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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

w This work is licensed under a Creative Commons Attribution 4.0 International License
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LOGISTICS CLUSTER AS A WAY OF IMPLEMENTING A
MULTISOURCING MODEL TO ENSURE THE LIVELIHOOD OF THE
LOCAL COMMUNITY

Lesia Kostiuchenko, Volodymyr Marchuk, Oleg Harmash. “Logistics Cluster as a Way of
Implementing a Multisourcing Model to Ensure the Livelihood of the Local Community”. In recent years,
the living conditions of territorial communities in Ukraine promote the integration of organizations and
enterprises in various fields. The cluster is a group of localized interdependent companies, equipment suppliers,
components, specialized services, infrastructure, research institutes, universities and other organizations that
complement and enhance each other's competitive advantages.

Current common problems that hinder the normal functioning of local communities are: utilities and
energy efficiency, investment climate and investment, public safety, problems of access to administrative
services, communication problems between the leadership of the local community and local population,
environmental issues.

Based on the results of the study of the internal environment of the united territorial community, the
benefits of cluster approach and the benefits that can provide a multisourcing model, it is determined that the
main problems that hinder the normal functioning of modern communities can be solved by forming a logistics
cluster. The logistics cluster will allow to fully implement the multisourcing model of ensuring the livelihood of
the local community. Such model of decision-making on the rational choice of source of supply from several
alternatives will:improve the quality of supply management of goods / services; reduce the logistics cycle; reduce
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supply costs; increase the reliability of supplies, etc. Thus, the formation of a logistics cluster at the level of
ensuring the livelihood of the territorial community helps to strengthen the competitiveness of each of the
participants. The main participants of the cluster are: production and logistics companies located in the most
important centers of intersection and origin of goods and goods, directly involved in the process of providing
services.

Keywords: cluster, logistics cluster, internal environment of the cluster, multisourcing, united
territorial community, problems of life of territorial communities.

Jleca Kocmiovyenko, Bonodumup Map4yk, Onez Fapmaw. «JlozicmuvHuli Knacmep Ak 3aci6
peanizayii mMynemucopcuHzogoi Moodesnii 3abe3neyeHHA MXummeodiANbHOCMi MepumopianbHoi
2pomaou». Bnpodoex ocmaHHix pokie ymosu XummeodisibHOCMi mepumopiasibHUx 2pomad 8 YKpaiHi
cnpuAme iHmezpayii opeaizayiti i nionpuemcma pisHUX Hanpamis diansHocmi. Knacmep aenae coboro epyny
JIOKAN3080HUX  830EMO3AJIEXHUX  KOMNAHIU, NOCMAYdsibHUKIE  yCMAmMKy8aHHA, KOMNJIEKMYy4ux,
cneyianizo8aHux nocsye, iHpacmpykmypu, Haykoso-00C1iOHUX iHCmumymis, 8y3ie ma iHWUX opaaHizayid,
AKi 83AEMOOONOBHIOIOMb | NOCUTIOIMb KOHKYPEHMHI nepega2u 00He 00HO20.

CyydcHUMU nowupeHUMU npobriemamu, fKi nNepelKkooXarme HOPMAbHIU XummedisabHOCMi
mepumopiansbHux 2pomad, € maki: KOMyHAIbHi NOCY2U Ma eHepeoehekmusHicmMs, iHgecmuyitiHul Knimam
ma 3asyqyeHHs iHeecmuuil, 6e3neka epomadsH, npobnemu O0ocmyny 00 AOMIHICMPAMUBHUX NOC/Ye,
npobsiemu KOMyHiKayii Mixx KepisHUYUMB0M 06'€OHAHHA MepumMopianbHOI 2poMaou ma mMicyeso20 HacesleHHH,
eKos02i4Hi npobnemu.

Ha ocHosi HasedeHux pe3ynbmamie OOC/iOXeHHA BHymMPpiWHo20 cepedosuwya 06'eOHaHol
mepumopianbHoi epomaou, nepesaz K1dcmepHo20 hioxody ma nepegde, AKi Moxe Haoamu mooesb
MYJIbMUCOPCUH2Y 8U3HAYEHO, WO 20/108Hi NpObIeMU, AKi NepeuKooXarme HOPMAsbHIl XUmmeOdiaabHocmi
CYyYacHUX mepumopianbHUX 2poMad, MOXHA 8UPILUUMU WIIAXOM (POPMYBAHHA J102iCMUYHO20 Kiacmepa.
Jlo2icmuyHutl Knacmep 003801UMb NOBHOIO MiPOIO peasizysamu My/lbmucopcuH208y MOOesTb 3a6e3neyeHHs
XXUmmeoisgnbHocmi mepumopidibHoi epomadu. Taka mMmodess npulHAMMS piweHb Wo0o pauioHabHO20
subopy 0xepena NOCMAvYaHHA 3 0eKisIbKoX albMmepHAMUBHUX 00380/1UMb: NIDBUWUMU AKICMb yNpasiHHA
nocmMa4vyaHHAMU moeapis/nocsiye; ckopomumu J102iCMUYHUU YUK/, 3MEeHWUMmMuU 8umpamu Ha NOCMAvyaHHs;
nidsuwumu HadiliHicme nocmadaHe mouwjo. Onmyke, (OPMYyBAHHA J102ICMUYHO20 K/dcmepa HA PpisHi
3a6e3neyeHHA XummeoianbHocmi mepumopianeHoi epomaou cnpuse 3MiYyHeHHIo
KOHKYpPeHmMOoCNpOMOXHOCMI KOXHO020 3 yuydcHuUKie. OCHOBHUMU Y4YacHUKAMU Kidcmepa €: 8upobHu4i ma
J102icmuyHi nidonpueMcmaa, po3mawosaxi y Halga)ugiluux yeHmpax nepemuHy i 3apoOXXeHHA 8aHMAxis
ma mosaponomokis, 6e3nocepedHb0 3asyyeHi 0o npoyecy HA0aHHA NOCIYe.

Knroyoei cnoea: knactep, noricTMYHWIA Knactep, BHYTPILLHE cepefoBuLLEe KacTepa, MylbTUCOPCHHT,
ob6’eqHaHa TepuTopianbHa rpoMana, NPobnemmn XUTTEQIANbHOCTI TEPUTOPIANIbHUX FPOMA.

Jleca KocmioyeHko, Bnadumup Mapuyk, Onez Fapmaw. «Jloaucmuyeckuli kKnacmep Kak
cpedcmeo peanusayuu My/lbmucopcuHzoeoli Mooenu obecneyeHusa MXu3HeOesmeslbHOCMU
meppumopuanbHoli o06wuHbI». Ha npomsxeHuu nocieoHUX Jem Yyc/108UA Ku3HedeAamesbHOCMuU
meppumopuanbHbix 06WUH 8 YKpauHe cnocobcmsyom cosmecmHol desmesibHOCMU opedaHu3ayud u
npednpusmuli  pasnuyvHeix HanpassieHuli OeamesnvHocmu. Knacmep npedcmasnsem cobol epynny
JIOKA/IU30B8AHHbLIX  83AUMOCBA3AHHbIX KOMNAHUU, NoCcmasuwukog 060py008aHUsA, KOMNIEKMYUUX,
CNeyuanu3upoBaHHeIX ycye, UHPPACMpyKmypesl, HAyYHO-UCCIe008amMebCKUX UHCMUMymos, 8y308 U
Opyaux op2aHu3ayud, 83aumMo0ONOTHAUUX U YCUTUBAIOUUX KOHKYpeHMHble npeumyujecmaa opye opyaa.

CospemMeHHbIMU ~ paCNPOCMPAHEeHHbIMU — NpobsIeMamu, — npenamcmeylowumu  HopManbHoU
XKU3HeOeAameslbHOCMU ~ MeppumopudsbHelX — OOBWUH  ABNAIOMCA:  KOMMYHAJIbHble  yCiyeu U
3Hep203¢hheKMmuBHOCMb, UHBECMUYUOHHbIU K/TUMAm U npugsiedyeHue uHgecmuyuti, 6e30nacHocms 2pakoaH,
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npobnemel docmyna K dOMUHUCMPAMUBHbLIM yCI1y2am, npobieMbl KOMMYHUKAUUU Mex0dy pyKosoocmeom
06Be0UHeHUs meppumopuanbHoU 06UjUHbI U MeCMHO20 HACe/leHUS, IKos102udecKue npobiemel.

Ha ocHose npusedeHHbIx pe3ynemamos uccie0o8aHus eHympeHHel cpedsbl 06veduHeHHOU
meppumopuasibHol 06WUHbI, NpeumMywecms K1acmepHo20 nodxood U npeumyujecms, Komopslie Moxem
npedocmasume MoOesib MyJIbmMUCOpCUH2d, onpedesieHo, YMo 2/idgHble Npobriemel, npenamcmayroujue
HOPMAsbHOU XU3HedeamesbHOCMU COBPeMEeHHbIX MeppumMopudIbHbIX 0OUUH, MOXHO pewumse nymem
opmuposaHus no2ucmuyveckoz2o kaacmepa. Jloaucmuyeckul kiacmep no3gosaum 8 nosiHol  Mepe
peanu3oeame MysbmMuUCOPCUH208YI0 MOOeslb obecnedeHUsA Xu3HedeamesbHOCMU meppumopudnbHol
06WuHbl. Takaa molesb NPUHAMUA peweHuUl No payuoHAsbHOMY 8bI60pPY UCMOYHUKA NOCMABKU U3
HECKOJIbKUX aslbMepHAmMUBHbIX N0380/1UM: NOBbICUMb KAYeCMB0 ynpasieHus NoOCMasKkamu mosapos/yciye;
coKpamume sroeucmuyeckuti YUKI; yMeHbWUMb pacxoobl Ha NOCMABKY; NOBbICUMb HA0EXHOCMb NOCMABOK
u m.0. (CnedosamesibHo, (HOpMUPOBAHUE JI02UCMUYECKO20 K/IdCcmepa Ha YyposHe obecneyeHus
Xu3HedeamesnbHoCMuU meppumopuadsneHoU 06WUHbI cnocobcmeyem yKpenseHuto
KOHKYpeHmMocnocobHOCMU Kax0020 U3 €20 y4acmHuko8. OCHOBHbIMU y4aCMHUKAMU Knacmepa Aenfaiomcs:
Npou3s8o0CM8eHHbIe U Jlo2ucmuyeckue Npednpusmus, pacnosioXeHHble 8 8aXXHeUWUX UeHMpax omnpasku u

nepece4eHUsd NOMOKO8 mMo8apaos, HenocpeacmeeHHo 808J1eHeHHble 8 npoyecc oKasaHusA ycjye.

Knroyesvie cnosa: Knacrtep, NOTUCTNYECKUN Knactep, BHYTPEHHAA Cpefia Knactepa, MynbTUCOPCUHT,
O6'be,U,VIHeHHaFI TEPPUTOPUAlibHaA O6LLlI/IHa, I'IpO6J'IeMbI MU3HEOEATENbHOCTN TEPPUTOPUAJIbHDIX 06LLU/IH.

Introduction. Modern unstable in all
respects living conditions of territorial
communities in Ukraine contribute to the
integration of organizations and enterprises
in various fields. The formation of clusters has
become widespread in recent years. It is
worth noting that modern clusters have a
complex multi-level organization; their
structure is not standard; have different
degrees of interaction (integration) of
participants. The cluster is characterized by
the presence of an internal competitive
environment such as industry clusters
(logistics, agriculture, socio-cultural, furniture,
tourism, environmental, etc.). Thus, the
cluster approach allows you to combine all
the benefits of cooperation between
companies and deepen their specialization,
creating a significant multiplier effect in the
region's economy.

Analysis of recent researches and
publications. In the general sense, the cluster
is a sectoral, territorial and voluntary
association of business structures, who
closely cooperate with scientific (educational)
institutions, public organizations and local
authorities in order to increase the
competitiveness of their own products and
promote economic development of the

region. Thus, a cluster is a group of localized
interdependent  companies, equipment
suppliers, components, specialized services,
infrastructure, research institutes, universities
and other organizations that complement
and enhance each other's competitive
advantages.

It is worth noting the following
definitions of "cluster” [5]:

- voluntary association of entrepreneurs
who work closely with research institutions
and local authorities in order to increase the
competitiveness of their own products and
promote economic development of the
region;

- geographical concentration of similar,
related or additional enterprises with active
channels for business transactions,
communications and dialogue, sharing
specialized infrastructure, labor markets and
services and having common opportunities or
threats;

- branch, territorial and voluntary
association of business structures that closely
cooperate  with scientific (educational)
institutions, public organizations and local
authorities in order to increase the
competitiveness of their own products and
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promote economic development of the

region;

- network of suppliers, producers,
consumers, elements of industrial
infrastructure, research institutes,

interdependent in the process of creating
added value;

- a group of interdependent enterprises
and organizations located on the territory of
the settlement or near it, which complement
and strengthen each other's competitive
advantages.

That is, according to the interpretation of
Sokolenko S.I. [5], cluster approach allows you
to combine all the benefits of cooperation
between companies and deepen their
specialization, creating a significant multiplier
effect in the economy. Thus, modern clusters
are an important form with a complex multi-
level organization. The structure of economic
clusters is not standard. They have different
degrees of interaction of participants from
relatively simple network type of associations
to multilevel cooperative and competitive
entities.

However, on the other hand, the
attractiveness of the region for the location of
foreign direct investment and determines its
competitiveness, which depends on a
number of factors favorable business and
business climate [7]:

- legal factors (regulatory acts, permitting
procedures, legislation, safety, etc.),

- technological factors (transport, roads,
production, utilities, communications,
telecommunications, research, science),

- commercial factors (sales networks,
individualization, response, location, cost),

- socio-cultural factors (attitudes,
behavior, traditions, social norms).

According to the authors [7], the ability to
compete for flows of external resources
primarily for foreign direct investment is
embodied in ratings of ease of doing
business, investment attractiveness of
countries, markets, territories, global
competitiveness index, etc. The article [6]
names the main current problems that hinder

6-14
v.11(2022)
https://smart-scm.org

the normal functioning of territorial
communities, including the following:

- utilities and energy efficiency,

- investment climate and investment,

- public safety,

- problems of access to administrative
services,

- communication problems between the
leadership of the local community and local
population,

- environmental (ecological) issues.

Ecological problems of territorial
communities are investigated in the
publication [2]. In accordance with the
legislation of Ukraine on the provision of
housing and communal services, the
authority to process and dispose of
household waste, as well as the establishment
of tariffs for household waste management
transferred to local governments, which led to
demonopolization of the market for
processing and disposal of household waste.
However, the non-adoption at the legislative
level of the introduction of extended liability
of producers and importers of goods is
currently hindering the development of the
field of household waste management.

The purpose and objectives of the
study. Analysis of the publications of the
above authors and many other publications
shows that views on the origin and content of
the cluster approach of practitioners and
academic experts do not differ significantly.
However, the researched publications do not
have enough information on the formation of
logistics clusters at the level of territorial
communities.

That is why the purpose of this study is to
explore current trends in the development of
logistics clusters at the level of territorial
communities in Ukraine as a means of
resource provision of the territorial
community.

Basic material and results. Studies of
current trends and living conditions of
territorial communities in Ukraine have
shown an intensive focus on clustering.
Clusters are formed with the participation of
different numbers of participants, but the



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

main goal of the cluster approach in all cases
is to achieve a synergistic effect.

On the one hand, clustering is economic
in nature, and on the other - involves the
possible contribution of the state, business,

6-14
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education and science in the development of
the individual, society and country. The Figure
1 shows the following principles of cluster
cooperation defined by the Ukrainian
Logistics Alliance [1].

Preservation of economic and legal
independence

Fair competition

Social responsibility

Openness and
transparency of
entrepreneurial activity

Business ethics,
mutual trust and
responsibility

on the confidentiality of
certain types of information

Compliance with agreements

Promoting the introduction
and development of
innovative technologies

Self-organization and
voluntary coordination

Figure 1 — Principles of cluster cooperation

Source: revised by the author on the basis of [1]

Thus we can highlight the following
principles of cluster cooperation:

- close interaction between the
participants of the logistics cluster, as well as
with stakeholders;

- maximum use of innovations;

- intensifying the creation of new
knowledge and ensuring their transfer;

- guarantee of ecological activity;

- development of human capital which
is the bearer of key competencies of logistics
companies;

- ensuring high quality services which is
a source of competitive advantage and
efficiency of the logistics cluster.

Adherence to the above principles of
cluster cooperation by each partner will
harmonize relations both within the cluster
and between the cluster and the
environment. Involvement of individual
members of the community in its joint
projects with other participants (investors,
business, socio-cultural sector, waste sorting
complexes, etc) can be planned and
designed in the Community Development
Strategy. Thus directions of activity in
formation of The Strategy can be various. For
example, the creation of a dialogue platform
for entrepreneurs, the creation of advisory

boards, the creation of a transparent and
effective base in local government, the
development of open databases on land and
real estate, the creation of an industrial park,
increasing  access to  finance  for
entrepreneurs, namely affordable credit
when the local self-government body acts as
a guarantor or pays interest on loans,
assistance in obtaining grants, appropriate
rates of local taxes and fees, training of
qualified personnel for entrepreneurs,
development of an investment brand, etc. [8].

The study of the cluster with the
participation of the territorial community
from the middle allowed to identify the
following characteristics:

1. Any territory resembles a diversified
company operating in many markets (on the
territory of the United Territorial Community
(UTC) can be concentrated different activities,
local governments are not always able to
directly influence those activities that are
developing in this territory).

2. Focus on the creation of public non-
profit organizations (for example: the
activities of the association of farmers in a
certain area may be aimed at developing and
agreeing tools and mechanisms to support
farms by local governments).
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3. UTC's image, its reputation in domestic
and foreign circles of potential investors are
the main factors in promoting various
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4. There are three target groups of the
cluster or "consumers of territories" UTC:
residents, enterprises, guests.

projects, the most important resource for The

establishing partnerships.

components  of

environment of UTC include (see Table 1):

Table 1 — Components of the internal environment of the United Territorial Community

The complex of resources of the UTC
territory

Socio-economic condition of
the territory of UTC

Situational factors within
the "collective leader"

Natural resources and geographical
location (mineral resources (fuel and
energy, ores, chemical raw materials,
natural building materials and non-metallic
minerals) and biosphere resources (land,
water and biological resources), etc.)

Can be assessed by groups of
indicators that reflect: the
finances of the territory of UTC

Technological resources (a set of
resources that allow to conduct production
activities on the territory)

Economic and social well-being
of the inhabitants of UTC

Social resources (a set of relationships
that arise between people inhabiting the
territory, in the process of their interaction
with each other)

The level of development of
the productive and non-
productive spheres on the
territory of UTC, etc.

Affects the performance of
management functions in
utC

Source: Source: revised by the author on the basis of [6, 7, 8]

the internal

The Figure 2 shows the scheme of
interaction of cluster participants such as
elements of the internal and external
environment of the cluster in the cell UTC.

The optimal combination of internal and
external resources of suppliers is sourcing.
According to the author, this is a key process
in community management, where the
leading link is the concept of total living
expenses. It is advisable to give preference to
the concept of logistics outsourcing, which is
to address the feasibility of using their own
capabilities and resources to perform certain

logistics functions that can be entrusted to an
external partner. However, in the current
context of rapid change, it is important to
make quick and efficient decisions about
sources of supply regardless of which
sourcing model is used. Safety (reliability and
stability) of supplying is at the top of the list.
Therefore, it is valuable to quickly decide on
the optimal source of supply as the optimal
combination of internal resources of the
company and the resources of external
suppliers.
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Local authorities

Educational and
scientific sphere

/ Joint environmental (eco-friendly)
‘/ projects
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Existing and
potential investors

4_ = o= o ) Information flows

» Material & financial flows

‘

= ¢ .

