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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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INDICATORS OF AVIATION TRANSPORT SUSTAINABLE
DEVELOPMENT SAFETY

Dmytro Bugayko, Olha Shevchenko “Indicators of air transport sustainable development”. World
leaders gathered at the United Nations (UN) and adopted the 2030 Agenda for Sustainable Development. It is a
plan of action aimed at achieving global sustainable development in economic, social and environmental
areas, which ensures that no UN member state is left behind. The 17 sustainable development goals on the 2030
Agenda can be used as benchmarks for the coordinated development of UN member states. Aviation safety is
an important component of the concept of general national security, the system of personal security, ecological
and public safety and transport safety from external and internal threats. Maintaining an acceptable level of
national aviation safety is a priority for the industry. The aviation transport is a part of the transport complex of
Ukraine, which is an important component in the structure of the national economy and a link between all
components of economic security to ensure the basic conditions of life and development of the state and society.
The assessment of economic, technological, safety, social and ecological hazards is an integral part of all the
logical blocks of the structural and functional scheme of strategic management of aviation safety in terms of
sustainable development of the national economy. The task of the article is to determine and substantiate the
main indicators of economic and technological development, safety, social and environmental components of
air transport and assess their level. In the article the authors propose and present the dynamics in the period
from 2010 to 2020 of 29 indicators of sustainable development of air transport of Ukraine, such us share of
aviation transport in the gross value added (transport and communications); level of investment in aviation
transport; level of export services of air transport; level of import services of aviation transport; level of
shadowing of aviation transport; coefficient of manufacturability of aviation transport; capital utilization
coefficient; level of shadow capital load; level of use of passenger capacity of aircraft and helicopters; level of
renewal of fixed assets; cargo transport capacity of GDP by aviation transport; passenger transport capacity of
GDP by aviation transport; average distance of cargo aviation transportation, average distance of passenger
aviation transportation; ratio of domestic and international aviation transportation; catastrophes, accidents,
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serious coefficients for regular commercial/irregular commercial/non-commercial flights and execution of
aviation works/training flights; level of wages in the production of aviation transport; level of employment in air
transport; coefficient of population mobility; level of official GVA created by shadow wages; level of shadow
employment; level of CO2 emissions of aviation transport of Ukraine to GDP; level of emissions of pollutants into
the atmosphere; level of environmental costs of aviation transport. Authors determine their threshold and
optimal values. Indicators are given in groups in the above areas. Indicators are divided into stimulants
(indicators that contribute to the sustainable development of air transport and the national economy) and
disincentives (indicators that hinder the sustainable development of air transport and the national economy).
The solution of this problem will make it possible to conduct a comprehensive assessment of the current state of
air transport in Ukraine on the basis of a systematic approach.

Keywords: aviation transport, aviation safety, hazards, disincentives indicators, risks, stimulants
indicators, sustainable development.

Amumpo byeaiiko, Onvea lllee4enko “lloka3HUKU cmanoz2o0 po3eumKy noeimpsaHo20
mpaxcnopmy”. Cgimoai nidepu 3ibpanuce 8 Opeanizayii 06'eoHaHux Hauiti (OOH) ma npuliHsanu lNopsdok
deHHuli cmanozo po3sumky 0o 2030 poky. Lle nnaH 0id, cnpamosaHuli Ha 00CA2HeHHA 2/106aG/1bH020 CMAsi020
pO38UMKY 8 eKOHOMIYHIU, coyianbHili ma ekonoziuHil cihepax, Akuli 2apaHmye, ujo Xo0Ha depxasa-yneqH OOH
He 3anuwumseca no3ady. 17 yineli cmanozo po3sumky, suknadeHux y losicmyi oHa Ha 2030 pik, Moxyme
6ymu suKkopucmai Ak opieHMupu 071 CKOOPOUHOBAHO20 po38UMKY Oepxxas-yneHisa OOH. besneka asiayii €
BAXK/IUBOIO CK/IA00B0IO KOHUenuii 3aeasibHol HauioHasnbHOli 6e3neku, cucmemu ocobucmoil 6e3neku,
eKoJ102i4HOI ma 2pomMadcbKoi beaneku ma 6esneku mpaHcnopmy 8i0 308HIWHIX MA 8HYMPIWHIX 302po3.
MiompumarHa nNpulHAMHO20 pieHA HAUiOHALHOI asiayiliHoi 6e3neku € npiopumemom OIS 2asysi.
AsiayitiHuli mpaHcnopm € 4acmuHoK MPAHCNOPMHO20 KOMNJIEKCY YKpaiHU ma 8aX/iu8oto CK/1a008010 8
CMpyKmypi eKOHOMIKU KpdiHu ma cnoJly4HOI0 JIGHKOIO MiX yCiMa CKnadosuMuU eKOHOMIiYHOI 6e3neku 0nA
3a6e3neyeHHA OCHOBHUX yMO8 XUmmsa ma po3sumky Oepxasu ma cycninecmed. OyiHKa eKOHOMIYHUX,
MeXHO/I02IYHUX, COUIanIbHUX MA eKOJI02iYHUX 3az2p03 € HeBi0'€EMHOK YACMUHOK B8CiX J102iYHUX 6/10Ki8
CMpyKMypHO-@YyHKUIOHA/IbHOI cCXeMU CmpameziyHo20 ynpadssiHHA asiayiliHow 6e3neko 3 mMoYku 30py
€Masno20 po38UMKY HAYiOHAIbHOT eKOHOMIKU. 3a80aHHA cmammi - 8U3HA4YUMU ma obrpyHmMye8amu OCHO8Hi
iHOUKamopu eKOHOMIYHO20 MAa MexHO102i4HO20 PO38UMKY, 6e3neKu, CoYianbHUX Ma eKoa02iYHUX CKIIadosux
nosimpaHo20 MpaHcNopmy ma oyiHUMU ix pieeHs. Y cmammi asmopu nponoHytoms ma npedcmassisioms
OuHamiky 3a nepiod 3 2010 no 2020 poku 29 NOKA3HUKIi8 CManao2o po3sUMKY ho8impaHo20 mpaHcnopmy
YKpaiHu, su3sHayawome ix nopo2osi ma onmumasnbHi 3Ha4yeHHA. [IOKA3HUKU HABOO0AMbCA 2pynamu y
suwesasHaqyeHux obnacmsax. [MOKAsHUKU NOOINAIMbLCA HA CMUMYAMOpU (NOKA3HUKU, WO Cnpusioms
CMasnomMy po3sUMKY NOBIMPAHO20 MPAHCNOPMY MA HAYiIOHAIbHOI eKOHOMIKU) ma 0e cmumyasmopu
(NOKA3HUKU, W0 3d8aXKarmb CMAaaomy po3gumky N08impAaHo020 mpaHcnopmy ma HayioHA1bHOi eKOHOMIKU).
BupiweHHsa uiei npobnemu HAOAcMe MOX/IUBICMb NPOBECMU KOMNJIEKCHY OUIHKY Cy4acH020 CMaHy
nosimpsaHo20 mpaHcnopmy 8 YKpdiHi Ha OCHO8i cucmeMH020 nioxoo0y.

Knwuoei cnoea: asiauiiHnii TpaHcnopT, 6e3neka aBiaLii, 3arpo3u, iHAUKATOPWU CTUMYNATOPMU,
pPY3MKW, iIHANKATOPU JeCTUMYNATOPN.

Amumpulii byeatiko, Onvea llleeyeHko "lMokazamenu ycmoliyueoz2o pazeumusA 6030yWHO20
mpaHcnopma". Mupossie nudepsi cobpanuce 8 OpeaHusayuu ObveduHeHHbix Hayul (OOH) u npuHanu
Mosecmky OHA ycmol4usozo pazsumusa 0o 2030 200a. Imo naaH deticmaud, HanpassaeHHsIt Ha oCmuXxeHue
27106a/16HO20 ycmMoUliyueo20 pas8umus 8 SKOHOMUYecKkol, coyuanbHol u 3Kono2udeckol cghepax, Komopeoili
2apaHmupyem, 4mo HuU 00HO 2ocydapcmeo-ysieH OOH He ocmaHemca no3adu. 17 yeneli ycmoliyusozo
passumus, ussioxeHHsix 8 [losecmke OHA k 2030 200y, Mo2ym b6bIMb UCNOJ/16308dHbI 8 KAYECMBE OPUEHMUPO8
0719 CKOOpOUHUPOBAHHO20 pazsumus 2ocyoapcmes-yneHos OOH. besonacHocme asuayuu A8/15emcsa 8axxHou
cocmasnaowel KoHyenyuu obuwel HayuoHasneHol 6e3onacHocmu, cucmems! JIUu4HOU 6Ge3onacHocmu,
3Konozuyeckol U obujecmseHHol 6e3onacHocmu u 6e3onacHoCmMu mpaHcnopma om 8HeWwHUX U
8HympeHHuUx y2po3. [lo0depxaHue npuemsieMo20 YpOBHA HAUUOHAMbHOU asudyuoHHol 6e3ondacHocmu
As/1Aemca npuopumemom 019 ompacsu. ABUAUUOHHbIU MPAHCNOpm A8/19emcs 4acmoio MPAaHCNOPMHO20
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Komniiekca YKpauHel u 8axHoU cocmasnawel 8 cmpykmype SKOHOMUKU CMPAHbl U C8A3YIOUUM 38eHOM
MeX0y 8cemMu cocmasnAWUMU SKOHOMUYeckol 6e30nacHocmu 0715 obecneyeHus OCHOBHbIX yC108Ull XU3HU
u paszsumua eocyoapcmea u obwecmsd. OueHKd 3KOHOMUYECKUX, MexHOI02uYeckux, COyuanbHbiX U
3KOJI02UYECKUX y2p03 ABIAemca HeomwvemsieMoU 4Hacmoelo 8cex Jlo2uydeckux 6/10Ko8 CmpyKmypHo-
(pYHKYUOHAMbHOU CXeMbl cmpamezuyecKkoz20 ynpassieHus asuayuoHHoU 6e30nacHOCMbI0 C MOYKU 3peHus
ycmol4ugo2o pd3eumus HAYUOHAIbHOU 3KOHOMUKU. 3adaya cmameu - onpedenums U 060CHO8AMb
OCHOBHble NOKAsamesiu SKOHOMUYECKO20 U MeXHO/I02U4ecKo20 pa3sumus, 6e3ondcHocmu, CoyuanbHbIX U
3KOJI02UYECKUX COCMABAAIUWUX 8030YWHO20 MPAHCNOpmMa U oyeHUMs Ux ypogeHo. B cmamee asmopei
npednazarom u npedcmassiaom OUHAMUKY 3a nepuod ¢ 2010 no 2020 2001 29 nokaszamesnel ycmoli4ugozo
passumus 8030yWHO20 MpdHcnopma YKpauHsl, onpedenam ux nopo2os8ble U ONMUMAsIbHble 3HaYeHUs.
[Mokazamenu npusodoamca 2epynnamu 8 8blueynoMaHymesix obnacmsax. [lokazamenu Oenamca Ha
cmumynamopel (nokazamesnu, cnocobcmayroujue ycmoUl4ugomy pazsumutro 8030yWHO20 mpaHcnopma u
HAUUOHA/IbHOU 3KOHOMUKU) U Oecmumynsmopsl (nokazamesnu, mewakoouwue ycmouyusomy passumuto
8030YWHO20 MPAHCNOPMaA U HAUUOHA/IbHOU 3KOHOMUKU). PeweHue amol npobsiemMbl N0380UM nposecmu
KOMNJIEKCHYIO OUEHKY CO8peMEeHH020 COCMOAHUA 8030yWHO20 mpaHcnopma 8 YKpauHe Ha OcHose
cucmemHoz20 Nooxo0d.

