cooperation
with agent 4 there and the use of the LEGION
company for road transportation to the
destination point (Stryi).

Conclusions. In  today's unstable
conditions of the functioning of enterprises, it
is important in formation a logical chain of

building an effective organizational and
economic mechanism for the innovative
development of the transport industry in the
system of multimodal transportation, which is
able to ensure the efficiency of management
and the competitiveness of the industry.

The innovative activities of transport
industry enterprises are aimed at:

- ensuring high quality of transport
services;
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- timeliness of order fulfillment and
transportation;

- ensuring safety of cargo transportation;

- implementation of modern information
systems;

- use of energy-saving technologies;

- increasing  the  environmental
friendliness of transport services.

The main reasons that hold back the
innovative development of the transport
industry in the system of multimodal
transportation are:

- the imperfection of the legal basis for
carrying out cargo multimodal
transportation;

- inconsistency of the rules for the
transportation of dangerous goods with the
EU norms;

- lack of conditions for the creation and
operation of domestic operators of
multimodal transportation;

- imperfection of the tariff policy in
transport;

- high risks of multimodal operators when
organizing such long-distance transportation
involving two or more modes of transport;

- technological backwardness of
transport and infrastructure, low level of
introduction of modern technologies and
implementation of innovative policy in the
transport industry;

- disproportions between the levels of
development of railway infrastructure
capacities and the capacities of ports for cargo
processing;

- the presence of "bottlenecks" in the
infrastructure of transit transportation by
railway transport;

- lagging behind in the implementation
of new information technologies;

- lack of a compensation mechanism for
investments in strategic transport facilities;

- lack of a transparent system of
accounting for transport costs and an
effective control mechanism for the provision
and use of funds intended for the repair,
reconstruction and construction of transport
infrastructure;
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- lack of highly professional and
experienced specialists in  multimodal
transportation, etc.

The creation of new multimodal corridors
will allow to overcome the infrastructural
imbalance in the territories of large
integration associations. In particular, the
development of multimodal corridors in the
East-West and North-South directions is
planned on the territory of the European
Union, as well as the creation of four diagonal
corridors. Multimodal transportation is
especially relevant in the context of realizing
the potential of European integration,
simplifying trade and logistics procedures,
and developing international partnerships.
Thus, in the presence of negative
macroeconomic trends, today foreign trade
operations were carried out with partners
from 220 countries of the world, and the
largest volumes of exports among services
were transport services, which accounted for
54.8% of the total volume of exports.

The state of the pre-war transport market
was studied. Until February 2022, the market
had a heterogeneous structure of
development, because the global regressive
processes associated with the global
epidemic of the corona virus had a significant
impact on it. At the same time, it should be
noted that the total volume of transportation
increased in 2020 compared to 2019. This was
mainly due to road transport. Other types of
transport either remained at the same level
(water transport, aviation) or decreased (rail).
With the beginning of the large-scale
invasion, the transport infrastructure of
Ukraine was significantly affected, many
railway and road routes were destroyed, the
sky was completely closed for air transport
and seaports were almost completely
blocked. The increase in passenger and
freight flows in the western direction
highlighted the problems of the border
infrastructure.

Like many commercial enterprises,
logistics companies with the beginning of the
war were forced to rebuild their activities,
developing new schemes of work in the
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conditions of martial law. Thus, the FTP
Company,  having experienced  the
destruction of many transportation schemes,
had to look for ways to build new routes.
Those transportations that were in a mixed
connection with the participation of air
transport are now planned to be delivered to
the airports of Poland or Germany, and from
there to Ukraine by road transport.

At the enterprise level, it is necessary to
solve the tasks of restructuring one's own
business processes or modernizing existing
ones to adapt to external circumstances. Thus,
due to the cancellation of air transportation
and the blockade of sea ports, the FTP
company is forced to rebuild its multimodal
routes. Delivery by air transport will be carried
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out to the airports of European countries.
Thus, the work simulates various delivery
schemes for the route Hong Kong - Stryi,
considering the involvement of various
delivery airports and the involvement of
various agents and carriers.

A scientific approach was applied to form
the optimal base of the company's partners,
namely companies that carry out road
transportation, namely the method of export
evaluations for ranking carriers according to
certain criteria.

To determine the optimal delivery
scheme among the developed options,
decision-making methods under conditions
of uncertainty, namely the Laplace, Wald,
Savage and Hurwitz criteria, were applied..
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INTERRELATION OF EXTERNAL COSTS OF ROAD TRANSPORT
AND FINANCIAL AND LOGISTICS INDICATORS OF THE EU
COUNTRIES

Lidia Savchenko, Oleksander Tsapenko. "Interrelation of external costs of road transport and
financial and logistics indicators of the EU countries". Internal costs refer to the direct monetised costs for a
person or organisation undertaking an activity. They are costs that a business bases its price on. External costs
are not included in price and consist on the cost of disposing of the product at the end of its useful life, the
environmental degradation caused by the emissions, pollutants and wastes from production, the cost of health
problems caused by harmful materials and ingredients and social costs associated with increasing
unemployment due to increasing automation. In such way, external costs or externalities refer to the economic
concept of uncompensated social or environmental effects.

The countries of the European Union have long been engaged in converting indirect losses from transport
into financial units. The latest existing 2019 Handbook on External Costs of Transport considers not only
marginal external costs, but also total and average external transport costs across the EU, Switzerland and
Norway.

Our goals in this research are:

- identification of factors that have a significant impact on the total external costs of transport at the
country level;

- determining of the degree of such influence;

- determination of interdependence (multicollinearity) of factors of influence;

- determination of the direction of influence (direct or inverse dependence);

- making conclusions regarding the possibility of determining the external costs of the country based on
the selected factors.

On the basis of correlation-regression analysis, factors were determined that have a clear relationship
with the external costs of road transport - the country's GDP, the amount of transport work produced by the
country in tkm and the amount invested in road infrastructure. Values of Multiple R and R-square of the
regression model (very next to 1) allow us to make a conclusion that these three factors are sufficient to explain
the variable (external costs) at a reliability level of 95%. All factors are statistically significant and should be
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involved in the model. Another important result is the sign with which the coefficients are present in the model:
with an increase in % of GDP and transport work, external costs will increase, however, with an increase in
investment in road infrastructure, the value of external costs of transport will decrease.

Finally, the regression equation of the country's external transport costs as a function of the three
aforementioned indicators was obtained. A very good representation of the statistical data with the resulting
regression model can be observed. It can be assumed that this model can be used to predict external costs of
road transport and transfer the methodology to countries outside the EU, for example, Ukraine..

Keywords: external costs of transport, road infrastructure, transport work, infrastructure investment,
correlation, regression.

Jlioia Cas4yeHko, OnexkcaHop LjaneHKko. «B3aemo36'a30K 308HiWHIX aumpam aemomobinbHoz20
mpaHcnopmy ma ¢iHaHco8o-102icMu4HUX NOKA3HUKie KpaiH €C». BHympiwHi sumpamu cmocyromecsa
NpAMUX 2pouwlosux sumpam 0J19 0cobu Yu opeaHizauil, Aki 30itcHIOOMb NedHy dianbHicMe. Lje sumpamu, Ha
AKux 6i3Hec 6asye ceolo YiHy. 308HiWHI suMpamu He 8x00aMe y 8iONYCKHY YiHy ma ckadaromecsa 3 eapmocmi
ymunizayii npodykmy 8 KiHYi mepmiHy (i020 KOPUCHO20 BUKOPUCMAHHA;, 8mpam 8i0 Nno2ipweHHs
HABKOMUWHbBO20 CepedosuUd, CnpUHUHEHO20 8UKUOAMU, 3abpyoHIo8a4yamu ma gioxooamu supobHUUMEa;
sapmocmi npobsiem 3i 300p08’aM, CnpUYUHEHUX WKIOAUsUMU Mamepianamu ma iHepedieHmamu; CoyianbHuXx
sumpam, nog'a3aHux 3i 3pocmMaHHAM 6e3pobimms uepe3 3poCMAHHA dsmomamu3sauii. Takum 4YUHOM,
308HIWHI sBuMpamu abo 308HiWHI ehekmu 8iOHOCAMbCA 00 eKOHOMIYHOI KOHUenuyil HeKOMNEHCOBAHUX
coyianbHuUx abo ekosoziyHux egpekmia.

Kpaitu €spocoro3y 0asHo 3almaromsca nepesedeHHAM Henpamux 36umkie 8i0 mpaHcnopmy y
¢iHaHcosi o0uHuYi. OcmarHil icHytoqul JJogiOHUK i3 308HIWHIX sumpam HA mpaHcnopmi 3a 2019 pik
p032/1A0a€ He Jiuwie MApXUHAbHI 308HIWHI sumpamu, a U 3a2asbHi ma cepedHi 308HiWHI MpaHcnopmHi
sumpamu e kpaiHai €C, Lllsetiyapii ma Hopeeail.

Hawi yini 8 ybomy 00CNiOKeHHI:

- BU3HAYEHHA hakmopis, W0 MarmMe 3HAYHUU 8NJIUB HA 3A2As1bHI 308HIWHI BUMPAMU MpAaHcnopmy Ha
pi8HI KpaiHu;

- BUBHAYEHHA CMYNeHA maKo2o 8nsiusy;

- BUBHAYEHHA 83AEMO3A/IEXXHOCMI (MyJIbmuKoJIiHeapHOCMi) hakmopisa ennugy;

- BU3HAYEHHA HANPAMKY 8nJu8y (NpAMA Yu obepHeHa 3anexHicme);

- hopMysII0BAHHA BUCHOBKIB W000 MOX/IUBOCMI BU3HAYEHHA 308HIWUHIX 8UMPAM KPAiHU HA OCHOB8|
o06paHux ¢hakmopis.

Ha ocHosi kopenayiliHo-pezpeciliHo20 aHanizy susHayeHo akmopu, Aki marome 4imkuli 36’a30K i3
308HIWHIMU 8UMpamamu agmomobinbHoz2o mpaHcnopmy — BBl kpaiHu, o6cse mpaHcnopmHoi pobomu,
8UpObsIeHOT KpaiHO 8 MKM, ma cyma iHgecmuyit y 0opoxHio iHgppacmpykmypy. 3HaqyeHHa Multiple R i R-
Kkeadpam pezpeciliHoi modeni (o € Oyxe 61u3bKuMU 00 1) 00380/1A10Mb HAM 3pOOUMU BUCHOBOK, WO YUX
mpbox hakmopie 00CMAamMHb0 071 NOACHEeHHA 3MIHHOT (308HiWHIX BUMpam) 3 pigsHem HaditiHocmi 95%. Yci
hakmopu € cmamucmuy4HO 3HAYyWUMU i, OMxe, NOBUHHI 6ymu 3adisHi 8 mMoldeni. IHWuUM 8axIugum
pe3ysibmamom € 3HAK, 3 AKUM KoegiuieHmu ¢akmopie npucymri e moodeni: 3i 36inowieHHAmM BBIT i
mpaHcnopmHoi pobomu 308HiWHI 8UMpamu 3pocmyms, 00HAK 3i 36inbWeHHAM iHBecmuyilti 8 OOPOXHIO
iHpacmpykmypy 8enu4uHa 308HilLHIX BUMPAM HA MPAHCNOPM 3MEHUWUMbCA.

Hapewmi, ompumare pisHAHHA pe2pecil 308HIWHIX MPAHCNOPMHUX 8UMPAM KPAiHU AK 3aJ/1eXKHICMeb
8i0 mpvox suwes2adaHux iHOukamopis. MoxHa cnocmepizamu Oyxe edpHe NpeodCMAssIeHHA
cmamucmuy4HUX 0aHUX 3a 00NOMO20K0 OMPUMAHOI pezpeciliHoi modeni. MoxHa npunycmumu, wo 0aHa
MoOes1b Moxe bymu 8UKOPUCMAHA 071 NPO2HO3YBAHHSA 308HILUHIX BUMPAM HA asmMomobinbHUU mpaHcnopm
i nepeHeceHHa Memo0osioeil 8 KpaiHu no3a €C, HaNpuknao, 8 YKpaixy.
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Knrouoei cnoea: 30BHilHi BUTPaTV Ha TPAHCMOPT, AOPOXKHSA iHPPACTPYKTYypa, TpaHCNopTHa poboTa,
iHBeCTULiT B iIHPppaCTPYKTYypy, Kopensuis, perpecisa

Jluousa CasyeHko, AnekcaHop LjaneHko. "B3aumocesa3sb eHeWHUX U30epxKeK asmomo6uibHo20
mpaHcnopma u ¢uHAHCOB80-/1I02UCMUYecKUX nokazamenel cmpax EC". BHympeHHue pacxodsi
Kacaromcs npambix 0eHexHbIX 3ampam 0718 IUYHOCMU UJIU 0P2aHU3ayuu, OCywecmssiaouux onpeoesieHHyo
deamesibHOCMb. MO 3ampamel, Hd4 KOMOpbIX GU3HeC OCHOB8blsaem C80K UeHY. BHewHue pacxodel He
BKJIIOYAIOMCA 8 OMNYCKHYIO UeHY U COCMOoAm U3 CmouMocmu ymuausayuu npodyKma 8 KOHUe CPOKa e20
NOJIe3HO20 UCNOJ/IL30BAHUS;, NOMepb Oom yxyoOweHUa OKpyxarwel cpedbl, 8bI38AHHOU 8bibpoCcaAMU,
3d2pA3HUMeNAMU U 0mxo0amu npou3goocmad; CmoumMocmu npobiem co 300p08beM, 8bI38AHHbIX BPEOHbIMU
Mamepuanamu u uHzpedueHmMamu; CoOUUaIbHbIX pacxo008, C8A3AHHbIX C pocmom be3pabomuysl u3-3a pocma
asmomamusayuu. Takum o06pas3om, 6HelWHUe 3ampamel UAU BHeWHUe 3@geKkmosl OMHOCAMCA K
SKOHOMUYecKoU KOHUeNnyuu HeKOMNEHCUPOBAHHbIX COUUAbHbIX UU 3KOI02U4ecKUX 3¢hhekmos.