= P Personnel & service flows

Figure 2 — Relationships between elements of the internal and external environment of the
cluster on the territory of the United Territorial Community
Source: revised by the author

Multisourcing is a type of outsourcing
that many companies use in conditions of
frequent change. The multisourcing model
involves the use of several different suppliers
of the same product at different times (the
decision depends on the level of security), as
well as the efficient use of internal sources of
supply of goods / services. A more detailed
study of this subject is described in the
author's article [3]. Thus, the decision on the
rational choice of source of supply from
several alternatives is based on the
achievement of the following main
objectives: to improve the quality of supply
management; reduce the logistics cycle;
reduce supply costs; increase the reliability of

supplies, etc. Thus, it can be assumed that the
formation of a logistics cluster in the UTC
environment can be a means of
implementing a multisourcing model to
ensure the viability of the local community.
Based on the processed information
materials and described above model we can
give the following definition of a logistics
cluster. Thus, the logistics cluster is a form of
integration of participants in the logistics
services market, which will provide maximum
synergy based on optimization, innovation
and coordination of economic interests of all
participants in the supply chain (see Figure 3).
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Effects of cluster interaction according to the multisourcing model

Implementation
Integrating of Reduction of .nﬁf,’f;ﬁln
?f er?r? ng IO transaction oiects
) ?:o;r?wcfg ** || Reducion of costs by thFr)ongh the Enter new Gain access to
problems that operating increasing the integration of markets by the use and
costs due to level of 2, "
cannot be o . logistics flows providing exchange of
optimization of || economic trust . . .
solved - (information, || comprehensive | | large amounts
autonomousl Ioglsjtlcs between finance services of data
nomously chains partners — ’
by individual cluster resources,
participants members pers::dn(;:ils, ketc.)
reduction
Synergistic effect

Figure 3. - Elements of synergetic effect from cluster interaction of participants according to

the multisou

rcing model

Source: revised by the author on the basis of [1]

Conclusions. Based on the results of
UTC's study of the internal environment, the
advantages of the cluster approach and the
advantages that the multisourcing model can
provide, we conclude that the main problems
that hinder the normal functioning of modern
local communities can be solved by forming a
logistics cluster. That is, deciding on the
rational choice of source of supply from
several alternatives allows to achieve the
following main goals: to improve the quality
of supply management of goods / services;

reduce the logistics cycle; reduce supply
costs; increase the reliability of supplies, etc.
Thus, the formation of a logistics cluster to
ensuring the livelihood of the territorial
community helps to strengthen the
competitiveness of each of the participants.
The main participants of the cluster are:
production and logistics companies located
in the most important centers of intersection
and origin of goods directly involved in the
process of providing services.
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MODERN CHALLENGES OF AIR TRANSPORT:
SAFETY, REGULATIONS, OPERATIONS AND INFRASTRUCTURE

Dmytro Bugayko, Yuliya lerkovska, Fariz Aliyev. Danylo Bugayko. «Modern challenges of air
transport»: safety, regulations, operations and infrastructure». Openness to the negative consequences of
global, regional and national financial crises, the tragic events associated with the activities of terrorist
organizations and, first of all, the global COVID 19 pandemic lead to the fact that the issues of efficiency and
economic feasibility are among the priorities in solving the challenge of maintaining an appropriate safety level.
In fact, the philosophy of aviation safety is changing from an understanding of its purely technical and
technological component and extends to determining the severity of risks to property, life and health of people,
the environment, financial security, and legal liability of enterprises have shocked aviation transport. At the
same time, harmonization, integrity and operational interchangeability of the industry's integrated security
system are achieved; the worldwide exchange of safety-related information; global systemic hazards are
identified and eliminated at an early stage. The effective management of aviation safety requires a systematic
approach to the development of policies, procedures and recommended practices. Safety management
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integrates different types of aviation activities into a single whole. The main challenges of Ukrainian air
transport in the context of the globalization of the air transportation market are the annexation of Crimea, the
armed conflict in the east of Ukraine, the tragedy of the Boeing-777 of Malaysian Airlines, the closure of airspace
over the vast territory of Ukraine, the refusal to fly over the Russian Federation, the tragedy of the Boeing-737 of
International Airlines Ukraine” in Iran and, to a greater extent, the COVID-19 pandemic. These challenges are
reflected in almost all macro, meso and microeconomic indicators of the activity and infrastructure of air
transport. However, air transport is not only an open system, but also an adaptive system. Modern challenges of
its activities indicate the need to develop strategic scenarios and develop a mechanism for institutional support
for further sustainable development, taking into account the dynamic external environment, constant changes
in the structure and intensity of threats and uncertainties.
Keywords: air transport, safety, regulation, operation, infrastructure, hazards, risks.

Amumpo byzaiiko, KOnia €pkoecvbka, @apiz Anies, JaHuno byzaiiko. “Cy4yacHi euknuku
asiayitino2zo mpaHcnopmy: 6e3neka, pe2ynlo8aHHsA, ekcniyamauis, inppacmpykmypa”. Biokpumicme
00 He2amuBHUX HACMIOKI8 3a2a/bHOC8IMOBUX, pe2ioHA/IbHUX | HAUIOHANbHUX (QIHAHCOBUX Kpu3, mpagziyHi
nooii, No8'a3aHi 3 difNbHICMI0 MepopUCMUYHUX OpaHi3ayiti ma, 8 nepwly yepzy, sceceimua naHoemis COVID
19 npu3so0sms 00 MO20, WO Came NUMAHHSA epheKmUBHOCMi Ma eKOHOMIYHOI 0oUi/IbHOCMI € OOHUMU 3
npiopumemHux npu 8upilleHHi 3a80aHHS NIOMPUMKU 8i0n08ioH020 pisHa b6e3aneku. QakmuuHo ginocogis
6e3neku asiayii 3MiHIOEMbCA 3 PO3YMIHHA iT Cymo mexHiYHOI ma mexHo102i4HOI ck1ado80oi i nowupreMscAa
Ha 8U3HAYeHHS CMYNeHs MAXKOoCmi pu3ukie 018 madliHd, Xumms i 300poe’s sirodel, 008KinfA, (iHaHCco8oi
6e3neku i topuduyHoi sionogidaneHocmi 2anysi asiayitiHozo mpaHcnopmy. lpu ysomy 0Oocazaromeca
2apMOHi3ayis, yinicHicme i ekcnayamayiliHa 83aeMO3aMiHHICMb cucmemu KOMNJekcHoi 6e3neku 2anysi;
NOWUPIOEMbBCA Yy B8CeC8IMHbOMY Macwmabi obmiH iHGopmayieto, nos's3aHo 3 6e3nekor nosbomis;
susensalomeca U ycysaromeca 2n06aneHi cucmemHi Oxepena Hebesneku HA paHHboMy emani. [ina
ehekmueHo20 ynpasiiHHa 6e3nekoto asiauii HeobxioHul cucmemHull nioxio 00 po3pobrieHHs NOJIMUKU,
npouedyp i pekoMeHO08AHOI NPAKMUKU. YnpasniHHA 6e3nekoto 06'e0Hye pi3Hi sudu asiayitiHoi disneHocmi 8
€duHe yine. OCHOBHUMU BUKIUKAMU dsiayitiHoeo mpaHcnopmy YkpaiHu 8 ymogax 2nobanizayii puHky
asiayitiHux nepeseseHb € aHekcia Kpumy, 36polHuli KOHGAIKM Ha cxo0i YkpaiHu, mpazedia boiHey-777
Manadsilicekux agianiiti, 3akpumms nos8impAHO20 NPocMopy HAO 8e/IUKOI mepumopieto YkpaiHu, siomosa
8i0 nosbomie Hao Pocilicekoto Medepauieto, mpazedis boiHzy-737 MixHapooHux agianiniti Ykpairu e IpaHi ma,
8 Halibinbwit mipi, naHdemis COVID-19. Lji suknuku 3Hadwiu 8i0o6paxeHHA NPAKMUYHO 8 YCiX MAKpo, Me30
ma MiKpoeKoHOMIYHUX NOKA3HUKax diasibHocmi ma iHgppacmpykmypu asgiayitiHoco mpaHcnopmy. OOHak
asiayitiHuti mpaHcnopm — He MifbKu cucmema s8ioKpumozo muny, ane U adanmugHa cucmema. CyyadcHi
BUK/UKU (i020 OiAsbHOCMI 8KA3yloMb HA HeobXiOHicmb po3pobku cmpameziyHUX cyeHadpiis ma
8i0NPAUIOBAHHA MexaHi3amy iHcmumyyitiHo2o cynposody Ui020 NoOdsbWO20 CMAA020 pPO3BUMKY 3
Ypaxys8aHHAM OUHAMIYHO20 308HilWHBLO20 cepedosulld, NOCMILHOI 3MiHU CMpyKmMYypu ma iHmeHCcUBHoCMi
3d2po3 ma (pakmopie HesuU3Ha4eHoCMi.

Knruoei cnoea: asiauiiHuin TpaHcnopT, 6e3neka, perynioBaHHs, ekcryaTtauis, iHGpacTpyKkTypa,
3arposu, pusunKku.

Amumpuii byaaiiko, IOnusa Epkoeckas, ®apus3 Anues, [JaHuun byaaiiko. "CoepemeHHblIe 8bi1308b!
asuayuoHHO20 mpaHcnopma: 6e3ondacHoCMb, pe2y/iuposaHue, SKxcniyamayus, uHgppacmpykmypa".
OmKpbImocme He2amuBHbIM N0C1Ie0CMBUAM 06LEMUPOBLIX, Pe2UOHAJIbHbIX U HAYUOHAbHbIX (PUHAHCOBbLIX
Kpu3ucos, mpazuyeckue cobbimus, C8A3aHHbIE C 0eAmeslbHOCMbI0 Mmeppopucmuyeckux opeaHuzayul u, 8
nepsyio ouepeds, scemupHaa naHoemus COVID 19 npugodam K moMmy, 4mo UMEHHO B80NPOCHI
3hchekmuBHOCMU U SKOHOMUYECKOU yesnecoobpasHocmu A8AAI0MCS OOHUMU U3 npuopumemblix npu
peweHuu 3a0a4yu no0oepxaHus coomsemcmayiouje2o yposHsa besonacHocmu. Qakmuuecku ¢punocogus
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b6e3onacHocmu dsuayuu U3MeHAemcs C NOHUMAHUS ee Yucmo mexHu4Yyeckol U mexHosio2udeckou
cocmasnsaowel U pacnpocmpaHaemcsa Ha onpedesieHue cmeneHU MaXecmu pucKoe 0718 UMyU,ecmad, XU3Hu
u 300posba ntodel, okpyxaroujeli cpedsl, huHaHcosol 6e3onacHocmMu, puUoUYeckoli omeemcmeeHHOCMU
npednpusmuli OmMpACIU  d8UAUUOHHO20 mpaHcnopma. [lpu 3mom Odocmuzailomca 2apMOHU3AYUA,
YeslocmHOCMb U 3KCNJIlyamayuoHHAsA 83aUMO3dMeHAeMoCmb cucmemMsl KOMnsiekcHol 6e3onacHocmu
ompdacsau; pacnpocmpadHsemcs 80 8CeMUPHOM Mdcwmabe obmeH uH@Gopmayuel, C8A3aHHOU C
6e30nacHOCMbI0 NOJIEMOB; BbIABIAIOMCA U YCMPAHAIOMCA 27106a/1bHble CUCMeMHble UCMOYHUKU ondcHOCmu
Ha paHHem 3mane. [Jna 3¢ekmusHo20 ynpasieHus 6e30nacHoCmero asuayuu Heo6xoo0um cucmemHbil
nooxo0 K paspabomke nosiuMuUKU, npoyedyp u pekomeHoyemol Nnpakmuku. YnpasneHue 6e30nacHocmo!o
06veduHsem pasHele 8UObI ABUAUUOHHOU OeamesibHOCMU 8 eduHoe yesioe. OCHOBHbIMU B8bI308AMU
dsUAUUOHHO20 MpAHCnopma YKpauHel 8 ycio8usax 27106a1u3ayuu  PblHKAG AdB8UAUUOHHbLIX Nnepeso3oK
Aenalomca aHHekcus Kpsimd, 800pyxeHHbIlU KOHMAUKM HA 8ocmoke YKkpauHel, mpazedus bounea-777
Mana3sutickux asuanurut, 3aKkpeimue 8030yWHO20 NPOCMPAHCMBd HA0 0bwupHoU meppumopueli YKpauHel,
omkas om nosnemos Hao Pocculickoli ®edepayuel, mpazedus bouHza-737 «Mex0yHapOOHbIX asuanuHull
YkpauHbl» 8 VpaHe u, 8 6onbuweli cmeneHu, naHdemus COVID-19. dmu 8b1308bI HAWJIU OMpaxeHue
Npakmuyecku 80 8Cex MAKpO, Me30 U MUKPOIKOHOMUYeCKUX nokasamesnax oeamesibHoCmu U
UHppacmpykmypel aguayuoHHo2o mparHcnopma. OOHAKO dBUAUUOHHbIG MPAHCNOpm — He MOJIbKO
cucmema Oomkpeimoz20 mund, HO U adanmugHas cucmema. CospemMeHHbIe 8bI308bl €20 OesmesibHOCMu
yKaselgarom Ha Heob6xo0umocme paspabomku cmpamezudeckux cueHapues u ompabomku MexaHu3ma
UHCMUMYYUOHAIbHO20 CONPOBOXOeHUA OasibHelile20 ycmoUyugo2o pa3eumus ¢ y4emom OUHaMu4eckol
gHewHel cpedbl, NOCMOAHHO20 U3MeHeHUs CMpyKmypsl U UHMEeHCUBHOCMU Yy2po3 U (hakmopos
HeonpedesieHHOCMU.

Knioyeeble cnoea: aBnauMOHHBIA TpaHCNopT, 6e30MacHOCTb, PEerynupoBaHue, 3SKCniyaTauus,
NHPPACTPYKTYPA, Yrpo3bl, PUCKNA.

Introduction. The development of world
civil aviation is accompanied by continuous
technological progress and requires constant
improvement in the field of control and
reduction of the impact of hazardous factors
in its activities. However, despite all efforts to
prevent failures and errors, they will still take
place, and one hundred percent safety cannot
be achieved. No human activity and no
artificial system can be guaranteed to be
completely safe, ie free from risks. Global
cooperation in international civil aviationis an
effective tool for reducing risks.

The article is a logical continuation of a
number of publications devoted to the
development of air transport safety,
regulations, operations and infrastructure
aspects of Ukrainian scientists G. Suslova [1],
D.Bugayko [1 - 7], Y.Kharazishvili [2, 3 - 5], M.
Hryhorak [3 - 4], Y. lerkovska [6 - 7], O.
Ovdiienko [4], V. Marchuk [4], V Lyashenkol[5],
V Sokolovskiy [5], V Baranov[5], Mariia Bahrii
[7], Polish scientists (Z. Zamiar [3]), Azerbaijan

Scientists F. Aliev [7], and scientists of other
countries. Statistical data for aviation
transport risk assessment are taken from the
following statistical sources of the State
Statistics Service [8], Ministry of Infrastructure
[9], the Civil Aviation Authorities [10] and
National Bureau for the Investigation of
Aviation Accidents and Incidents with Civil
Aircraft of Ukraine [11].

The purpose of the article is to provide
structural analysis of modern challenges of air
transport by the aspects of safety, regulations,
operations and infrastructure.

Presentation of the main results.
Problems of aviation safety regulation in the
conditions of globalization.

One of the main goals of the world's
leading and regional civil aviation
organizations is to create a single global
aviation safety system in deep cooperation of
ICAO member states on global support for
International Civil Aviation Organization
(ICAO) Standards and Recommended
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Practices (ICAO SARPS), which are constantly
updated within 19 Annexes to the Chicago
Convention 1944. ICAQO's strategic objectives
are to ensure flight safety, aviation and
environmental safety.

An important step in the development of
global civil aviation safety was the decision to
enter into force in November 2013 19 of the
Annex to the Chicago Convention on Safety
Management. The new Annex contains the
concept of the State Aviation Safety Program
and 8 critical elements of the safety oversight
system. The application covers activities in the
field of general and commercial aviation,
strengthens the role of the state in
maintaining safety at the state level,
emphasizing the concept of joint work on
safety in all areas, coordination with air
navigation service providers.

The new application is being developed
in two stages. The first step is to summarize
the existing safety management provisions
contained in the 6 Annexes in one new Annex
19. However, the main safety management
provisions have been moved from the
following annexes:

« Annex 1 - Issuance of certificates to
aviation personnel;
« Annex 6 - Aircraft Operations,
- Part | - International Commercial Air
Transport - Aircraft,
- Partll-International General Aviation
- Aircraft and
- Part Il - International Flight -
Helicopters;
« Annex 8 - Airworthiness of aircraft;
« Annex 11 - Air Traffic Services;
« Annex 13 - Investigation of aviation
incidents and incidents;
« Annex 14 - Aerodromes, Volume | -
Design and operation of aerodromes.

Adoption of Program 6, Part I, Annex 5
and Part lll, Annex 1 - Control over flight safety
by operators, as well as repetition of Annex
13, Appendix E - Legal framework for
protection of information on systems for
collecting and processing safety data. The
main difference between the provisions of
Annex 19 was the extension of the conceptual
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framework of the safety management system
to the level of organizations responsible for
the design or manufacture of aircraft, raising
safety standards, expanding the powers of
the state safety oversight system to the level
of all service providers. Particular attention is
paid to the collection, analysis of safety data,
their exchange and legal principles of
information protection in systems for the
collection and processing of safety data. In
2013, the third edition was published, and in
2019 - the fourth edition of Document 9859
“Aviation Safety Management Guide”, which
is based on the conceptual provisions of the
State Aviation Safety Program and Flight
Safety Management System [12].

The second stage of the development of
Annex 19 is devoted to the definition of
extended standards and recommended
practices in the field of a single aviation safety
management system. Also international
cooperation in the field of aviation safety at
the following levels:

— cooperation within the framework of
corporate associations (for example, the
International Air Transport Association (IATA),
the American Air Transport Association (ATA)
and the Civil Aviation Navigation Services
Organization (CANSO);

— cooperation within national and
international aviation associations (for
example, the National Business Aviation
Association (NBAA), the European Business
Aviation Association (EBAA), etc.);

— cooperation within the framework of
international  federations of  national
associations (for example, the International
Federation of Airline Pilots Associations
(IFALPA) and the International Federation of
Air Traffic Controllers Associations (IFATCA);

— activities of international aviation
security bodies (for example, the World
Aviation Safety Fund (FSF) and the
International Society for Aviation Safety
Researchers (ISASI));

— cooperation  within  industry /
government groups (eg the Commercial
Aviation Safety Group (CAST) and the Pan
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American Commercial Aviation Safety Group
(PAST));

— holding large aviation safety forums
with the participation of aircraft and
equipment manufacturers.

A positive aspect of such cooperation is
the development of a comprehensive
approach to solving the problem of aviation
safety, taking into account not only purely
technical and technological issues, but also
identifying commercial and economic risks
for various actors in the air transport market.
This is extremely important, because in the
context of globalization there is a steady
trend of weakening state support for aviation
enterprises. In such conditions, the world's
civil aviation focuses on achieving three main
goals - safety, efficiency and economic
feasibility. Problems in achieving any of them
threaten the effective functioning of the
industry. At the same time openness to the
negative consequences of global, regional
and national financial crises, tragic events
related to the activities of terrorist
organizations (such as September 11, 2001 in
the US), natural disasters, volcanic eruptions,
tsunamis, earthquakes, etc., and, first of all,
the global pandemic COVID 19 lead to the fact
that the issue of efficiency and economic
feasibility is one of the priorities in solving the
problem of maintaining an appropriate level
of safety. In fact, the philosophy of aviation
safety changes from understanding its purely
technical and technological component and
extends to determining the severity of risks to
property, human life and health,
environment, financial security and legal
responsibility of the airline, its image and
public confidence in it. At the same time
harmonization, integrity and operational
interchangeability of the system of complex
safety of the branch are achieved; the
exchange of safety-related information is
spreading worldwide; global systemic sources
of danger are identified and eliminated at an
early stage. Effective aviation safety
management requires a systematic approach
to the development of policies, procedures
and recommended practices. Safety
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management combines different types of
aviation activities into a single whole [1].

The conceptual step in the development
of the national aviation safety system of
Ukraine was the signing by the Cabinet of
Ministers of Ukraine of the Order of June 16,
2021 N2 656-r "On approval of the State Safety
Program." The State Safety Program includes
the following national approaches to
ensuring the following aspects of air transport
safety development:

— State policy and objectives in the field
of aviation safety,

— Management of risk factors for
aviation safety at the state level

— Commitments  to  the
management system

— Investigation of aviation incidents and
incidents

— Safety
management

— Ensuring aviation safety at the state
level

— Obligations to supervise

— Effectiveness of flight safety at the
state level

— Promotion of flight safety issues at the
state level [13].

Aviation safety is an important
component of the concept of general national
security, personal security, public safety and
transport safety from external and internal
hazards. With advanced risk management,
hazards monitoring and precautionary
measures are carried out in a complex in the
areas of aviation economic development
planning, aviation infrastructure, economic
security, aviation security and their
quintessential aviation safety.

safety

management & risk

Global trends in aviation infrastructure
development.

Civil aviation statistics show that the
growth of the main indicators of air traffic
doubles every fifteen years. This is much more
dynamic than the growth of most other
industries. Since 1960, the demand for
passenger, luggage, freight and postal



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

services has been steadily increasing. The
development of technological progress and
related investments are combined and make
it possible to multiply the output of the
aviation industry by a factor of more than 30.
Such expansion of air transport is extremely
beneficial for global economic growth,
especially for world production (global GDP).
In real terms, it multiplied more than five
times over the same period [14].

However, a structural analysis of air traffic
volumes suggests that the dynamic growth of
air traffic is consistently opposed by
recessionary cycles. The aviation industry is an
open system that is affected by a wide range
of technical, natural, human and economic
threats. For its part, it itself is a generator of
significant threats to the environment.
Among the most significant threats to civil
aviation in the history of development are the
following:
fuel crisis (1973),
the war between Iran and Iraq (1981),
the Gulf War (1991),

— The Asian crisis (1997-1998),

— the terrorist attack in the United States
on September 11 (2001),

— SARS (2003),

— global recession (2008) [15].