Knroueasble c/108a: aBMALMOHHBIA TpPaHCMOPT, 6e30MacHOCTb aBWauuK, Yrposbl, WHAMKATOPSI
CTUMYNSITOPbI, PUCKW, UHANKATOPbI AECTMMYNATOPDI.

1. Introduction. The 17 sustainable sustainable  development of aviation

development goals on the 2030 Agenda can
be used as benchmarks for the coordinated
development of UN member states [1]. The
aviation industry is an open system that is
affected by a wide range of ecological,
technical, natural, human and economic
hazards. For its part, it itself is a generator of
significant threats to the environment.
Therefore, we cannot imagine the aviation
industry outside the search for answers to the
latest global challenges. The main challenges
for aviation are to develop air transportations
at the national, regional and global levels, in
order to ensure economic, social and
environmental priorities [2, 3].

Figure 1 shows a Structure of Strategic
Management of Aviation Transport in the
conditions of sustainable development of
national economy.

The article is a logical continuation of a
number of publications devoted to the
introduction of a systematic approach to
determining the level of sustainable
development and development of advanced
risk management system for air transport
safety management of Ukrainian scientists D.
Bugayko [4 - 6], YM Kharazishvili [4 - 7], A.
Antonova [6], M. Hryhorak [5], Poland (Z.
Zamiar [5 - 6]) and other countries. Statistical
data for the calculation of indicators of

transport 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 [11-171].

2, The purpose of the article is to
determine and substantiate the main
indicators of economic and technological
development, social and environmental
components of air transport and assess their
level. Indicators are given in groups in the
above areas. Indicators are divided into
stimulants (indicators that contribute to the
sustainable development of air transport and
the national economy) and disincentives
(indicators that hinder the sustainable
development of air transport and the national
economy). The solution of this problem will
make it possible to conduct a comprehensive
assessment of the current state of air
transport in Ukraine on the basis of a
systematic approach.

3. Indicators of
development of air transport.

3.1.Economic and technological
development of aviation transport

sustainable
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3.1.1. Economic
aviation transport

(1S). The share of aviation transport in the
gross value added (transport and
communications), %. This indicator is a
stimulant. The growing share of aviation

development of

6-18
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transport in the transport and
communications indicates the development
of population mobility and aviation logistics.
The indicator is a catalyst for the tourism
sphere, industry, services.

SDG - UN 2030 Agenda for Sustainable Development

Global level of strategic air transport management |

| Regional level of strategic ajr transport management |

Figure 1. Structure of Strategic Management of Aviation Transport in the conditions of
sustainable development of national economy.

Source: Bugayko D.O., Kharazishvili Yu.M. Theoretical bases of aviation branch strategic safety management in
the context of maintenance of sustainable development of national economy. Bulletin of Economic Science of
Ukraine. 2020. N2 1 (38). Pp. 166-175. Institute of Industrial Economics of the National Academy of Sciences of
Ukraine, Academy of Economic Sciences of Ukraine. doi: https://doi.org/10.37405/1729-7206.2020.1(38).166-175 10

(2S). The level of investment in aviation
transport, share of air transport in the
transport and communications, %. This
indicator is a stimulant. Air transport is a high-
tech mode of transport that requires
significant investment, primarily for the
renewal of the modern fleet of aircraft and the
development of air transport. This indicator is

especially important during the crisis related
to the COVID 19 coronavirus pandemic.

(3S). Level of export services of aviation
transport, % of total exports of transport
services. This indicator is a stimulant. The
growth of air transport export services is a
guarantee of synergistic growth of the export
potential of the national economy, primarily
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such as tourism, international logistics and
supply-chain  management. The indicator
promotes the development of population
mobility and expansion of domestic goods in
foreign markets.

(4D). Level of import services of aviation
transport, % of total import of transport
services. This indicator is disincentive. The
growth of imported air transport services
actually increases the level of entry of foreign
goods into the domestic market and the
growth of the national level of imported
services. On the other hand, it has hidden
positive aspects, such as the development of
national tourism and services in the country.
Thus, the classical attitude to this indicator, as

6-18
v.4 (2020)
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a one hundred percent distimulator, is seen as
somewhat biased, but entitled to life.

(5D). Level of shadowing of aviation
transport, % of official gross value added. This
indicator is disincentive. Unfortunately, the
shadowing phenomena cause undeniable
damage to the national financial system and

require the development of adequate
measures to counteract this negative
phenomenon.

The dynamics of indicators of economic
development of air transport in the period
from 2010 to 2020, as well as their threshold
and optimal values are shown in Table 1.

Table 1. Dynamics of indicators of air transport economic development in the period from

2010 to 2020, their threshold and optimal values.

1-S 2-S 3-S 4-D 5-D
Share of aviation| The level of Level of export | Level of import Level of
transport in the | investment in services of services of shadowing of
gross value aviation aviation aviation aviation
added, % transport, % transport, % transport, % transport, %
2010 2,0776 18,3535 15,0849 37,9686 1,26
2011 2,4491 16,9168 16,5847 43,0896 8,62
2012 2,7161 13,4484 17,7067 37,1248 12,59
2013 2,4436 10,0576 16,0511 37,4934 15,04
2014 2,5658 7,3576 17,5562 31,3140 23,42
2015 2,6871 8,1554 16,2189 40,4835 22,56
2016 3,5170 5,1096 16,6454 36,1331 31,28
2017 4,4651 6,9949 18,6265 37,2936 32,91
2018 5,6342 5,4952 20,8772 47,4959 38,38
2019 6,8826 4,3890 18,4932 45,5090 41,29
2020 4,3698 5,0256 18,6567 44 4444 41,01
Lower
threshold 5 11,60 19 36 25
The lower 6,6 128 245 29 15
optimal
The top 85 14,6 39,5 16 10
optimal
Upper
threshold 10,8 17,7 48,6 10,8 5
Ratioing 11 20 50 50 50
factor

3.1.2. Technological development of
aviation transport

(1S). Coefficient of manufacturability of
aviation transport. This indicator is a stimulant.
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The growth of manufacturability is the key to
improving operational efficiency.

(2S). Capital utilization coefficient. This
indicator is a stimulant. The loading of capital
is the basis for the development of new
activities of air transport, updating its material
and technical base.

(3D). Level of shadow capital load, % of
official load. This indicator is disincentive.

(4S). The level of use of passenger
capacity of aircraft and helicopters, % This
indicator is a stimulant. The level of use of
passenger capacity of aircraft and helicopters
is one of the key indicators of the economy of
air transport. It indicates the load factor,
which directly affects the economic result of
each individual flight, and the complex

6-18
v.4 (2020)
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activities of air carriers. Along with the yield
factor, it is the main tariff-forming factor in the
airline's commercial operation.

(5S). The level of renewal of fixed assets,
%. This indicator is a stimulant. As already
mentioned, air transport is a high-tech mode
of transport that requires constant updating
of fixed assets. In aviation, this process is
much faster, as modern fixed assets are the
key to improving efficiency and reducing the
cost of air transportation.

The dynamics of indicators of
technological development of air transport in
the period from 2010 to 2020, as well as their
threshold and optimal values are shown in
Table 2.