CmpaHbl Espocoto3a 0agHO 3aHUMAromca nepesooOM KOCBEHHbIX yOblmKo8 om mpaHcnopma 8
¢uHaHcosble eduHuUybl. [TocnedHul cywecmayroujuti CnpasoyHUK No 8HEWHUM pacxo0am Ha mpaHcnopme
3a 2019 200 paccmampusaem He MOJIbKO MAPXUHAJIbHble 8HeWHUe pdcxoobl, HO U obwue u cpedHue
8HewHuUe mpaHcnopmHele pacxoosl 8 cmpaHax EC, lllseliyapuu u Hopsezuu.

Hawu yenu 8 smom uccsiedo8aHuu:

- onpedesieHue hakmopos, OKAa3bl8arWUX 3Ha4uUmesbHoe 8/1UAHUE HA obujue 8HeWHue pacxoosbl
MpaHcnopma Ha yposHe CMpaHsi;

- onpedesieHUe cmeneHU Makozo 8030elicmeus;

- onpedesieHuUe 83auMO3d8uUCUMOCMU (MyJIbMUKOAUHEapHOCmMu) pakmopos 8o30elicmausi;

- onpedesieHuUe HanpasseHusa 8o30elicmaus (NpAMAas unu 06pamMHas 3a8UCUMOCMS);

- hopmynuposaHue 8180008 0 BO3IMOXHOCMU onpedesieHUs BHeWHUX pacxo008 CMpdHbl Ha OCHose
8bI6PAHHbIX (haKMOopos.

Ha ocHose koppenayuoHHO-pezpecCcUOHH020 aHaau3d onpeodesieHbl (PaKmMopbl, KOmopole UMerm
YemkKylo C8A3b C BHEWHUMU 3ampamamu dasmomobusibHo2o mpaHcnopma - BBI1T cmpaHs, obwvem
mpaHcnopmHol pabomel, Npou3soouMol cmpaHol 8 MKM, U CyMMd UHBecmuyuli 8 OOPOXHYIO
uHgppacmpykmypy. 3HadeHua Multiple R u R-keadpam pezpeccuoHHoU mMmodenu (Komopeie o4eHb 6/1U3KU K 1)
Nno380s1A10Mm c0eslams 3aK/TI0UeHUe, 4Ymo 3mux mpex pakmopoe 00CMamoyHo 0/19 06vACHEeHUS nepemMeHHOoU
(8HeWHUX 3ampam) ¢ yposHem HaoexHocmu 95%. Bce pakmopsl cmamucmuyecku 3Ha4umsl U,
c1e0o8ameribHO, 00/XHbl GbiMb 3a0elicmeo8aHbl 8 MOOEU. []py2um 8aXKHbIM pe3ybmamom A8/1Aemcs 3HAK,
C KomopbIM Ko3hgpuyueHmel hakmopos npucymcmayrom 8 Mooesu: ¢ ysesuyeHuem BBl u mpaHcnopmuod
pabomesl 8HewHue U30epXKU 803pacmym, OOHAKO C ygenudeHUueM UHBecmuyuli 8 OOpPOXHYIO
UHppacmpykmypy 8esuduHa 8HeWHUX pacxo008 Ha MPAHCNOPM CHU3UMCA.

HakoHeu, nonyd4eHo ypasHeHue pezpeccuu BHeWHUX MPAHCNOPMHbIX pAdcxo008 8 CmpdHe Kak
3ds8UCUMOCMb OM mMmpex 8bIleyNOMAHYyMbIX UHOUKamopos. MoxHo Habnwdames o4YeHb Xopouwiee
npedcmassieHue cmamucmuyeckux OAHHbLIX C NOMOWbIO NOJTyYeHHOU pezpeccuoHHoU modenu. MoxHo
NpednosoXums, YmMo OAHHAA MOOesdb Moxem 6bimb UCNOAL308AHA O NPO2HO3UPOBAHUA BHEWHUX
pacxo008 Ha asmMomobusIbHbIU MPAHCNOPM U hepeHoca Memoodoso2uu 8 cmpatsel sHe EC, Hanpumep 8
Ykpauny..

Knrouyeabie cnoea: BHelLHMe pacxofbl HAa TPAHCMOPT, AOPOXHAsA MHOPACTPYKTYpPa, TPAHCMOPTHas
paboTa, UHBeCTULUN B UHGPACTPYKTYPY, KOPPenaLms, perpeccus.

Introduction. Internal costs refer to the disposal) for a person or organisation
direct monetised costs (planning, undertaking an activity [1]. They are costs that
construction, management, maintenance, a business bases its price on. They include
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costs like materials, energy, labour, plant,
equipment and overheads [2]. External costs
are costs that are NOT included in what the
business bases its price on. These include:

- the cost of disposing of the product at
the end of its useful life

True
market price

False

market price Profit

Infernal
costs

Hidden costs -

paid by society costs

False
price

External

23-34
v.17 (2023)
https://smart-scm.org

- the environmental degradation caused
by the emissions, pollutants and wastes from
production

- the cost of health problems caused by
harmful materials and ingredients

- social costs associated with increasing
unemployment due to increasing automation

[2].

Profit.

True cost

F'rternal
+

Extarnal
cosls

True
price

—>

Figure 1 — External costs and true price [2]

The goals in this research are:

- identification of factors that have a
significant impact on the total external costs
of transport at the country level;

- determining of the degree of such
influence;

- determination of interdependence
(multicollinearity) of factors of influence;

- determination of the direction of
influence (direct or inverse dependence);

- making conclusions regarding the
possibility of determining the external costs
of the country based on the selected factors.

Literature analysis. Two  British
economists are credited with having initiated
the formal study of externalities, or "spillover
effects": Henry Sidgwick (1838-1900) is
credited with first articulating, and Arthur C.
Pigou (1877-1959) is credited with

formalizing the concept of externalities.
Although Henry Sidgwick (1838-1900) first
articulated the idea of spillover costs and
benefits (externalities), Arthur C. Pigou (1877-
1959) receives most of the credit for
formalizing the concept. Pigou, a British
welfare economist (meaning that his
economic theories focuses on maximizing the
well-being of society), studied at King's
College in Cambridge and later served as the
chair of political economy at Cambridge from
1908 to 1943. The previous chair, Alfred
Marshall, significantly influenced Pigou's
thinking, as both were concerned about how
to use economic theory to promote social
well-being [3].

The word externality is used because the
effect produced on others, whether in the
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form of profits or costs, is external to the
market.

External costs (also known as
externalities) refer to the economic concept
of uncompensated social or environmental
effects. For example, when people buy fuel for
a car, they pay for the production of that fuel
(an internal cost), but not for the costs of
burning that fuel, such as air pollution. The
aim of the “polluter pays” principle and
environmental taxes is that these externalities
are internalised (e.g. by putting an eco-tax on
fuels) [1].

An external cost is a cost not included in
the market price of the goods and services
being produced, i.e. a cost not borne by those
who create it [4].

An external cost is a negative effect to a
third party from the production or the
consumption of a good [5].

An external cost is the cost incurred by an
individual, firm or community as a result of an
economic transaction which they are not
directly involved in. External costs, also called

Cost and
benefit

4

23-34
v.17 (2023)
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‘spillovers’ and ‘third party costs’ can arise
from both production and consumption [6].

Most transactions create external costs —
examples include [6]:

- Purchasing consumer goods commonly
creates waste in terms of packaging, as well as
other environmental costs including carbon
emissions resulting from travelling to stores
and outlets.

- Environmental costs can also arise from
the production process, including direct costs
from emissions and costs from transportation
and distribution.

- Excessive fishing can deplete fish stocks
and lead to unemployment in the fishing
industry in the future.

Where the goods are ‘demerit goods’,
such as cigarette and alcohol consumption,
governments may impose taxes to
discourage consumption and reduce external
costs. Information failure may result in a lack
of awareness of external costs, and hence a
sub-optimal level of consumption.

Marginal

Social Cosl

Marginal

Social Benefit

Q1

Q

-

Quantity

Figure 2 — Dependency between social, private and external costs [6]
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An external cost, such as the cost of
pollution from industrial production, makes
the marginal social cost (MSC) curve higher
than the private marginal cost (MPC). The
socially efficient output is where MSC = MSB,
atQ1, whichis a lower output than the market
equilibrium output, at Q. Net welfare loss can
exist in two situations. Firstly, it exists when
the marginal cost to society of a particular
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4 | Marginal
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economic activity, such as manufacturing
200,000 computers, is greater than the
marginal benefit to society. Secondly, it can
exist when the marginal benefit of a given
economic activity, such as producing
50,000m computers, is greater than the
marginal cost. The first situation can occur
when the market produces ‘too much’, and
the second when it produces ‘too little’. [7].

Cost and MSC
benefit Miarginal
Sodal Cost
A
MPC
‘Welfare loss
-§ ——————
g pb————
: |
3 |
g |
s | MsB
g | | Marglnal
5 | | Sodial Benefit
Z | | .
g a1 Q -
':‘ Socially  Free Quantity
- Effident  Markat

Miocation Mlocation

Figure 3 — Formation of welfare loss [7]

The countries of the European Union
have long been engaged in converting
indirect losses from transport into financial
units. In relevant studies, reference books,
instructions and regulations, such costs are
called external.

In 2008 the European Commission
commissioned the first Handbook on External
Costs of Transport, as part of the IMPACT
study [8]. The 2008 Handbook focus was on
marginal external costs of transport as a basis
for the definition of internalisation policies (in
line with the marginal social cost pricing
principle). It covered all main external cost
categories, including air pollution, climate
change, noise, accidents and congestion.

In 2014, the Handbook was updated to
reflect new developments in research and
policy [9]. Furthermore, the scope was
broadened: next to the external costs of
transport, infrastructure wear and tear costs

for road and rail transport were covered as
well.

The latest existing 2019 Handbook [10] is
an update to the 2008 and 2014 versions. It
considers not only marginal external costs, as
was the focus of previous Handbooks, but
also total and average external transport costs
across the EU, Switzerland and Norway. In
addition, data on external costs were
prepared for some non-European countries to
compare with European figures.

The latest vision of the European
Commission is to take into account these
types of external costs of transport:

- costs from traffic congestion;

- costs from traffic accidents;

- costs from traffic noise;

- costs from air pollution;

- costs from climate change;
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- other costs that presented in the studies
only conceptually, without a verified
methodology for their calculating.

The second classification of external costs
of transport is their division into total and
marginal. According to [5], external marginal
cost is the cost to a third party from the
consumption/production of one extra unit. In
[10] marginal costs show the total costs by
their types (congestion, accidents etc.), and
the marginal ones allow to determine the
value of the costs depending on the road
conditions, the distance traveled, the number
of passengers and cargo transported.

It should be noted that external costs of
transport are determined not only for the
most common mode of transport, road
transport, but also for other modes of
transport, namely:

- aviation;

- railway;

- marine;

- internal water.

Presentation of the main results.
Although existing methodologies cover
studies on monetization of external costs of
non-road modes of transport, however, some
difficulties are obvious. One of them is the
imperfect statistical database for EU countries
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for non-road modes of transport. Another is
the lack of scientific research, tested on
practical examples. Thus, unfortunately, the
latest Handbook for determining the external
costs of transport do not contain equally
verified methodologies for all modes of
transport.

Among other, Handbook of 2019 has
information about total external costs of road
transport in each country of the EU. The latest
data is from 2016 but they are supposed to
show also current dependency.

These values of external costs of road
transport were taken as the resulting indicator
(Y).

The following indicators were taken as
factors influencing external costs of road
transport:

- the country's GDP in % from total EU
GPD in 2016 (X1);

- number of tkm performed by country in
2016 (X2);

- the volume of investments in road
infrastructure by country in 2016 (X3).

Performed transport tonne-kilometres
were taken from [11] and show such numbers
by countries (Fig. 4).
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Figure 4 — Freight transport performance (road transport, min tkm, 2016) [11]
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Information about investment into road
infrastructure in 2016 is shown in Fig. 5.
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Figure 5 — Infrastructure investment in road transport (euro, 2016) [12]

Financial indicators of GPD in countries of
the EU in 2016 was found in the Eurostat
website (Fig. 6).