However, one of the most threatening
challenges in the history of air transport is the
spread of a new deadly infection, COVID-19,
which effectively leads to a quarantine
blockade of entire regions and a sharp
reduction in or ban on air traffic. The COVID-
19 pandemic in 2020 significantly affected the
volume of air passenger traffic. In the industry
as a whole, the volume of passenger-
kilometers decreased by 65.9% compared to
the same period last year. In total, about 1.5
billion passenger trips have been made
during this time. The decline in air passenger
traffic in 2020 has been the largest since
global passenger-kilometers began to be
tracked since 1950. As noted above, since
1990, long-term average industrial growth
has been around 5% per year. The pandemic
also had a significant impact on economic
activity,  with deteriorating business
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conditions, declining consumer confidence, a
sharp decline in corporate incomes and
employment, which ultimately directly
affected the individual living standards of the
majority of the world's population. In fact,
world GDP has fallen by 3.6% and this is the
biggest drop in recent history. But the decline
in passenger-kilometers was much greater
than GDP due to tight controls on air travel,
particularly internationally. The COVID-19
crisis has made domestic aviation markets
more resilient than international ones. This is
because internal controls are generally less
stringent than external ones. Thus, in 2020,
the volume of global domestic passenger-
kilometers decreased by 48.7% year on year,
while for international passenger-kilometers
it was a decline of 75.6%. The market share of
the world's domestic passenger-kilometers
also increased from 36% of industry
passenger-kilometers in 2019 to 54% in 2020
[16].

Planning of economic development of air
transport of Ukraine.

Ukraine is an aviation state that has a full
cycle of development and serial production of
aircraft, commercial operation of civil
aviation, training and retraining of
professionals for the industry. Statistical data
on the activities of air transport in Ukraine
should be studied in two phased periods from
2010 to 2019 and separately for 2020. The first
stage allows to make analytical conclusions
on the main trends in the development of air
transport of the state, which indicate its stable
development during this period. 2020 is the
year of force majeure of the global pandemic
COVID-19, which poses a critical threat to its
further development and has a negative
impact on almost all indicators of the industry.
During the period from 2010 to 2019, the
share of air transport in the country's export-
import operations is gradually increasing: in
2019, exports amounted to USD 1,419.7
million. USA (15.5% of total exports of
transport services). However, the COVID-19
pandemic in 2020 reduced air transport
exports by 43.5% to $ 802.2 million. USA. A
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similar trend is observed with regard to
imports of air transport - 757.8 million dollars.
USA (48.6% of total imports of transport
services). The impact of the COVID-19
pandemic in 2020 reduced air transport
exports by 58% to $ 319.9 million. USA [8].
Statistical data on exports and imports of
transport services and air transport services in
the period from 2010 to 2020 are given in
Table 2.1. .3. Planning of economic
development of air transport of Ukraine.
Ukraine is an aviation state that has a full cycle
of development and serial production of
aircraft, commercial operation of civil
aviation, training and retraining of
professionals for the industry. Statistical data
on the activities of air transport in Ukraine
should be studied in two phased periods from
2010 to 2019 and separately for 2020. The first
stage allows to make analytical conclusions
on the main trends in the development of air
transport of the state, which indicate its stable
development during this period. 2020 is the
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year of force majeure of the global pandemic
COVID-19, which poses a critical threat to its
further development and has a negative
impact on almost all indicators of the industry.
During the period from 2010 to 2019, the
share of air transport in the country's export-
import operations is gradually increasing: in
2019, exports amounted to USD 1,419.7
million. USA (15.5% of total exports of
transport services). However, the COVID-19
pandemic in 2020 reduced air transport
exports by 43.5% to $ 802.2 million. USA. A
similar trend is observed with regard to
imports of air transport - 757.8 million dollars.
USA (48.6% of total imports of transport
services). The impact of the COVID-19
pandemic in 2020 reduced air transport
exports by 58% to $ 319.9 million. USA [8].
Statistical data on exports and imports of
transport services and air transport services in
the period from 2010 to 2020 are given in
Table 1.

Table 1 - Export-import of transport services and air transport services
Years | 2010 | 2014 [ 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Exports (million USD)

Transport services 78352 | 6102,0 | 5263,2 | 5300,5 | 5861,4 | 58514 | 9109,9 | 49884
Aviation services 1181,9 | 1071,2 | 8536,1 | 88284 | 1091,7 | 12216 | 1419,7 | 802,2
Imports (million USD)

Transport services 1178,9 | 1376,5 | 1153,3 | 9892,7 | 1213,1 | 1464,8 | 1559,1 | 1061,0
Aviation services 4476 | 4310 | 4669 | 3575 | 4524 | 6957 | 7578 | 3199

Source: State Statistics Service of Ukraine [8].

Air transport is an effective catalyst for
investment. Thus, in just 8 years (2014-2020),
even in conditions of political instability,
armed conflict in eastern Ukraine and the
global pandemic COVID-19, the industry was
attracted 7.14 billion UAH. capital investment
[8]. Statistical data on capital investments of
enterprises of economic activities and air
transport in the period from 2010 to 2020 are
given in table 2.

These results are particularly relevant
given the tendency that the total number of
people involved in air transport is not very
large (16 thousand people, or 2.5% of the total
population involved in transport) [8]. At the
same time, it is conceptual that air transport
accumulates highly educated people with a
professional level of competence with one of
the highest levels of the average monthly
salary, which is almost twice the average
monthly salary in transport.
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Table 2 - Capital investments of enterprises of economic activities and air transport

Years | 2010 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020

In actual prices, UAH billion
Transport services 1959 | 1550 | 18,70 | 2511 | 3794 | 50,08 | 4379 | 3488
Aviation services 0,62 0,41 0,65 0,62 1,30 1,53 1,77 0,86

Source: State Statistics Service of Ukraine [8].

However, as mentioned above, air
transport has not only direct but also indirect
and inductive effects. That is, it creates jobs in
various sectors of the economy and contributes
to achieving synergistic social effects of
sustainable development of the national

economy. Statistical data on the average
number and average monthly salary of full-time
employees of enterprises of economic activities
and air transport in the period from 2010 to
2020 are given in table 3.

Table 3 - The average number and average monthly wages of full-time employees of
enterprises of economic activities and air transport.

Years | 2010 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Average number of full-time employees, thousand
Transport services 824,3 731,0 661,4 659,9 655,2 | 6484 | 6351 | 625,8
Aviation services 111 7,3 6,9 7,1 8,2 8,1 16,2 16,0
Average monthly salary of full-time employees, UAH
Transport services 2658 3768 4653 5810 7688 | 9860 | 11704 | 11951
Aviation services 6774 | 11967 18470 | 24688 | 31088 | 35651 | 27300 | 21685

Source: State Statistics Service of Ukraine [8].

The dynamics of changes in the number
of aircraft fleets reflects not so much
quantitative as qualitative change. The
dynamic decrease in the number of aircraft in
the period from 2010 to 2015 is mainly due to
the gradual decommissioning of
economically unprofitable and obsolete
aircraft manufactured during the Soviet era. In
fact, in the period from 2016 to 2019, the

Table 4 - Fleet of Ukrainian airlines

airlines optimized the total fleet of about 200
aircraft. Unfortunately, the impact of the
COVID-19 pandemic in 2020 optimized the
fleet of Ukrainian airlines by 25% to 155 [8].
Statistical data on the fleet of aircraft of
Ukrainian airlines in the period from 2010 to
2020 are given in table 4.

Years | 2010 | 2014 | 2015 2016 | 2017 | 2018 | 2019 | 2020
Aircraft, helicopters
Aircraft, 305 | 222 | 196 | 208 | 200 | 205 | 205 | 155
helicopters
Source: State Statistics Service of Ukraine [8].
This trend was offset by the renewal of maximize the fleet of aircraft, but to

the park with the latest economic and
environmental modifications of Western-
made aircraft (Boeing, Airbus, Embraer, etc.).
At the same time, the airlines did not aim to

implement the policy of optimizing the fleet
of aircraft and mass departure from direct
purchases of their own aircraft to the
development of leasing agreements. This is
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one of the protective mechanisms to respond
to sudden changes in demand for
transportation.

Trends in the development of aviation
infrastructure in Ukraine.

Similarly to the statistics on the activities
of air transport, the trends in the
development of aviation infrastructure in
Ukraine should be studied in two stages in the
period from 2010 to 2019 and separately for
2020. The first stage allows to make analytical
conclusions about the main trends in the
development of aviation infrastructure in
Ukraine. 2020 is a year of force majeure - the
global pandemic COVID-19, which poses a
critical threat to the development of global,
regional, international and national aviation
infrastructure.

Passenger air transportation of Ukraine.

As well as at the global level, there is a
direct dependence of production indicators
on the negative impact of external factors
that caused a significant decline in passenger
traffic, namely: annexation of Crimea, armed
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conflictin eastern Ukraine, downing of Boeing
777 Malaysia Airlines, airspace closure over a
large territory of Ukraine, refusal to fly over
the Russian Federation, etc. However, civil
aviation is not only an open system, but also
an adaptive system. And these significant
recessionary trends have been overcome
through the development of infrastructure,
taking into account the newly created
constraints. During the period from 2010 to
2019, there was a 2.3-fold increase in
passenger traffic from 6 to 14 million
passengers per year. The corresponding trend
is inherent in the volume of passenger
turnover, which has increased almost
threefold during this period from 11 to 30.3
billion passenger-km.

During 2020, domestic airlines (29 - in
2019) performed 56% of commercial flights
less thanin 2019 -45.3 thousand against 103.3
thousand flights in 2019 (Civil Aviation
Service, 2020) [10].

Statistical data on the volume of
passenger traffic and passenger turnover in
transport and air transport of Ukraine in the
period from 2010 to 2020 are given in table 5.

Table 5 - Transportation of passengers and passenger turnover in transport and air transport

of Ukraine
Years | 2010 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Passenger traffic (million passengers)
Transport services 6845 5902 5167 4854 4648 4487 4262 2570
Aviation services 6 6 6 8 10 12 14 14
Passenger turnover (billion passenger km)
Transport services 130,0 106,3 97,0 102,2 99,4 104,4 107,2 49,0
Aviation services 11,0 11,6 11,4 15,5 20,4 25,9 30,3 10,1

Source: State Statistics Service of Ukraine [8]

One of the most serious crises in the
world aviation, related to the COVID-19
pandemic, is currently underway. The air
transport economy is extremely vulnerable to
external factors, as it has a number of fixed
cost items that must be paid regardless of
standard or force majeure conditions. First of
all, it is the payment of lease payments for the
fleet of aircraft, which now consists mainly of
leased aircraft. Airlines pay an average of 10

thousand dollars. US per day for leasing one
Boeing 737-800 or Airbus 320. Thus, the daily
leasing budget of UIA may be about 300
thousand dollars. USA, SkyUp and Wind Roses
- up to 100 thousand dollars. USA. To these
costs are added other fixed items: salaries of
employees, insurance, maintenance of
airworthiness of aircraft, etc. Under such
conditions, it is advanced risk management
and consolidation measures by the state,
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aircraft or helicopter operators, approved
maintenance organizations, organizations
responsible for the design or manufacture of
aircraft and leasing organizations, air traffic
service providers, certified aerodrome
operators, approved training organizations
can hinder the overall destruction of the
industry. Thus, the specificity of open systems
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is the phenomenon of the "domino effect". If
organizations of one segment disappear from
the market, it systematically affects the
performance of others, as well as the overall
synergy of the industry. The dynamics of the
volume of passenger traffic by air transport of
Ukraine in the period up to 2020 is shown in
Fig. 1.
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Figure 1 - Dynamics of passenger air transport in Ukraine in the period up to 2020
Source: State Aviation Service, 2020 [10]

At the same time, the volume of
passenger traffic by air transport of Ukraine
returned to approximately the level of 2006 -
2007, when the mentioned figure was 4208.3
thousand and 4928.6 thousand people. in
accordance. Passenger traffic was provided by
14 domestic airlines during the year. The
largest volumes were performed by Ukraine
International Airlines, Skype, Azur Air Ukraine
and Wind Rose, which accounted for almost
98 percent of the total passenger traffic of
Ukrainian airlines.

Freight air transportation of Ukraine.

In contrast to passenger traffic, the
volume of cargo and mail by air of Ukraine
during the COVID-19 pandemic did not
decrease critically. According to the results of
2020, the volumes of cargo and mail
transportation by air transport of Ukraine

amounted to 88.3 thousand tons (for 2019 -
92.6 thousand tons). In total, 20 domestic
airlines  performed cargo and mail
transportation in the reporting year. Leaders
of cargo transportation are ZetAvia Airlines,
Antonov ATP, Maximus Airlines, Ukraine
International Airlines, Constanta and Skype. In
the reporting year, these airlines performed
almost 90 percent of the total cargo and mail
traffic. It should be noted that the majority of
freight traffic has traditionally been charter
flights to other countries under UN
humanitarian and peacekeeping programs, as
well as under contracts and agreements with
other customers [10]. Statistical data on the
volume of cargo transportation and cargo
turnover on transport and air transport of
Ukraine in the period from 2010 to 2020 are
given in table 6.
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Table 6 - Cargo transportation and cargo turnover on transport and air transport of Ukraine

Years | 2010 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020
Cargo transportation (million tons)
Transport services | 1765 1623 1474 1543 1582 1643 1579 1641
Aviation services 01 0,1 0,1 01 0,1 0,1 0.1 0.1
Cargo turnover (billion tkm)
Transport services | 418,7 353,6 334,7 3442 364,2 361,3 355,0 313,2
Aviation services 04 0,2 0,2 0,2 0,3 0,3 0,3 0,3

Source: State Statistics Service of Ukraine [8]

Airport operations.

One of the most vulnerable adverse
effects of the COVID-19 pandemic. elements
of the aviation infrastructure system of
Ukraine were airports. Unlike airlines, which
are able to drastically reduce their fleet of
aircraft during critical periods by quickly
abandoning leasing operations, airports do
not have the ability to quickly reduce their
own operating costs. The number of aircraft
sent and arrived in 2020 amounted to 94
thousand (against 201.2 thousand in the

previous year). At the same time, passenger
traffic through the airports of Ukraine
decreased by 64.4 percent, freight traffic - by
13.3 percent and amounted to 8664.5
thousand people and 52.2 thousand tons,
respectively. During the year, commercial
flights of domestic and foreign airlines served
19 Ukrainian airports and airfields [10]. In fig.
2 shows the volume of passenger traffic
through the airports of Ukraine in the period
from 2011 to 2020.
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Figure 2 - The volume of passenger traffic through the airports of Ukraine in the period from
2011 to 2020
Source: State Aviation Service, 2020 [10]

Today, 97 percent of all passenger traffic
and almost 99 percent of mail and cargo
traffic are concentrated in 6 major airports
(Kyiv (Boryspil), Lviv, Kyiv (Zhulyany), Odessa,

Kharkiv and Zaporizhia) [10]. In fig. 3 shows
the share of leading airports in the total
volume of passenger traffic through the
airports of Ukraine.



The electronic scientifically and practical journal 15-28
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.11(2022)
ISSN 2708-3195 https://smart-scm.org

The share of leading airportsin the total volume of passenger
traffic through the airports of Ukraine
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Figure 3 - Share of leading airports in total passenger traffic through Ukrainian airports
Source: State Aviation Service, 2020 [10]

According to the results of the year, the
number of passengers served by the main
airport of the country Kyiv (Boryspil)
decreased compared to the previous 2019 by
66.2 percent. Passenger traffic through Kyiv
(Zhulyany) airport decreased by 73.1 percent,
Lviv - by 60.4 percent, Odessa - by 58.8
percent, Kharkiv - by 50.8 percent,
Zaporozhye - by 24.9 percent [10].

Aviation works.

In 2020, aviation companies processed
287.8 thousand hectares of agricultural land,
the number of flights during aviation works
amounted to 10.8 thousand hours (in 2019 -
360.7 thousand hectares and 8.8 thousand
hours, respectively ) [10].

Air traffic service of Ukraine.

During the reporting year, UKSATSE
provided 142,000 flights with air navigation
services, compared to 335.4 thousand a year
earlier. The number of flights operated by
airplanes and helicopters of Ukrainian airlines
decreased by 54.7 percent, foreign airlines -
by 59.1 percent [10].

Conclusions. Thus, the main challenges
of Ukraine's air transport in the globalization
of the air transportation market are the
annexation of Crimea, the armed conflict in
eastern Ukraine, the downing of Malaysia
Airlines Boeing 777, the closure of airspace
over Ukraine, the refusal to fly over the
Russian Federation, the downing of Boeing
737 of Ukraine International Airlines in Iran
and, to the greatest extent, the COVID-19
pandemic. These challenges are reflected in
virtually all macro, meso and microeconomic
performance indicators and main
performance indicators of air transport
infrastructure. However, air transport is not
only an open system, but also an adaptive
system. The current challenges of its activities
indicate the need to develop strategic
scenarios and work out a mechanism for
institutional support for its further sustainable
development, taking into account the
dynamic external environment, constant
changes in the structure and intensity of
hazards and uncertainties.
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RELATIONSHIP BETWEEN TRANSPORT INFRASTRUCTURE
EXPENDITURES AND COSTS AND TRANSPORT INDICATORS - AN
OVERVIEW OF EUROPEAN AND UKRAINIAN SITUATION

Lidia Savchenko. «Relationship between transport infrastructure expenditures and costs and
transport indicators - an overview of European and Ukrainian situation». Quality of transport
infrastructure determines the quality of the provision of services for the transportation of goods and passengers.
The infrastructure sector is a guarantee of efficiency, mobility and uninterrupted economic activity. However,
the high quality of the transport infrastructure implies significant and long-term investments. According to a
McKinsey research report, to support sustainable economic growth in the world in line with forecasts for 2030, it
is necessary to cover the need for additional investment of $ 3.3 trillion annually, equivalent to 3.8% of world
GDP.

The purpose of this work is to analyze the existing European approach to assessing transport
infrastructure expenditures and costs, their impact on transport performance at the country level, as well as
trends in Ukrainian policy regarding the support and development of road infrastructure.

Transport infrastructure costs include the investment in new infrastructure, the cost of upgrading the
existing infrastructure, the cost of maintaining the infrastructure, and the operating costs to enable the use of
the transport infrastructure. Directive 2011/76 / EU prescribes that the weighted average infrastructure charges
should be linked to construction costs, as well as the costs of operation, maintenance and development of the
corresponding infrastructure network.

The official Eurostat data of investment and O&M costs of transport infrastructure based on the
citizenship principle was taken for this study, namely:

- the number of ton-kilometers traveled per year;

- the volume of investments in road infrastructure per year;

- the amount of funds for the maintenance of road infrastructure per year.

The indicators were taken for countries of the EU for which statistics were available for 2016 and 2019.
According to the study, the effect of investments in transport infrastructure is strongly manifested both in the
same year and affects subsequent years in terms of the volume of annual transport work. That is, an increase in
investment in road infrastructure clearly has a positive effect on the volume of transport work performed. On
the other hand, the volume of investments in the EU infrastructure brings a much greater positive effect than
funds for road maintenance.

Thus, the experience of developed countries shows a positive relationship between investment in the
maintenance and construction of transport infrastructure and economic performance of the state. Part of the
research was devoted to the study of the impact of investments in road infrastructure of Ukraine on the example
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ofthe global Ukrainian infrastructure project "Big Construction”. It is projected that in 2024, thanks to road works
under the Big Construction, Ukraine's GDP will be 4.4% higher than GDP in 2020. But, as the research shows,
good transport infrastructure is a necessary, but not a sufficient condition for growth. "Big Construction” project
in Ukraine does not show any positive effect on the volume of performed internal transport work now. The
reasons may lie both in more long-term effect from improving the infrastructure, and in the facts of corruption
and theft of funds allocated for the project.

Keywords: road transport, road infrastructure, infrastructure expenditures and costs, transport
indicators, infrastructure investment, correlation, “Big Construction” project.

Jlidia Cas4yeHko. “ 38'130k sumpam Ha MpaHcnopmHy iHhppacmpykmypy ma mpaHcnopmHux
NOKA3HUKiI8 - 0271510 eaponelicbKoi ma yKpaiHcbKoi cumyayii ”. Akicme mpaHcnopmHoi iHppacmpykmypu
8U3HAYAE AKICMb HAOAHHA NOCAYe i3 Nnepese3eHHA BAHMAXi8 ma nacaxupis. IHgppacmpykmypHul cekmop €
2apaHmieio ecpekmugHocmi, MobinibHocmi ma 6e3nepebiliHoi ekoHOMi4YHOI digibHocmi. [I[pome 8ucoka sKicme
mpaHcnopmHoi  iHgppacmpykmypu nepeobadyae 3Ha4yHi ma 0os2ocmpokosi iHeecmuyji. 32i0HO 3
docnioHuybkum 38imom McKinsey, 0514 nidmpumKu cmano2o eKOHOMIYHO20 3pOCMAHHA y c8imi 8ionosioHo 0o
npoaHo3sie Ha 2030 pik HeobxiOHO nokpusamu nompeby 8 000aMKOB8UX iH8ecmuyisax y po3mipi $3,3 mpsH
wopidHo, wo eksigdaseHmHo 3,8% cgimosozo BBII.