Table 2. Dynamics of indicators of technological development of aviation transport in the
period from 2010 to 2020, their threshold and optimal values

1-S 2-S 3-D 4-S 5-S
Coefficient of | Capital utilizatior Level of The level of use| The level of
manufacturabil | coefficient, non-| shadow capital | of passenger renewal of
ity, non-dim dim load, % capacity, % | fixed assets, %
2010 0,513209 0,8337 0,5960 71 11,552
2011 0,500918 1,051 4,2508 74 14,106
2012 0,465701 1,1422 5,9649 77 11,046
2013 0,475095 0,9753 7,4540 81 7,334
2014 0,464306 0,8981 12,5418 76 5,272
2015 0,456612 0,9401 11,7851 82 7,767
2016 0,457196 1,1713 19,3369 82 5,302
2017 0,458502 1,4885 21,1926 83 9,698
2018 0,460573 1,6949 29,5071 84 9,170
2019 0,458 1,8122 45,8017 87 8,554
2020 0,458002 1,021 41,9747 56 5,206
Lower
threshold 0,47 0,87 17 70 4
The lower
optimal 0,51 11 10 80 6,6
The top
optimal 0,56 1,44 7 90 10
Upper
threshold 0,65 2,1 35 100 15
Ratioing
factor 0,65 2,1 50 100 15

3.1.3. Aviation infrastructure
(15). Cargo transport capacity of GDP by
aviation transport (the ratio of air transport

turnover to GDP). This indicator is a stimulant.
In the air freight forecasting model, ICAO
indicates a direct link between cargo turnover
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and national GDP. The growth of air traffic is a
catalyst for the growth of the runway due to
the development of export / import
operations and the logistics sector of the
state.

(2S). Passenger transport capacity of GDP
by aviation transport (ratio of passenger
turnover to GDP). This indicator is a stimulant.
The growth of air passenger traffic is also a
catalyst for the growth of GDP, including
through the development of business,
international relations, tourism, services.

(3S). Average distance of cargo aviation
transportation (ratio of cargo turnover to
volume of cargo transportation). This indicator
is a stimulant. The increase in the average
distance of cargo transportation indicates the
development of the geography of freight
traffic and, indirectly, the growth of revenue
due to the establishment of higher tariffs for
longer-distance transportation.

(4S). Average distance of passenger
aviation transportation (ratio of passenger
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turnover to the volume of passenger
transportation). This indicator is a stimulant.
The growth of the average distance of
passenger transportation indicates the
development of the geography of passenger
traffic and, indirectly, the growth of revenue
due to the establishment of higher tariffs for
longer-distance transportation.

(55). Ratio of domestic and international
aviation transportation. This indicator is a
stimulant. The development of domestic
transport indicates an increase in population
mobility, increasing public confidence in air
transport. Creation of a national regional
airline relies on the strategy of revival of
domestic aircraft construction for the period
up to 2030.

The dynamics of aviation infrastructure
indicators in the period from 2010 to 2020, as
well as their threshold and optimal values are
shown in Table 3.

Table 3. Dynamics of aviation infrastructure indicators in the period from 2010 to 2020, their

threshold and optimal values

1-D 2-D 3-S 4-S 5-S
Cargo aviation Passenger  |Average distance| Average distance| Ratio of domestic
transport | aviation transport| of cargo aviation|  of passenger | and international
capacity of | capacity of GDP | transportation aviation aviation transport-
GDP t.km/$ pass.km/$ km transportation km| tation non-dim
2010 0,002941 0,080882 4315 1794 0,187042
2011 0,002448 0,084443 4023 1835 0,125
2012 0,002276 0,08192 2960 1777 0,1375
2013 0,001637 0,068736 2753 1547 0,1754506
2014 0,001499 0,086914 3044 1789 0,1109719
2015 0,002197 0,125205 3053 1803 0,1100211
2016 0,002142 0,166023 3048 1876 0,1073521
2017 0,002674 0,181837 3325 1928 0,0978834
2018 0,002596 0,197949 3428 2066 0,0946086
2019 0,001885 0,193933 3192 2219 0,092126
2020 0,001577 0,078542 3022 1142 0,0921168
Lower threshold |  0,001824 0,07978 2475 1800 0,1274
The lower optimal  0,001552 0,06686 2963 1900 0,1774
The top optimal | 0,001108 0,03634 3665 2200 0,2429
Upper threshold|  0,000611 0,01875 4462 2300 0,3126
Ratioing factor 0,0032 0,22 4500 2300 0,32
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3.1.4. Aviation safety

3.1.4.1. Regular commercial, non-
scheduled @ commercial and non-
commercial flights

For regular commercial, irregular
commercial and non-commercial flights
accident rates are calculated by the formula:

Kt=Nx100000/T (1)

where,

N - number of aviation events;

T - flight of hours for the analyzed period;

100,000 - comparison criterion, 100,000
flight hours [11-17].

(1D). Catastrophes coefficient (regular
commercial, irregular commercial and non-
commercial flights (Ukraine)). This indicator is
disincentive.

(2D). Accidents coefficient (regular
commercial, non-scheduled commercial and
non-commercial flights (Ukraine)). This
indicator is disincentive.

(3D). Serious incidents coefficient (serious
incidents)  (regular commercial, non-

https://smart-scm.org

scheduled commercial and non-commercial
flights) (Ukraine)). This indicator is disincentive.

Catastrophes, accident and serious
incidents coefficients for reqular commercial,
non-scheduled commercial and non-
commercial flights are unambiguous
negative indicators, the very presence of
which confirms the saying that, unfortunately,
aviation transport is not an ideal system in
which we cannot talk about the absolute, but
only about an acceptable level of safety. In
terms of the scale of the negative impact, they
are increasing from 3 D to 1 D, but the
increase in the number of serious incidents
creates the basis for probable accidents and
catastrophes. These indicators are carefully
researched on an ongoing basis by the
National Bureau for the Investigation of
Aviation Incidents and Incidents with Civil
Aircraft of Ukraine.

Dynamics of aviation safety indicators for
commercial, irregular commercial and non-
commercial flights in the period from 2010 to
2020, as well as their threshold and optimal
values are shown in Table 4.

Table 4. Dynamics of indicators of aviation safety indicators for regular commercial, irregular
commercial and non-commercial flights in the period from 2010 to 2020, their threshold and

optimal values [11 - 17].

1-D 2-D 3-D
Catastrophes Accidents coefficient Serious incidents
coefficient, non-dim non-dim coefficient, non-dim
2010 0,3500 0,3500 2,3024
2011 0,3500 0,3500 1,8151
2012 0,3500 0,3500 2,1488
2013 0,7565 1,1629 0,8165
2014 0,8375 0,3500 2,8476
2015 0,3500 0,3500 0,4100
2016 0,3500 0,3500 2,1132
2017 0,3500 0,7226 1,5278
2018 0,6920 0,6920 1,7779
2019 0,6882 0,6882 1,0864
2020 1,1118 0,3500 0,4100
Lower threshold 1,1561 1,5592 2,4254
The lower optimal 0,7531 0,7531 0,8131
The top optimal 0,3500 0,3500 0,4100
Upper threshold 0,3500 0,3500 0,4100
Ratioing factor 1,2 1,6 3
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3.1.4.2. Execution of aviation works
and training flights

For aviation work and training flights
accident rates are calculated by the formula:

Kt=Nx10000/T (2)

where,
N - number of aviation events;
T - flight of hours for the analyzed period;
10,000 - comparison criterion, 10,000
hours.

(1D). Catastrophes coefficient (aviation
works and training flights (Ukraine)). This
indicator is disincentive.

(2D). Accidents coefficient (aviation
works and training flights (Ukraine). This
indicator is disincentive.

(3D). Serious incidents coefficient (serious
incidents) (aviation works and training flights)
(Ukraine). This indicator is disincentive.

6-18
v.4 (2020)
https://smart-scm.org

Catastrophes, accident and serious
incidents coefficients for aviation works and
training flights are unambiguous negative
indicators, the very presence of which
confirms the saying that, unfortunately,
aviation transport is not an ideal system in
which we cannot talk about the absolute, but
only about an acceptable level of safety. In
terms of the scale of the negative impact, they
are increasing from 3 D to 1 D, but the
increase in the number of serious incidents
creates the basis for probable accidents and
catastrophes. These indicators are carefully
researched on an ongoing basis by the
National Bureau for the Investigation of
Aviation Incidents and Incidents with Civil
Aircraft of Ukraine.

Dynamics of aviation safety indicators for
aviation works and training flights in the
period from 2010 to 2020, as well as their
threshold and optimal values are shown in
Table 5.

Table 5. Dynamics of indicators of aviation safety indicators for aviation works and training
flights in the period from 2010 to 2020, their threshold and optimal values [11 - 17].

1-D 2-D 3-D
Catastr(?phes Accidents coefficient Serious m.c1dents
coefficient . coefficient
. non-dim .
non-dim non-dim
2010 8,0980 16,0952 6,0986
2011 4,1336 10,2345 4,1336
2012 4,1654 4,1654 2,1000
2013 2,1000 9,5281 4,5760
2014 2,1000 2,1000 2,1000
2015 2,1000 7,5975 13,0951
2016 2,1000 16,2894 2,1000
2017 12,1351 7,1176 7,1176
2018 6,9914 11,8828 2,1000
2019 5,2944 8,4888 5,2944
2020 10,7806 10,7806 2,1000
Lower threshold 11,3013 14,3684 17,4355
The lower optimal 8,2342 11,3013 8,2342
The top optimal 5,1671 5,1671 5,1671
Upper threshold 2,1000 2,1000 2,1000
Ratioing factor 13,0 17,5 20,0

3.2. Social component of air transport
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(15). The level of wages in the production
of aviation transport, Ukraine. This indicator is
a stimulant. In Ukraine, the level of wages in
air transport is one of the highest in the
country. This is due to the need for a high level
of competence of aviation workers and plays
an important social role. People whose lives
and the health of others depend on should be
socially protected, which indirectly increases
the overall level of safety of the air transport
system.