Germany 21.1
United Kingdom 16.0
France 15.0
Italy 1.3
Spain 75
Netherlands 4.7
Sweden 3.1
Poland 29
Belgium 28
Austria 24
Denmark 1.9
Ireland 18
Finland 14
Portugal 1.2
Greece 1.2
Czech Republic 1.2
Romania 11
Hungary 0.8
Slovakia 0.5
Luxembourg 04
Bulgaria 03
Croatia 0.3
Slovenia 0.3
Lithuania 0.3

Latvia 0.2
Estonia 1 0.1
Cyprus 1 0.1
Malta 1 0.1
0 5 10 15 20

Figure 6 — Share in the EU GPD (%, 2016) [13]
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Unfortunately, due to old statistics,
information was not found in open sources
for all EU countries in 2016. Therefore, the
worksheet with initial data contains
information only for those countries that
belonged to the EU in 2016 and for which it
was possible to obtain statistical data on all
the above factors of influence (Table 1).
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It should be noted that for the possibility
of direct comparison of the degree of
influence of each factor on external costs, the
units of measurement (Fig. 4-6) were
transformed to those that made it possible to
obtain approximately the same order of
numbers for all factors (resulting and
influencing).

Table 1. Statistics about external costs of road transport, performed work, investment in the
infrastructure and GPD by countries of the EU in 2016

Total external costs Performed tonne- | . Infrastruc.ture
Country % of EU GDP . investment in road
(bn €) kilometres (bn tkm) transport
port (10 min €)
Austria 18,30 2,40 18,09 44 40
Belgium 26,40 2,80 35,58 81,00
Bulgaria 6,50 0,30 35,40 16,31
Croatia 5,00 0,30 11,34 19,74
Czech Republic 13,60 1,20 50,31 84,92
Denmark 8,20 1,90 12,94 109,95
Estonia 1,50 0,10 6,72 14,86
Finland 740 1,40 26,85 117,80
France 109,10 15,00 152,80 921,60
Germany 165,70 21,00 315,77 1209,00
Greece 12,80 1,20 24,56 218,70
Hungary 11,10 0,80 40,01 80,27
Ireland 14,30 1,80 11,56 62,20
Italy 115,00 11,30 112,64 375,50
Latvia 2,30 0,20 14,23 19,00
Lithuania 3,90 0,30 30,97 35,70
Luxembourg 3,20 0,40 6,45 21,35
Poland 40,20 2,90 303,56 307,54
Portugal 16,80 1,20 34,68 7,90
Romania 21,20 1,10 48,18 236,68
Slovakia 5,40 0,50 36,11 75,14
Slovenia 2,70 0,30 2,14 14,90
Spain 64,30 7,50 216,99 388,00
Sweden 15,30 3,10 42,69 208,63
United Kingdom 99,40 16,00 157,66 856,14
Next, regression analysis was
performed and such values were obtained
(Table 2).
Table 2. Regression statistics

Multiple R 0,99

R Square 0,97

Adjusted R Square | 0,97

Standard Error 7,96

Observations 25
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Values of Multiple R and R-square (very
next to 1) allow us to make a conclusion that
these three factors are sufficient to explain the
variable (external costs) at a reliability level of
95% (that is by default in the MS Excel).

In our case the F Statistics is less than 0,05
(2,49E-16), which indicates that the
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explanatory variables (factors X1, X2, X3) have
a statistically significant association with
external costs.

The most important results were
obtained about the coefficients of the
regression equation, their boundaries as well
as errors and t-statistics (Table 3).

Table 3. Regression Coefficients, Errors, P-values, t Statistics

Coefficients | Standard Error | t Statistics | P-value | Lower 95% | Upper 95%
Intercept 1,67 2,04 0,82 0,42 -2,58 5,92
Factor X4 8,86 1,07 8,26 0,00 6,63 11,09
Factor Xz 0,09 0,03 3,20 0,00 0,03 0,15
Factor X3 -0,05 0,02 -2,22 0,04 -0,09 0,00

P-values tell us whether or not each
explanatory variable is statistically significant.
All factors are statistically significant (values
are from 0,00 to 0,04 that is less than 0,05). It
means that all factors should be involved in
the model.

The work [14] shows no significant
correlation between transport work and
infrastructure investment, which confirms the
absence of multicollinearity.

The coefficients for each explanatory
variable (8,86; 0,09; -0,05) show the average
expected change in the response variable,
assuming the other explanatory variable
remains constant. For example, for each
additional % of EU GDP, the external costs of
transport are expected to increase by 8,86,
assuming that all other factors values remain
constant.

As for the coefficient for the intercept, it
means that the expected external costs for a
country with 0 values of all factors X is 1,67. Of
course, this looks like nonsense, since with
zero GDP, and with the absence of transport
performance and investment in
infrastructure, the external costs of transport
cannot take place. However, here it should be
remembered that the value of this coefficient
is only an estimate, that is, an average. If we

talk about the interval in which it can change,
then its upper and lower limits (at a 95%
reliability level) are (-2,6; 5,9).

Another important result is the sign with
which the coefficients are present in the
model: the factors Xi and Xz have a positive
sign, and the factor X3 has a negative sign.
This can be regarded as the direction of the
influence of the factor on the resulting value.
That is, with an increase in % of GDP and
transport work, external costs will increase,
however, with an increase in investment in
road infrastructure, the value of external costs
of transport will decrease. This fact should be
taken into account by all countries when
assessing the feasibility of infrastructure
investment projects. If, in addition to the
direct economic component, the external
costs of transport are taken into account, this
may tilt the balance towards the expediency
of launching the project.

The last step is to show the regression
equation and illustrate the difference (and
similarity) between the real values of external
costs of transport for each country and the
theoretical values calculated using the
regression equation.

Regression is:

Y =1,67 +8,86-X1 +0,09-X2 - 0,05-X3,

where Y is external costs of road transport in bn euros;
X1 is the country's GDP in % from total EU GPD in %;
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X2 is performed transport work by country in bn tkm;
X3 is the volume of investments in road infrastructure by country in 10 min euros.

Now we can show the real and theoretical
(obtained using the regression equation) data

180,00
160,00
140,00
120,00
100,00
80,00
60,00
40,00

20,00

External costs of road transport, bn euros

0,00

real

of external costs of road transport in the
graph (Fig. 7).

regr

Figure 7 - Real and theoretical values of the external costs of road transport

Conclusions. To sum up, on the basis of
correlation-regression analysis, factors were
determined that have a clear relationship with
the external costs of road transport - the
country's GDP, the amount of transport work
produced by the country in tkm and the
amount invested in road infrastructure.
Values of Multiple R and R-square of the
regression model (very next to 1) allow us to
make a conclusion that these three factors are
sufficient to explain the variable (external
costs) at a reliability level of 95%. All factors
are statistically significant and should be
involved in the model. Another important
result is the sign with which the coefficients
are present in the model: with an increase in
% of GDP and transport work, external costs

will increase, however, with an increase in
investment in road infrastructure, the value of
external costs of transport will decrease.

We can observe a very good
representation of the theoretical data with
the resulting regression model. It can be
assumed that this equation can be used both
now and in the future to predict external costs
of road transport and transfer the
methodology to countries outside the EU, for
example, Ukraine.

It should be added that in the context of
road transport, there is mostly talk of negative
externalities, which is undoubtedly necessary,
but there is very little discussion of positive
externalities, the contribution of transport to
country's economic growth (and therefore
positive GDP growth).
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DEVELOPMENT OF INTELLIGENT TRANSPORT SYSTEMS OF
UKRAINE

Sergiy Grytsenko, Anastasiia Hrechkovska, Mariia Kordyak. "Development of intelligent
transport systems of Ukraine". The article determines that the possibilities of the extensive direction of
meeting the needs of society in increasing the volume of passenger transportation by increasing the number of
vehicles are largely exhausted, especially in large cities. A generalization of the modern development of
intelligent transport systems (ITS) in Ukraine was carried out in two directions. The direction of introduction of
advanced driver assistance systems (ADAS) into vehicles is highlighted. Reasonable expediency of the Maa$S
(Mobility as a service) direction of requlating passenger flows. The importance of ITS implementation in Ukraine
is highlighted. The goals of ITS development and the possibility of their application are considered. The main
traffic management systems are outlined using the example of GPS tracking in the city of Lviv. Important aspects
of the development of ITS in Ukraine are disclosed and the development of ITS of Ukraine is presented, in order
to increase road safety. It has been proven that under the conditions of a well-developed intelligent transport
system, non-stop synchronized traffic on streets and roads is ensured.

Keywords: intelligent transport system (ITS), GPS tracking, innovative technologies, transport
network, ITS development.

Cepaiti Ipuyenko, AHacmacia peukoecbka, Mapia Koposk. «Po3sumok iHmenekmyanbHux
mpaHcnopmHux cucmem 8 YKpaiHi». Y cmammi 8U3Ha4eHo, Wo MOXJ/1UBOCMIi eKCMeHCUBHO20 HaNPAMKY
3a0080s1eHHA nompeb cycnisibcmea 8 Hapowy8aHHi 0bcazis nepeseseHs nacaxupie WaAXom 36inbuieHHsA
yucesIbHOCMIi MpPAHCNoOpmMy 8 3HA4Hil Mipi sudepnaHi, 0cobs1ueo 8 senukux micmax. 30ilicHeHO y3az2aibHeHHS
CyydcHO20 p0O38UMKY iHMenekmyanbHux mpaHcnopmuaux cucmem (ITC) 8 YkpaiHi 3a 0soma Hanpamamu.
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BudineHo Hanpam 8npo8aocxeHHA 8 MPAHCNOPMHI 3acobu nepedosux cucmem donomoau sodiesi (ADAS).
O6rpyHmosaHa oouyinbHicme Hanpsamy pe2ymio8aHHA nacaxupcokux nomokig Maa$S (Mobility as a service).
Bucsimnero saxnugicme anposadxeHHA ITC 8 Ykpairi. Pozenadatomeca uini pozsumky ITC ma moxnaugicme
ix 3acmocysaHHsa. OKpec/ieHo OCHOBHI cucmemu ynpassiHHA OOPOXHIM pyXOoM HA NPUKAoi 3acmocy8aHHA
GPS-mpekiHe y m. JTbsis. Poskpumi eaxnusi acnekmu po3gumky ITC 8 YkpaiHi ma npedcmassneHul po3sumok
ITC YkpaiHu, 3a0na nidsuweHHA 6e3neku 00poxHbO20 pyxy. JJlogedeHo, wjo 3a ymos 0obpe po3suHymoi
iHmenekmyaabHOI MpPaHcNopmMHoI cucmemu 3abe3nedyemscsa HEBNUHHUU CUHXPOHI308aHUU pyx No 8y/IUYAX
i dopoezax.

Knioyoei cnoea: iHTenekTyanbHa TpaHcnopTHa cuctema (ITC), GPS-TpekKiHr, iHHOBaUiHi TeXHONOTi,
TpaHCNOpPTHa Mepexa, po3BuUTok ITC

Cepeeli puyeHko, AHacmacus Ipeukoeckasa, Mapusa KopOsk. "Pazseumue uHmessieKmyaabHbix
mpaHcnopmHeix cucmem 6 YKpauHe". B cmamee onpedesieHo, YmoO B803MOXHOCMU 3KCMeHCUBHO20
HanpaeneHusa yoognemsopeHus nompebHocmel obwecmea 8 ysenuyeHUU o06vemMa nAcCaXupckux
MpPAaHcNoOpMmMHwlx CpedCcMa 3a cHem ygesiudeHUsA YUC/1d mpaHcnopma 8 3Ha4umesibHolU cmeneHu ucyepnatei,
0Cc0b6eHHO 8 KpynHbix 20podax. OcyujecmeasieHo 0606ujeHuUe co8peMeHHO20 pa3sumus UHMeeKmyanbHblxX
mpa+cnopmHeix cucmem (UTC) 8 YkpauHe 8 08yx HanpasneHusx. BvideneHo HanpasneHue eHedpeHUA 8
mpaHcnopmHele  cpedcmea  nepedosbiX  cucmem  homouwu (ADAS). Ob6ocHosaHa
yesnecoobpasHoCMb HANpAsieHua pe2yslupo8aHusa naAccaxupckux nomokos MAAS (mobunbHocme 6
Kadecmee ycnyau). OcgeweHa saxHocmeo sHedpeHus UTC 8 YkpauHe. Paccmampusatomca yenu passumus
UTC u 803mMoXHOCMb UX ucnosib308aHua. O603HAYeHbl OCHOBHble cucmembl ynpasseHus OOpPOXHbIM
0suxxeHUeM Ha hpumepe ucnonb3osaHus GPS-mpekuHaa 80 Jlbeoge. Packpbimsl 8axHble acnekmeol pazgumus
UTC 8 YkpauHe, u npedcmassneHo pazsumue UTC YkpauHsl 0514 nosviuieHus 6e30nacHocmu 00pOXHO20
osuxeHus. [JokasaHo, Ymo 8 yc108UAX XOpowo pazsumoti UHmessieKmyansHol mpaHcnopmHouU cucmemel

sooumernto

obecnedyusaemcsa HenpepbliBHOe CUHXPOHU3UPOBAHHOE 08UXeHUE HA yauyax u 0opozax.
WHTeNNIeKTyaslbHasA  TpaHCnopTHaa cuctema  (UTQ),
WHHOBALMOHHbIE TEXHONOMMN, TPAHCNOPTHaA ceTb, pa3Butne UTC.