Memoro 0OaHoi pobomu € aHania icHylo4o2o0 €sponelicbkozo nioxody 00 OUIHKU 8UmMpam Ha
MpaHcnopmHy iHgpacmpykmypy, ix snusy Ha mpaHcnopmHy epeKkmusHicme HA pisHi KPAiHU, a MAakox
meHOeHUil yKpaiHCbKOI NoaimuKu w000 nidmpumMKu ma po38umky 8/1aCHOI 00POXHbOI IHppacmpykmypu.

Bumpamu Ha mpaHcnopmHy iH@pacmpykmypy 8k/lo4aome iHeecmuuii 8 Ho8y iHppacmpykmypy,
sumpamu Ha mooOepHi3ayjto icHyl4oT iHhpacmpykmypu, sumpamu Ha ympumasHs iHgppacmpykmypu ma
ekcnslyamaduiliHi sumpamu, HeobxiOHi 051 sukopucmaxHs. lMpudomy, Jupekmusa 2011/76/€C gsumazae
nos'asysamu cepeOHbO38aXeHi nnamexi 3a iHppacmpykmypy 3 sapmicmio 6ydisHUUMBd, A MAKOX 3
8UMPAMAmMu HA ekcnJlyamayiro, mexHiyuHe 06¢/1y208y8aHHA ma po38UMoK 8ionogioHoI iHgppacmpykmypHoi
mepexi.

Ana yvo2o docnioxeHHa 6ys10 83amo ogiyiliHi 0aHi €EBpocmamy npo iHeecmuyii ma sumpamu Ha
ekcnlyamaduito ma mexHiyHe 06cs1y208y8aHHA MPAHCNOPMHOI iIHppacmpykmypu, a came:

- KiflbKicmb MOHHO-KiflomMempig, npolideHUx Npoms20M POKY;

- 06cA2 iHBecmMuUuil y 00POXHIO iHPpacmpykmypy Ha pik;

- 06cA2 Kowmis ympumaHHa 00POXHbLOI IHpacmpykmypu Ha pik.

Moka3zHuku 83ami ona kpaiH €C, 3a akumu 6yna HaseHa cmamucmuka 3a 2016 ma 2019 poku. 32i0H0 3
0ocnioxeHHAM, echekm 8i0 iHeecmuyitl y mpaHcnopmHy iHppacmpykmypy cunbHO NPOABIAEMbCA AK Y MOMY
X poyi, mak i 8niueae Ha HacMynHi poku 3a ob6ca2om pidHoi mpaHcnopmHoi pobomu. Toébmo 36inblieHHs
iHeecmuuyili 'y O0OpOXHIO iHGpacmpykmypy OOHO3HAYHO NO3UMUBHO B8NJIUBAE HA 06CA2 BUKOHYBAHOI
mpaHcnopmHoi pobomu. 3 iHwozo 60Ky, obcaz iHeecmuyit 8 iHppacmpykmypy €C npuHocume Habazamo
6inbwuli no3uMuBHUU ehekm, Hixx KowWmu Ha ympuMaHHs oopiz.

Takum 4quHOM, 00C8iI0 pO3BUHEHUX KpdiH NOKA3ye no3umusHul 38'A30K Mix iHeecmuyiamu 8
ympumaHHa ma 6ydisHUYMBO MpPAHCNOPMHOI iHGpacmpykmypu ma eKOHOMIYHUMU NOKA3HUKamu
Oepxasu. YacmuHy OocnioxeHHs 6y/10 NPUCBAYEHO BUBYEHHIO 8NIUBY [HBeCmMuUUili Yy OOPOXHIO
iHppacmpykmypy Ykpaitu Ha npuknadi 2106ana6H020 YKpaiHCbK020 iHhpacmpykmypHo20 npoekmy «Besnuke
6ydisHuymeo». lpoeHo3yemocs, wo y 2024 poui 3a80aKkuU O00pOXHIM pobomam y pamkax «Benukozo
6yodisHuymaea» BBl YkpaiHu 6yde Ha 4,4% suwjie 3a BBI1 2020 poky. Ane, Ak nokasytome 00C/1i0XeHHA, xopowa
MpaHcnopmHa iHgppacmpykmypa € HeobxiOHoOto, asie He 0OCMAMHbLOIO YMOBOK 3pOCMAHHA. [Ipoekm
«Benuke 6ydisHUUYmeo» 8 YkpaiHi 8 OaHul yadc He HA0A€e NO3UMUBHO20 8NJIUBY HA 06CA2 8HYMPILIHIX
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mpaHcnopmHux pobim. [lpuyuHu MOoXyme 6ymu AK y 00820CMpPOKOBOMY egekmi 8i0 nosinweHHs
iHppacmpykmypu, mak i 8 pakmax kopynuyii ma po3kpadaHHa kowmis, 8UdiieHUX Ha npoekm.

Kniouoei cnoea: aBTomo6inbHWIA TPAHCMOPT, LOPOXKHA IHPPACTPYKTYpa, IHPPaCTPYKTYpHi BUTpaTH,
TPaHCNOPTHI NOKa3HMKY, iIHPPaCTPYKTYpHI iHBeCTULil, Kopensuis, npoekT «Bennke 6yaiBHULTBOY.

Jluous Cas4yeHko. Baaumoceasb 3ampam u pacxo0oe Ha MpaHcNopmHyIo uHgppacmpykmypy u
mpaHcnopmHbIX nokasamesnel - o063op eeponelickol U yKpauHckol cumyayuu”. Kayecmso
mpaHcnopmHoUl UHppacmpykmypsl onpedesisiem Ka4ecmeo OKA3dHUA yC/lye NO nepeso3ke 2py308 U
naccaxupos. VIHgppacmpykmypHsili cekmop Asnaemca 2apaHmuell 3¢gekmusHocmu, mMobusbHocmu u
becnepeboliHoli  3KoHoMu4eckol OdesmesnbHocmu. OOHAKO B8bICOKOE KA4ecmeo MmpdHcnopmHol
UHppacmpykmypel  npeonosidzaem  3HadyumesibHble U 00/120CPOYHble  uHsecmuyuu. CoesnacHo
uccedosamensckomy omyemy McKinsey, 014 nod0epXxKu ycmoulyuso2o SKOHOMUYECKO20 pocma 8 mupe 8
coomeemcmauu ¢ npo2Ho3amu Ha 2030 200 Heob6x00UMO NOKpbIBaAMb NOMpPebHOCMb 8 O0NOHUMESTbHbIX
UHBeCMuyusax 8 pasmepe $3,3 mpJiH exxe200H0, YUMo 3K8u8asneHmMHo 3,8% muposozo BBIT.

Lenvio 0aHHOU pabomel Agnaemca aHanui cywecmsylouje2o esponelickoeo nooxodd K OueHke
pacxo0o8 U 3ampam HA MPAHCNOPMHYIO UHGPPpAcmpykmypy, Ux 8/IUAHUA HA MPAHCNOPMHYIO
3¢hpekmusHOCMb HA ypOBHe CMPAHLl, d MAKXe MeHOeHUUU YKPAUHCKOU NOIUMUKU 8 OMmHOoWweHuU
Noooep KU U pazgumus 00pOXHOU UHpacmpykmypel.

3ampamesl HaG MPAHCNOPMHYI0 UHGPAcCmMpykmypy 6Kaw4arom 8 ceba uHsecmMuyuu 8 HOBYI0
UHpacmpykmypy, 3ampamel Ha MoOepHU3dyulo cyujecmaylowell UHpacmpykmypel, 3ampamel Ha
codepxaHue UHGpacmpykmypel U 3KCNJyamayuoHHsle pacxolbl, HeobxoOumble 0714 UCNO/Ib308AHUA
mpaHcnopmHol  uHgpacmpykmypel.  [Jupekmusa  2011/76/EC  npednucvieaem  y8fa3b6i8amb
CpeOHes38ewleHHble NJameXxu 3a UHGPACmpykmypy cO CmMOUMOCMbIO CMpoumesibCmad, d MAakxe C
pacxoo0amu HA 3KCNJyamauyuio, mexHuyeckoe o0OC/IyxusaHue U pasgumue coomseemcmayroujeli
UHppacmpykmypHou cemu.

[na amozo uccnedosaHus 6ulau 83amel oguyudivHele 0dHHble Egpocmama 06 uHsecmuyusax u
3ampamax Ha 3KCNJlyamauyuto U mexHu4yeckoe o0C/TyxusaHue mpaHcnopmHoU UH@ppacmpykmypel, a
UMeHHO:

- KO/IUYeCmao MOHHO-KUI0Mempo8s, NpoUOeHHbIX 3a 200;

- 06BeM UHBecMuUYuLli 8 00OPOXHYIO UHpacmpykmypy 8 200;

- 06vem cpedcma Ha codepxaHue 00POXHOU UHpacmpykmypesl 8 200.

Mokaszamenu 83amel 0718 cmpaH EC, no komopeiM umendace cmamucmuka 3a 2016 u 2019 200bl.
CoenacHo uccnedosdHuto, 3gekm om uH8ecmuyul 8 MPAHCNOPMHYIO UHGBPACMPYKmMypy CUSTbHO
nNposAsAaeMcs Kak 8 mom xe 200y, MAkK U 8ausem Ha nocsedyroujue 2006l N0 06vemy 2000800 mpaHcnopmHou
pabomel. To ecme ygenudeHue uHgecmuyuli 8 O0OPOXHYI0 UHGPPpAcmpykmypy 00HO3HAYHO NOJIOXUMEsbHO
cKasvlsaemca Ha obwveme 8biNoSIHAEMOU mpaHcnopmuol pabomei. C Opy2oli CmopoHsbl, 06sem uHgecmuyud
8 UHgppacmpykmypy EC npuHocum 2opa3do 6onbwuli nomoxumernsHoil 3¢ppekm, Yem cpedcmea Ha
codepxxaHue 0opoe.

Takum 06pasom, oneim pa3sumeix CMpPAH NOKA3bIBAEM NOJIOKUMETIbHYIO C8A3b  Mex0y
UHBECMUUUAMU 8 COOepXXaHue U cmpoumesibcmao mpaHcnopmMHoU UHGPpacmpykmypel U SKOHOMUYeCKUMU
nokasamenamu 2ocyoapcmead. Yacme ucciiedo8aHus 6ui1a NOCBAWEHA U3yHeHUIO 8/TUSHUA uHeecmuyul 8
00POXHYIO UHpacmpykmypy YKpauHel Ha npumepe 2106a716H020 YKPAUHCKO20 UHGPAacmpykmypHo20
npoekma «bonswasa cmpolka». [IpoeHo3upyemcs, ymo 8 2024 200y 61az200apa 00pOXHbIM pabomam 8
pamkax bonewol cmpolku BBl Ykpaurel 6ydem Ha 4,4% eviwe BBI1 2020 200a. Ho, kak nokaseiearom
uccie0o8aHusA, Xopowadsa mpaHcNoOpmMHAa UHPpacmpykmypa Aenaemca HeobXxoO0UMbIM, HO He
docmamoyHeiM ycrosuem pocma. [lpoekm «bonvwias cmpolka» 8 YkpauHe 8 HAcmosujee 8peMs He
0Ka3bleaem nNoJsIOKUMesbHO20 8/IUSHUS HA 06beM 8bINOJIHAEMbIX 8HYMPEHHUX MPAaHCcnopmHeix paéom.
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[MpuyuHsl MO2Yym KpbimbCs Kak 8 60s1ee 007120CpOYHOM 3hghekme om ys1yHwieHUs UHGPpAcmpyKmypbl, mak u

8 hakmax Koppynyuu u xuujeHus cpedcms, 8oioesieHHbIX Ha NPoeKm.

Kniouesble c1osa: aBTOMOOMNBHBIV TPAHCMOPT, AOPOXKHAA MHPPACTPYKTYPA, MHPPACTPYKTYPHbIE
pacxofpbl 1 3aTpaTbl, TPAHCMOPTHbIE NOKa3aTenu, MHPPACTPYKTYPHbIE MHBECTULMMN, KOPPENALUA, NPOEKT

«bonblwasa cTponkay.

Introduction. Transport infrastructure is
a necessary element of logistics all over the
world. In general, the quality of infrastructure
determines the quality of the provision of
services for the transportation of goods and
passengers, and in particular - the speed of
transportation, comfort while driving, the
safety of cargo and vehicles, etc. However, the
high quality of the transport infrastructure
implies significant and long-term
investments. For developing countries, such
financial investments in transport
infrastructure  are  often  unattainable.
Countries with developed economies can
afford to maintain a high level of highways,
railways, etc., in particular, due to public-
private partnerships and the introduction of
the toll roads practice.

Road transport is a key contributor to
economic development and integration. Its
flexibility —and capabilities make it
indispensable to development strategies and
integration processes. For example, in the
European Union road transport is a main
enabler of integration both through well
connected infrastructure and by extensive
integration of services [1].

The purpose of this work is to analyze
the existing European approach to assessing
transport infrastructure expenditures and
costs, their impact on transport performance
at the country level, as well as trends in
Ukrainian policy regarding the support and
development of road infrastructure.

Literature analysis. At the moment,
there are many studies concerning the
relationship between the level of road
infrastructure and the country's economy.

Numerous authors of the work [2] present
methods and models for assessing the impact
of transport projects on economic
development.

Research [3] provides a modern overview
of transport infrastructure costs and
expenses. This report is produced with in the
project ‘Sustainable Transport Infrastructure
Charging and Internalisation of Transport
Externalities’.

Here are some definitions of the term
"infrastructure". Dmytriieva O.. formed a
vision of transport infrastructure as a complex
of objects, within which transport, terminal,
warehousing, commercial and virtual-
information service of consumers of transport
services is provided, and also scientific-
production support and management of
transport process is carried out [4].

In [3] transport infrastructure s
understood as "a physical and organizational
network that allows to move between
different places".

CE Delft [5] presents cost data for 2013 for
the entire road network for all EU 28 countries.
In addition, in work [6] the costs of highway
infrastructure for trucks and vans are
estimated.

Studies like [7, 8], devoted to marginal
road infrastructure costs.

According to the work [9], the transport
infrastructure provides transportation of

goods and passengers, including
communications of various modes of
transport - railways, highways, inland

waterways, sea and air routes, pipelines for
pumping oil and gas, transport and logistics
enterprises working in the field of movement
of people and goods.

In Guiding Principles for Practitioners and
Policy Makers [1], in particular, the role of road
transport in economic development is stated.
In particular, it is argued that adequate
infrastructure provides physical links between
regions and countries, with road transport
services playing a key role in unlocking
economic potential.
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Presentation of the main results. Road
transport has an important social dimension
through the opportunities it offers for
entrepreneurship and job creation. The sector
has traditionally played a key role in upward
mobility as it allowed, for example,
professional drivers to become entrepreneurs
and create their own business, developing it
as a small or medium size company. In
general, road transport can create a
significant number of jobs. A recent study in
East Africa found that there were 1.2 jobs for
each truck on the road. In addition to the
direct employment, the sector generates a
significant number of indirect jobs and
employment. The indirect employment
includes various transport related activities
such as infrastructure building and
maintenance in particular in areas dedicated
to road transport services (fuel stations,
secured parking, cold chain storage,
warehouses and repair/maintenance
activities), rescue and emergency services,
forwarding and brokerage,  vehicle
manufacturers and specialized insurance
businesses. ILO data suggest that
employment in road transport can reach five
percent of total employment [1].

The infrastructure sector is not only the
cost of services provided to counterparties of
all groups, but also a guarantee of efficiency,
mobility and uninterrupted economic
activity, the stability of relations with
counterparties all over the world [10].

Thus, according to Eurostat, the transport
sector brings about 5% to the EU economy,
another 2% is added by transport
engineering. Problems arising in the course of
transportation, in turn, are estimated at 1% of
GDP, car accidents with human casualties
cause damage to the economies of developed
countries in the amount of at least 2% of the
gross product [10].

According to a McKinsey research report,
to support sustainable economic growth in
the world in line with forecasts for 2030, it is
necessary to cover the need for additional
investment of $ 3.3 trillion annually,
equivalent to 3.8% of world GDP [11].
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McKinsey also argues that $ 1 of
additional infrastructure investment can
increase GDP in the long term by 20 cents only
through the indirect effect of increasing labor
productivity, excluding effect from the
construction itself.

Columbia University in the United States,
in research of 95 countries [12], claims that
doubling road density on average results in
an increase in economic growth of 1%
annually. An increase in the "aggregate
infrastructure provision” of the economy by
10% leads to an increase in output in the
economy by 1%. According to their own
estimates, the coefficient of elasticity of
output in the economy as a whole to the level
of development of transport infrastructure is
7%.

World Bank claims [13], thatanincrease in
assets in the infrastructure sectors of the
economy by 2 times leads to an increase in
GDP by an average of 15 pp, but this applies
only to "developed" countries. And the
elasticity of output to the level of
infrastructure development ranges from 7%
to 10%, which is surprisingly correlated with
the data of Columbia University.

Fig. 1 gives an overview of the existing
policy instruments in the transport sector and
the related outputs and potential outcomes
of using one or several of the instruments..

The European Union has conducted a
global study of transport infrastructure costs
in EU countries [15].

In particular, this study aims to provide
overall, average and marginal infrastructure
costs for road transport, rail transport, inland
waterway transport (IWT), maritime transport
and aviation in the EU28 member states and
some other western countries (Norway,
Switzerland, US states of California and
Missouri, Canadian provinces of Alberta and
British Columbia, and Japan) [15]. The study
identifies the so-called marginal costs of
various modes of transport in euros per
kilometer traveled, ton-kilometer, passenger-
kilometer, etc. Appropriate marginal costs can
be found according to the rolling stock used.
For example, for motor transport there is a
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classification into passenger and freight
transport, each of which further has its own
categories: passenger - passenger car, bus,

coach, motorcycle; freight - HGV (heavy

Policy
Instruments

Focus of
Intervention

Investments
Price instruments

Regulations

Physical
infrastructure
(new, upgrading,
operations &
maintenances)

Transport
services

Technology

Outputs

Responses

Lower transport
costs (incl. time
costs)

Better access to
transport
services/

connectivity

Lower
environmental
externalities

Trade
: Location .

Transport use

Figure 1 - Impacts of Transport Policies: The Mechanisms
Source: based on [14]

Transport infrastructure costs include the

investment in new infrastructure, the cost of
upgrading the existing infrastructure, the cost
of maintaining the infrastructure, and the 2)..

operating costs to enable the use of the
transport infrastructure.

Passenger transport modes

B Passenger transport modes

B Freight transport modes

freight transport - more than 3.5 tons) and
LCV (light commercial freight transport - up to
3.5 tons).

Outcomes

Growth (improved
production and
productivity)

Inclusion (more
opportunities)

Sustainability
(improved
environment &
quality of life)

For road, rail and inland waterway

B Light commercial vehicles

transport, total infrastructure costs in the 28
EU countries were EUR 267 billion in 2016 (Fig.

Freight transport modes

Light commercial
vehicles

Figure 2 - Total infrastructure costs in EU, Billion € (2016)
Source: based on [15].
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Marginal infrastructure costs refer to the
additional costs to the transport
infrastructure manager caused by an
additional vehicle kilometer (or call or LTO) on
the network. In this study, the variable part of
the average infrastructure costs (usage-
dependent renewal and maintenance costs)
are used as a substitute for the marginal
infrastructure costs.

In [15] it is noted that the construction,
maintenance and management of transport
infrastructure entails significant costs. In
contrast to the benefits, the external and
infrastructure costs of transport without
political intervention are usually not borne by
transport users and are therefore not taken
into account in their transport decisions. By
internalizing external and infrastructure costs
(i.e. incorporating these costs into decision
making), the efficiency of the transport
system can be improved.

In practice, there are also large
differences in  approaches to the
internalization of infrastructure (and external)
costs. For example, Directive 2011/76 /EU [16]
prescribes that road infrastructure charges for
heavy vehicles in Europe should be based on
a cost recovery principle, i.e. the weighted
average infrastructure charges should be
linked to construction costs, as well as the
costs of operation, maintenance and
development of the corresponding
infrastructure network. On the other hand,
Directive 2012/34 / EU [17] requires that EU
rail use charges be based on direct network-
wide costs, that is, costs that are directly
related to use of rail infrastructure.

Productivity data for road transport are
taken from Eurostat according to the principle
of nationality, that is, transport activities are
distributed according to the countries in
which the vehicle is registered. In an
alternative territorial approach, transport
activities are allocated to the countries in
which these activities are actually carried out.
For example, kilometers driven by Polish cars
in Germany are counted in Poland if the
principle of nationality applies, and in
Germany if the territorial principle applies.
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The territorial principle would be more
consistent with the size of infrastructure costs.
However, since a detailed EU-wide dataset on
road transport efficiency based on the
territorial principle is not available, the official
Eurostat data set based on the citizenship
principle was used for this study.

This study [15] presents both investment
and O&M costs of transport infrastructure
[18]. More specific:

- improvement costs are all costs of new
infrastructure or expansion of existing
infrastructure in terms of functionality and / or
lifetime;

- upgrade costs are all costs associated
with upgrading (parts of) the infrastructure.
The updated infrastructure (parts) will have a
service life of at least 1-2 years. Upgrade and
upgrade costs can be incurred at any time and
are not directly related to the condition of the
assets.