(2S). The level of employment in air
transport (Percentage of the average number
of full-time employees of air transport in
relation to the total average number of full-
time employees (transport, warehousing,
postal and courier activities)). This indicator is
a stimulant. The level of employment in air
transport indicates the development of a
high-tech labor market with high demands on
the competence of workers. This is one of the
social levers of sustainable development of
modern society.
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(3S). Coefficient of population mobility.
This indicator is a stimulant. Population
mobility is a catalyst for business, tourism and
services and has a positive synergy effect for
the sustainable development of the national
economy.

(4D) Level of official GVA created by
shadow wages, % of official gross value added
(GVA) of air transport. This indicator is a clear
disincentive, which causes direct damage to
the state due to tax non-compliance and the
general imbalance of the national economy.

(5D) Level of shadow employment, % of
official employment. This indicator is an
unambiguous disincentive, which causes direct
damage to the state due to tax non-
compliance and the general imbalance of the
national economy.

The dynamics of indicators of the social
component of air transport in the period from
2010 to 2020, as well as their threshold and
optimal values are shown in Table 6.

Table 6. Dynamics of indicators of the social component of air transport in the period from

2010 to 2020, their threshold and optimal values
1-S 2-S 3-S 4-D 5-D
The level of The level of Coefficient of Level of Level of
wages inthe | employmentin | population official GVA shadow
production of | air transport, mobility, created by employment,
aviation trans- % transporatatio shadow %
port, non-dim ns by person wages, %
2010 0,3754 86,0465 0,13 0,01 1,8335
2011 0,3374 86,5672 0,16 0,72 9,1352
2012 0,3207 86,8217 0,18 1,42 11,6860
2013 0,3068 87,1560 0,18 2,06 14,1800
2014 0,2630 86,9048 0,15 5,68 22,4336
2015 0,2693 79,3103 0,15 544 20,8515
2016 0,2126 78,8889 0,19 14,96 31,1688
2017 0,2002 78,8462 0,25 17,35 33,6208
2018 0,1519 79,4118 0,3 31,12 43,0105
2019 0,0790 80,8081 0,33 64,16 55,8723
2020 0,0938 73,1481 0,2 56,67 53,4945
Lower threshold 0,2 80 0,2 15 23
The lower optimal 0,26 90 0,6145 8 14
The top optimal 0,32 98 1,3 5 6,5
Upper threshold 0,382 100 2,775 3 3,0
Ratioing factor 0,382 100 3 70 60
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3.5. Ecological component of air
transport

(1D). Level of CO2 emissions of aviation
transport of Ukraine to GDP. This indicator is
disincentive. In order to counter climate
change, ICAO is working to reduce CO2
emissions on a global scale and has proposed
a compensation system and carbon reduction
scheme (The Carbon Offsetting and
Reduction Scheme for International Aviation
(CORSIA)).  Regional organizations and
national aviation authorities are joining forces
to implement this concept through the direct
implementation of environmental
approaches to aviation transport
development [2,6].
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(2D). The level of emissions of pollutants
into the atmosphere. Similar measures are
taken to reduce the level of emissions of other
pollutants into the atmosphere. This indicator
is also disincentive [6].

(3S). The level of environmental costs of
aviation transport However, environmental
safety measures require not only political but
also resource support from the state.
Therefore, this indicator is a stimulant [6].

The dynamics of indicators of the
environmental component of air transport in
the period from 2010 to 2020, as well as their
threshold and optimal values are shown in
Table 7.

Table 7. Dynamics of indicators of the social component of air transport in the period from

2010 to 2020, their threshold and optimal values

1-D 2-D 3-S
Level of CO2 emissions, | The level of emissions of The level of
Kg/USD pollutants. environmental costs of
non-dim aviation transport,

non-dim

2010 4,755948 0,0671651 0,178231

2011 2,947878 0,0431963 0,197168

2012 2,491729 0,0386886 0,212251

2013 2,315328 0,0389478 0,203509

2014 2,95397 0,042318 0,221626

2015 1,626471 0,0343303 0,182712

2016 1,208049 0,0210556 0,208137

2017 0,876968 0,0140365 0,138206

2018 0,694275 0,0092381 0,150444

2019 0,55842 0,0059522 0,139455

2020 0,710605 0,009282 0,111311
Lower threshold 0,82 0,0123 0,15
The lower optimal 0,51 0,0076 0,17
The top optimal 0,32 0,0048 0,2
Upper threshold 0,2 0,003 0,26
Ratioing factor 5 0,08 0,3

Conclusions. The aviation transport is a
part of the transport complex of Ukraine,
which is an important component in the
structure of the national economy and a link
between all components of economic
security to ensure the basic conditions of life
and development of the state and society. The

assessment of economic, technological,
safety, social and ecological hazards is an
integral part of all the logical blocks of the
structural and functional scheme of strategic
management of aviation safety in terms of
sustainable development of the national
economy.
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In the article determined and
substantiated the main indicators of
economic and technological development,
safety, social and environmental components
of air transport and assess their level. In the
article the authors propose and present the
dynamics in the period from 2010 to 2020 of
29 indicators of sustainable development of
air transport of Ukraine, such us share of
aviation transport in the gross value added
(transport and communications); level of
investment in aviation transport; level of
export services of air transport; level of import
services of aviation transport; level of
shadowing of aviation transport; coefficient
of manufacturability of aviation transport;
capital utilization coefficient; level of shadow
capital load; level of use of passenger capacity
of aircraft and helicopters; level of renewal of
fixed assets; cargo transport capacity of GDP
by aviation transport; passenger transport
capacity of GDP by aviation transport; average
distance of cargo aviation transportation;
average distance of passenger aviation
transportation; ratio of domestic and
international aviation transportation;
catastrophes, accidents, serious coefficients

6-18
v.4 (2020)
https://smart-scm.org

for regular commercial/irregular
commercial/non-commercial ~ flights and
execution of aviation works/training flights;
level of wages in the production of aviation
transport; level of employment in air
transport; coefficient of population mobility;
level of official GVA created by shadow wages;
level of shadow employment; level of CO2
emissions of aviation transport of Ukraine to
GDP; level of emissions of pollutants into the
atmosphere; level of environmental costs of
aviation transport. Authors determined their
threshold and optimal values. Indicators are
given in groups in the above areas. Indicators
are divided into stimulants (indicators that
contribute to the sustainable development of
air transport and the national economy) and
disincentives (indicators that hinder the
sustainable development of air transport and
the national economy). The solution of this
problem will make it possible to conduct a
comprehensive assessment of the current
state of air transport in Ukraine on the basis of
a systematic approach, which will be
presented in subsequent publications of the
authors.
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THE MULTISOURCING MODEL OF SAFE SUPPLY CHAIN
MANAGEMENT

Lesia Kostiuchenko «The multisourcing model of safe supply chain management». The logistics
outsourcing concept is to address the feasibility of using its own capabilities and sources of supply to perform
certain logistics functions that the company can entrust to an external partner. However, in the current context
of rapid change, it is important to make a quick and efficient decision on sources of supply: regardless of the
sourcing model of the company. That is, what is the usual supply strategy for the company. Security (reliability
and stability) of supplies is at the first place. Therefore, a quick decision on the optimal source of supply is the
optimal solution. More precisely is the optimal combination of the use of internal resources of the company and
the resources of external suppliers.

Multisourcing is a type of outsourcing used by many companies in conditions of frequent changes. Unlike
traditional outsourcing, the multisourcing model involves the use of several different vendors for the same
product at different times. The decision depends on the level of security. For example, with multiple sources, a
company can choose the best supplier for a particular task. By outsourcing certain operations, a company can
perform critical tasks on its own. These actions can achieve optimization of operating costs. However, when
deciding on multisourcing, it is important to assess the risks.

It is important to estimate the cost of supply according to different options. You should compare the
results of calculations and compare with the risks. These actions can ensure security of supply. So, the proposed
economic and mathematical model is able to help to make the right decision of the rational choice of supply
channel from several alternatives and, as a consequence, to achieve the following main goals: improving the
quality of supply management; reduction of the logistics cycle; reduction of supply costs; increase the reliability
of supply

Keywords: supply model, supply chain management, outsourcing, multisourcing, security of supply,
costs of secure supply management.

Jleca Kocmioyenko “MynemucopcuHzoea MooOenb 6e3ne4yHO20 ynpaeniHHA JAHY02AMU
nocma4aHHA". KoHuenuyis 102iCMUYHO20 AaymcopcuHey noJsif2ae y 8supilueHHi NUMAHHA OoyinbHocmi
BUKOPUCMAHHA 8/1GCHUX MOXJ/usocmeli ma pecypcie 071 BUKOHAHHA OKpeMux 102icmudHux ¢yHKyit, aki
nionpuemMcmeo Moxe 0o8ipumu 308HiWHbOMY napmHeposi. OOHAK 3a HUHIWHIX YyMO8 WBUOKUX 3MiH
8aXJ/IUBUM € NPUUHAMMSA WBUOKO20 Ma e(heKmuBHO20 piuieHHA Wo00 0xepes1 NOCMAYaHHA: He3a1eXHO 8i0
moeo, 3a AKOI COpCcUH2080i MOOeni npayroe Komnauisa. Tobmo, AKa cmpamezis NOCMA4YaHHA € 38u4Holo. Ha
sepwiuHy uineli cmasumeca 6e3neka (HaditiHicme ma cmabinbHicms) nocmagok. ToMy onmumaabHUM €
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onepamusHicme NpulHAMMSA piWeHHs Wo00 ONMUMAIbHO20 OXepesid nocmaydHHA. TouHiwe -
onmumasibHe NOEOHAHHA BUKOPUCMAHHA BHYMPpIWHIX pecypcie KOMNndaHii ma pecypcié 308HiWIHIX
NnocmMayasnabHUKIe.