Knioueevie cnosa: GPS-TpeKuHr,

Introduction. Transport is an integral
part of the socio-economic development of
the country, cities and regions. Meanwhile, in
recent decades, the imbalance between the
needs for transport services and the real
capacity of all types of transport has been
growing.

To regulate traffic flows, new
technologies are created every day. They are
developed in order to make vehicles safer and
to improve comfort when using these
vehicles.

Such technologies are called - intelligent
transport  systems (ITS). With proper
application of ITS, transport systems are made
more efficient, safe and reliable.

ITS is a mixture of developments in the
computer field, information technology and
telecommunications together with
knowledge in the automotive and transport

sectors. Key ITS technologies emerge on the
basis of major developments in these sectors.
ITS can be defined as the application of
computer, information and communication
technologies to manage vehicles and
networks in real time, including the
movement of people and goods [1].

To date, the National Transport Strategy
of Ukraine for the period until 2030 has been
approved in Ukraine, which sets the following
tasks: the introduction of new technologies
and intelligent transport systems (ITS) to
improve the quality of the provision of
transport services, information systems about
the services provided, the introduction of an
electronic and integrated automatic fare
payment system [2].

At present, the implementation of the
planned scope of work has actually been
suspended due to military operations.Also, in
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order to restore, rebuild, modernize transport
infrastructure  facilities and  gradually
integrate the transport network of Ukraine
into the EU transport network, it is necessary
to take appropriate measures and adopt a
number of legal acts.

The purpose of the study: to determine
the development of ITS in Ukraine and its
application in practice.

Research task: determination of the
main goals of ITS development,
implementation of ITS traffic management in
the city.

Presentation of the main results.
Intelligent Transport Systems (ITS) have
become a vital component of modern
transport infrastructure, providing advanced
technologies and innovative solutions for
efficient, safe and sustainable movement of
people and goods. In Ukraine, ITS
development has been gaining momentum
in recent years, with various initiatives aimed
at improving the country's transport systems.

One of the main goals of the
development of ITS in Ukraine is to improve
the organization of traffic and reduce traffic
jams on the country's roads. The Ukrainian

) BanTax
Nawi, HassHi Ha GopT

AnmikicTpyBaHHa
36ip aakux
3acobu npu aoposi
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government has implemented several
projects to achieve this goal, including the
implementation  of intelligent traffic
management systems, the deployment of
smart sensors and cameras, and the
development of intelligent transportation
networks.

Examples of functions that can be
performed using ITS are shown in Figure 1.

The use of ITS contributes to the solution
of problems related to ensuring road traffic
safety, planning the operation of public
transport, eliminating traffic jams in transport
networks, increasing the productivity of
transport enterprises, as well as solving
problems related to environmental pollution
[4].

ITS has many advantages - high accuracy
of determining the location of the position of
vehicles for managing them in real time,
navigation service of emergency vehicles.
However, the creation of a continuous stable
navigation service in the conditions of tunnels
and high-rise urban buildings cannot be
provided by the capabilities of modern
satellite navigation systems.

CTaTyc MOHITOpHHIY TPaHCNOPTHOMD 3acoby

ABTOMaTU4HE YNPABNIHKA TPAHCNOPTHIUM 3acoGom
ABTOMaTH4HE NOBIZOMNEHHR NPo HeBeanexy

Miceki TpaHcnopTHi 3acobn

Bogii, 3abesneuenHs )
TpancnopTHMl napk KOHTpON | Mocnyrw 3i cknaganKA nnauy Ta rpadiky Mickkix nepeseseHs
) MOHITOPUHTY OGcnyroayBaHHs MICBKHX TPAHCNOPTHIMX 3acobie
ﬂepemw asTOMOBINEHKX A0pIM B3 32 3HAYHAMM LUNAXAMH, NpaBniHHA TPaHCNOPTHHK

TPaHCTIOPTHHMM
sacobamu ans
BaHTaMMHMX TA

KOME PLiitHNX
nepeseieHsL

Bk

(Ol
MonuT Ha nogopoxi
Hanasusaiui cutyauii
Harnsag 3a pyxom
KowTpons 3a npunagamm

TparcnopTHi 3acobin 3 mikpoxomn'oTepamm
Buau AiRNLHOCTI Ha AOPO3i 3 MiKpOKOMN'IOTEPAMM:
Pofoui 304K

IHchopmaLia npo poBxinas

Ynpaeninya
pyxom

YnpasniHus
TEXHMHHM
obcnyroaysaHHam
Ta GynieHuuTEOM

Ynpaenisxa
3aapxiBosaHnmMu
AaHUMK

|HTepteiick kapTok ANA NoAopOXe
Uentpanizosana o6pobika sunnat
Enextponnuin 36ip onnati

EnexrpoHHa 0nnata 3a NapxysaHHs

sacobis

v
Hapauua

nocnyr

ENEKTPCHHOT

onnatu

EI'IEKTPGHH naonnata

/ Ynpasnixua

«— ITC —»,

g

Ynpasnivua
MiCHKMMA
nepeseleHHAMH

beanexa Ta KOOpAMHALIR MiCbKIX NEPEEe3EHD
36ip onnard 3a npoiaa

[opoxxi 06'ekTit Bins AOpOTA ANA NOAOPONYIOHMX
nocnyramm y

ENEEIEENETTH
CHTYaLIAX

Poamiwexnn cnyxbin 3 Hag3Bu4aRHKX cHTYaLH
TpaxcnopThi 3ac06i ANA HANIBUMARKMX CHTYaLLiA
Po3amilLeHH: NPABODXOPOHHKX CTPYKTYP

Peaxwjia Ha katacTpodu Ta eakyauin
Hapauua nocnyr

BOJIAM Ta
NOACPOKYIHUM

Mocnyry 3 nnawysaxHs noAopoxd

JlanHi npo nocnyru nposainepa IuTepHeT-nocnyr
Mocnyrk AnA NOAOPOXYKHMX Y KioCKax

CninbHi noiaaxm

|uchopmauiiii nocnym Ans NOAOPOXYK4NX

Mocnyrk ckepyBaHHR Ta BUIHAYEHHA MApLIPYTY

ocnyri ocofucToro BoiA

Ocobucre obenyrosysaHHs NOROPoOXy04Oro

Figure 1 - Functions of the intelligent transport system [3, p. 4]
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The implementation of  these
requirements requires the integration of
positioning technologies with  wireless
communication technologies in order to
create a continuous virtual environment of
transport management in any conditions.

The trend of intellectualization and
digitalization of transport systems causes
certain problems [5] (Table 1).

Also, the disadvantages of ITS include:

- locality of the sources (lack of camera
coverage of 100% of the territory);

- the emergence of difficulties with the
accumulation of statistics on the basis of
existing databases;

Table 1. Pros and cons of implementing
systems of the European Union
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- the impossibility of a real assessment of
the target efficiency - the ITS pilot zone does
not scale to the size of the city;

-increasing the data error when changing
the ephemerides, which reaches 30 meters;

- the influence of the terrain on the
accuracy of the data;

- periodic disturbances in the continuity
of the signal, which are expressed in
distortion and delay in determining the
signal.

innovative technologies in the field of transport

Pluses

Cons

Overall road safety is increased through better control
and monitoring

The cost of electric cars is higher than conventional ones

A single integrated system with other counter and
monitoring services is being created

Payments for violations are reduced and the state
treasury is reduced

Reduction of cost of transportation

Loss of jobs for drivers, controllers, cashiers

Saving time on driving a car

The issue of cyber security is intensifying

Reducing emissions of harmful substances and
increasing the welfare of the population

The problem of disposal of electric accumulators and
their service

Today, there are many reasons that
inhibit the widespread use of ITS in the
transport system of Ukraine. The main such
reasons are: large volume and high
organizational and technical complexity of
implemented ITS projects; imperfection of the
legislative framework; shortage of highly
qualified personnel who can simultaneously
be experts in the transport industry and able
to solve the problem of integration at the
junction of various related departments,
organizations and services; misunderstanding
of the complexity of the tasks to be solved by
the customer and contractors, etc. [6, p. 121].

One of the most notable ITS projects in
Ukraine is the introduction of an intelligent
traffic management system in Kyiv. The

system, which is being developed by the city
authorities, is designed to provide real-time
traffic information, optimize traffic flow and
reduce traffic jams. It uses a network of smart
sensors and cameras installed throughout the
city to collect and analyze traffic data, which is
then used to optimize traffic flow and provide
drivers with real-time information about road
conditions.

In addition to traffic management, the
development of ITS in Ukraine also involves
the introduction of smart public transport
systems. The city of Lviv, for example, has
implemented an innovative transport
management system that uses GPS tracking
to provide real-time information on bus and
tram locations, schedules and delays. The
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system also includes a mobile app that allows
passengers to plan their journeys, buy tickets
and track their buses or trams in real time.
Anotherimportant aspect of ITS development
in Ukraine is the promotion of electric vehicles
and deployment of charging infrastructure.
The Ukrainian government has introduced
several incentives to encourage the adoption
of electric vehicles, including tax exemptions,
reduced parking fees and subsidies for the
purchase of electric vehicles. In addition, a
network of charging stations has been
created in the country, more than 500
charging stations have been installed
throughout the country.

In Ukraine, the formation of intelligent
transport systems is at an initial stage
(standards, legislative framework,
technologies and general principles of the
system are being developed) [7].

The main financial risk of implementing
an improved ITS model is underfunding,
which is minimized by staged funding, which
requires investing in sufficient volume for the
works within each stage of development. The
main legal risk is the lack of a legal basis for
the construction of IT and standardization in
the field of interaction of executive
authorities. It is possible to minimize the
group of legal risks due to the formation of a
legal environment, a methodological
complex for the creation of IT, as well as
conditions for the coordination of the
interaction of various executive authorities.
Market and technical risks include the lack of
a proven strategy and vision for IT
development. To minimize this risk, it is
necessary to create a scientific community to
develop its own ITS technologies and create a
National ITS Development Strategy [7].

Economic efficiency.lt consists in creating
conditions for ensuring the given mobility of
citizens, timely and reliable control of the
execution of municipal orders for the
implementation of transport work by
enterprises that carry out passenger
transportation, street cleaning, removal of
solid and liquid household waste. The
implementation of ITS in regional
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management bodies will improve the
efficiency of state and municipal transport
management due to customers and
contractors receiving a complete, up-to-date
picture of the planning and execution of
transport work of enterprises [8].

Ecological effect. An intelligent transport
system using technologies for redistribution
of road congestion due to the effective
operation of a number of subsystems
(subsystems for controlling traffic light
objects, subsystems for indirect control of
traffic flows, subsystems for restricting access
to certain sections of roads, subsystems for
managing parking loads, other subsystems)
allows to solve this the task of transferring or
redistributing places of traffic concentration
(traffic jams) to places where the ecological
situation is not as serious as in residential
areas or places of recreation of townspeople
(8].

The operation of smart urban transport
requires technologies that will allow data
exchange between the center of the system
and all its components, as well as between
individual elements of communication.

In order to understand the quality of
transportation, there is also an operational
system for controlling the process of
passenger transportation. The set of
electronic module GSM / GPS system is
installed in the bus [9].

In addition, the control system can
register the time and place of engine on-off,
memory card removal-insertion, other events
represented by relay signals, and can also
process one analog sensor, for example, to
assess the fuel level in the tank. On request,
the control of other parameters can be
included in the system or an information
board for the driver can be introduced. The
block architecture of the electronic module
allows it to be used in various configurations,
for example, only for the accumulation of
traffic logs with delayed control (without a
built-in modem), or only for operational
exchange with the monitoring center
(without a memory card) [10].
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The included external memory card is an
extremely convenient means of collecting
and transmitting movement results.

Smart urban transport is the use of
electronic, wireless and Internet technologies
that provide access to smarter, safer and
faster travel between two points in a large city
[11].

It provides city authorities with rich
information and control over traffic flows.
Cities that want to become a smart city often
start by building an intelligent transportation
infrastructure in the form of an Intelligent
Transportation Network (ITN). ITN includes:

- public transport management system;

- route information system and electronic
timetable;

- vehicle safety and control system;

- a single tariff [12].

The development of ITS in Ukraine is also
aimed at increasing road safety. The Ukrainian
government has proposed a number of
initiatives to reduce the number of road
accidents, including the implementation of a
new road safety strategy and the introduction
of advanced driver assistance systems (ADAS)
in vehicles [13].

ADAS is a driver assistance system based
on machine vision. The goal of the ADAS
system is to improve traffic safety by
informing and drawing the driver's attention.
At a minimum, this is a sound or vibration
warning to the driver of a potential risk that
requires attention. As a maximum -
emergency independent decision-making by
the system.

ADAS is distinguished by five levels: from
zero (only the driver participates in the
management) to the fifth (fully autonomous
management), that is, an unmanned car is an
extreme case of ADAS [14].