Operating and maintenance costs
include two elements:

- maintenance costs are costs associated
with “normal” maintenance, ie maintenance
that cannot be avoided. These actions do not
change the performance of the infrastructure
object, but simply keep it in good working
order or restore it to its previous state in the
event of a breakdown. These are all relatively
minor repairs with an economic life of less
than 1-2 years;

- operating expenses are those that are
spent on the efficient use of infrastructure
(e.g. lighting, traffic control).

The main direct users of road
infrastructure, affecting related costs, are cars
and motorcycles, buses and trucks. According
to the authors, although pedestrians and
bicycles are also road users, their impact on
the cost of road infrastructure is negligible,
which predetermined the exclusion of these
categories of users from comparative
estimates.

To analyze the real impact of investments
in infrastructure (investment and support) on
the state of the transport sector, statistics
were taken for the EU countries, namely:



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

- the number of ton-kilometers traveled
per year;

- the volume of investments in road
infrastructure per year;

- the amount of funds for the
maintenance of road infrastructure per year.

The factor of the number of ton-
kilometers traveled (transport work) was
taken as one of the main indicators of
transport performance, showing the volume
of traffic and the level of development of
logistics in the country. In addition, the
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number of ton-kilometers performed is one of
the general economic indicators of the
country's development, which, in turn, affects
trade relations both within the country and
abroad.

Considering that the effect of
investments in infrastructure may not appear
immediately, data on the above three
indicators were taken for 2 years - 2016 and
2019 (Fig. 3, Fig. 4) [19].

L ]
&
o %
...

b) )

Figure 3 - Data on transport infrastructure (2016): a) Freight road transport, Million ton-
kilometers; b) Road Infrastructure investment, Euro; c) Road Infrastructure maintenance, Euro

)

Fig. 4. Data on transport infrastructure (2019): a) Freight road transport, Million ton-
kilometers; b) Road Infrastructure investment, Euro; c) Road Infrastructure maintenance, Euro

It is known that the relationship between
two parameters can be successfully estimated
using the correlation coefficient:

i1 =0 —¥)

Ty = (B0 (2092

where:
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ry — the correlation coefficient of the linear relationship between the variables x and y;
x; — the values of the x-variable in a sample;
x — the mean of the values of the x-variable;
yi — the values of the y-variable in a sample;
y — the mean of the values of the y-variable.

To assess the closeness of the relationship and the performed ton-kilometers, the logic
between investments in road infrastructure set out in Table 1 was adopted.

Table 1 - Assessment of the degree of relationship by the value of the correlation coefficient

Scale of correlation coefficient Conclusion
0<r=<0.19 Very Low Correlation (no correlation)
02<r=<0.39 Low Correlation
04<r<0.59 Moderate Correlation
06=<r=<0.79 High Correlation
08<r<10 Very High (almost linear) correlation
It should be noted that the indicators The relationship between investments in
were taken only for those countries for which road infrastructure and the volume of
statistics were available for 2016 and 2019. transport work performed in tkm was
Unfortunately, for some countries it was not analyzed (Table 2).

possible to obtain values for 2019, so the level
of correlation was estimated without them.

Table 2 - Volume of transport work and infrastructure investment (2016, 2019)

Country of the EU Transport work, million ton-kilometers | Infrastructure investment, Euro
2016 2019 2016 2019
Austria 26138 26502 444000000 562000000
Bulgaria 35402 20613 163104612 528172615
Croatia 11337 12477 197358816 354803052
Czech Republic 50315 39059 849231714 1383064925
Estonia 6717 4795 148600000 220000000
Finland 26853 28847 1178000000 1522000000
France 151213 181400 9216000000 9816000000
Germany 315769 311869 12870000000 | 16650000000
Greece 24560 28197 2187037728 710327243
Hungary 40006 36951 802745136 2288587059
Ireland 11564 12403 622000000 837000000
Latvia 14227 14965 190000000 223000000
Lithuania 30974 53117 357000000 352000000
Poland 303560 395311 3075442295 2415357766
Slovenia 2135 2306 100000000 204000000
Spain 216993 249555 3880000000 3445000000
Sweden 42686 42601 2086339294 2503424108
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the volume of investments in infrastructure

are set out in Table. 3.

Table 3 - Coefficients of correlation between the performed transport work and the volume

of investments in road infrastructure

QGRY @ IS - (el el Correlation coefficient Conclusion
transport work)
2016-2016 078 High Corr(_alatlon (but pext to Very
High Correlation)
High Correlation (but next to
2019-2019 0.65 Moderate Correlation)
2016-2019 0,73 High Correlation

It can be concluded that the effect of
investments in transport infrastructure is
strongly manifested both in the same year
and affects subsequent years in terms of the
volume of annual transport work. That is, an
increase in investment in road infrastructure
clearly has a positive effect on the volume of
transport work performed.

We analyzed the relationship between

the costs of maintaining the road

infrastructure and the volume of transport
work performed in the tkm. Unfortunately,
data on investments in road infrastructure
maintenance for both years is contained in
statistics for few of EU countries. Correlation
analysis was carried out only for these
countries (Table 4).

Table 4 - The volume of transport work and investment in Infrastructure Maintenance (2016,

2019)
Infrastructure Maintenance, Euro | Transport work, Million ton-kilometers
Country 2016 2019 2016 2019

France 2430850000 2324750000 151213 181400
Hungary 292602581 375727022 40006 36951
Ireland 83000000 75000000 11564 12403
Latvia 175000000 179000000 14227 14965
Lithuania 152000000 147000000 30974 53117
Poland 418690989 480977312 303560 395311
Slovenia 138000000 206000000 2135 2306
Sweden 1129994824 999839421 42686 42601

The obtained correlation coefficients
between the executed ton-kilometers and the
volume of investments for the maintenance

of road infrastructure are presented in Table.
5..

Table 5 — Coefficients of correlation between the performed transport work and the volume

of investments in infrastructure

(YYear of investment) - (Year

Correlation coefficient Conclusion
of transport work)
2016-2016 0,35 Low Correlation
2019-2019 0,30 Low Correlation
2016-2019 0,33 Low Correlation
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It can be concluded that the effect of
investments in maintaining the transport
infrastructure has little effect on the volume
of transport work. That is, an increase in
investments in the maintenance of road
infrastructure does not have a pronounced
positive effect on the volume of transport
work performed.

As for Ukrainian research, according to
[20], in 2016, transport, warehousing, postal
and courier activities accounted for about 6.6
% of gross domestic product and 6.1 % of the
total employed population. The most
dependent on the transport industry are
agriculture, metallurgical production, coal
industry, mining, chemical and food industry,
construction, retail trade, communications
and postal services, defense.

At the time of approval of the National
Transport Strategy of Ukraine for the period
up to 2030 [20] the transport industry as a
whole met only the basic needs of the
population and the economy in
transportation by volume, but not by quality.
It was noted that the state of the transport
sector does not fully meet the requirements
of the effective implementation of Ukraine’s
European integration course and the
integration of the national transport network
into the Trans-European Transport Network.

Currently, the President of Ukraine has
introduced an unprecedented program for
the construction of road infrastructure - "Big
Construction".

The Big Construction project is a large-
scale  development  of  high-quality
infrastructure in Ukraine. Two years of
implementation of the Big Construction
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program have significantly changed the road
market in Ukraine. The construction and
repair of the longest state roads and man-
made structures in the history of
Independence has been a powerful impetus
for the growth of existing and the emergence
of new companies. During the pandemic,
public investment in a high-multiplier
infrastructure sector mitigated the fall in GDP
in 2020. According to experts of the Kyiv
School of Economics, long-term effects as a
result of the project "Big Construction™ will
increase GDP in the next 5 years by 2.2% [21].

One of the tasks of the project in 2021 is
the construction or reconstruction of 6.6
thousand km of roads, based on the principles
of energy efficiency and high quality,
inclusiveness and focus on every Ukrainian as
a customer [22].

Results of the transport infrastructure
project for 2020:

- 258 bridges and overpasses on local and
state roads were built, reconstructed and
overhauled;

- 4056 km of state roads were built and
repaired;

- 2527 km of local roads were built and
repaired;

These values are twice the volume of the
most productive 2018 (Fig. 5).

The plan for 2021 is 6500 km of roads:
4500 km of state roads and 2000 km of local
ones.

Funds from the state budget, the State
Fund for Regional Development and local
budgets will be used to implement the
project.
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Figure 5 — Construction of infrastructure structures during 2015-2020, UAH billion [23]

Regarding the end time of the project,
President Volodymyr Zelensky stated that the
Big Construction program will end when "bad
roads end" [24]. Moreover, the goal of Big
Construction should be not only the
maximum mileage of the renovated roads,
but also the maximum durability of the
repaired routes.

It is planned that in 2022 Ukravtodor will
receive UAH 79 billion directly from the state
budget for the repair and construction of new
state roads, and another UAH 45 billion will be
lent by banks and international financial
organizations under state guarantees, so UAH
124 billion should be accumulated together.
For comparison: in 2021 in the state budget
for Big Construction was laid about 110 billion
UAH, i.e. 10% less [25].

It is projected that in 2024, thanks to road
works under the Big Construction, Ukraine's
GDP will be 4.4% higher than GDP in 2020
[26].

Consider the global experience of
investing in the country's road infrastructure
and the relationship of such investments and
national economic indicators.

It is known that foreign countries pay
considerable attention to investment in roads
and show significant socio-economic effects

from new and improving the quality of
existing roads.

The most similar to the Big Construction
is the project of road development in Poland
in  2007-2012 (the period of active
reconstruction of infrastructure under the EU
program "Infrastructure and Environment").
The direct immediate economic effect of road
construction in 2007-2013 was reflected in
the annual average contribution to GDP
growth of 0.3%. We can draw parallels with
the Latvian construction in Saulkrasti. The
improvement in traffic safety was estimated
at 23% of the total socio-economic effect of
the project - 89 million euros per year.
Additional effects were noise reduction and
air pollution in the city. In Turkey, in 2003-
2019, highway development projects were
implemented. The three involved highway
projects were to give a total GDP growth of
1.6%.

Belarus has an interesting experience, in
particular, regarding the M5 motorway and
the fare system. In 2006-2015, the state
program Roads of Belarus continued in
Belarus. Belarus has a positive experience in
tolling and sees it as an important source of
funding for infrastructure construction. This
allows to partially solve the problem of
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overweight trucks, because it depends on the
weight of the fare [26].

Thus, the experience of developed
countries shows a positive relationship
between investments in the maintenance and
construction of transport infrastructure and
economic indicators of the state.
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At the same time, there is reason to
believe that investing significant funds in
infrastructure projects for a certain type of
transport may result in a decrease in work
performed on other types. In particular, in the
realities of Ukraine, there is a bias of financial
injections towards road and air transport (Fig.
6).

Investment in infrustructure, % to previous year

2016 2017
-20

-40

2018 2019 20

BMRoad M Railway M[EBridges, tunnels* 0O Water

Figure 6 — Growth in investment in transport infrastructure in relation to the previous year for
various modes of transport (* - no available data for 2016-2017)

Such a distribution of infrastructure funds
should lead to an outflow of goods and
passengers from, for example, rail transport.

This consideration is confirmed by the metric
ton-kilometers performed (Fig. 7).
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Figure 7 — Growth in ton-kilometers performed in relation to the previous year for various modes
of transport (based on [23])

Fig. 8 shows performed estimation of the of ton-kilometers and investments) in% of the
general state of the transport sector (in terms previous year.
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Figure 8 — Ton-kilometers and investments for all types of transport (in% of the previous year)
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It can be clearly seen that for Ukraine at
the moment there is no positive dynamics of
the influence of investments in transport
infrastructure on the amount of transport
work performed. The correlation coefficient of
these two indicators is (-0.88), which is
equivalent to a strong inverse correlation.
Thatis,anincrease in investments in transport
infrastructure has the opposite effect on the
indicator of transport work, reducing the
number of ton-kilometers performed. The
reasons for this state of affairs may be
different (including their combination):

1. Perhaps, the positive effect of
investments in transport infrastructure for
Ukraine will not appear immediately, and an
increase in the performed transport work will
occur in a few years.

2. It is possible that the volume of
investments in transport infrastructure does
not directly affect the volume of transport
work performed and a positive effect only in
national indicators (for example, GDP) should
be expected.

3. It is possible that investments in
transport infrastructure will be noticeable
only in the context of transit flows, which will
increase the attractiveness of Ukraine for
international transportation.

4. Perhaps, that there is no positive effect
from significant investments due to the facts
of corruption and theft of investment funds.

Conclusions. Thus, according to the
study, a general conclusion can be drawn
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about the impact of investments in the EU
transport infrastructure on the volume of
transport work performed:

- an increase in investments in road
infrastructure brings a positive effect on the
transport industry of the European Union,
namely, on the amount of transport work
performed (in tkm);

- the volume of investments in the EU
infrastructure brings a much greater positive
effect than funds for road maintenance;

- based on the available statistics, it is not
possible to determine whether there is a
difference in the short- or long-term impact of
investments in EU road infrastructure on the
volume of transport work. This relationship
requires further study.

In addition, good transport infrastructure
is a necessary, but not a sufficient condition
for growth. For example, the experience of
recent years in Ukraine does not show any
positive  effect from a large-scale
infrastructure project Big Construction on the
volume of internal transport work performed.
The huge funds allocated for the project have
not yet increased the volume of ton-
kilometers. The reasons may lie both in the
impossibility of obtaining a quick effect from
improving the infrastructure, and in the facts
of corruption and theft of funds allocated for
the project. The higher level of infrastructure
services could be used to increase the volume
of transit flows, combining investments with
the launch of toll road experience for the most
attractive directions in terms of transit flows.
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DIGITALIZATION OF LOGISTICS COMPANY BUSINESS PROCESS
IN CONDITIONS OF INDUSTRY 4.0

Sergiy Gritsenko, Olga Karpun, Anastasia Kolisnichenko. «Digitalization of logistics company
business process in conditions of industry 4.0». The article defines that the digitalization of logistics business
processes is, if not obligatory, then a very necessary process that allows company reach a new level. Keeping
customers in growing competition, providing quality services, reducing the cost of logistics allows company to
do the job correctly and efficiently. So the introduction of modern technologies in the logistics company is an
integral step towards scaling up and growth.

The essence of the company activity digitalization is not to digitize any channel, individual production
operation or a separate business process, but in a complex approach to the transformation of the company,
covering all areas of the company and all areas of economic activity.

The need for the logistics industry to adapt to this new digital age in order to evolve has been proven.
Enterprise business process digitalization tools are more flexible tools due to their user interface customization
capabilities and integration capabilities with most advanced systems. New purpose — automation of business
processes with the use of smart technologies allows company to simplify the load when performing their daily
tasks to each employee.

The aim of the article is to develop proposals and recommendations for improving the management of
the company's logistics business processes by their digitalization.
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It is claimed that due to the modern policy of increasing digitalization in the company AsstrA Ukraine,
there is an increase in indicators and quality of work performance, increasing the level of job satisfaction among
employees, which is the key to further growth of the company.

It is noted that digital technologies allow to automate supply chain management processes, which
reduces operating costs, facilitates simpler and faster billing methods, improves customer service and develops
an important new era for building ideal and competitive supply chains.

Keywords: digitalization of business processes, logistics companies, management, digital
transformation, AsstrA Ukraine.

Cepeiti lpuyeHko, Onv2a KapnyHe, AHacmacia Konichiuenko. “flioxkumanizayis 6i3Hec-npoyecie
Jlozicmu4Hoi KoMmnaHii 8 ymosax npomucioeocmi 4.0”. Y cmammi susHaveHo, ujo dioxxumanizayis ccepu
no2icmuydHux 6i3Hec-npoyecie €, AKWO He 0608'A3K08UM, MO Oyxe HeobXiOHUM Npoyecom, W0 00380JIA€
sulimu Ha Hosull pigeHb. YMpUMAHHSA KiEHMi8 Ha MJli 3pOCMaro4oi KOHKYPeHUii, HAOaHHA AKICHUX NOCye,
3HUXEHHA 8UMPAm HA op2aHi3ayilo o2icmuku 00380/AI0Mb BUKOHy8amu pobomy npasusbHo ma
echekmugHo. Tak wjo 8npoBAGXKEeHHA Cy4acHUX MeXHO/102il 8 102iCMUYHY KOMNAHIIO — HeBi0'eMHUU KpOK 00
macwmaby8aHHA i 3pOCMAHHA.

Cymeb yugpposizauyii diansHocmi komnanii He 8 momy w06 oyugpysamu 6yob-akuli KaHasn abo okpemy
8UpPOBHUYY onepayiro, okpemul 6i3Hec-npouec, ase 8 KOMNJIeKCHOMY nioxo0i 00 mpaHcgopmauii disneHocmi
KOMNAHii, Wo 0XOoNJI0€ 8Ci cihepu OisnibHOCMi KOMNAHIT ma 8ci cghepu 20cN00apCbKoi disbHOCM.

JosedeHo HeobxiOHicmb 015 2asy3i 102iCMUKU, KA NOBUHHA adanmysamuca 00 Yiel Ho8oi Yugposor
enoxu, wob possusamucs. IHcmpymeHmu didxxumanisayii 6i3Hec-npoyecie Ha nionpuemcmsi — ye 6inow
2HYYKi IHCMpymMeHmu 3a80AKU IX MOX/IUBOCMAM HA/AWMYBAHHA iHMepgelicy Kopucmysaya i
MOXTUBOCMAM [HMe2pauii 3 binbwicmio nepedosux cucmem. Hose npusHadeHHs — asmomamu3auis 6izHec-
npouecie 3 BUKOPUCMAHHAM CMApmM-mexHos02ili 00380/18€ CnpoCMuUmMuU HABAHMAXeHHA NPU BUKOHAHHI
C80IX NOBCAKOEGHHUX 3d800Hb KOXXHOMY NPAUi8HUKOBI.

Memoto cmammi € po3pobka npono3uuyiti ma pekomeHOauili W00 800CKOHAJIEHHA YNPABiHHA
Jio2icmu4HuMU b6i3Hec-npouecamu KOMNAaHii Wisgxom ix oioxumanizauil.

CmeepOxyemobcs, wo 3d80AKU CyydcHili nonimuyi nidguweHHa 0ioxumanizauii 8 komnanii AsstrA
Ukraine, cnocmepieaembcsa niosuwWeHHA NOKA3HUKi8 Oif/lbHOCMi ma NoKpawleHHA AKOCMi B8UKOHAHHA
pobomu, 3pocmde pigeHb 3a0080J1eHOCMi pobomMot ceped NpauieHUKie, WO € 3aNOPYKOK No0ad1bWO20
pocmy KOMNaAHii.

3asHayeHo, WO Yugposi mexHonoz2ii 00380/A10Mb MAKCUMA/ILHO d8MOMAMU3ys8amu npouyecu
yNnpasniHHA 1AaHYy02amu nocmayadre, ye npusgooums 00 3HUXEHHA eKcnyamauitiHux sumpam, cnpuse
6inbw npocmid i WeUOKilt Memoouyi y3200)KeHHA paxyHKig, nidsuueHHI0 AKocmi 06cs1y208y8aHHA NOKYNYi8 i
pO38UMKY 8AXK/1UBO HOBOI enoxu 0/1 38e0eHHs i0easibHUX | KOHKYpeHMHUX JIAHY02i8 NoCmaydHe.

Knwuoei cnoea: pipxutanizauisa 6i3Hec-npoLueciB, NOricTMUHI KoMnaHii, ynpasniHHA, undposa
TpaHchopmadifa, komnaHia AsstrA Ukraine.

Cepeeli puyerko, Onv2a KapnyHne, AHacmacua KonucrHu4yeHko. «[Juoxumanusayusa 6usHec-
npoyeccoe no2ucmuyeckoli KOMNaHuu 8 yciiosusax npomoiwisieHHocmu 4.0". B cmamee onpedesneHo,
4Ymo OUOXKUMAnU3ayus cghepbl 102Ucmuyeckux bU3HeC-npoueccos A8a8emcsa ecsiu He 06a3amesibHbIM, Mo
04eHb He0bX00UMbIM NPOYECCOM, NO3BOIAIWUM 8bIiMU HA HOBbIU ypOBeHb. YoepxaHue KIueHmos Ha (hoHe
pacmyuweli KOHKypeHyuu, npedocmassieHue KayecmeeHHbIX yclye, CHUXeHUe 3ampam Ha op2aHu3ayuto
J102UCMUKU NO380J1AI0M 8bINOIHAMb pabomy npasusibHo U 3hghekmusHo. Tak 4mo sHeOpeHuUe COBPEMEHHbIX
mexHono2ull 8 102UCMUYECKYI0 KOMNAHUIO — HeomveMsieMbll wdz K Maclumabupo8aHuio u pocmy.