MynemucopcuHe — ye 8ud aymcopcuHay, aKul 8uKopucmosye 6a2amo KomMnaHiti 8 yMosax 4acmux
3MiH. Ha 8iomiHy 8i0 mpaduuyitiHo20 aymcopcuHay, Mooesb MyJlbmucopcuHay nepedbayae 8UKOPUCMAHHA
0eKi/lbKOX pi3HUX NOCMAavanabHUKi8 00HO20 | M020 X NpOOYKMYy 8 pi3HUl ydc. PilueHHA 3anexums 8i0 pigHA
6e3neKku. 3anponoHOBAHA eKOHOMIKO-MamemMamu4yHa Mooeslb CNPOMOXHA OonomMozmu y NnpulHAMmMI
NpasusbHO20 pileHHA Wo00 payioHanbHO20 8UGOPY KAHAY NOCMAYAHHA 3 0eKiIbKOX aslbMepHAMUBHUX i,
AK HACiOOK, 00CA2MU MAkKuX OCHOBHUX Yined: nidsuwumu AKicms ynpassiHHA NOCMA4YaHHAMU; CKopomumu
J102icmuYHUL YUK, 3MEHWUMU 8UMPAmMu Ha NOCMAvyaHHA; niosuwumu HaoditiHicme NocMayate.

Kno4voei cnoea: mopgenb nocTayaHHA, YNpaBliHHA JNaHLUIOMOM MOCTa4YaHHA, ayTCOPCUHT,
MyNbTUCOPCUHT, 6e3neKka nocTayaHHsA, BUTPaT Ha 6e3neyHe ynpasiiHHA NOCTavyaHHAM.

Jleca KocmioyeHko «MynemucopcuHzoeas moodenb 6e30ndcHO20 ynpasneHus yenamu
nocmaeok». KoHuenyus s102ucmuy4ecko20 aymcopcuHea 3aK/i4Yaemcs 8 noucke peuwleHus 8onpocd O
yesnecoobpasHocmu UCNO/Ib308aHUA COOCMBEHHbIX BO3MOXHOCMel U pecypcos8 O/ B8bINOJIHEHUSA
omoesibHbIX JT02UCMUYecKux yHKYul, Komopsle 0p2aHU3ayusa Moxem 008epUMb 8HEWHEMY NApMHepy.
OOHAKo Npu cospeMeHHbIX YC/T08UAX YACMBbIX U Pe3KUX U3MeHEHUU 8aXXHbIM A8/19emcsA npuHAMue 6bicmpozo
3¢hpekmusHo20 pewieHUs 06 UCMOYHUKAX CHABGXeHUA: He3asucuMO Om Mo20, NPU KAkoU cOopcuHz2080U
MooOenu opeaHu3zayua pabomaem. T.e., Kakas cmpameaus cHabxeHus u3bpaHa. Ha sepwuHy yenenonazaHus
cmasumca 6e30nacHocmMo (HA0eXHOCMb U CMAbusIbHOCMb) NOCMAsOK. [103MomMy onmuMasnbHuIM A8/15emca
oNnepamusHOCMb NPUHAMUSA pewleHUs KacamesibHO ONMUMAIbHO20 UCMOYHUKA NOCMABOK. TouHee —
onmumasneHoe 06veOUHEeHUEe UCNOJ/Ib308AHUA 8HYMPEHHUX pecypcos8 Op2dHU3ayuu, a makxe pecypcos
BHEWHUX NOCMABUUKOS.

MynbmucopcuHe agnaemca 8uGOM aymcopcuHaa, Komopbil UCNOo1b3yemcsa MHO2UMU Op2dHU3ayuAamMu
8 YCJ1I08UAX YACMbIX U3MeHeHUU. B omauduu om mpaduyuoHHO20 adymcopcuHaa, MoOesib My/lbmucopcuHaa
npedycMampugaem ucnoJs1b308aHUe HEeCKOIbKUX pa3HbiX NOCMABWUKO8 (UCMOYHUKO8) 0OHO20 U MO20 Xe
npodykma 8 pasHoe spems. PeweHue 3agucum om yposHs 6e3onacHocmu. [1pedsoxeHHAas 3KOHOMUKO-
Mamemamuyeckas MoOe/lb  MOXem Nnocnocobcmeosams NPUHAMUIO NPABUSIbHO20 peleHUs O
PAYUOHA/IbHOM 8bI60pe KAaHAA CHAOXeHUA C HeCKO/IbKUX d/lbmepHAamusHbiX U 8nocsiedcmsuu 0ocmuyb
C/1e0yoUUX OCHOBHbIX Yesieli: N08bICUMb KAYeCmao ynpassieHua NocmasKkamu; COKpamums jio2ucmudeckud
YUKJT; yMEHbWUMb 3ampamel Ha CHAbXXeHUe; N08bICUMb HA0EXHOCMb NOCMABOK.

Kniouesvle cnoea: mopenb CcHabxeHusa, ynpaBneHWe LENsMU  MOCTABOK, ayTCOPCUMHT,
MYJIbTUCOPCMHT, 6€30MacHOCTb NMOCTaBOK, 3aTPaThl Ha 6e3onacHoe ynpaeneHre NocTaBKamu.

Introduction. Multisourcing is an
effective combination of different sources of
supply. It allows you to economically and
quickly achieve delivery of goods from
around the world. The choice of
multisourcing is determined by its cost-
effectiveness, time savings and risk reduction.
This type of transportation takes into account
the specifics of the conditions of the
transported goods, which increases the level
of reliability of supply. Thus, it is possible to
find the optimal source and delivery route.

Analysis of recent researches and
publications. is to determine and
substantiate the main indicators of economic

and technological development, social and
environmental components of air transport
and assess their level. Indicators are given in
groups in the above areas. Indicators are
divided into stimulants (indicators that
contribute to the sustainable development of
air transport and the national economy) and
disincentives (indicators that hinder the
sustainable development of air transport and
the national economy). The solution of this
problem will make it possible to conduct a
comprehensive assessment of the current
state of air transport in Ukraine on the basis of
a systematic approach.
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Table 1. Classification of supply (sourcing) models

Sign of classification

Name of sourcing models

By number of suppliers

Single Sourcing
Modular Sourcing

On a regional-territorial basis

Global Sourcing
Regional Sourcing
National Sourcing
Domestic Sourcing

In the presence of intermediaries in
the logistics channel "supplier-
consumer"

Straight
Indirect (different levels)

By source of supply Insourcing
Outsourcing

By the complexity of the delivery One-level

option Multilevel

On the scale (depth) of the
combination of resources

Best-of-breed consortium
Prime contractor

Joint venture (JV);

Full outsourcing

Using IT technologies

e-sourcing
Multisourcing / Selective sourcing

Source: [2; 3]

A multiple sourcing definition s
outsourcing several of the company's most
important operations to several different
vendors instead of using a single source [5].
According to the author of [6], “the
multisourcing approach contrasts with fully
in-house IT provisioning and sole-source
outsourcing models. Multisourcing (multi-
sourcing) is an approach to outsourcing in
which IT operations and technology
infrastructure are contracted to a number of
vendors, usually in combination with some
internally provided elements of information
technology” [6].

Multiple  sourcing,  which  more
commonly is referred to as multi-sourcing, is a
type of outsourcing used by many companies.
Unlike traditional outsourcing, where a single
vendor handles IT responsibilities and other
company operations, multi-sourcing makes
use of several different vendors. Usually, the
company will handle some IT tasks in-house
and then outsource the rest [5].

Margaret Rouse in [6] writes that the
purpose of the multisourcing was to

maximize the effectiveness of an enterprise's
IT by ensuring that various elements were
sourced to the best possible providers, while
allowing the enterprise to maintain its focus
on core competencies. She highlights the
following benefits of multisourcing supply:

1) Multisourcing can aid enterprise risk
management programs by diversifying risk in
vendor operations;

2) It can as well:

a) promote competition among various
providers,

b) cut costs related to repetitive service
contracts

c) improve quality, collaboration and
innovation among a group of IT providers.

“Often, a company’s IT vendor
management office will oversee its
multisourcing arrangements with input and
guidance from its legal team, IT staff and other
executive leadership. A good starting point is
to select service-delivery providers with
similar corporate cultures. In addition,
organizations pursuing a multisourcing
arrangement should craft strong internal
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corporate governance strategies with regard
to IT vendor relationships and share the
details with all of their service providers to
promote better cooperation and more
seamless delivery of services across
organizational lines.” [6].

The authors of [5] give the following
advice on choosing and implementing a
multisorving strategy:

- “when choosing the multi-sourcing
strategy, you should make sure that someone
in your IT office is monitoring arrangements
with vendors (there will be an entire office
dedicated to this task);

- whendealing with vendors, input from
your company's IT professionals, as well as
your legal team, can be helpful;

- one of the best ways to choose IT
vendors is to look for companies with a
corporate culture similar to your own;

- before developing arrangements with
IT vendors, you need to develop a strong
internal strategy for monitoring and
maintaining relationships with vendors;

- you should share details of this
strategy with all of your service providers to
make sure that everyone is on the same page”
(5].

“The cost of retaining multiple supply
locations must be seen more as a cost of
doing business, rather than an inefficiency. ...
Brexit, the U.S.-China trade war, a general
geopolitical trend toward nationalization, the
COVID-19 pandemic have changed the
priorities of many supply chain leaders. They
now need to balance cost and operational
efficiency with greater resilience.” [7].

On the other hand, the author
emphasizes another important aspect - safe
(reliability and stability). “Only 21% of
respondents stated that they have a highly
resilient network today, meaning good
visibility and the agility to shift sourcing,
manufacturing and distribution activities
around fairly rapidly. It suggests that
increasing resilience will be a priority for many
as they emerge from the current crisis. More
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than half expect to be highly resilient within
two to three years inefficiency.” [7].