ADAS technologies such as lane
departure warning, adaptive cruise control
and emergency braking are designed to help
drivers avoid accidents and reduce the
severity of accidents.

Also, Maa$ (Mobility as a service) is one of
the examples of ITS for regulating passenger
flows. Mobility as a service is the integration
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of various forms of transport services into a
single mobile service available on demand
[15].

The goal of MaaS is to provide an
alternative to the use of private (individual)
modes of transport and to meet the growing
demand for mobility services with a minimum
number of vehicles.To meet the needs of the
population, the Maa$S operator provides the
opportunity to choose different types of
transport for the trip, such as public transport,
car or bicycle sharing (car-, bikesharing), taxi
or rented car; or their combination [16].

In Maas, there is no need to buy tickets for
each trip, an account is enough, which allows
the user to freely choose the mode of
transport convenient for him and pay for a
specific trip or pay a monthly fee [17].

Advantages of MaaS:

- improving the quality of life in the city;

-improving the efficiency of the transport
network;

- avoiding costs associated with owning
and operating own vehicles;

- possibility of effective movement;

- reduction of harmful emissions;

- reducing the number of traffic jams;

- use of the vacated parking space for
other public purposes [18].

The experience of the countries of the
European Union, the USA, Japan, China and
other countries in the promotion of IT projects
shows that in the conditions of a market
economy, only a single state policy allows to
unite the efforts of the state and its subjects,
businesses of all levels and sectors of the
economy in solving national goals in
transport complex. The implementation
mechanisms of ITS projects differ in different
countries, but the key components are the
same.

Early resolution can lead to a stronger and
more detailed understanding of ITS, the
benefits it can provide, and the
accompanying requirements for successful
structure, provisioning, implementation, and
operations among decision-makers and
professionals at all levels. Intelligent transport
systems can be effectively applied also in the
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network of multimodal transport and logistics
clusters [19, p. 347-350].

Conclusions. In  summary, the
development of intelligent transportation
systems in Ukraine is a vital aspect of the
country's efforts to improve transportation
infrastructure, reduce congestion, promote
sustainable mobility, and increase road safety.
Thanks to the implementation of various ITS
initiatives, Ukraine is on the way to a
developed and efficient transport system.
However, there is still much work to be done
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to realize the full potential of ITS in Ukraine,
and continuous investment and innovation
will be required to achieve these goals.

The experience of the world practice of
introducing ITS is recognized as a general
transport ideology of integrating the
achievements of telematics into all types of
transport activities to solve problems of an
economic and social nature: reducing the
number of accidents, increasing the efficiency
of freight transportation, ensuring general
transport safety, improving environmental
indicators, etc.
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THEORETICAL AND PRACTICAL ASPECTS OF CORPORATE
SOCIAL RESPONSIBILITY TOOLS USAGE BY AVIATION COMPANIES

Oksana Ovdiienko. "Theoretical and practical aspects of corporate social responsibility tools
usage by aviation companies". Corporate Social Responsibility (SCR) in aviation refers to the responsibilities
and actions that airlines and other aviation-related companies have towards their social, economic, and
environmental impacts. These responsibilities can include reducing carbon emissions, promoting sustainable
practices, ensuring passenger safety and comfort, and supporting local communities. Airlines can also take part
in philanthropic initiatives and volunteer work, such as donating to disaster relief efforts or supporting
educational programs. By embracing CSR principles, aviation companies can enhance their reputation and
contribute to a more sustainable and socially responsible industry. And the implementation of CSR instruments
can positively impact the environment and local communities, while also improving the company's reputation
and relationship with stakeholders. The article describes several CSR instruments that can be applied in the
aviation industry, including social campaigns, socially responsible marketing strategies, corporate ethics
programs, corporate volunteering, social reporting, and propaganda of reducing waste emissions,
contamination, and greenhouse gases. The focus is on the practical and theoretical particularities of each
instrument, and the article also highlights the increasing public scrutiny that companies are subject to,
especially those that operate globally.

Keywords: corporate social responsibility, aviation industry, sustainability, instruments of corporate
social responsibility.

OkcaHa OedieHko. «Teopemu4Hi ma npakmu4Hi acneKmu 8UKOPUCMAHHA iHCMpymMeHmie
KopnopamueHoi coyianeHoi eidonoeidanbHocmi asiayitiHumu Komnasiamu». KopnopamuseHa coyianbHa
gionosioansHicme (KCB) 8 asiayii cmocyemobcsa 0608°a3kie i 0ill, AKi asiakomnaii ma iHwi nos’a3aHi 3 agiauieto
KOMNAaHIi Mmarome w000 8020 COYid/IbHO20, EKOHOMIYHO20 MA eKoJ102i4H020 enJiusy. Lli 0608’A3KuU MOXymeb
BKJIIOHYAMU CKOPOYeHHSA 8UKUODI8 8y2/1eKUCI020 2a3y, CNPUAHHA CMAIUM npakmukam, 3abeanedeHHsa 6esneku
ma KomMgopmy nacaxupis, a makox niompumky micyesux 2pomad. Asiakomnaii makox mMmoxyme 6pamu
yyacme y 61a200iltHUX iHiyiamueax i 6onoHmMepcoKili pobomi, Hanpukad, pobumu noxepmau Ha 00NOMoz2y
nocmpaxoanum 8i0 cmuxitiHux iux abo niompumysamu 0cs8imHi npozpamu. JJompumyryuce NpuHyunie
KCB, agiayitiHi koMnaHii MOXyms nidsuwumMu C800 penymauiro ma 3pobumu 8HecoK y binbw cmasny ma
coyianbHo 8ionosioanbHy 2asy3e. A 8npogadxeHHsa iHcmpymeHmie KCB Moxe no3umugHO sniuHymu Ha
HABKOMUWHE cepedosullie ma Micyesi 2poMmaou, a MakoXx NoKpauwumu penymauito KoMnaHii ma 8iOHOCUHU
i3 3ayikasneHUMuU cmopoHamu. Y cmammi onucaHo dekinvka iHcmpymeHmis KCB, aki moxHa 3acmocysamu 8
asiayitiHit 2anysi, 8KOYAYU coyianbHi KaMnawii, coyiansHo 8i0nosidanbHi MapkemuH208i cmpamezii,
npoz2pamu KopnopamusHOi emuKu, KOpnopamusHe 80/I0HMEPCMB0, COYiaslbHy 38iMHICMb ma npondazaHoy
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3MeHWeHHA 8uKudie 8i0xo0is, 3abpyOHeHHA ma napHukogux e2asie. OCHOBHA yeaza nNpudinaeEMobCAa
NPAakKmMuyHUM i meopemuyHUM OCOO/IUBOCMAM KOXHO20 iIHCMPYyMeHmMYy, a makox cmamms nioKpecoe
dedani 6inbwuli 2poMadceKuli KOHMPOsb, AKOMY NidsIA2arMe KOMNGAHII, 0cob/1u80 Mi, WO npayrme y
8CbOMY C8imi.

Knioyoei cnoea: kopnopaTusHa couianbHa BignoBiganbHiCTb, aBiauiiHa ranysb, CTanuin po3BUTOK,
IHCTPYMEHTM KopnopaT1BHOI coLianbHOI BigNoBiganbHOCTI
OkcaHa OsoueHKo.

"Teopemuyeckue u npakmu4eckue

UHCMpymeHmMoe Kopnopamueuoﬁ coyuanbHoOli omeemcmeeHHOCMU aBUAYUOHHbIMU KOMNAHUamu",

acneKmel  UCNO/b308AHUA
KopnopamusHasa coyuaneHas omeemcmeeHHocms (KCO) 8 asuayuu omHocumca K 06A3aHHOCMAM U
delicmsusaM dgUAKOMNAHUU U Opy2ux KOMnaHul, C8A3dHHbIX C asuayuel, 8 OMHOWEeHUU UX COUUA/TbHbIX,
SKOHOMUYeCKUX U 3KOJI02UuYecKux nociedcmaul. dmu 0683dHHOCMU Mo2ym 8K/IoYdmb COKpaujeHue
8blbpocos yenepoda, npodsuxeHue ycmoulyugbix mMemooos, obecnevyeHue 6ezonacHocmu u Komgpopma
naccaxupos, a makxe nooO0epPXKy MeCmHbIX coobujecms. ABUAKOMNAHUU MAkxe Moz2ym npuHUMdmeo
yyacmue 8 61azomeopumersibHbIX UHUUUAMUBAX U B80JIOHMeEpPCKoU pabome, Hanpumep, Oesndams
NoXxepmeosaHus HA NOMoOWb 8 Jukeudayuu nociedcmauli cmuxuliHeix 6edcmesull unu noodepxusame
obpaszosamesibHble  npozpammel.  [lpudepxusaace  NpPUHYUNO8  KopnopamusHol  coyudsnbHol
omsemcmaeHHOCMU, AsuAayUOHHbIe KOMNAHUU MO2ym No8bICUMb C80I0 penymayuio U sHecmu cg8oli 8K/1ao 8
passumue 6os1ee ycmoliqugou U coyudsibHO omeemcmaeHHoU ompaciu. A 8HedpeHue uHcmpymeHmos KCO
MOXem NoJIoKUMesIbHO NOBIUAMb HA OKPYXAloWyto cpedy U MecmHble coobuyecmad, a makxe yay4uums
penymayuto KOMNAHUU U OMHOWeHUs € 3aUHmMepeco8aHHsIMU CMopoHaMu. B cmamee onucaHel HECKOMbKO
uHcmpymeHmos KCO, komopele mozym 6bimb npumeHeHsl 8 asudyUOHHOU ompdciu, 8 MOM 4qucse
coyuasnbHble KAMNAHUU, COUUAJIbHO OMBemMCMeBeHHble MAapKemuHz208ble cmpameauu, npopammsl
KopnopamugHoU 3MuUKU, KOphopamugHoe 80/10HMepcmaeo, COUUAIbHAA OmMYyemHOCMs U NponazaHoa
COKpauwjeHuUsa 8blbpoco8 omxo008, 3azpA3HeHUs U NApPHUKOBbIX 2a3o8. OCHOBHOe sHUMaAHue ydendemcs
NPpakmuyeckum U meopemuyeckumM OCOBeHHOCMAM KaX0020 UHCMpPyMeHmd, U 8 cCmamee Mmakxe
nooyepkusaemcs eo3pacmaroujee obuwecmeeHHoe BHUMAHUE, KOMOPOMY Nnoodsepearomca KoMNaHuu,
0cobeHHO me, Komopsle pabomarom no ecemy Mupy.

Knroueevle cnoea: KopnopatuBHasi couuaNibHasd OTBETCTBEHHOCTb, aBMALMOHHAsA OTpPaCib,
YCTOMYMBOE pa3BUTUE, UHCTPYMEHTbI KOPMOPATUBHOM COLMANbHON OTBETCTBEHHOCTM.

Introduction. The implementation of
CSR is a mutually beneficial tool, as society
receives support in solving significant issues
of an economic, social, and environmental
nature, and business, in return, improves its
reputation, thereby receiving an additional
impetus for development, laying a reliable
foundation for long-term development.
Aviation = companies are  particularly
interested in long-term benefits. After all, this
sphere of economic activity requires
significant investments with a long payback
period (purchase of fixed assets, aircraft
leasing, etc.). Thus, companies in the aviation
business could receive significant benefits,
from implementing CSR instruments. Such as

ensuring the public reputation, growth of the
customs trust in the company's activities, its
products or services, ensuring staff loyalty,
compliance with norms and standards of the
world economy communities, and the
possibility of forming partnership relations
with the authorities structures, public and
mass media.

The goals in this research are:

- to determine the essence of CSR in the
aviation industry;

- to learn the works of scientists in recent
years in relation to the mentioned topic;

- to give the theoretical aspects of the
most used CSR tools;
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- to provide examples of the practical
implementation of each mentioned CSR tool
by aviation companies.

Moreover, research on CSR instruments in
aviation can provide valuable insights into the
challenges and opportunities of
implementing CSR initiatives in the sector. For
example, it can help to identify the barriers
and enablers of CSR adoption in aviation, as
well as the role of stakeholders in promoting
sustainable and responsible practices in the
industry.

Aviation companies have several options
for demonstrating their commitment to
sustainability and social responsibility
through CSR practices. By adopting
sustainable practices, supporting community
initiatives, promoting employee
volunteerism, working with suppliers that
share their values, and engaging with
stakeholders, airlines can show their
dedication to making a positive impact on the
environment and local communities. These
instruments of CSR can be tailored to each
airline's unique values and goals to achieve
the greatest impact.

Literature analysis. Corporate Social
Responsibility (CSR) is a critical aspect of
sustainable business practices, and its
importance in the aviation industry cannot be
overstated. As the aviation industry continues
to grow and expand, there is an increasing
need to address the environmental, social,
and economic impacts of air travel. That is
why many researchers have examined various
aspects of aviation CSR, including the
perceptions of travelers, the role of
technology, the global airline industry, and
the implementation of CSR practices. Their
work has contributed to a deeper
understanding of the challenges and
opportunities for aviation companies to be
socially responsible and sustainable.