Cymeb yugposusayuu desmesibHOCMU KOMNAHUU He cocmoum 8 mom, Ymobsl oyugpposams sobol
KaHan unu omoesibHyl0 Npou3soo0CMBEeHHYI0 onepayuto, omoesbHbIl 6usHec-npoyecc, HO 8 KOMNJIEKCHOM
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nooxode K mpaHcgopmayuu OeamesbHOCMU KOMNAHUU, oxeamevlgarowel 8ce cgepvl OeamesnbHOCMU
KOMNAHUU U 8ce cghepbl xo3alicmeeHHOU OeamesibHOCMU.

JokazaHa Heobxooumocme 8 obnacmu 102UCMUKU, KOomopasa 00/XHA adanmuposameca K 3mou
Hosol yugposol 3noxe, Ymobsl pazeusameca. IHCmpymeHmsl dudXumanulayuu 6usHec-npoyeccos Ha
npednpusmuu — 3mo 6osee 2ubkue UHCMpyMeHMbl 6/10200apA UX B03MOXHOCMAM HACMPOUKU
Nos16308aMesnbCKo20 UHMepghelica u 803MOXHOCMAM UHMezpayuu ¢ 6016LUUHCMBOM Nepedo8bIX CUCMeM.
Hosoe npedHazHauyeHue — asmomamu3ayus 6U3Hec-npoyeccos8 C UCNOIb308AHUEM CMAapm-mexHosio2ul
Nno3eosigem ynpocmume Hazpy3Ky Npu 8bINOJTHEHUU CBOUX NOBCEOHEBHbIX 3a0ay KaX00My pabOMHUKY.

Lenvio cmamoeu Aasnsemca pazpabomka npedsoxeHuli U pekomeHOAyul no cosepuieHCMao8aHuUIo
ynpasneHusa 6usHec-npoyeccamu KOMNAaHuU nymem ux ouoXxumanusayuu.

Ymeepxdaemca, 4mo 651a200apa cospemMeHHOU nosumuKe noeblWeHUs oudXumanusayuu 8
komnaHuu AsstrA Ukraine, Habntooaemca nosbllieHue nokazameseli 0esmesibHOCMU U y/lyHWweHUe Kayecmeaa
8bINOJIHEHUA pabomel, pacmem yposeHb ydosemeopeHHocmu pabomol cpedu pabomHUKos, 4mo
A8/19emcs 3a/1020M 0dsibHeliuez20 pocma KOMNAHuu.

OmmeyeHo, YUMo Yyugposbie mexHOI02UU NO38OAI0M MAKCUMA/IbHO dBMOMAamu3uposams NPoyeccsl
ynpassaeHusa yenamu nocmasok, 3mo npusooum K CHUXeHUI0 3KCNJ1yamayuoHHbIX pacxo0os, cnocobcmayem
6osee npocmoti u b6bicmpoli MemoOuKe CO2IaCOBAHUA CHemos, NoBbIleHUID Kayecmaa ob6c/1yXusaHus
nokynamenel U paseumuto 8aXHOU HOB0OU 3N0oXu 014 CO30dHUA UOeanbHbIX U KOHKYpeHmHbiX yenel
NocMasok..

Knioyesole cnoea: pnypxutannsaumsa 6U3HeC-NpoLeccoB, NOrMCTUYECKe KOMNaHWUW, ynpaBneHme,
undposas TpaHchopMauns, komnaHma AsstrA Ukraine.
them more efficient,

Introduction. Digitalization in global is a minimizing the

concept of economic activity based on digital
technologies implemented in various spheres
of life and production. Innovation is
important for every industry. Innovation is the
main path that ensures the constant growth
and prosperity of the company [1, p. 9]. To
stay competitive, companies need to
innovate and optimize their processes.
Currently, an important competitive
advantage for a logistics company is the
ability to flexibly manage the supply chain, i.e.
the company's ability to respond quickly and
at the lowest cost to changes in the external
environment and regulatory violations.
Digitalization of business processes in the
field of logistics at the present stage of
rethinking business is more important than
ever, because due to inefficient construction
of internal logistics processes in the world,
automation of business networks has become
an acute problem on the background of
globalization. Automation processes can
reduce time at all stages of the supply chain,
thus simplifying routine actions and making

probability of error.

Business — process — can be defined as a
set of activities (organizations), through
which specific initial components are
transformed into original components in
accordance with pre-established
specifications, in order to create value for the
consumer [1, p. 300]. The use of digitalization
facilitates the implementation of logistics
business processes.

Innovation of a process / business model
differs in that the resulting competitive
advantage lasts longer than from a product or
service innovation. Competitors often quickly
copy related product or service innovations,
but very slowly replicate process innovations
[2, p. 78]. In this regard, radical digital
innovations of logistics business processes
have a much greater competitive potential of
Industry 4.0 [3, p. 129].

Analysis of recent research and
publications. In the economic literature,
much attention is paid to the digital
transformation of structural changes in the
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economy of the regions, in marketing,
logistics and commerce [3-10].

Studies have also shown that increasing
digital transformation has led to increased
cooperation in supply chains.

However, the highlighted approaches to
the improvement of logistics activities
through digitalization do not contain the
features of the management of logistics
business processes for their application in
today's environment, which requires further
research.

The purpose and objectives of the
research: development of proposals and
recommendations  for improving the
management of the company's logistics
business processes by their digitalization.

The main material and results of the
research. The last decade has seen the
steady growth and spread of digital
applications and platforms in logistics, in part
due to the conscious push of companies to
implement technologies that increase
efficiency and reduce costs.

The impact of digitalization and
automation on the supply chain is
widespread. Digitization provides greater
transparency in supply chains and scheduling,
and thus improves supply chain
management.

Digitalization has changed the way
people communicate and interact with
others. New technologies and gadgets,
including smartphones, computers, drones
and smart portable devices, have changed the
way we access and disseminate information.
These innovations and digital transformations
apply to every industry, and supply chains are
no exception. Digitization in supply chains
encompasses digital products and services, as
well as supply chain management in
companies that are undergoing such rapid
change. To benefit from the digital supply
chain, new approaches need to be used,
including digital transformation through
technologies.

The dissemination of technologies and
capabilities in digital supply chains means
that companies need to be serious about
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outsourcing these functions. This, in turn, will
contribute to the emergence of
fundamentally new business models and the
discussion of supply chain management as
proposals. Digital transformation is better
than anything else, allows companies to
effectively use multiple channels of
communication with customers, integrating
them into a single system (omnichannel),
opens access to intelligent technologies for
analyzing consumer preferences, helps to
personalize communication with each
customer. Customers see a modern company
that takes their needs into account, so they
are willing to make deals and return to the
company again and again.

In this study, the digital supply chain is
defined as a set of interrelated activities,
processed through new technologies,
involved in supply chain processes between
suppliers and customers. In other words, the
digital supply chain is a smart, new value-
added process that uses new approaches,
including digital transformation through
technology, to create competitive value and
network effects. Digital transformations allow
companies to take advantage of additional
features, such as barcode scanning, location-
based services, and short-range
communications.

The digitalization of the logistics
company leads to a rethinking of business,
structural changes in building future capacity
in the areas of digital transformation [11]:

- Automation of interaction processes
within the company. The company used to
work on this principle. Accepts orders, sends
them to contractors. They offer their
conditions. The manager collects data
manually, sends to the client. The client
chooses, the order is formed, documents are
prepared. Then reporting forms - all
processes are controlled manually.

- Automating these processes
significantly shortens the chain of action and
saves time.

— Minimize errors. The human factor
cannot be ruled out when processing
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documents or drawing up a route. Digital
tools allow minimizing errors.

— Cost reduction. Transport downtime is
reduced, cargo handling is simplified, and the
order fulfillment stage is easy to control. This
saves a lot of money, and company owners
can control the actions of employees, monitor
compliance with fuel consumption.

- Reducing the workload on the
manager. Reduces the number of additional
questions, the customer can track the
movement of their goods online through the
application; choose their own time and
delivery.

- Automation of document
management. The speed of paperwork is
significantly  increased due to the
introduction of new technologies in the
logistics company. Some documents can be
template; fast transfer of documentation
simplifies work with clients.

- Increasing loyalty and company image.
Clients receive timely information, simplifies
the process of interaction with the company,
there is an opportunity to evaluate the work,
leave feedback and get information.

Most developed companies are already
successfully applying the latest trends of
business process management. At the same
time, methods of their automation became
widespread. However, a universal tool for this
is the concept of continuous improvement of
business processes — BPI — business process
improvement. The concept implies a smooth
change of business processes.

The main advantage of business process
reengineering is that companies need to start
a business from scratch, destroying old,
unprofitable business processes.

As a result of redesigning the existing
business processes of the enterprise
redistributes and minimizes the use of various
resources, improves the quality of customer
service, simplifies the organizational structure
of the enterprise, increases the efficiency of
activities.

Enterprise business process automation
tools are the most flexible tools due to their
user interface customization capabilities and
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integration with most modern systems. The
newest direction — automation of business
processes with the use of smart technologies
allows to lighten the load during the
performance of their daily tasks to each
employee. Examples are robotic bots,
supplemented by artificial intelligence
capabilities that help them learn from
previous examples and take advantage of
data processing or image recognition
capabilities. These supplemented bots are
sometimes called cognitive, or smart, bots
that help work with large amounts of data
from enterprise sensors; fill in web forms in
accordance with the established restrictions;
create reports on the information panel using
an array of data from different information
systems; to carry out a series of calculations
with the subsequent redirection to other
division; recognize form templates and
automatically update software systems;
monitor security systems to block the threat
object; manage the consumption of inventory
during the tracking of purchases and
invoicing; carry out rapid credit checks and
alert departments in the event of threatening
transactions and fraud; perform batch
processing of large amounts of data and other
transactions; implement paperless paperwork
and other related operations.

The second promising area is low-code
application platforms that allow non-
technical users to quickly automate modern
applications. Initially, they were built for the
rapid development of graphical user interface
applications. Today, such platforms are
flexible tools that can be used in any industry
or business to quickly develop applications
and automate tasks.

Special automation tools for business,
such as automation of information business
processes, are a promising tool that can
automate complex multisystem processes.
This tool helps departments reduce service
time by automating common tasks. In
particular, it is the provision of a virtual server,
which usually requires a number of steps to
enter data manually. The automation module
can monitor approved reserve requests; start
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the process of turning on the server after
receiving an approved request to change the
reserve; configure server settings, initiate
server shutdown.

Choosing a specific tool to improve the
management of business processes in the
enterprise requires careful analysis and
justification of future business development
strategy, because the automation of only one
business process may be ineffective. The
process of automation of business processes
in the enterprise must be complex.

The most promising tool in this direction
is the use of information and computer
technology, and a possible approach to the
description of business processes and
evaluation of their effectiveness is the
introduction of a system of production
performance indicators. At the same time,
most Ukrainian enterprises still do not use the
same systematic approaches to calculating
the system of efficiency in the
implementation of each business process.
And this is a requirement of many
international standards, compliance with
which is obligatory when entering foreign
markets and integration into global value
chains for domestic producers. Thus, the
prospect of further research in the field of
improving approaches to business process
management is to substantiate the possibility
of implementing a system for evaluating the
effectiveness of business processes using
information and computer technology.

Digital transformation is the introduction
of modern technologies into the business
processes of the enterprise. This approach
involves not only the installation of modern
hardware or software, but also fundamental
changes in approaches to management,
corporate culture and external
communications. As a result, the productivity
of each employee and the level of customer
satisfaction increase, and the company gains
a reputation as a progressive and modern
organization.

Thus, AsstrA Ukraine is an international
transport and logistics company, a global 3PL
provider offering comprehensive services,
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including the organization of international
transport by various modes of transport,
import and export support, customs services,
warehousing services, cargo insurance,
project logistics, and trade services. The
AsstrA group of companies is represented in
Europe, Ukraine, CIS countries, Asia and the
USA[12,13].

The biggest advantage for the company
is the provision of services by various modes
of transport. It is also important that
customers can deliver trucks of different sizes,
as this can make delivery cheaper.

For the company, new firms in the same
environment are direct competitors, as they
will lower prices for customers to get them in
their customer base, as well as give suppliers
prices higher than market, just to attract them
to their ranks. Of course, this will take time,
and in order for AsstrA not to lose its position,
they will also have to make discounts to
customers and not lose their opportunities, at
this point a very important reputation, which
has developed over the years.

The main barriers for new companies in
today's logistics market are competition, as it
will be difficult for a new company to gain
customers (gain them by lowering prices),
and companies must be prepared for the fact
that their activities will be unprofitable for a
long time.

Currently, the number of competitors
(Zammler, Raben, Pan-Logistics, etc.) is
several thousand logistics companies
operating in different countries and with
different services.

Over the last 2 years, there have been
significantly more imports and exports from
Ukraine, so the logistics market is now more
developed, and accordingly, many see the
potential in this area.

It is also necessary to expand the list of
competitive advantages, now the main ones
for the company are: settlement with
suppliers not in cash, but in the form of cheap
fuel, acceleration of settlements, provision of
customs broker services, own warehouses,
etc.
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The suppliers are companies that provide
AsstrA freight facilities, and some of them
provide freight customs services and
temporary storage.

Suppliers can have both positive and
negative effects on a company's profitability.

This is influenced by factors such as: the
presence of competition between carriers, the
season, the political and economic situation,
the volume of supply and demand in the
market.

Suppliers can also work with competing
companies, so the company's competitors
will know information about the company's
customers and manipulate amounts in the
market.

Suppliers are divided into several
categories: A, Band C.

The first category includes regular carriers
(an average of 5-10 cars per week), several
hundred of which make up 15% of all in the
company. The value of such carriers is that
they are flexible - if companies need to make
concessions on the price - they go, if the
loading plans have changed - they quickly
adapt to new ones, always in touch with the
forwarder.

The second category is about 25-30% of
all carriers of the company. The number of
cars per week is about 5. The provision of
services is the same as in category A.

Group C includes carriers who rarely use
the company's services. The last group
includes carriers with whom the company has
not carried out transportation for a long time
and so on.

The company provides various types of
services — air, rail, road and sea transportation.
Also transportation of excisable products,
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bulk cargo of various levels of danger,
transportation of oversized cargo and
prefabricated. Transportation is carried out to
countries in Europe, Asia and sea
transportation to / from the United States.

Each of the services provided by the
company can be customized according to the
customer's wishes, as it is a customer-oriented
company.

Digital transformation of processes
optimizes the work of employees of the
enterprise, which increases the productivity
of each individual team member. For
example, automation of routine operations
provides more time to solve really important
and complex tasks. The company's SWOT
matrix is presented in Table 1.

There is fierce competition in the logistics
services market, and a customer-oriented
development strategy helps to win the
competition. Process automation helps to
fully implement this strategy.

Thanks to the automation of business
processes in AsstrA, work is established not
only within the company, but also with
partners — customers and suppliers of the
company.

The supply chain has become more
streamlined and optimized, all processes are
reduced to clarity and transparency.

The result of the introduction of
technology in the company was anincrease in
orders, increase the customer base, increase
the efficiency of transportation participants.
Eventually, the company's profit also
increased as a result of increased workload
over the same period.
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Table 1 -SWOT-matrix of the company AsstrA

Strengths:

High level of customer
satisfaction;
Reliable suppliers;
Activity automation;
Highly skilled workforce;
Portfolio of strong brands;
Strong free cash flow;
Good return on capital.

Weakness:

Product marketing must be better;
It is not very successful to
combine companies with different
work cultures;

Financial planning is not done
properly and efficiently;
There are gaps in the range of
products sold by the company;
Not very good forecast of demand
for products.

Opportunities:
New technology;

Reducing the cost of transportation in
the high season for customers (more
profitability);

Market development;
Increasing the economy and increasing
customer costs;

State green drive;

The main competencies of the
organization;

New trends in consumer behavior.

Strategy for the development of
own software technologies;
Market development;
Increasing the economy and
increasing customer costs;
Activity automation;
Highly skilled workforce;
Portfolio of strong brands;
Reliable suppliers.

Create a program for calculating
financial planning;
Develop SMM-advertising and
advertising mailings to customers;
Introduce information about new
services / banner in company
representatives;
Expanding service capabilities will
expand the customer base.

Threats:
Lack of regular supply of innovative
products;

Increasing the level of wages;
Liability laws vary from country to
country;

Changing consumer buying behavior;
Demand for highly profitable products
is seasonal;

Expanding the presence market,
finding new customers and paving new
delivery routes;

Fierce competition.

Company expansion;
Access to new markets;
Emergence of new services;
Changing consumer buying
behavior.

The company does not provide a
full range of logistics services;
Imperfect safety system in
transport;

Due to the long chain within the
company, it is impossible to make
quick decisions

The following is a table with a brief
description of the functionality of the AsstrA

programs used (Table 2)..
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Table 2 — Comparative analysis of AsstrA software systems

Name of

locations of trucks.

systems System description Result
Thanks to the implementation of this program, the
Electronic data |Software for exchanging documents in | company saves a huge amount of paper, saves
exchange  |and out of the company. time on signing documents, as well as sending
them to the appropriate person.
Cooperation with this company allows to be more
Shippeo A company that transmit the actual independent of carriers, quickly and accurately

obtain the necessary information without the
cooperation of third parties.

Supplier's office

The site where the actual loadings are
posted, updates all the necessary
information about the curator of
transport, the location of the vehicle, is
in contact with the supplier.

Working with this software allows to secure the
company in working with suppliers, reduce all
unnecessary costs. Document sharing will be
available soon.

Client's office

The site, which publishes current
loadings, updates all the necessary
information about the curator of traffic,
updates the location of the car and
communicates with the client.

Working with this software allows to secure the
company in working with suppliers, reduce all
unnecessary costs. Document sharing will be
available soon

Allows to reduce time of conversation with

GetRate Program for calculating current tariffs. )
suppliers, to learn the present course.
Increase sales, optimize marketing and improve
Customer | Software for organizations designed to | customer service by storing customer information
relationship  [automate customer interaction and relationship history, establishing and
management |strategies. improving business processes and further
analyzing results.
Corporate Software that allows to manage digital This allows to optimize work within the company,
documents and other types of content, , . .
content reduce the time required to complete business
as well as store, process and move .
management | . . o processes for more actions.
within the organization.
- . The product helps reduce transportation costs,
Oracle Software for logistics companies allows e .
: optimize service levels and automate processes
Transport  |to manage all aspects of transportation L
: . so that the company can perform logistics
Management |in the global supply chain.

operations more efficiently.

Using the above systems, the company
can experience the following changes:

- speeding up the process of providing
the necessary information to the client;

- reduction of time of repetitive - blocking customers with receivables;
processes; - tracking of the vehicle from the

- compliance with the process of supplier beginning of arrival at the place of loading to
control; unloading of the vehicle;

- work of the company's employees
independent of suppliers;

- confidentiality of communication with
suppliers and customers;
- increase the security of company data.
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This suggests that due to the increase in
the customer base, the demand for suppliers
in the company has also increased. Therefore,
the work through digitalization has gained
momentum. As the company's own exchange
was established, work time was accelerated
and processes became more automated.

AsstrA Ukraine has already implemented
a number of automated processes that
already help employees save time on routine
activities and thus provide more time to
maintain customer relationships. At the
moment, the company has implemented
automatic verification of insurance policies of
suppliers, a single database of documents,
integration of freight telematics with the
internal system, automatic distribution upon
receipt of originals of transport documents
and notification of accounts readiness for
customs / customer.

Also, the introduction of new systems in
the company improves its reputation among
companies, thereby advertising among
potential customers.

The use of new technologies accelerates
processes by optimizing resources: human,
financial, etc.

Work in the company has become more
automated. Due to the constant information
of the system, the employee is always aware
of any changes and inconsistencies, which
significantly reduces the response time.

Digital modification of actions improves
the work of company employees, thereby
increasing the productivity of each individual
team member.

Thanks to the current policy of improving
traffic safety, AsstrA will gain more and more
regular customers, as well as more reliable
carriers due to their thorough inspection
through coordinated work within the
company.

In recent years, digitalization has become
one of the main tasks of the transport and
logistics sector. The crisis triggered by the
pandemic has shown that the development
of technology directly affects the ability of
businesses to adapt to new realities and
survive difficult times without significant
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losses. The purpose of business digitalization
is to measure the company's processes,
collect data on indicators and sensors, as well
as facilitate human work in routine, simple
tasks. As a result, processes are better
controlled. The availability of information
allows to assess the situation and develop an
optimal action plan.

Companies, including AsstrA-Associated
Traffic AG, are restructuring their project
activities using Agile's flexible development
methodology. In a changing reality, "once and
for all" planning no longer works. A roadmap
with short sprints that take into account
current circumstances with a constant focus
on strategic objectives and goals gives better
results. One and a half years of "new reality"
have confirmed that it is not the strongest
who survives, but those who are ready to
react quickly and adapt to a changing
environment. Digitalization is a faithful helper
of business in these processes [16].

Conclusions. Restructuring the
company's digital transition management by
improving its software, including the

digitalization of business processes, means
that, despite significant investments, service
delivery will be better, faster and better. It will
also be a great competitive advantage in the
current market, which will allow to work with
many large progressive industries. Today,
digital technologies are carrying out the
fourth industrial revolution, which allows the
convergence of digital and physical goods [3,
p. 129].