“In 2011, major natural disasters in Japan
and Thailand disrupted supply chains across
the world and exposed companies’ reliance
on single sources of supply. In the automotive
industry, nearly finished cars could not be
shipped to customers because of missing, and
often inexpensive, components.
Multisourcing is an obvious way to mitigate
this risk.” [7]. So Sarah Hippold offers “to craft
a multisourcing strategy, supply chain leaders
must know their supplier networks in detail
and be able to categorize suppliers not just by
spend, but also by revenue impact if a
disruptive event occurs”. Author proves that
“diversification can be achieved by awarding
business to additional suppliers or working
with an existing single- or sole-source
supplier that is able to produce out of several
locations” [7].

However beyond multisourcing, some
companies want to reduce geographic
dependence in their global networks and
shorten cycle times for finished products. It
can be nearshoring. Regional or local supply
chains can be more expensive, because they
add more players and complexity to the
ecosystem, but they allow for more control
over inventory and move the product closer
to the end consumer [7].

Multi-sourcing is significantly different
from handling IT operations completely
within the company or outsourcing these
duties to a single vendor. Making IT
operations more effective is the idea behind
multi-sourcing.  With  multi-sourcing, a
company can choose the best vendor for a
given IT task. By outsourcing certain IT
operations, the company can handle the most
important responsibilities internally. It can
provide several other benefits to companies
that choose this strategy and there are several
factors that can determine the benefits and
drawbacks a company can experience from
multiple sourcing. [5]
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Based on the results of the research we
can present such advantages of multimodal
transportation as show in the Table 2
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Table 2. Factors and reasons for the benefits and shortcomings of multisourcing

Benefits of multisourcing

Shortcomings of multisourcing

Sparking competition between
vendors

The complexity of the arrangement

quality of service contracts

Lowering the costs and improving the | The availability of unique materials.

Allowing IT providers to innovate and
collaborate

The using of necessary Bill of Materials of a
product

the risk of demand variability

It can help to protect a company from | Weakening the concentration of attention on
a particular supplier (supply chain can be
easily disrupted)

Source: revised by the author on the basis of [2; 4, 5]

However, keep in mind that the biggest
drawback of multi-sourcing is that your
supply chain can be easily disrupted because
you'll be working with multiple vendors.
Because “every supplier that you use will have
amuch lower volume of business transactions
than with single-source outsourcing, they will
not be as motivated to maintain efficiency
and to make sure there are no bottlenecks in
the supply chain. Obviously, this increases the
risk for the company that purchases the
supplier's services.” [5].

Factors and reasons for the benefits and
shortcomings of multisourcing which are
given in the table 2 we can be explained as
follows [5]:

1) With multi-sourcing, your company
will need to be much more proactive about
managing your relationships with vendors so
that you can avoid frequent disruptions of
your supply chain.

2) The biggest strength of multiple
sourcing is that you will not be overly reliant
on a single supplier. If one of your vendors is
frequently  experiencing supply chain
disruptions that are affecting your business,
you can shift that vendor's responsibilities to
another supplier. Choosing a multi-sourcing
strategy means you'll be able to lower the
risks of supply disruption and will make sure
that you're not dependent on one vendor.

3) Multi-sourcing can also help to protect
your company from the risk of demand
variability. When you have relationships with
multiple vendors and demand sharply
increases, you can spread thisdemand among
all of your vendors, ensuring you can meet
customer demand without overwhelming
your suppliers. Many companies use multi-
sourcing to help lower their prices. By using
multiple vendors, you may be able to spark a
bidding war for your contract, which can
result in you paying a much lower price than
you would when working with a single
vendor.

4) In most cases, a company can replace
a supplier without affecting any of its other
contracts. Depending on the service provided
by the supplier, however, a company may
need to change their arrangements with the
remaining suppliers when ending a supplier
relationship. When you need to end a supplier
relationship and update your relationship
with your other suppliers, you should alert
your customers so that they can prepare for
any changes in their IT support. If the
management of company wants to keep your
costs as low as possible, you should make sure
that you aren't duplicating tasks across your
vendors and within your company. On the
other hand, task duplication isa common way
to lose money.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

The importance of determining and
evaluating the criteria for choosing a rational
supply channel is described in detail and
proved in the monograph [1, p.451 - 453].

The purpose and objectives of the
study. Analysis of the publications of the
above authors shows that views on the
essence and content of multi-resources for
practical logisticians and academic experts do
not differ. However, the studied publications
do not have ways to assess the level of risks
and total costs of supply chain management
process taking into account the level of
security.

ZCSCM :ZZ ZZ(CCU‘M Nsci Vst T ¢

iel jeJ keK teT

where:ZCSCMt - total costs of supply

chain management for the t-th period of
time;

Ceijke — costs for ensuring the supply of the
i-th batch taking into account the j-th
need k-th supply channel for the t-th
period of time;

Nsciie—  the number of deliveries of the i-th
batch taking into account the j-th need k-
th supply channel for the t-th period of
time;

Ysrike —  variable that reflects the level of
safe (reliability, stability) in the supply of
the i-th batch, taking into account the j-th
need k-th supply channel for the t-th
period of time;

Ccajie —  costs of claims activity related to
the supply of the i-th batch, taking into
account the j-th need k-th supply channel
for the t-th period of time;

Ncije—  the number of claims for the
supply of the i-th batch, taking into
account the j-th need k-th supply channel
for the t-th period of time.

This model reaches its maximum value
subject to such restrictions:

- by reliability (stability) of the k-th
supply channel for the t-th period at purchase
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That is why the purpose of this study is to
find a scientifically sound mathematical
model for calculating the total cost of supply
management, taking into account the level of
security.

Basic material and results. Based on the
study and in accordance with its purpose, we
propose an economic and mathematical
model for determining the total cost of supply
chain management for a certain period of
time, taking into account the security of
multisourcing supply:

CAjjkt 'chijkt) — min , (1)

i- th batch, taking into account the j-th need
(with ¢ = Tr (lower limit); 7 = Tu (upper
limit)):

ZZNSth SZZchm'ykt, (2)

keK teT keK teT

where: Nsci: — possible number of deliveries
by the k-th supply channel for the
t-th period;
— on theflexibility of procurement policy
(procurement frequency planning):

12 < z Z Nscr <48 (the number per

jeJ kekK
year);
- by the amount of supply chain

management funding for the t-th period of
time:

ZJ’kat Cosenn < ZCSCMt , (3)

keK tel

where: ZCSCM o

chain management for the k-th supply
channel for the t-th period of time;

total costs of supply
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- on the reliability (stability) of the k-th
supply channel for the t-th period according
to the previous one:

Nserre = Nscarr ™ Vi ;
— as well as under such next
conditions: i €l;jeJ;keK;teT .
Variable that reflects the increase in
reliability (stability) of the k-th supply channel

for the t-th period of time (ysf x/) determines
by the formula:

_ Nyew K
ykat -

uncv

t 9

(4)

where: Kuney — coefficient of uneven
supply, which is calculated by the
formula:

KHep = k;(06 ’ kron, (5)

where: kyear/season — macro indicator relative
to t — year/season coefficient of non-
uniformity,

kyear/ season —> (1 ,3' 1 ,9),

kday — micro indicator relative to t - day
coefficient of non-uniformity,

kaay — (2,0-4,0).

The proposed economic and
mathematical model will allow to make the
right decision of the rational choice of supply
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channel from several alternatives and, as a
consequence, to achieve the following main
goals:

1) improving the quality of supply
management;

2) reduction of the logistics cycle;

3) reduction of supply costs;

4) increase the reliability of supply

(Nsca —0pe, Vsar ™ max).

Conclusions. Scientific analysis of key
steps and elements of creating a
mathematical model for calculating the total
cost of supply management, taking into
account the level of security, gives the
following conclusions:

1. The proposed economic and
mathematical model reaches its maximum
value subject to certain limitations that must
be taken into account.

2. This model will allow making the right
decision of the rational choice of supply
channel from several alternatives.

3. The proposed economic and
mathematical model will allow to make the
right decision of the rational choice of supply
channel from several alternatives and, as a
consequence, to achieve the following main
goals: improving the quality of supply
management; reduction of the logistics cycle;
reduction of supply costs; increase the
reliability of supply.
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DEVELOPMENT OF THE LOGISTICS SYSTEM OF THE ECONOMIC
REGION “POLISSYA” IN THE CONTEXT OF THE GREEN ECONOMY:
ECOLOGICAL PROBLEMS AND PERSPECTIVES

Mariia Hryhorak, Nataliia Trushkina. «Development of the logistics system of the economic
region “polissya” in the context of the green economy: ecological problems and perspectives». Modern
business conditions require the implementation of the financial support mechanism for the transformation of
transport and logistics systems using non-traditional sources of funding, including "green" investments. The key
instruments of "green" financing for transport infrastructure modernization, which are effectively used in
different countries, include: "green” bonds, "green" loans, grants, guarantees, technical assistance, money of
"green" investment funds.

This paper is devoted to the analyzes of the dynamics of environmental indicators of the regional logistics
system taking as an example the economic region "Polissya". On this basis, modern environmental problems of
the district's logistics system have been identified. An analysis of the development of world markets for "green”
bonds, "green" loans and sustainable investment assets is made. Peculiarities and characteristic features of
"green" financing instruments for the development of logistics systems of different levels are considered. As a
result of the research it is established that in the Ukrainian realities it is expedient to apply the advanced
international experience of realization of the "green" financing of infrastructure projects mechanism in
economic areas. This will successfully transform regional logistics systems in the context of the green economy
and achieve sustainable development of transport infrastructure.