Thus, the researches Nunkoo and
Ramkissoon focused their article on the
perceptions of travelers regarding airlines'
CSR [1]. The study found that travelers value
airlines that prioritize CSR, and that airlines
can enhance their image and reputation by
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engaging in CSR initiatives. However, the
research also revealed that travelers have a
limited understanding of the specific CSR
initiatives undertaken by airlines, indicating
the need for more effective communication
and marketing of these initiatives. In general,
the study highlights the importance of CSR in
the airline industry and its potential impact on
customer perceptions and loyalty.

Belobaba, Odoni, and Barnhart's book,
"The Global Airline Industry," provides a
comprehensive overview of the airline
industry, including its economic, operational,
and social aspects. In particular, the authors
discuss the CSR concept and its importance in
the airline industry [2]. The authors note that
airlines have a significant impact on the
environment and society, and as such, they
have a responsibility to operate in a socially
responsible manner. This includes reducing
their carbon footprint, promoting sustainable
practices, and investing in local communities.
Belobaba, Odoni, and Barnhart also discuss
the challenges that airlines face in
implementing CSR initiatives, including the
high costs associated with implementing
sustainable practices, the need for regulatory
support, and the difficulty in balancing social
responsibility with financial performance.

The other thorough research of Aras and
Crowther provides a comprehensive
overview of CSR in the 21st century, covering
debates, models, and practices across
government, law, and business [3]. The book
features contributions from leading scholars
and practitioners from different fields and
regions, offering diverse perspectives on the
nature and role of CSR in contemporary
society. The book covers a wide range of
topics, including the historical evolution of
CSR, the role of CSR in different sectors and
industries, the challenges and opportunities
of CSR implementation, and the emerging
trends and innovations in CSR practice.

Simon Bennett's research, "Aviation and
Corporate Social Responsibility”, offers a
comprehensive analysis of the relationship
between the aviation industry and CSR. The
historical evolution of CSR in the aviation
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industry, the impact of aviation on the
environment and society, the role of
stakeholders in promoting CSR in aviation,
and the challenges and opportunities of
implementing CSR in the aviation industry are
analyzed. Bennett's book also examines the
emerging trends and innovations in CSR
practice in the aviation industry, including the
use of alternative fuels, carbon offsetting, and
sustainable tourism [4].

"Consumer Awareness of CSR in the
Aviation Industry",a paper conducted at Guru
Nanak Institute of Technology by Giorgia
Favero, examines consumers' awareness and
perception of CSRin the aviation industry. The
study explores the factors that influence
consumers' decision-making when choosing
airlines, including CSR initiatives related to
environmental sustainability, social
responsibility, and ethical business practices.
It also evaluated the effectiveness of CSR
communication strategies and the role of
information and transparency in shaping
consumer perceptions of CSR in the aviation
industry [5]. Overall, the study provides
insights into the complex relationship
between consumers, CSR, and the aviation
industry, highlighting the need for more
effective communication and engagement
strategies to promote sustainable and
responsible practices in the sector.

Therefore, the aviation industry is a
crucial sector that has a significant impact on
the environment and society. In recent years,
there has been an increasing emphasis on CSR
in the aviation industry as well, with a growing
recognition of the need for sustainable and
responsible practices. However, despite the
importance of CSR in aviation, there is a lack
of research, devoted to the specific tools and
instruments that companies can use to
implement and measure their CSR initiatives.

This lack of information highlights the
importance of the study on the theoretical
and practical aspects of CSR tools usage by
aviation companies. Such research can help to
identify and evaluate the effectiveness of
different CSR instruments in the aviation
industry, including those related to
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environmental sustainability, social
responsibility, and ethical business practices.

Overall, research on CSR instruments in
aviation is critical to the development of
sustainable and responsible practices in the
sector. By identifying and evaluating the
effectiveness of different CSR tools and
instruments, this research can help to
promote more effective and comprehensive
CSR strategies in the aviation industry, and
ultimately contribute to the long-term
sustainability and success of the sector.

Presentation of the main results. The
concept of SCR has its theoretical foundation
in the 18th century during the period of
industrial revolutions and the emergence of
modern entrepreneurship. Business owners,
guided by their religious or ethical beliefs,
assumed responsibility for their own
employees at that time. However, enterprises
faced increasing pressure from society and
institutions, which led to the demand for
compliance with certain standards and
regulations. As a result, enterprises had to
develop new targeted programs, particularly
in the fields of ecology and labor protection,
to meet the needs of their own activities and
establish relationships with the state and
society based on new rules. This development
also brought the idea of the ethical factor in
the economy, emphasizing that the
responsibility of enterprises cannot be solely
based on economic interests, and the level of
ethics should be determined by the system of
needs it generates [6].

CSR concept refers to a company's
obligation to actin a way that benefits society,
the environment, and the economy. CSR is
implemented by instruments or tools because
it allows companies to take specific actions
that align with their values and goals, and
demonstrate  their = commitment to
sustainability and social responsibility. By
implementing CSR instruments, companies
can have a positive impact on the
environment and local communities, while
also improving their reputation and
relationship with their stakeholders. These
instruments can also help companies to
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identify areas where they can improve their
social and environmental impact, and to
develop strategies to address those areas.

Aviation companies also have a
responsibility to support the communities in
which they operate. This can involve
supporting local charities, sponsoring
community events, and creating job
opportunities. Furthermore, airlines have a
duty to ensure the safety and well-being of
their passengers and employees. This can be
achieved through the implementation of
safety programs, employee training, and
effective communication with customers.

Finally, aviation companies are expected
to adhere to ethical business practices, such
as fair labor practices, anti-corruption policies,
and human rights standards. These practices
are essential to building trust with customers,
employees, and other stakeholders, as well as
enhancing the company's reputation.

Theoretical  information on  CSR
instruments includes their ability to align
company values and goals with specific
actions  that positively impact the
environment and local communities, while
also improving the company's reputation and
relationship ~ with  stakeholders. These
instruments can be tailored to the specific
needs of each company and can take various
forms, including sustainable operations,
corporate philanthropy, employee
volunteerism, supply chain management,
stakeholder engagement, and more. The
theoretical and practical particularities of the
main CSR instruments, which could be
applied as well in the aviation industry, are
described below.

Social campaigns. A public social
announcement, also known as a PSA, is a set
of actions that involves mass media to change
the attitude or behavior of a selected target
group in order to achieve certain goals. This
concept is related to social or commercial
advertising, aimed at the mass consumer, to
achieve socially desirable changes. The
purpose of conducting a social campaignis to
solve certain social problems by promoting
voluntary actions of people to solve them. The
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PSA is designed to inform the public about
issues that are often considered to be in the
public interest. Its main goal is to raise
awareness and encourage people to take
action to address social issues. Through the
use of various media channels, such as
television, radio, and social media, PSAs can
effectively reach a wide audience and
promote positive social change.

In today's world, all actions of companies
regarding SCR are subject to increasing public
scrutiny. This is especially true for large
companies or those that operate globally,
across several countries or continents (as is
the case with companies in the aviation
industry), as their decisions can affect the
wider public. Therefore, PSA is the notification
of the audience through the mass media
about the company's CSR actions, which in
turn improves its public image. Potential
directions and ideas for PSAs include creating
content on the importance and relevance of
carbon offset tickets. After all, such tickets are
more expensive, reducing the negative
impact of the carbon footprint is not cheap,
and air transport is already one of the most
expensive. Therefore, it is essential to
communicate with the consumer, to
demonstrate the possible consequences of
global problems that the company is trying to
fight.

Delta Air Lines has Delta Force for Global
Good: a long-standing commitment to CSR
and has established the Delta Force for Global
Good program to support this effort. The
program focuses on three key areas:
supporting education, promoting global
health, and improving the environment. Delta
employees volunteer their time and expertise
to support these initiatives, and the company
provides financial support and resources to
make a positive impact on society [7].

Emirates Airlines has launched the "A
Greener Tomorrow" campaign to promote
environmental sustainability and reduce the
company's carbon footprint. The program
includes various initiatives, such as the use of
biofuels, investing in fuel-efficient aircraft,
and reducing waste and emissions. Emirates
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also collaborates with local communities and
organizations to promote environmental
awareness and conservation efforts [8].

These are just a few examples of the social
campaigns conducted by aviation companies,
but there are many more initiatives underway
that aim to make a positive impact on society
and the environment.

Socially responsible marketing strategies
involve promoting brands while advocating
for social values that aim to improve the lives
of individuals and society as a whole. These
activities are typically related to issues such as
ecology, medicine, and charity. Implementing
these strategies can lead to increased
customer loyalty, enhanced social awareness
and motivation among employees, improved
reputation and social image, and increased
sales. Charity marketing is one possible
approach, where a percentage of sales are
donated to a charitable cause. Another
approach involves promoting a socially
significant issue by fundraising, partnering
with non-profit ~ organizations,  and
encouraging employee volunteering.
Corporate social marketing can have a
positive impact on companies by promoting
campaigns that change consumer behavior
and improve healthcare, the environment,
and public welfare.

Emirates launched a “Hello 2020”
campaign that celebrated the company's
commitment to sustainability and reducing
its carbon footprint. The campaign included a
video highlighting the airline's efforts to
reduce waste and promote sustainable
practices [8].

Etihad Airways partnered with the UAE
Red Crescent to provide relief to victims of
natural disasters and other humanitarian
crises. The company also promotes
environmental sustainability through its Eco
Residence program, which features a villa
powered by solar energy [9].

Delta Air Lines has been recognized for its
commitment to diversity and inclusion. The
company's marketing campaigns feature a
diverse range of employees and highlight its
support for LGBTQ+ rights [7].
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Qantas has launched a number of
initiatives aimed at reducing the airline's
carbon footprint. These include investing in
renewable energy, reducing waste, and
introducing more fuel-efficient aircraft. The
company's marketing campaigns promote its
commitment to sustainability and encourage
customers to make more eco-friendly choices
[10].

JetBlue has been recognized for its
support of local communities and
environmental initiatives. The company's
marketing campaigns highlight its
commitment to sustainability and social
responsibility. JetBlue has also partnered with
non-profit organizations to provide disaster
relief and support for underserved
communities [11].

Corporate ethics programs and corporate
volunteering are two initiatives aimed at
integrating employees around common
values and corporate social responsibility.
Corporate  volunteering involves the
company's support for charitable events and
socially  significant initiatives, = which
encourages employees to participate in
various programs for the benefit of the local
community. These initiatives not only benefit
the local community but also bring numerous
advantages to the companies themselves.
They can help in developing employees' skills,
creativity, innovative thinking and leadership,
communication and teamwork skills.
Research shows that corporate volunteering
can support skill building and improve
leadership, communication, and teamwork
skills. 80% of employees say that corporate
volunteering has helped them to improve
their leadership, communication and
teamwork skills [12].

Delta has a Code of Business Conduct that
outlines ethical behavior for employees and a
Corporate Responsibility Committee that
oversees the company's sustainability and
philanthropy efforts. Delta also has a program
called Force for Global Good, which includes
employee volunteerism and charitable giving
[7].
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Emirates has a CSR program that includes
employee engagement, philanthropy, and
sustainability initiatives. The airline has a
volunteer program called Time for Giving,
which allows employees to participate in
community service projects [8].

United Airlines has a Code of Conduct
and Ethics that outlines the company's
commitment to ethical behavior and
compliance with laws and regulations. United
also has a CSR program that includes
employee volunteerism, charitable giving,
and sustainability initiatives. The airline
partners with organizations like the American
Red Cross and the United Way to provide
volunteer opportunities for employees [13].

Air France-KLM has a sustainability
strategy that includes reducing the
company's environmental impact, promoting
diversity and inclusion, and supporting local
communities. The airline has a corporate
volunteering program that allows employees
to participate in community service projects
[14].

Social reporting, also known as non-
financial reporting, involves the collection
and presentation of a company's social
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impact and activities, typically through
specially  designed  publications and
documents [15]. This type of reporting
showcases the company's responsible
management and business practices in areas
such as diversity among customers and
employees, women's participation in high-
level management, and working conditions
for various employee groups such as cabin
crew, airport handling, airline representatives,
and more. Aviation companies can use social
reporting to highlight a wide range of social
issues.

For example, Lithuanian Airports (a state
enterprise that unites and manages Vilnius,
Kaunas and Palanga airports) represents their
social responsibility report [16]. They analyzed
not only classical parameters, such as equal
opportunities regardless of marital status,
gender, age and other differences,
employees’ health and security (including
accidence at working place). The entity
decided to measure the level of
implementing the employees’ ideas on how
they can improve and better facilitate their
daily (Fig.1).
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Figure 1 - Level of employee ideas implementation at Lithuanian Airports

According to the provided data, the level
of implementation to the company’s

operation activity ideas, generated by its own
employees increased significantly from
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approximately 21% in 2016 to 69% in 2020.
Emirates Group publishes an annual
sustainability report that highlights its
performance in areas such as carbon
emissions,  fuel efficiency, employee
engagement, and community outreach
programs [8].

British Airways has a dedicated page on
its website called "Our Approach to
Sustainability" where it provides information
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on its sustainability policies, initiatives, and
performance [18].