The main purpose of automation is to
improve the quality of the process. The
automated process has more stable
characteristics than the manual process. In
many cases, process automation can increase
productivity, reduce process execution time,
reduce cost, and increase the accuracy and
stability of operations.

In addition to the above, the
digitalization of business processes is
designed not only to provide consumers with
the necessary information about the service,
the location of the truck, the exchange of
documents, but also to ensure the trust of
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customers to the provider of these services. reduces the time to provide customers with
After all, thanks to information technology the necessary information.
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ORGANIZATIONAL AND ECONOMIC MECHANISM OF STRATEGIC
MANAGEMENT OF SUSTAINABILITY OF SUPPLY CHAINS OF
INDUSTRIAL ENTERPRISES

Mariia Hryhorak, Nataliia Trushkina, Kateryna Kitrish. «Organizational and economic
mechanism of strategic management of sustainability of supply chains of industrial enterprise0s». The
article deepens the theoretical and methodological foundations of the organization of strategic management
ofindustrial enterprises” supply chains sustainability. The evolution of the concept of supply chain management
is considered from the standpoint of the institutional theory, as well as the influencing of various factors on its
development and integration with the concept of sustainable development is determined. The conceptual and
categorical apparatus for researching supply chain sustainability management from the standpoint of network
theory and stakeholder theory has been developed.

On the example of a metallurgical enterprise, a system of indicators of sustainable development is
proposed and strategic guidelines for three scenarios of sustainable development of an enterprise are
determined. These three scenarios take into account the conditions for future development, which are defined
as pessimistic, optimistic and such as to ensure balanced sustainable development. Calculations of strategic
scenarios for sustainable development were based on the determination of threshold values of indicators for
three components: economic (including the quality of corporate governance), environmental and social.
Strategic benchmarks have been developed for each of the scenarios.
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In the course of the study, it was found that it is inappropriate to calculate the integral sustainability index
for the entire supply chain as a whole. Such a calculation has no informative value and is technically practically
impossible due to the incomparability of indicators of different business units included in the supply chain. A
conclusion is drawn from this that the sustainability of each individual business unit in the chain should be
assessed separately.

An organizational and economic mechanism for managing the sustainability of the supply chain in a
hybrid form is proposed, which provides for a combination of decentralized development of sustainable
development strategies by individual enterprises and organizations within the supply chain and centralized
coordination and monitoring of the implementation of strategies by a focal company based on a digital
platform. The concept of this mechanism is based on a network approach and provides for the organization of
collaboration of participants in the supply chain with the involvement of a wide range of stakeholders.

The directions in which various digital technologies can be applied in managing the sustainability of the
supply chain are considered, among which blockchain technology is recognized as the most suitable for use at
the moment.

Keywords: supply chain, networks, management, sustainable development, indicators, strategic
benchmarks, organizational and economic mechanism, stakeholders, digital platform, digital technologies.

Mapia [lpueopak, Hamania Tpywkina, Kamepuna Kimpiw. “OpezaHizayiliHo-ekoHoMi4YHul
MexaHi3M cmpamezi4yHO20 ynpaeniHHA cmanicmio JIGHYI02ie NOCMA4YaHb NPOMUC/IOBUX
nionpuemcma”. Y cmammi no2iubsieHo meopemuKo-memooos102iYHi OCHOBU Op2aHi3auil cmpamez2iyHo2o
yNnpaesiHHA CMAnicmio JIGHY2i8 NOCMAYdHb NPOMUCTIOBUX NiOnpuemMcmes. Po3essHymo  esosouito
KOHUenyil ynpasiiHHA 1aHU1020M NOCMAYaHHA 3 N03uyiti iHcmumyuitiHoi meopii, a makox 8usHAa4eHo 8nsiug
pi3HUX ¢hakmopig Ha iX po38UMOK ma iHmez2pauito 3 KOHUenuiel cmasnozo po3sumky. Po3pobnerHo
KOHUenmyasnbHo-KamezopianeHUl anapam 00CIOXeHHA ynpasiiHHA Cmasaicmio JIaHYl02i8 Nocmayaxe 3
nosuyit meopii mepex ma meopii 3auikasaeHux CMopiH.

Ha npuknadi memanypeiliHo2o nidnpuemMcmed 3anponoHOBAHO CUCMeEMY NOKA3HUKI8 CManozo
pO38UMKY MA 8U3HAYeHO CMpameziyHi opieHmMupu 0718 MpbOX CUEHApIii8 cMasno2o po3suMKy nionpuemcmaa.
Ui mpu cueHapii epaxosyrome ymosu MatibymHb020 pO38UMKY, AKI 8U3HAYAIOMbCA AK NECUMICMUYHI,
onmumicmuyHi ma Haubinew UmosipHi cyeHapii, wo 3abesneyyiome 36anaHco8aHul cmasauli po3suUMOKx.
Po3paxyHku cmpamezidHux cyeHapiis cmasnozo po3sumky 6a3y8anuca HA 8U3HAYEHHi NOPO20BUX 3HAYEHb
NOKA3HUKi8 011 MpbOX KOMNOHEHMIB: eKOHOMIYHOI (8K/TIOYAYU AKICMb KOPNOpamueHo20 ynpassiiHHA),
eKoJ102i4HOI ma coyiasibHoi cknadosux. [19 KOXXH020 3i cueHapiie po3pobrieHo cmpameziyHi opieHmupu.

Y x00i 0ocnioxeHHs 6ys10 3p06s1eHO BUCHOBOK NPO HEAOYiTbHICMb PO3PAXYHKY iHMe2pasibHO20 iHOeKCy
cmasnocmi 0719 8Cb020 JIAHU02A NOCMAYAHHA 8 Yisiomy. Takuli po3paxyHoK He Mae iHghopmauitiHoi yiHHocmi i
MEeXHIYHO NPAKMUYHO HeMOXusull 4Yepe3 HenopieHAHHICMb NOKA3HUKI8 pi3HUX 6i3Hec-o0uHUYb, WO
8x00Amb 00 JIAHU02a NOCMABOK. 3aNPONOHOBAHO OYiHIOBAMU cmanicme b6i3Hec-o0UHUUb 8 JIaHUHo3i
nocmayaHHA ma 30ilicH8amu KoOopoUHauito ix cmpamezili cmanozo po3gumky.

3anponoHOBAHO  OpP2aHI3AUIUHO-EKOHOMIYHUU ~ MEXAHI3M  ynpaesiHHA — cmasaicmio  JaHyto2a
nocmMayvyaHHA y 2ibpudHit opmi, akuli nepedbayae NOEOHAHHA OeyeHmpasnizo8aHol po3pobku cmpameziti
CManoz20 po38UMKY OKpemMuMu NiONpUEMCMBAmMu U Op2aHi3ayiasMu 8 Mexax JIaHY2d NOCMAa4aHHA ma
UeHMpanizoeaHoi KOOPOUHAUil i MOHIMOpPUH2y BUKOHAHHA cmpamezii (hoKyCHOI' KOMNaHii Ha OCHO8I
yugpposoi nnameopmu. KoHuenuia yb020 MeXAHi3My 3aCHOBAHA HA MepexesoMy nioxodi i nepedbayae
Op2aHi3ayito cnienpayi y4AacHUKI8 1AHU2d NOCMAYAHHA i3 3aJIYYEHHAM WUPOKO20 KOJA 3ayiKasaeHux
CMOPpIH.

Bu3sHa4yeHO OCHOBHi HANPAMKU 3ACMOCYBAHHA CYy4YacHUX Yugposux mexHosoeili 8 ynpasniHHi
cmanicmio J1aHyro2is NOCmMa4vaHe.
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Knio4oei cnoea: naHuUlr nocTayaHHA, Mepexki MocTayaHHA, ynpaBfiHHA CTanicTio naHulra
NnocTayaHHsa, CTanin  PO3BUTOK MNPOMUCIOBUX MIANPUEMCTB, IHAMKATOPWU CTasioro  PO3BUTKY,
OpraHi3auiiHO-eKOHOMIYHNN MeXaHi3M yNnpasiHHA CTanicTio naHLuora.

Mapua [lpuzopak, Hamanusa TpywkuHa, Exkamepuna Kumpuw. «OpaaHU3ayuoHHO-
3KOHOMUYeCKUli MexXdHU3M cmpamezau4yecKko20 ynpaesieHuUs ycmou4ueocmelo uyeneli NocmMasok
npomelw/IeHHbIX npednpuamuii”. B cmamee paszsumsl meopemuko-memo0osiocudeckue OCHO8bI
Op2dHU3aUUU CcMpameau4ecko20 ynpadssieHus ycmol4yugocmelo yenell NOCMABOK NPOMbILLIEHHbIX
npeonpuamud. PaccmompeHa 380/04uUA  KOHUeNnyul ynpasieHus yenbldo NOCMABOK C ho3uyul
UHCMUMYYUOHHOU meopuu, d makxe onpedesieHo 8/IUSHUE PA3/IuUYHbIX hakmopos Ha ux paszsumue u
UHmMe2payuto ¢ KoHyenyuel ycmotiyugozo passumus. PaspabomaH KoHUuenmyasibHO-Kamez0puasbHbil
annapam ucciedo8aHusA ynpasseHus ycmolvusocmelo yenell nocmagok ¢ nosuyuli meopuu cemel u
meopuu 3auHMepeco8aHHbIX CMOPOH.

Ha npumepe memannypaudeckozo npednpuamus npednoxeHa cucmema hokazamersel ycmoui4yugo2o
passumusa u onpedesieHbl cmpamezuydeckue opueHmMupbl 014 mpex cyeHapues ycmoulyusoz2o pa3sumus
npeonpuamusA. Smu mpu cyeHapusa y4umelediom yciosus 6yoywe2o pa3sumus, Komopsle onpedenaomca
KK neccumucmudeckue, onmuMucmuyHsle U Haubosee 8epoamHele cyeHapuu, obecnevusaroujue
cbanaHcuposaHHoe ycmoliqusoe paszsumue. Pacdemel cmpameauydeckux cuyeHapuesg ycmoli4yusozo
passumus 6a3uposanucs Ha onpeodeseHUU NOPo208bIX 3Ha4eHull nokasamesnel 0719 Mpex KOMNOHeHMOo8:
SKOHOMUYeCKOU (BKMIOYAA KA4yecmeso KOpnopamuBHO20 yNnpassieHus), 3Kosoz2udeckol u coyuasnbHou
cocmasnawux. [ Kax0020 u3 cyeHapues paspabomaHsi cmpamezudeckue opueHmupel.

B xo0e uccnedosaHus 6bi10 cOeslaHo 3aK/oYeHUe 0 HeyenecoobpaHocmu pacdema UHmMezpasnbHo20
uHOekca ycmoliqusocmu 0715 8celi Yyenu nocmasok 8 yesom. Takol pacyem He umeem UHGOPMAUUOHHOU
YeHHOCMU U mexHUYecKU npakmuy4ecku Hego3MOXeH U3-3a HecpasHUMOCMU nokasamesel pas/iuyHbIX
6U3HeC-e0UHUY, BX00AUWUX 8 Uenb Nocmasok. [pedsoxeHo oyeHU8amMb NOCMOAHCMBO bBU3HEC-eOUHUY 8
yenu nocmasok U KOOPOUHUPOBAMb UX CMpame2uu ycmou4uso20 pazgumus.

[pednoxeH o0peaHU3AYUOHHO-3KOHOMUYECKUU MexaHu3M ynpaeseHus ycmol4usocmelo yenu
nocmasok 8 2ubpudHol opme, npedycmampugarouwuli covemaHue 0eueHmpanu3o8aHHol paspabomku
cmpameeauli ycmoUl4ugo20 pazeumusa omoesibHbIMU NPeonNpUAMUAMU U OpedHU3AYUAMU 8 paMKax yenu
NocmMasoKk U UeHMpanu3oeaHHOU KOOPOUHAUUU U MOHUMOPUH2A 8bINOJIHeHUs cmpameauu (oKycHouU
KOMNAHUU Ha ocHose yugposol naamgopmel. KoHYyenyua 3mo2o0 MexaHU3Ma OCHOBAHA HA Cemesom
nodxode u npednosidzaem opeaHU3ayUI0 CompyoHU4Yecmaa y4acmHUKo8 yenu NocmasokK ¢ npusjieyeHuem
WUPOKO020 Kpy2d 3auHMepeco8aHHbiX CMOPOH.

OnpedeneHbl OCHOBHble HANPABEHUA NPUMeHEHUA COo8peMeHHbIX Yugposbix mexHosozul 8
ynpasJsaeHUU ycmou4ugocmelo yenel Nocmasok

Knioyeeble cnoea: uenb cHabxeHus, ceTn cHabXeHus, ynpasneHUe MOCTOAHCTBOM Lenu
CHabKeHMsA, yCTONUYMBOE pa3BMTME NPOMBILIEHHbIX NPEANPUATUN, UHANKATOPbI YCTOMUYMBOrO Pa3BUTUS,
OpraHn3aLMOHHO-3KOHOMUYECKUA MEXAHM3M YNPABJIEHNA NOCTOAHCTBOM LiENU.

integrated supply chains. The global
economy and, consequently, the business

Introduction. Supply chains are an
integral part of modern business in a

globalized economy. The development of
globalization has gradually led to a change in
the format of competition: today in global
and increasingly national markets compete
not individual companies that provide retail
chains, mass consumers or industrial
customers with specific goods or services, and

environment continue to evolve under the
influence of modern megatrends, including
climate change, resource scarcity, and the
transformation of consumer preferences,
accompanied by increasing demands on
goods and services for environmental and
social standards. Under the influence of these
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megatrends, the institutional environment of
companies and their networks is changing,
creating integrated supply chains. As a result,
meeting the requirements of sustainable
development becomes a key factor in
competitiveness and a strategic goal of
managing both the companies themselves
and their supply chains.

However, the implementation of
sustainable business practices in supply chain
management requires the development of
the  necessary = methodological and
methodological support for relevant
processes. This task is the integration of two
concepts: sustainable development and
supply chain management. These concepts
are under development, and their supporters
have conflicting views on certain basic
provisions, including the conceptual and
categorical apparatus. This indicates the
increased complexity of the scientific
substantiation of a holistic and consistent
concept of sustainability of supply chain
management.

Literature and researches review.
Methodological, methodological and
practical aspects of the formation of
institutional and organizational conditions for
the dissemination of practices of social
responsibility of business entities, as well as
the achievement of sustainable development
in the environmental, economic and social
dimensions at the global, macro, meso and
microlevels are devoted to the works of such
scientists as O. Amosha [1], |. Bulyeyev [2], B.
Danylyshyn [3], O. Hrishnova [4], A. Kasych [5],
Yu. Kharazishvili [6], C. Kroll [7], O. Lyakh [8], V.
Lyashenko [9], K. Murphy [10], D. Myers [11],
Yu. Pohorelov [12], R. Sroufe [13], G. Unruh
[14], V. Vyshnevskyi [15], M. Zhurovskyi [16] et
al.

The following foreign and domestic
scientists have made a significant
contribution to improving the management
of economic processes based on the logistics
approach, in particular by developing the
concept of supply chain management of
industrial enterprises and other economic
activities: S. Chopra [17], N. Chornopyska [18],
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M. Christopher [19], N. Chukhray [20], M.
Cooper [21], M. Habib [22], O. Hirna [23], M.
Hugos [24], T. Kolodizieva [25], Ye. Krykavskyy
[26; 27], D. Lambert [28], P. MeindlI [17], D.
Mentzer [29], H. Min [30], M. Muller [31], R.
Oliver [32], S. Seuring [31], J. Stock [33], M.
Webber [32], A. Wieland [34] et al.

Aspects of integrating sustainable
business practices into supply chain
management and the formation of more or
less established (in various interpretations:
“socially inclusive”, “green”, “reverse”, “low
carbonized”) supply chains are studied by J.
Henderson [35], N. Oelze [36], Y. Rasool [37], J.
Sarkis [38], R. Sroufe [39], D. Zimon [40] et al.

Substantiation of the need to organize
network forms of interaction of participantsin
sustainable supply chains, ensuring the
implementation of focal (central in the supply
chain) monitoring and coordination in this
process, identifying a wide range of
stakeholders in the supply chain and
cooperation with them is contained in the
works of scientists such as M. Fritz [41], S.
Seuring [42], H. Winkler [43] et al.

The issue of using digital technologies in
supply chain management is considered by P.
Berttram [44], F. Kache [42], W. Kersten [45], K.
Kettunen [46], A. Kwilinski [47], J. Marmolejo-
Saucedo [48], E. Ndzibah [46], S. Rana [49], A.
Shamsuzzoha [46], S. Schrauf [50], Yu.
Zaloznova [51; 52; 53] et al.

Despite the large number of works on the
concept of sustainability of supply chain
management, its further development is at
the stage of substantiating the need for this
area of management, defining the conceptual
and categorical apparatus, and research on
important aspects of implementing this
concept in business management practice is
fragmentary. There is no holistic vision of the
management system that ensures the
formation and functioning of a network of
economic entities that make up a single
supply chain, on the basis of sustainable
business. There is a lack of scientifically sound
recommendations on mechanisms for
integrating supply chain sustainability
management into the strategic business
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management system. The conceptual
provisions of the organizational and
economic mechanism of strategic

management of the sustainability of supply
chains of industrial enterprises with the use of
digital technologies need to be developed.

Aim and objectives. The purpose of this
article is to develop theoretical and
methodological and scientific and practical
provisions for improving the strategic
management of sustainability of industrial
supply chains by introducing organizational
and economic management mechanism
based on a network approach and involving a
wide range of stakeholders in mutual
coordination of strategic decisions. standards
for sustainable development, with the
organization of further monitoring of the
achievement of these standards, periodic
assessment of the level of sustainability of
enterprises and organizations included in the
single supply chain, and the wuse of
opportunities provided by modern digital
technologies.

The methodological basis of this study
are:

the evolutionary paradigm of the new
institutional theory, according to which the
evolution of the concept of sustainability of
supply chains and the practice of existing
supply chains that are transformed into steel,
considered in conjunction with the changing
institutional environment of business;

network theory, according to which
supply chains are considered as inter-
business networks of enterprises and
organizations involved in the formation of
value (value) and its provision to the final
consumer;

stakeholder theory, based on which the
development of organizational and economic
mechanism of strategic management of
sustainability of supply chains takes into
account the need to establish mutually
beneficial relations between business and
stakeholders whose interests are related to
the sustainability of a particular supply chain;

methodological approach to the
selection of non-financial reporting
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indicators, adopted by the Global Reporting
Initiative (GRI) and the UN Global Compact,
which defines a system of sustainable
development indicators that reflect the state
of its components (ESG): environmental,
social and economic (including the quality of
corporate risk management).

The information base of the study is laws
and regulations of Ukraine, data of the State
Statistics Service of Ukraine, open reporting of
enterprises, materials of scientific periodicals,
monographs, analytical materials, reports,
publications on the Internet of international
organizations and consulting firms, other
reference sources.

The main material and results of the
research. Based on the generalization of
literature sources, materials of consulting
agencies and the results of their own research
[54-61], it is established that the
organizational and economic mechanism for
managing the sustainability of supply chains
can take three forms: centralized, when the
focal company undertakes to develop
strategies and tactical measures to ensure
sustainable development supply chain;
decentralized, when sustainable
development strategies and tactical plans are
developed by each participant in the chain
separately, and the focal company on the
basis of reporting information assesses the
compliance of indicators of a participant in
the chain to its requirements; hybrid, when
strategic documents are developed by each
participant in the chain separately, but then
they are agreed with the focal company,
which then monitors their implementation.
The choice of the form of the mechanism
depends on the characteristics of the product
or service produced or provided by the focal
enterprise, the nature of relations with
suppliers and so on.

A hybrid form of this mechanism has
been developed for a metallurgical enterprise
(Fig. 1).

The essence of the proposed
organizational and economic mechanism for
managing the sustainability of supply chains
is that according to the network approach,
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tier

intermediaries  (first

and

suppliers
companies).

the focal company carries out coordination

and control actions in relation to its direct
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In turn, the companies of the first level of
the chain carry out coordination and control
actions concerning the companies of the
second level for which this company plays the
role of focal, and so on. Meetings of the joint
committee consisting of representatives of
the focal company and its direct suppliers and
intermediaries are held periodically to inform
the latter about the sustainable development
strategy adopted by the focal company, its
implementation and harmonization of
requirements (standards) for suppliers, their
strategy.

Necessary for control and decision-
making information on strategic documents,
reports, analysis of the degree of compliance
of supply chain participants with the
established  standards of  sustainable
development (SSD) is accumulated on a
specially created digital platform.

SSD contain the following characteristics:

1) Environmental component:

- the volume of emissions of pollutants
into the atmosphere, including CO2;

- the amount of solid waste generated;

- share of recycled or transferred to third-
party organizations for recycling waste;

- volume of disposed production waste;

- norms of total consumption of drinking
and technical water;

- volume of discharge of polluted waters
into surface water bodies, including
untreated ones;

- the amount of harmful substances in the
effluent;

- electricity consumption per unit of main
products;

- electricity consumption per UAH 1
million of manufactured products;

2) Social component:

- the share of wages in the issue;

- the ratio of the average at the enterprise
and the official minimum wage;

- the level of compliance of workplaces
with the established sanitary and hygienic
norms;

- costs of the enterprise for social
purposes;
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- the company's costs for social purposes
in relation to profits (in annual terms);

3) Economic component:

- annual sales;

- the level of return on sales and return on
equity;

- indicators adopted to assess the risk in
the enterprise;

- indicators on the basis of which the level
of threat of bankruptcy of the enterprise is
forecasted.