Keywords: regional economy, economic region, logistics system, ecological component of logistics,
green economy concept, transformation, modernization, "green" investment, financing instruments,
"green" projects, foreign practice.

Mapia Ipuzopak, Hamanis TpywkiHa.“Po38umok no2icmu4yHoi cucmemu eKOHOMI4HO20 palioHy
«noJiicca» 8 KOHMeKcmi 3e71IeHoi eKOHOMIKU: eKosl02i4Hi npo6iiemu ma nepcnekmueu”. Cy4acHi ymosu
20CNO0APIOBAHHA 8UMA2AOMb  peanizauii  mexadiamy iHaHco8020 3abe3nedyeHHA MmpaHcghopmauii
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MPAHCNOPMHO-/102iCMUYHUX CUCMEM 3 BUKOPUCMAHHAM HempaouyitiHux 0xepes hiHaHCYy8aHHH, ceped AKUX
«3esieHi» iHgecmuuyii. [Jo k/1lo408UX IHCMPYMeHMIg «3e/1eH020» (iHAaHCY8AHHA MOOepHiI3ayil mpaHcnopmHoi
iHppacmpykmypu, AKi eheKmuBHO B8UKOPUCMOBYIOMbCA Y PI3HUX KpaiHax ceimy, 8iOHeceHo: «3eseHi»
obniizayii, «3eneHi» Kpeoumu, 2paHmu, 2apaHmii, mexHiyHa 0onomoad, Kowmu «3es1ieHux» iHeecmuuyitiHux
¢oHOis.

Y cmammi npoaHaniao8aHo OUHAMIKy eKo/102i4HUX NOKA3HUKI8 pO38UMKY peioHanbHOI 102iCMUYHOI
cucmemu Ha npukiadi ekoHomidyHozo patioHy «[llonicca». Ha uili ocHosi euseieHO CyydcHi eKoso2iuHi
npobaemu ¢yHKUiOHYBAHHA J102iCMUYHOI cucmemu paloHy. BUKOHaHO aHania po3sumeky cg8imosux puHKig
«3esieHuUx» obsieayit, «3eseHux» NO3UK i akmueig cmasno2o iHeecmysaHHA. Po3zanaHymo ocobnugocmi ma
8UABJIEHO XAPAKMEPHI pucu iHCMpyMeHmi8 «3e/1eH020» (hiHAHCYBAHHA PO38UMKY JI02ICMUYHUX cucmem
pi3HO20 pisHA. Y pe3ynemami 0o0cniOXeHHA BCMAHOB/IEHO, WO 8 YKPAIHCbKUX peaniax OoyibHO
3acmocosysamu nepedosuli MixHapooHul 00cgid peanizayii MexaHiamy «3esneHo20» QiHaHCY8AHHA
iHppacmpykmypHux npoekmig 8 eKOHOMiYHUX palioHax. Lle 0o3sonume ycniwHO mpaHcgopmysamu
pe2ioHaNbHi n02icMmuyHi cucmemu 8 KOHMeKCMI 3es1eHoi eKoOHOMiKu U 0ocsemu Cmasnao2o0 po38UMKY
mpaHcnopmHoi iHppacmpykmypu.

Knioyoei cnoea: perioHanbHa eKOHOMiKa, EKOHOMIYHUIA PariOH, NIOFiICTUYHA CMCTEMaA, EKOJOriyHa
CKnagoBa JOTICTUKK, KOHLeEmNuUiA 3efieHol eKOHOMIiKM, TpaHchopMalida, MOAepHizauia, «3efieHe»
iHBECTYBaHHS, iIHCTPYMEHTM QiHaHCYBaHHSA, «3eNEHI» MPOEKTY, 3apybixkHa NpaKTuKa.

Mapus lpuzopak, Hamanusa TpywkuHa. «<Pazgeumue 102ucmuyeckoli cucmembsl SKOHOMUYECKO20
patioHa «[llonecbe» 8 KOHMeKcMe 3e/ieHOl 3KOHOMUKU: 3K0JIozu4ecKkue npo6siemMbl u nepcneKmussi».
CospeMeHHble yC108UA X03A(CMB08AHUA mpebyrom peanau3ayuu MexaHu3ma uHaHcosoz2o obecneyeHus
MpaHcgopmayuu  MpaHCNOPMHO-I02UCMUYECKUX CUCmeM C  UCNO/Ib308aHUEM HempaouUyUOHHbIX
UCMOYHUKO8 (YUHAHCUPOBAHUSA, Cpedu KOmMopbix «3esieHble» uHgecmuuyuu. K kmodessim UHCMpymMeHmMam
«3e/1eH020» (PUHAHCUPOBAHUA MOOepHU3AYUU MPAHCNOPMHOU UHGpacmpykmypel, Komopele 3¢hgpeKmusHo
UCNOJb3YIOMCA 8 PA3HbIX CMPAHAX MUPA, OMHeceHbl: «3e/leHble» 06/1u2ayuu, «3eseHbie» Kpedumel, 2paHMel,
2apaHmMuU, mexHu4ecKas NoMouwb, cpedcmad «3e/1eHbix» UHBECMULUOHHbIX (hOHOO8.

B cmamee npoaHanu3uposaHa OUHAMUKA 3KOJI02UHeCcKUX nokasamesel paseumus pe2uoHasnbHol
Jiocucmuyeckol cucmembl Ha npumMepe SKOHOMUYecKoz0 patioHa «[lonecee». Ha smoli ocHoge 8bis8/eHb!
cospemMeHHble 3Ko/102u4ecKue npobiemsl (hyHKUUOHUPOBAHUSA 1o2ucmuyeckol cucmemsl patioHa. BeinosiHeH
aHanIu3 passumus MUpo8bIX pbIHKO8 «3esieHbix» 06au2ayull, «3es1eHbix» 3alimMos U akmusos ycmoliqugozo
UHBeCMUpOo8aHUA. PaccmompeHbl 0coObeHHOCMU U BbiA8/IeHbl XapaKkmepHble 4epmbl UHCMPYMeHmMos
«3e/1eH020» (PUHAHCUPOBAHUA pAd38UMUA JI02UCMUYECKUX CUCmMeM pa3/Iu4HO20 yposHA. B pesynbmame
ucc/1e008aHUA YCMAHOB/IEHO, YMO 8 YKPAUHCKUX peanusax yenecoobpasHo npumeHAmMs nepeoosol
MexO0yHApOOHbIU OonbIM peanu3ayuu MeXaHUu3Md «3e/1eH020» (UHAHCUPOBAHUA UHMPACMPYKMYpPHbIX
NpoeKkmos 8 3KOHOMUYeCcKUX paloHdx. Imo no3eosum ycnewHo MmpaHcpopmuposame pe2UOHAsbHbIe
Jloeucmuyeckue cucmemsl 8 KOHMeKcme 3es1eHOU 3KOHOMUKU U 0ocmuds ycmoliyugo2o passumus
mpaHcnopmHoU uHgpacmpykmypel.

Knioyeeble cnoea: pervioHanbHasA 3KOHOMUKA, SKOHOMUYECKUI ParoH, NIOrMCTUYeCcKaa cuctema,
3KOMOrMyeckas COCTaBAAOWAA JIOTUCTUKKM, KOHLUEMUMA 3efeHON 3KOHOMUKYK, TpaHchopmauus,
MOJEpPHM3aLUUs, «3efleHble» VMHBECTUPOBAHNA, WHCTPYMEHTbl PUHAHCMPOBAHUS, «3efIeHble» MPOEKTHI,
3apybexxHaa NpaKkTuka.

Introduction. At present, modern
economic conditions require the
modernization of regional logistics systems in
the context of the green economy and the
introduction of a mechanism for sustainable
development.

This is due to the fact that the field of
transport and logistics, on the one hand, has a
negative impact on the environment (third in

the world in terms of carbon emissions), and
on the other - has significant potential for the
model of "green" growth [1; 2].

Annually, the total loss from the negative
effects of the transport industry is 7-10% of
GDP. For example, vehicles generate about
25% of the total greenhouse gas emissions in
the European Union. According to official
Eurostat data, air pollution from road
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transport causes more than 400,000
premature deaths each year. Therefore, EU
countries are actively implementing large-
scale investment programs to modernize
transport and infrastructure by "greening"
them in order to minimize the negative
impact on the environment and to maintain a
competitive position. Such programs are
usually based on the technologies of the third
and fourth industrial revolutions. The
significant advantages of the third industrial
revolution include the "greening" of transport
systems through the transition to hydrogen
and electric transport, which contributes to a
dramatic improvement in the quality of the
environment. The EU Transport Strategy
envisages a reduction of greenhouse gas
emissions by approximately 20% of their level
in 2008, and in general by 2050 - by 80-95%
below the level of 1990 [3].

It should be noted that the
modernization of logistics systems of various
levels in Ukraine should be carried out within
the framework of the European transport
policy TEN-T, aimed primarily at resource
efficiency and reduction of greenhouse gas
emissions. This corresponds to the main
provisions of Chapter 7 "Transport" of the
Association Agreement between Ukraine and
the EU, Sustainable Development Strategy
"Ukraine - 2020" (transport infrastructure
reform and environmental protection
program), 2030 Sustainable Development
Goals in Ukraine (creation of sustainable
infrastructure), State Regional Development
Strategy for the period 2021-2027 (formation
of a cohesive country in social, economic,
environmental and spatial dimensions).