Air France-KLM publishes a sustainability
report that covers topics such as carbon
emissions, fuel efficiency, biodiversity, and
employee well-being [14].

Delta Air Lines has a sustainability page
on its website where it provides information
on its environmental, social, and governance
initiatives, including its commitment to
reducing carbon emissions (Fig.2).

Emissions trajectory
if no action

-

o el 21-24%

16-22%

1
ions Intensity Improvement

Emiss

Emissions trajectory
with robust action

Figure 2 — Path to reduce absolute emissions and improve emissions intensity [7]

The airline has formulated a
decarbonization strategy to promote climate
objectives. The diagram portrays a
conceivable route and its likely effects on
emissions intensity and absolute emissions
until 2035. Despite significant enhancements
in fuel efficiency, the diagram indicates that
there will be a surge in absolute emissions in
the foreseeable future due to projected
growth in capacity. The goal is to realize a
decline in absolute emissions in the medium-
to long-run, as the company transitions
towards 2050 and as more economically
feasible low-carbon technologies become
accessible.

Ryanair has a dedicated page on its
website called "Responsible Business" where
it provides information on its sustainability
policies and initiatives, including its efforts to
reduce carbon emissions and increase fuel
efficiency (Fig.3). [18].

As shown on the fig.3, the focus of the
company is on operational safety and
security, cyber security, training and
development, emissions and occupational
health and safety. The company paid
attention to each of element of CSR
(economic, social and environment).
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Figure 3 — Ryanair conducted a materiality assessment [18]

Propaganda of reduction of waste
emissions, contamination and greenhouse
gases ideas. It is a set of actions aimed at
promoting the importance of reducing
emissions and promoting environmentally
friendly behavior to reduce the negative
impact of human activity on the environment.
This type of propaganda is used to raise
awareness  among individuals  and
organizations about the harmful effects of
pollution and greenhouse gases on the
environment and to encourage them to take
action to reduce their carbon footprint.

In the aviation industry, propaganda of
reduction of waste emissions, contamination,
and greenhouse gases can take various forms,
such as the promotion of sustainable aviation
fuels, the adoption of new technologies and
practices to reduce emissions, and the
implementation of carbon offset programs.
Airlines can also engage in public awareness
campaigns to educate passengers about the
importance of reducing their carbon footprint
when traveling. Overall, the propaganda of
reduction of waste emissions, contamination,
and greenhouse gases is an important tool for
promoting environmental sustainability and
reducing the negative impact of human
activity on the planet.

Boeing, one of the world's largest
aerospace companies, has committed to
reducing greenhouse gas emissions from
aviation by developing and promoting
sustainable aviation fuels. In 2020, Boeing
launched a plan to deliver 1 billion gallons of
sustainable aviation fuel by 2030. This
initiative aims to reduce aviation-related
greenhouse gas emissions by up to 80% [19].

Airbus, another major player in the
aviation industry, has set a goal of developing
a zero-emission commercial aircraft by 2035.
The ZEROe initiative includes three concept
designs for a hydrogen-powered aircraft,
which could potentially reduce aviation
emissions significantly [20].

Delta Air Lines has set a goal of becoming
carbon neutral by 2030. To achieve this goal,
the company has implemented a carbon
reduction program that includes investing in
sustainable aviation fuel, increasing energy
efficiency, and purchasing carbon offsets [7].

United Airlines' Eco-Skies program is
aimed at reducing the airline's environmental
impact by investing in sustainable aviation
fuel, reducing waste and emissions, and
promoting sustainable practices throughout
its operations. The program also includes
partnerships with organizations focused on
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sustainability, such as the Environmental
Defense Fund [13].

Qantas, the flag carrier of Australia, offers
a Fly Carbon Neutral program that allows
passengers to offset the carbon emissions
associated with their flights. The airline also
invests in sustainable aviation fuel and has set
a goal of reducing its net emissions to zero by
2050 [10].

Socially responsible events refer to events
that are designed, planned, and executed
with the goal of promoting social and
environmental responsibility. Such events
take into account the impact that they have
on the community and the environment, and
aim to minimize negative impacts while

maximizing positive  ones.  Socially
responsible events often involve the
following practices: sustainable event

planning (using environmentally friendly
materials, minimizing waste, and reducing
energy consumption), socially conscious
event design (designing events with the
intention of promoting social responsibility,
such as using local vendors and supporting
minority-owned businesses) and others.

Delta Air Lines organized a Sustainable
Biofuels Summit in 2018 to discuss the use of
sustainable aviation fuel in the aviation
industry. The event brought together
stakeholders from across the industry to
discuss the benefits of using SAF, and to
develop a roadmap for its future use [7].

JetBlue arranged a "One Thing That's
Green" campaign in 2019 to encourage its
employees and customers to adopt
sustainable practices. The campaign involved
a series of events, such as beach cleanups, and
provided information on ways to reduce
environmental impact [11].

Emirates Airlines organized a "Clean Up
Dubai" campaign in 2018 to clean up beaches
and promote environmental sustainability.
The event was part of the airline's broader
efforts to reduce waste and promote
sustainable practices [8].

Etihad Airways held a "Beat Plastic
Pollution” campaign in 2018 to raise
awareness about the impact of plastic on the
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environment. The campaign involved a beach
cleanup and educational events for
employees and customers [9].

These events demonstrate how aviation
companies are increasingly taking social and
environmental responsibility seriously, and
are working to promote sustainable practices
within their industry and beyond.

Cross-industry cooperation is also a
powerful tool for companies to achieve their
CSR goals. CSR refers to the responsibility that
companies have to create positive social and
environmental impact, in addition to
generating profits. By collaborating with
other companies and organizations from
different sectors, companies can leverage
their collective resources and expertise to
address social and environmental issues.
Cross-industry  cooperation can  help
companies achieve their CSR goals in several
ways:

« Addressing complex social and
environmental issues. Many of the social and
environmental issues that companies are
expected to address, such as climate change,
require a coordinated effort across multiple
sectors. Cross-industry cooperation can bring
together the resources and expertise needed
to tackle these complex issues.

- Sharing knowledge and expertise.
Companies can learn from each other's
experiences and expertise, and apply this
knowledge to improve their CSR strategies.
For example, a company may partner with an
NGO or government agency to gain a better
understanding of the social and
environmental issues that are most relevant
to their business.

« Enhancing brand reputation.
Companies that engage in cross-industry
cooperation to address social and
environmental issues can improve their brand
reputation by demonstrating a commitment
to social responsibility. This can help to build
trust with stakeholders, including customers,
employees, and investors.

« Creating new business opportunities.
Cross-industry cooperation can create new
business opportunities for companies by
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leveraging the strengths of different sectors.
For example, a technology company may
partner with a healthcare organization to
develop new medical technologies that can
be commercialized.

Overall, cross-industry cooperation can
be an effective instrument for companies to
achieve their CSR goals by leveraging the
collective resources and expertise of different
sectors. By working together, companies can
address complex social and environmental
issues, share knowledge and expertise,
enhance their brand reputation, and create
new business opportunities.

Thus, in 2019, Boeing and BMW
announced a partnership to collaborate on
research into carbon fiber recycling and
investigate ways to reduce carbon emissions
in aviation [19]. In 2016, Airbus and Siemens
announced a partnership to develop electric
aircraft for use in commercial air
transportation. The two companies worked
together to develop  hybrid-electric
propulsion systems that can reduce emissions
and noise levels [20]. Delta Air Lines partnered
with the Georgia Institute of Technology to
develop a new system for air traffic control.
The system uses machine learning and
artificial intelligence to optimize air traffic
flow and reduce delays, which can help to
reduce fuel consumption and emissions [7].In
2019, United Airlines announced a
partnership with Fulcrum BioEnergy to
develop a sustainable aviation fuel (SAF)
production facility. The facility will convert
waste into low-carbon aviation fuel, which
can help to reduce emissions [13].

These examples demonstrate how cross-
industry cooperation can bring together
different sectors to develop innovative
solutions that address environmental and
social issues in the aviation industry. By
collaborating with partners from other
industries, aviation companies can leverage
their collective resources and expertise to
create a more sustainable and efficient
aviation system.

Charity and sponsorship are commonly
used by companies as instruments of CSR.
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These activities involve supporting social,
environmental, or humanitarian causes
through  financial  donations, in-kind
contributions, or sponsorships of events or
activities. Charity and sponsorship can be
effective instruments of CSR for several
reasons:

- Positive brand association. By
supporting a cause that is aligned with the
company's values and mission, companies
can create a positive association with their
brand in the minds of consumers, employees,
and other stakeholders.

« Improved brand reputation.
Supporting charitable causes and events can
improve a company's reputation and build
trust with stakeholders. This can help to
attract and retain customers, employees, and
investors.

« Increased social impact. Donations
and sponsorships can have a direct impact on
the communities and causes that they
support. This can help to address social and
environmental issues and contribute to the
overall well-being of society.

« Employee engagement and
motivation. Supporting charitable causes can
help to engage and motivate employees by
giving them a sense of purpose and meaning
beyond their day-to-day work.

The Emirates Airline Foundation is a
charity organization established by Emirates
Airline in 2003 to support disadvantaged
children around the world. The foundation
partners with local organizations to provide
education, healthcare, and other essential
services to children in need [8]. Delta Air Lines
has been a sponsor of the Breast Cancer
Research Foundation since 2005. The airline
donates a portion of the proceeds from its
"pink plane" flights to support breast cancer
research [7].

United Airlines is a global sponsor of the
Special Olympics, providing financial support
and volunteers for events around the world.
The airline also supports the organization's
Unified Champion Schools program, which
promotes inclusive education for students
with and without intellectual disabilities.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

Boeing supports various charitable
organizations and causes through its Global
Engagement program. The program focuses
on education, environment, health, and
human services, and supports organizations
around the world [19].

These examples demonstrate how
aviation companies can use charity and
sponsorship activities as instruments of CSR
to support social and environmental causes,
engage employees, and build a positive
brand reputation. By partnering with
organizations that align with their values and
mission, aviation companies can make a
positive impact on society and contribute to a
more sustainable and equitable world.

Public relations (PR) is the practice of
managing the communication between an
organization and its stakeholders, including
the media, customers, employees, and the
general public. As an instrument of CSR, PR
can be used to communicate a company's
commitment to social and environmental
issues, and to build trust and credibility with
stakeholders. It could be applied be aviation
companies in the following ways:

« Transparency and accountability. By
communicating openly and transparently
about their social and environmental impact,
companies can build trust and credibility with
stakeholders. This can include reporting on
sustainability metrics, disclosing information
about supply chain practices, and sharing
progress on social and environmental
initiatives.

- Crisis management. When a company
faces a crisis related to social or
environmental issues, effective PR can help to
mitigate the damage and rebuild trust with
stakeholders. This can include
communicating openly and transparently
about the situation, taking responsibility for
any harm caused, and outlining steps to
prevent similar incidents in the future.

- Stakeholder engagement. Effective PR
can help companies engage with
stakeholders on social and environmental
issues, and build support for their initiatives.
This can include using social media, events,
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and other channels to communicate with
stakeholders, and soliciting feedback and
input on sustainability initiatives.

- Thought leadership. By positioning
themselves as thought leaders on social and
environmental issues, companies can build
credibility and influence in their industry and
beyond. This can include publishing thought
leadership articles, speaking at conferences,
and engaging with experts and stakeholders
on social and environmental issues.

Overall, PR can be an effective instrument
of CSR for companies looking to build trust
and credibility with stakeholders, engage
with them on social and environmental issues,
and position themselves as leaders in their
industry. By communicating openly and
transparently about their sustainability
practices and initiatives, companies can
demonstrate their commitment to social
responsibility and contribute to a more
sustainable and equitable world.

Southwest Airlines has a long-standing
commitment to supporting the communities
it serves through its "Heart of the Community"
program. The program partners with local
artists and cultural organizations to create
public art installations and events that
celebrate the unique culture of each
community [21].

Emirates Airline's "Hello Tomorrow"
campaign emphasizes the airline's
commitment to innovation and customer
service. The campaign includes
advertisements featuring the airline's luxury
amenities and world-class service, as well as
partnerships with sports and cultural events
around the world [8].

These examples demonstrate how
aviation companies can use public relations as
an instrument of CSR to build a positive brand
reputation, engage with stakeholders, and
communicate their commitment to social and
environmental issues. By showcasing their
values and initiatives through effective
communication strategies, aviation
companies can demonstrate their
commitment to social responsibility and
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contribute to a more sustainable and
equitable world.

Conclusions. The growing importance of
CSR is changing the way businesses operate,
as they are increasingly expected to
contribute to social and environmental goals,
beyond generating profits for their
shareholders. CSR allows companies to build
trust with their stakeholders, enhance their
reputation, and attract and retain talent. It
also enables them to address pressing global
challenges such as climate change, poverty,
and inequality, which require collective action
from all sectors of society. As such, CSR should
be seen as a strategic opportunity for
businesses to align their interests with those
of society, and to create long-term value for all
stakeholders. Ultimately, companies that
embrace CSR and embed it into their core
business practices are more likely to succeed
in the long term, as they are better able to
navigate risks, seize opportunities, and
contribute to a sustainable and equitable
future.