The digital platform collects all the
necessary statistical information to assess the
state of sustainable development by its
components and obtain an integrated
assessment (integrated index) for each
enterprise participating in the supply chain
according to the methodology of
identification and strategy developed at the
Institute of Industrial Economics. The results
of approbation of the methodology for
assessing the level of sustainable
development at four large metallurgical
enterprises, which proved the feasibility and
feasibility of its use in the management of
sustainability of supply chains. This
assessment must be performed separately for
each entity in the supply chain. Of particular
interest may be the attempt to make such an
assessment for the supply chain as a whole in
order to determine the dynamic changes in
the state of chain stability. However, an
analysis of the conditions and possible
usefulness of such an assessment shows that
attempts to assess the level of sustainable
development of the supply chain in general
are impractical and almost impossible. The
reasons for this are as follows:

different enterprises and organizations
have different indicators of environmental
and social impact, especially when they are
calculated per unit of output, which is
incomparable for different enterprises, so it is
impossible to integrate these indicators;

many suppliers and intermediaries
interact not only with a given focal company
and supply products and services not only
within a given supply chain, so it is unrealistic
to determine, for example, what percentage
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of CO2 emissions in a logistics company that
serves many customers falls on this supply
chain;

assessing the level of sustainable
development of the supply chain generally
does not carry a meaningful information load
for further decision-making, as it is average.

Based on this, it is advisable to use such
an assessment (at least once ayear) only in the
format of individual enterprises and
organizations in the chain. Evaluation results
after analysis by an authorized structural unit
or a specially created group of specialists from
a focal company (for example, for PJSC “MK
“Azovstal” it may be a joint group of analysts
from the Directorate of Labor Protection,
Industrial Safety and Environment, Personnel
and Administration Directorate, analysis and
management of safety risks), together with
analytical conclusions are submitted to the
Joint Decision Committee on Sustainability of
Supply Chains, which decides on the
extension of the contract with a particular
participant in the chain, stimulating or
discouraging it according to the evaluation
results.

The digital platform should also be a
platform for providing relevant training and
instructional  materials, collecting and
analyzing the proposals of other stakeholders,
including communities in the locations of
business, communication with the public.

An important point in ensuring the
effectiveness of the organizational and
economic mechanism for managing the
sustainability of supply chains is its
integration into the overall management
system of both the focal company and other
companies in the supply chain. As a result of
the conducted research the place of
management of constancy of supply chains in
the framework structure of management
systems of the enterprises which are a part of
a chain is defined. The following blocks are
included in this structure:

Business  strategies  of
participating in the supply chain;

Strategies for sustainable development
of companies participating in supply chains;

companies
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Operational plans of companies
participating in supply chains, including tasks
for the implementation of sustainable
development strategies;

Activities during the life cycle of the
supply chain: planning; provision; production;
delivery; return; processing; repair, update;

Functions that support the development
of supply chains: relationship management
with suppliers; forecasting supply and
demand; inventory management; distribution

and logistics management; customer
relationship management and service;
environmental management; waste

management;  integration  of  social
responsibility practices into management
processes;

Change management;

Performance evaluation;

Enterprise management subsystems that
interact with supply chain management
subsystems: HR; company sustainability
management; risk management; information
system management; enterprise
infrastructure management;

Supply chain environment: investors;
regulatory authorities; social movements,
non-governmental  organizations;  local
communities; business associations; Mass
media;

Supply chain participants: suppliers;
manufacturers; distributors; trade networks;
consumers; waste processors.

The key in this context is that the
sustainable development strategies of the
companies involved in the supply chain
should be incorporated into the overall
business strategies of the focal company and
all other participants in the supply chain, on
the basis of which operational plans are
developed and implemented. It is also
important to involve a wide range of
stakeholders in all these processes.

As for the Metinvest Group, it is a network
structure that integrates several supply
chains. Therefore, the proposed
organizational and economic mechanism and
structural relationships of the supply chain
sustainability management system can be
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fully  implemented in the
management system.

The top executive level of Metinvest
Group management is represented by 10
directorates: operational, financial,
economics and business system
development, logistics and procurement,
sales, technical management, sustainable
development and  cooperation  with
colleagues, legal support, information
technology, internal audit.

One of the strategic goals of the
Metinvest Group is to ensure a competitive
advantage in steel production. Centralization
of procurement and implementation of
common procurement standards serve this
purpose. These functions belong to the
sphere of management of the Logistics and
Procurement Directorate, which includes the
Marketing and Procurement Strategy
Department, the Strategic Raw Materials
Procurement Department, and the Energy
Procurement Department.

More than 80% of all consumed materials,
equipment and services are procured by the
Logistics and Procurement Directorate
centrally for all Metinvest Group companies.
The main focus of Metinvest Group's
procurement strategy is to create and
maintain a healthy and competitive
environment. Metinvest Group's initiatives
are aimed at constantly expanding the
number of participants in tender procedures
to find the most reliable suppliers and build
long-term cooperation.

Refractories supplied by the
Zaporizhzhya Refractory Plant
(Zaporizhvozhnetriv) are wused for the
production of metallurgical and coke-
chemical products. The Group provides four
main mining and processing enterprises with
iron ore: Central GOK, Northern GOK, Ingulets
GOK, and Southern GOK. Coal for coke
production is supplied by the American
company UCC United Coal Company, as well
as the Pokrovsky Coal Group. Slabs, hot-rolled
and cold-rolled sheets of enterprises of PJSC
"MK Azovstal", PJSC "MMK them llyich" are
delivered to the rolling plants "Promet Steel"

Group's
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(Bulgaria), Spartan UK (UK), Trametal (Italy),
Ferriera Valsider (ltaly). Zaporizhstal hot-
rolled and cold-rolled sheets are supplied to
Unistil.

Management of the implementation of
development strategies and coordination of
actions of all participants in the supply chain
in the Metinvest Group is carried out using the
CRM system. CRM is software designed to
automate customer engagement strategies,
including sales, optimize marketing, and
improve customer service by storing
customer information and customer history,
establishing and improving ordering
processes, and further analyzing results. CRM
is a model of interaction based on the theory
that the center of the entire business
philosophy is the customer, and the main
activities of the company - measures to
ensure effective marketing, sales and
customer service. Supporting these business
goals includes collecting, storing and
analyzing information about consumers,
suppliers, partners, and the company's
internal processes. Functions to support these
business goals - sales, marketing, customer
support. The CRM system implemented in the
Metinvest Group is based on the innovative
cloud platform SAP Sales Cloud and consists
of two modules: Customer (Cloud for
Customer, C4C) and Configure Price Quote
(CPQ). SAP Sales Cloud is the largest project to
implement this cloud platform in Ukraine, and
the CPQ module is the only online product
catalog that has the ability to create individual
orders for customers. It also systematizes the
process of providing discounts, calculating
final prices, logistics costs and other costs to
provide the best customer service. In 2021,
the Metinvest Group continues to develop
CRM, including through the implementation
of planning, adding products to the
configuration, etc. based on user feedback.
The company also plans to start distributing
modules to other trading companies in
Ukraine, Belarus and Western Europe.

According to the Metinvest Group's
procurement rules, the supplier may be
disqualified for a certain period or indefinitely
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in the event of unfair business with the
Group's companies. The decision to disqualify
a supplier or resume work with a previously
disqualified supplier is made by the Metinvest
Group's Supplier Cooperation Council. The
Council has the right to decide on the
disclosure of information on the reasons for
disqualification of the supplier.

The following criteria are used to decide
on the disqualification of a supplier:

systematic supply of low-quality goods,
works, services; supply of counterfeit
products;

disruption of terms of delivery of goods,
works, services;

violation of labor protection and safety
rules on the territory of Metinvest Group
enterprises;

refusal to sign a standard supply contract,
if this was a prerequisite for the supplier
selection procedure;

refusal to sign the specification to the
supply contract after the submission of the
final price offer (within the tender,
competitive processing);

violation of the principle of ethical and
open business, including collusion between
suppliers to increase or  maintain
unreasonable prices for goods, works and
services;

attempted bribery of Metinvest Group
employees;

low level of supplier evaluation based on
the results of the year; other criteria (by
decision of the Council for interaction with
suppliers).

The reasons and the fact of
disqualification are entered into the Unified
database of suppliers of Metinvest Group and
are taken into account in the general history
of work of the supplier at all enterprises of
Metinvest Group.

The introduction of  sustainable
development practices and ESG criteria into
the activities of the Metinvest Group at all
levels will contribute to business stability. This
approach will be one of the factors in
maintaining the Group's high performance,
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despite adverse environmental conditions.
The group

Metinvest needs not only to strive to
integrate the ESG agenda into the strategy,
but also to «carry out internal ESG
transformation, as well as use its unique role
and opportunities to create and improve the
regulatory environment in the field of ESG,
develop and implement best practices.

In order to form a unified approach to
sustainable development management and
ESG, as well as for the effective
implementation of the ESG Strategy, it is
necessary to establish an ESG Committee and
the ESG Directorate. In addition, an ESG
supervisor on the Supervisory Board and a
senior vice president will be appointed to be
responsible for the ESG order on the board.

The Strategic Planning Committee of the
Supervisory Board should be renamed the
Strategic  Planning and  Sustainable
Development  Committee  with the
corresponding expansion of its functions.
Then the organizational structure of
sustainable development management and
ESG in the Metinvest Group will be in line with
best practice and will cover all levels of
government.

The ESG Committee is a working body
dedicated to ensuring compliance with the
principles of sustainable development and
ESG in ecosystem companies. The ESG-
Committee should include representatives of
all functional units and territorial enterprises
of the Metinvest Group, which consider
topical issues of sustainable development
and ESG at regular meetings.

Within the ESG-committee it is necessary
to form thematic working groups that
systematize the work in such areas as risk
management, practical environment, social
decisions, responsible procurement. The work
of the ESG-committee will allow to start
monitoring the main suppliers according to
ESG-criteria.

The ESG Directorate is a key body that will
coordinate activities in the field of sustainable
development and the ESG. He is responsible
for developing and implementing a single,
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comprehensive approach to sustainable
development and the ESG, which takes into
account the interests of all stakeholders, best
practices, commitments and goals of the
Metinvest Group, traditional and already
implemented programs and projects.

To achieve this goal, the ESG will perform
the following interrelated tasks:

methodology and management of
information flows (Data Management):
consolidation of ESG-data and work with
them, methodological support of activities,
implementation of ESG-standards;

ESG-positioning: presentation of ESG-
positions of Metinvest Group on international
platforms and investment forumes,
preparation and holding of targeted events,
participation in ESG-ratings, communication
support of ESG-initiatives;

GR (government relations) — interaction
with public authorities in the field of ESG and
coordination of ESG projects: participation in
the formation of the regulatory framework of
ESG in Ukraine, examination of proposals and
replication of best practices, formation of ESG
portfolio, consulting on ESG.

In addition to internal governing bodies,
Metinvest Group will consolidate its expert
and business community to formulate and
implement a progressive ESG agenda at the
national level. In 2021, the Metinvest Group
should develop a policy on sustainable
development and ESG criteria, which will
establish the main approaches, principles,
directions and tasks of the Group in this area,
as well as set an approach to interaction with
stakeholders. Policy development will be
discussed with internal and external
stakeholders at the board and supervisory
board level.

The Sustainable Development Policy will
complement the ESG Strategy, and together
they will define the approach, main priorities
and goals in the field of ESG until 2023. In
managing sustainable development and ESG
criteria, including in policy development, it is
necessary to analyze and take into account
the requirements of international standards.
recommendations, as well as best practices of
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industry companies. Metinvest Group should
integrate the ESG Strategy into the overall
corporate development strategy until 2023.
To formulate the directions and goals of the
ESG Strategy, an analysis of standards and
best practices, inventory and systematization
of current initiatives in the field of sustainable
development and ESG was performed.

Key Areas and Objectives of the
Metinvest Group's ESG 2021-2023 Strategy:

— increase the share of waste for
processing to 40% by 2023;

— increase the share of "green" energy to
30% by 2023;

— calculation and reduction of carbon
footprint;

— making 100% of purchases according
to ESG criteria;

— development of regulatory framework
for the classification of ESG risks and
environmental footprint assessment;

— development of comfortable
environmental conditions and care for the
health of employees and their families in the
areas of presence;

— providing flexible work formats for
more than 20% of employees;

— maintaining the index of employee
involvement at 75%;

— adoption of an industry standard;

— formation of standards of care for the
employee and social decisions at the level of
the whole country;

— development of
technologies;

— development of ESG-policy and
creation of ESG-risk management system.

Metinvest Group needs to develop a
single ESG risk management system, which
will be integrated into the overall risk
management system. ESG risk is a component
of Metinvest Group's high or medium level
risks. Working groups need to develop their
own expert approaches to integrated Group
ESG risk management, including through the
development of tools to identify such risks,
develop an ESG rating system, and modernize
all processes through the integration of ESG

educational
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factors, ESG risk monitoring and stress testing
under the influence of ESG factors. ESG risks of
Metinvest Group:

changes in legislation - untimely
adaptation to changes in national and
international legislation;

reputational - the probability of
reputational losses in the case of ESG-risks;

operational — the probability of late and /
or insufficient adaptation of processes to all
significant ESG factors;

behavior - losses due to non-compliance
with good business practices;

strategic - losses due to changes in
consumer models under the influence of ESG-
factors and lack of adaptation measures;

investment - change in the value of
assets due to ESG factors and reduced
investment yield;

model - insufficient introduction of ESG-
factors in the current model, the need to
develop new models;

liquidity — the potential outflow of
liquidity due to the reaction to the violation of
the principles of responsible financing, which
is realized through the associated risks.

As part of a long-term strategy for the
development of  zero-emission  steel
production, the Metinvest Group intends to
increase the sustainability of its production
facilities and is interested in introducing new
technologies to reduce environmental
impact. In July 2021, memoranda of
cooperation were signed with the
international leader in the field of
engineering, construction and provision of
services for the entire life cycle of equipment
of metallurgical enterprises Primetals
Technologies and the leading Austrian
research center in metallurgy K1 - MET.

In @ memorandum with Primetals
Technologies, the parties agreed to
implement joint projects on sustainable
development of the industry. These include
research initiatives funded by Horizon Europe
and the Coal and Steel Research Fund on
climate and environmental issues in the steel
industry. The cooperation includes work on
technological solutions that can be
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implemented at  Metinvest  Group's
production facilities, as well as on promising
technologies and solutions for the entire
supply chain of the metallurgical and mining
industries to accelerate the decarbonization
process in the Group. Areas of mutual interest
include energy-efficient and innovative DRI-
based steel production, capture, utilization of
carbon and metallurgical gas.

As aresult of the study, three scenarios for
the sustainable development of the industrial
enterprise of PJSC MK Azovstal until 2027
were developed:

realistic — reaching the average level
between the lower threshold and lower
optimal values, which is ensured by an annual
growth of 5%. At the same time, the real
output in 2010 prices is 81.3% of the 2010
output level;

optimistic - reaching the level of the
lower optimal value (entering the optimal
zone of the EU), which is ensured by an annual
growth of 7%. At the same time, the real GRP
in 2010 pricesin 2027 is 94.5% of the GRP level
in2011;

balanced sustainable development -
achieving a full level of sustainable
development - the average between the
lower and upper optimal values (criterion of
sustainable development), which is ensured
by an annual growth of 10%. At the same
time, the real output in 2010 prices in 2027 is
117.9% of the 2010 output level.

Development of scientifically sound
strategic scenarios of sustainable
development of industrial enterprises is
based on a new methodology of
identification and strategy developed at the
Institute of Industrial Economics of NAS of
Ukraine, based on consistent decomposition
of integrated indices by solving the inverse
problem using adaptive control procedure in
C ++ programming language.

The strategic guidelines of key macro
indicators have been identified, which
together with the strategic values of
indicators are the ultimate goal of regulating
sustainable development. They can be
monitored through monitoring to monitor



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

the implementation of development

strategies and evaluate enterprise
management policies.
Disproportions of sustainable

development at the level of economic, social
and environmental security of the enterprise,
subordinate components and at the level of
indicators that determine the list of major
threats, which according to calculations are
indicators of social and economic
components of sustainable development.

The organizational and economic
mechanism of management of constancy of
supply chains constructed taking into
account network character of supply chains is
offered. The need to involve a wide range of
stakeholders in this management process is
identified, as well as the scheme of
integration of sustainability management of
supply chains as a subsystem into the overall
management systems of enterprises in the
chain.

The stages of digital transformation of
supply chain sustainability management, the
main directions of digital technologies
implementation in this management process
are determined; prospects and obstacles to
the introduction of blockchain technology in
supply chain management as the most
technologically and organizationally
developed for this purpose are analyzed.

Conclusions. In this paper the actual
problem of strategic management of
sustainability of supply chains of industrial
enterprises is solved. The main scientific and
methodological results obtained during the
study allowed us to draw the following
conclusions.

It is determined that the emergence and
evolution of the concept of supply chain
management is due to the development of
globalization, in particular the spread of
global competition, when competing with
each other were not so much individual
companies as whole supply chains. In the
future, the evolution of supply chain
management in relation to its integration
with the concept of sustainable development
began to be influenced by the transformation
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of the institutional environment,
strengthening the requirements for greening
production, compliance with certain social
standards.

It is proved that a significant evolution
has also taken place in the practice of
sustainable  business development, in
particular in the relationship between its
economic (financial) and two other
components — environmental and social.
Traditionally, in the academic literature and
business practice, these components were
considered to be somewhat conflicting
(especially between the cost of reducing
environmental impact and financial and
economic performance). It is substantiated
that the introduction of sustainable business
practices in companies leads to increased
competitiveness, profitability and market
value of these companies under the influence
of changes in the institutional environment of
business, including strengthening regulatory
requirements and changes in consumer
preferences in favor of goods and services.
who behave as environmentally and socially
responsible.

As a result of generalization of scientific
publications,  analytical  materials  of
consulting firms, conclusions of experts in the
field of supply chain management, it is
established that a sustainable supply chain
should be considered as a network of
enterprises and organizations that create
value and bring it to the end consumer and
other stakeholders. Sustainability of supply
chains — as a set of processes for strategic
planning, monitoring and control of all
activities in this network of enterprises and
organizations on how they adhere to the
principles and rules of socially responsible
business behavior and achieve appropriate
standards of sustainable development set by
the focal company and agreed with its
counterparties.

Based on the methodological approach
of the Global Reporting Initiative (GRI) and the
UN Global Compact, a system of sustainable
developmentindicators has been identified. It
is proved that in order to assess the state of
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industrial enterprises and develop strategies
for their sustainable development, it is
necessary to calculate the threshold values of
the relevant indicators of sustainable
development. Vectors of such threshold
values for metallurgical enterprises are
calculated.

As a result of determining the dynamics
of integrated indices of sustainable
development of metallurgical enterprises of
Ukraine and developing three scenarios for
sustainable development of the metallurgical
plant "Azovstal" until 2027 based on the
methodology of evaluation and strategy
using a modified rationing method and
dynamic weights developed by Yu.
Kharazishvili [70] the possibility of applying
this methodology for the organization of
strategic sustainability management within
the metallurgical supply chain.

The necessity of introduction into the
practice of sustainable development
management of Metinvest Group on the basis
of ESG-criteria of the system of risk
assessment indicators at all levels is
substantiated, which will promote stable
business development. This approach will be
one of the factors maintaining the Group's
high financial and economic performance,
despite adverse environmental conditions.

It is proved that the design of
organizational and economic mechanism of
strategic management of supply chain
sustainability in modern conditions should
take into account their network nature and
connection with a wide range of stakeholders,
including communities in business locations,
especially large companies with significant
urbanization. It is substantiated that such a
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mechanism should be formed on the basis of
cooperation of all participants in the supply
chain, mutual coordination of strategic
decisions between them, development of
appropriate  standards for sustainable
development with maximum regard to the
legitimate interests of stakeholders. An
essential element in the functioning of such
an organizational and economic mechanism,
which creates conditions for the development
of a strategy for sustainable development of
enterprises within the single supply chain,
their implementation and control over the
achievement of established indicators and
standards, is a specially created digital
information platform.

The expediency of wusing digital
technologies in the management of the
sustainability of supply chains in the following
areas: big data analytics, blockchain, artificial
intelligence and machine learning, digital
duplicates. Among them, blockchain
technology is currently the most prepared for
practical application and increases the
reliability of the supply chain. This technology
can not only ensure open data on compliance
with agreed standards of sustainable
development in the implementation of
contracts, but also strengthen trust between
partners in the supply chain and reduce the
time and cost of transactions.

Prospects for further research are to

substantiate and develop conceptual
provisions  for the formation and
development of green supply chain

management in the context of the concepts
of «circular economy and sustainable
development..
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