Thus, CSR is an essential concept for
companies operating in the aviation industry
to consider. It involves implementing
instruments or tools that allow companies to
act in a way that benefits society, the
environment, and the economy, while also
demonstrating  their commitment to
sustainability and social responsibility.
Aviation companies have a responsibility to
support the communities in which they
operate, ensure the safety and well-being of
their passengers and employees, and adhere
to ethical business practices. CSR instruments
that can be applied in the aviation industry
include social campaigns, socially responsible
marketing  strategies, corporate ethics
programs, social reporting, and propaganda
of  reduction of waste emissions,
contamination, and greenhouse gases ideas.
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By implementing these instruments, aviation
companies can have a positive impact on the
environment and local communities, while
also improving their reputation and
relationship with their stakeholders.

First, CSR instruments help aviation
companies address social and environmental
issues, which have become increasingly
important to stakeholders such as customers,
investors, and employees. By adopting CSR
practices, aviation companies can show their
commitment to sustainability, human rights,
and ethical business practices.

Secondly, CSR can have economic
benefits for aviation companies. For example,
reducing energy consumption and emissions
can lead to cost savings and improve the
efficiency of operations. Additionally, CSR
initiatives can improve the company's
reputation and brand image, which can
attract more customers and increase
customer loyalty.

However, there are also challenges
associated with the implementation of CSR in
the aviation industry. The industry is heavily
regulated and faces complex operational and
technical  challenges.  Moreover, the
implementation of CSR can require significant
financial investments and resources, which
can be difficult for companies to justify in the
short-term.

Despite these challenges, the use of CSR
instruments in the aviation industry is
becoming more  widespread. @ Many
companies are voluntarily adopting CSR
practices, and governments are
implementing regulations that require
companies to address social and
environmental issues. Overall, the
implementation of CSR in the aviation
industry can bring benefits not only to
companies themselves but also to society as a
whole.
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The monograph is dedicated to the study of three challenges - sustainable development,
strategic management of air transport security and the shadow economy. The authors
meaningfully consider them in connection and interconnection and reveal and justify the
expediency of introducing the principles of sustainable development into the air transport system
with an emphasis on the implementation of safety requirements and the minimization of the
shadow economy.

The monograph consists of 5 chapters.

The first chapter is devoted to the disclosure of the theoretical and conceptual foundations
of the strategic management of the safety of the aviation industry. Its relevance and practical
importance for the sustainable development of not only a separate industry, but also the national,
regional, international and global economy have been proven. It was determined that the safety
management system is a basic component of aviation transport. The authors have developed an
organizational and economic mechanism for the consistency of the strategic management of the
safety of the development of aviation transport with the Sustainable Development Goals, of which
the 17 Sustainable Development Goals of the UN Agenda for 2030 can be used as guidelines for
creating proper conditions for the safe functioning of the aviation sector in the UN member states.
At the same time, the reliability of the hypothesis was proven, according to which the national air
transport safety management system is an open integrated system that has management,
functional and informational connections with subsystems of sustainable development and
safety at different hierarchical levels.

In the third section of the monograph, the authors identified the threat based on the
concept of "risk" of air transport, the theoretical justification of the list and the importance of the
impact of the threat of air transport using the method of imbalances. At the same time, an
effective mechanism of anticipatory risk management in hierarchical systems is the degree of their
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vulnerability using the "Swiss cheese" model of Professor J. Reason and structural analysis of
deficiencies (GAP Analisys) at the levels of active and passive subsystems of the protection of
aviation transport systems, namely: equipment and technologies, norms and rules of regulation,
processes of personnel training/retraining. The integration of risks is created in the following
directions: economic, ecological, social, technological, flight safety, aviation security and
protection against terrorism, foreign policy, logistics interaction and related sectors of the
economy. The author’s paid special attention to "shadow" indicators, without achieving which the
level of sustainable development is impossible not only for air transport, but also for Ukraine as a
whole.

In the fourth chapter, the authors propose connecting foresight to assess the long-term
prospects of science, technology, economy and society, strategic directions of research and new
technologies, with methodological identification and strategizing based on the classical principle
of "future determined by the trajectory into the future", that is, the creation of a scientific and
strategic foresight tool. The authors demonstrate a good awareness of the decisions on the
deshadowing of the labour market, which have been made by other scholars, and propose their
own measures in this area. The fourth chapter also developed institutional measures to neutralize
threats and risks in the field of air transport. At the level of state bodies regulating the air transport
market and the development of air transport, suggested implementing the following state
programs: aviation safety; counteracting the negative impact of COVID-19 on air transport;
aviation personnel training.

In the fifth chapter, forecast scenarios of decline and strategic scenarios of the post-war
development of Ukraine's economy during the full-scale military aggression against Ukraine are
investigated. For further calculations, the authors chose the worst forecast of a drop in the real
GDP of Ukraine - 45% and built the desired exponential growth trajectories until 2030 according
to three scenarios: 1. Achieving the level of the real GDP of Ukraine in 2015, which grows by 6.3%
annually, 2. Achieving the level of Ukraine's real GDP in 2021, which grows by 7.8% annually, 3.
Achieving the level of Ukraine's real GDP in 2008, which assumes an annual growth of 9.5%. 4.
Achieving the level of real GDP of Ukraine in 2021 in 2048, which assumes an annual growth of
2.3%. To develop strategic scenarios for post-war recovery, a forecast of macro indicators and
corresponding indicators of air transport for 2022 was made based on the assumed fall in
Ukraine's GDP (-45%). As strategic goals until 2030, taking into account the current value of the
integral index of sustainable development of aviation transport with the vector of limit values, the
following were defined: 1. Realistic scenario - achievement of the lower threshold value. 2.
Optimistic scenario - reaching the average value between the lower optimal and lower threshold
values of the integral index. 3. The scenario of entering the zone of optimal sustainable
development - reaching the lower optimal value of the integral index. The next stage after
entering the optimal zone of the limit values is the achievement of the integral indicator of the
sustainable development of air transport of the average optimal value both for all components
and for all indicators - balanced sustainable development. Also, the monographs identify the
threats and challenges of aviation transport of Ukraine during the full-scale military aggression
against Ukraine in the areas of airline activity, the system of airports and airfields, the air traffic
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control system, the aviation industry system, and the aviation education and science system of
Ukraine. In response to the threats and challenges of wartime, a set of institutional measures was
developed to ensure a realistic and optimistic scenario, as well as a scenario of entering the
optimal security zone for the development of the post-war recovery of air transport of Ukraine.
Institutional input measures to ensure the scenario of implementation in the optimal security
development zone after including recovery: updating the provisions of the State Program on
Flight Safety (Decree of the Cabinet of Ministers of Ukraine No. 656 dated 16.06.2021), the State
Target Program for the Development of Airports for the Period Up to in 2023. (Decision of the
Cabinet of Ministers of Ukraine No. 126 of February 24, 2016), the Concept of the State Targeted
Scientific and Technical Program for the Development of the Aviation Industry for 2021-2030
(Decree of the Cabinet of Ministers of Ukraine No. 1412 of November 11, 2020) regarding post-war
conditions. recovery and sustainable development; the development of mechanisms for the
support of domestic air transport during the war period by the state in a harmonious combination
with institutional measures regarding the broad involvement of investors of non-state ownership
and foreign investors; cessation of destruction of aviation equipment and infrastructure, gradual
return to the level of productivity of air transport of Ukraine in the second year after the war.

The overall impression of the content of the monograph is good. The innovative
achievements of the authors are:

- development of an organizational and economic mechanism for the consistency of
strategic management of the safety of the development of aviation transport with the Sustainable
Development Goals, of which 17 Sustainable Development Goals are on the UN agenda for 2030;

- simultaneous application of the system of threshold values of economic, social, and
environmental safety of air transport activities with the detailing of identifiers for each component
as a reflection of the systemic approach;

- integration of aviation transport risks in the following areas: economic, environmental,
social, technological, flight safety, aviation security and protection against terrorism, foreign
policy, logistical interaction and related sectors of the economy;

- use of the method of social justice when identifying the shadow component of air transport
activity;

- development of strategic scenarios for sustainable development and institutional support
of air transport from a security perspective, including in the context of crisis phenomena, the
global pandemic of COVID-19 and full-scale military aggression.
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Ukraine is an aviation state in which the full cycle of development, serial production,
operation, technical support of aviation equipment, aircraft engines, avionics and
training/retraining of aviation specialists is ensured. At the same time, a key aspect of the activity
is ensuring a high level of security, since not only the preservation of life and health of people,
property, but also the provision of economic stability, social standards and environmental safety
depends on this decision. Therefore, the safe development of aviation transport is a priority on
the way to sustainable development of the national economy. The latter necessitated the
development of a new paradigm of socio-economic development of air transport.

The authors of the monograph highlight the main principles of the concept of sustainable
development, which indicate the need for the interconnection of three components: economic,
social and environmental on the way to overcoming global problems. In this context,
technologies can contribute to the achievement of goals in all three dimensions of sustainable
development, the balance of which occupies one of the leading places among the problems of
sustainable development not only of individual countries or regions, but also of the world as a
whole.

The authors considered the theoretical foundations and determined the economic
significance of the strategic management of air transport safety and its role in promoting the
sustainable development of the national economy. On the basis of the mentioned conceptual
approaches, an organizational and economic mechanism of consistency of the strategic
management of the safety of the development of air transport with the Sustainable Development
Goals has been developed, of which the 17 Sustainable Development Goals of the UN Agenda for
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2030 can be used as guidelines for creating proper conditions for the safe functioning of the
aviation sector in countries - UN members.

In the course of the study, it was proved that the basis of achieving the goals of the
sustainable development of aviation transport is the strategic management of safety, as an
integral characteristic of the state of the economic system of the industry. The level of social and
environmental components, as well as the level of the security and defense sector, depends on its
level in a certain way.

The methodological principles of identifying the level of sustainable development of
aviation transport in terms of safety are given and we propose the concept of sustainable
development as a management structure containing a general systemic idea of the ways of
transition from the current position of the management object to the desired one. The authors
offer a structure and system of indicators. Out of 29 indicators, 18 (62%) are in the critical threat
zone, 6 are in the crisis zone, and only 5 indicators are in the optimal zone. Modeling of the
dynamics of the integral indicators of the components of the air transport of Ukraine in
comparison with the integral threshold values was also carried out.

The opinion of the authors is correct that the development of the concept of sustainable
development of air transport requires the interaction of various experts: aviation, security,
economic cybernetics, macroeconomists, sociologists, ecologists and politicians.

The authors considered the issue of identifying threats according to the concept of "risk"
of air transport, theoretical justification of the list and weight of the impact of air transport threats
using the method of imbalances, theoretical approaches to measuring the level of safety - the test
of the coefficient of the sequence of probabilities and the fractal-statistical analysis of the air
transport safety management system. It was determined that in the system of risk management,
the threat has the maximum potential energy, capable of directly harming the air transport sector
in particular and indirectly causing negative consequences for the course of sustainable
development of the national economy in general. To determine the list of threats according to the
"imbalance method", two criteria were used: according to the distance from the point of
sustainable development - the average value of the "homeostatic plateau" (the list and
importance of the threats will be determined) and according to the severity of the impact by
calculating the elasticity coefficients (the degree of influence of the threats will be determined).
At the same time, the authors pointed out the insufficient attention of scientists to the definition
of the dynamics of the integral index of air transport and its comparison with the integral
threshold values, first of all, to the complete disregard of shadow indicators. The latter significantly
affect the final indicator, because, according to experts, more than a third of GDP is the shadow
sector. It was found that the biggest threats to the sustainable development of air transport are
"shadow" indicators, without improving which achieving the level of sustainable development is
impossible not only for air transport, but also for Ukraine as a whole.
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Based on the obtained results, strategic scenarios for the sustainable development of air
transport of Ukraine were determined based on selected indicators for each of the listed
components. The result of the implementation of the concept of sustainable development to
solve the tasks of strategic management of air transport safety was the definition of strategic
scenarios for the sustainable development of air transport of Ukraine in terms of safety for the
period up to 2030 in three scenarios: realistic, which ensures a 3.8% annual increase in air traffic,
optimistic - 7 .0% increase in VAT; of balanced sustainable development — 11.6% of GVA growth.
For each of these options, scientifically based quantitative values of indicators and strategic
benchmarks of key macro-indicators of air transport are determined, monitoring of which allows
objectively establishing the effectiveness of the relevant government policy. At the same time,
based on the results of the calculations, the authors conclude that the greatest effect of
sustainable development can be achieved by applying the scenario of full balance - equidistant
integral indices of development components from their average optimal values.

The authors provided institutional support for the strategic management of air transport
safety at the level of state regulation, at the level of interaction between the state and airlines of
Ukraine, and at the level of interaction between the state, airports and the entire aviation logistics
ecosystem of Ukraine.

The monographic work is a complete and complete study of the extremely urgent problem
of ensuring the sustainable development of air transport in Ukraine in today's crisis conditions.
The strategic scenarios of sustainable development of the industry outlined by the authors, based
on in-depth analytical research, will be accepted by the scientific community, heads of aviation
regulatory bodies and aviation enterprises, scientists and specialists in related fields.
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