According to the National Transport
Strategy of Ukraine for the period up to 2030,
it is necessary to take into account such a
global trend of transport development as the
usage of "green" modes of transport, priority
of environmental protection and preservation
of valuable protected areas during transport
infrastructure development. The strategy
records the plan to reduce greenhouse gas
emissions into the air from mobile sources to
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60% of the 1990 level. However, it should be
noted that the share of capital investmentand
current expenditures on air protection and
prevention of climate change in most regions
of Ukraine has been reduced. Consider this on
the example of the economic district
"Polissya", which includes Zhytomyr, Kyiv,
Cherkasy, Chernihiv regions.

Analysis of recent researches and
publications. In the scientific literature there
are many approaches to the environmental
component of logistics. The concept of green
logistics began to form in the world in the
mid-80's of XX century with the emergence of
the terms "sustainable development" and
"corporate social responsibility". Researchers
have proven that the origin, formation and
subsequent structuring of green logistics is
closely intertwined with logistics principles.
Actually the greening of logistics activities in
the future will be a key vector of business
development, as most consumers prioritize
those companies that carry out carriage of
freight with "green" transport and use
technologies that conserve natural resources.
The use of "green" technologies in logistics
has become as necessary as the introduction
of a quality management system. As a result,
according to The Green Trends Survey in
Towards Sustainable Logistics [4], 59% of
businesses estimated that green
transportation of their products was
considered a crucial factor in attracting
consumers. Based on a survey by PE
International (UK) [5] identified key benéefits in
implementing the concept of green logistics,
which include reducing emissions (33% of
managers and top managers of companies);
attracting new customers or developing new
products (26% of respondents).

Based on the analysis of literature sources
(Janbo, Songxian [6]; Brdulak, Michniewska
[7]; Sbihi, Eglese [8]; Mesjasz-Lech [9]; Ubeda
et al. [10]; Lai, Wong [11]; Dekker et al. [12];
Cirovi¢ et al. [13]; Harris et al. [14]; Jedlinski
[15]; Seroka-Stolka [16]; Zhang et al. [17])
generalized scientific views on the
interpretation of the essence and the
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meaning of the concept of "green logistics".
As a rule, scientists understand this term as:
scientific direction and one of the factors of
environmental protection; a new direction,
which involves the use of advanced logistics
technologies and modern equipment to
minimize pollution; logistics based on
resource-saving and environmentally friendly
technologies; type of logistics, in which
scientific and practical activities take into
account environmental aspects at all stages of
the movement of material and other relevant
flows in order to reduce the destructive
effects on the environment and optimize the
use of natural resources; an effective
approach to resource flow management in
order to reduce environmental and economic
losses; a set of actions related to the
assessment and minimization of
environmental consequences of logistics
activities; increasing environmental
responsibility in the transport and logistics
sector, etc.

In addition, to date, researchers and
practitioners have not identified a single
approach to the classification of funding
instruments for "green" projects, including
those in the transport sector. Therefore, it is
extremely important and necessary to
develop and implement a mechanism for
financial support for the transformation of
global, national, regional and local logistics
systems using non-traditional sources of
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funding (eg, "green" investment), marketing
tools, qualitatively new management
approaches, digital technologies in the
context of Industry. 4.0 [18-31].

The aim of the article is to analyze the
features of the logistics system of the
economic region "Polissya" development and
determine the prospects for its further
operation, taking into account the
environmental component.

The main material. According to
statistical analysis, emissions of pollutants
from mobile sources in the economic region
increased by 20% in 2000-2019 as a result of
an increase in volumes in Kyiv region by
50.3% and Zhytomyr region - by 27%. But the
emissions of pollutants from mobile sources
in the Chernihiv region decreased by 13% and
Cherkasy - by 3.7%. During this period, the
share of emissions in Kyiv region increased by
8.9 percentage points or from 35.5 to 44.4% of
total emissions of pollutants from mobile
sources in the economic region of "Polissya",
and in Zhytomyr - by 1.2 percentage point or
from 20.2 to 21.4%. However, the share of
emissions in Cherkasy region decreased by 5.2
percentage points or from 26.3 to 21.1% of
these emissions in the district, and in
Chernihiv - by 4.9 percentage points or from
18 to0 13.1% (Table 1).

Table1- Dynamics of pollutant emissions from mobile sources in the "Polissya" economic

region, thousand tons

Year "Poli'ssya"' Including region:
economic region Zhytomyr Kyiv Cherkasy Chernihiv

2000 2445 49,5 86,7 64,3 44,0
2005 265,1 59,1 97,0 63,1 45,9
2010 358,0 69,1 162,2 774 49,3
2011 359,3 67,8 165,0 78,0 48,5
2012 370,5 67,2 178,6 77,0 47,7
2013 360,8 71,2 165,4 76,9 47,3
2014 337,8 66,5 155,9 69,9 45,5
2015 288,4 60,7 1255 62,8 39,4
2016 2749 61,2 112,0 62,6 39,1
2017 276,7 61,8 1138 62,3 38,8
2018 2788 62,4 115,7 62,1 38,6
2019 2934 62,9 130,3 61,9 38,3
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Compiled on the basis of information materials of the Main Departments of Statistics in Zhytomyr, Kyiv,

Cherkasy, Chernihiv regions.

During 2017-2019, the volume of
emissions of pollutants into the atmosphere
from the activities of the transport and
warehousing decreased by 18.3% in the

economic region. This is due to a decrease in
emissions in Zhytomyr region by 24.9%,
Chernihiv region - by 23.5%, Cherkasy region
- by 22.7%, Kyiv region - by 12.1% (Table 2).

Table 2 —-Emissions of pollutants into the atmosphere from the activities of transport and
warehousing in the "Polissya" economic region, tonnes

Regions Year
2017 2018 2019

"Polissya" economic region 8368,8 10425,9 6839,3
including:

Zhytomyr region 1097,1 1449,5 8235
Kyiv region 3819,8 3878,2 33575
Cherkasy region 2400,0 3953,3 1854,1
Chernihiv region 1051,9 11449 804,2

Compiled on the basis of information materials of the Main Departments of Statistics in Zhytomyr, Kyiv,

Cherkasy, Chernihiv regions.

For the researched period, the amount of
carbon dioxide emissions into the
atmosphere from the activities of transport
and warehousing in the economic region
increased by 27.1% due to an increase in

emissions in Cherkasy region by 127%, Kyiv -
by 13.4%, Chernihiv - by 13.3%. However, the
volume of such emissions in the Zhytomyr
region decreased by 53.5% (Table 3).

Table 3 — Emissions of carbon dioxide into the atmosphere from the activities of transport and
warehousing in the "Polissya" economic region, tonnes

Regions vear
2017 2018 2019

"Polissya" economic region 584322,2 6301114 742501,2
including:

Zhytomyr region 52336,5 67474,6 24361,7
Kyiv region 396718,6 390688,7 449908,7
Cherkasy region 101091,3 128504,7 229509,4
Chernihiv region 34175,8 434434 38721,4

Compiled on the basis of information materials of the Main Departments of Statistics in Zhytomyr, Kyiv,

Cherkasy, Chernihiv regions.

The analysis shows that the share of
current expenditures on environmental
protection in the field of transport and
warehousing in the economic region in 2019
was only 0.4% of the total Ukrainian
expenditures (in 2010 - 0.2%). At the same
time, the share of current expenditures on
environmental protection in the field of
transport and warehousing in Kyiv region
increased by 15.3 percentage points or from
78.6 to 93.9% of total current expenditures in

the region. Meanwhile, there is a reduction in
the share of these costs in the Zhytomyr
region by 8.7 percentage points (from 9.8 to
1.1%), Cherkasy - by 4.7 percentage points
(from 8.3 to 3.6%), Chernihiv - by 1.9
percentage points (from 3.3 to 1.4% of total
current expenditures in the economic region).
In addition, the share of capital investment in
environmental protection in the field of
transport and warehousing in the economic
region is insignificant and in 2019 amounted
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to 0.7% of all-Ukrainian capital investment in
this area (in 2010 - 0.8%). Investments in
environmental protection in the field of
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transport and warehousing took place only in
Kyiv region, but to a small extent (Table 4).

Table 4 - Current expenditures and capital investments for environmental protection in the
field of transport and warehousing in the "Polissya" economic region, UAH thousand (at actual

prices)
. . Year
Indicators / Regions 2017 | 2018 | 2019

Current expenditures

"Polissya" economic region 1272,0 2533,3 27124

including:

Zhytomyr region 125,0 587.,6 29,5

Kyiv region 999,7 1773,5 2547,2

Cherkasy region 105,3 1231 97,0

Chernihiv region 42,0 49,1 38,7
Capital investments

"Polissya" economic region 5292 | 4987 | 468,2

including:

Zhytomyr region No data

Kyiv region 529,2 498,7 468,2

Cherkasy region - - -

Chernihiv region - - -

Compiled on the basis of information materials of the Main Departments of Statistics in Zhytomyr, Kyiv,

Cherkasy, Chernihiv regions.

In the "Polissya" economic region the
situation with investment in measures aimed
at protecting the air and climate change is
deteriorating. Thus, according to the State
Statistics Service of Ukraine, the share of
capital investment in air protection and
climate change in the economic region in
2019 was only 0.12% of total capital
investment in all types of environmental
measures, down compared to 2010 almost by
21 percentage points. The relative share of
capital investments in the region decreased in
2010-2019 by 2.2 percentage points or from
2.4 to 0.2% of the total volume of capital
investments in the relevant type of
environmental measures. The largest share of
capital investment in air protection and
climate change is in the Kyiv region (76.8% of
the total in the region); followed by Chernihiv
region (17.1%) and Cherkasy region (6.1%). In
the Zhytomyr region, the value of this
indicator in 2010 was 4% of the volume of
capital investment in air protection and
climate change in the "Polissya" economic

region. And starting from 2018, the
investment of this environmental measure in
the region was not carried out. The relative
share of capital investments in air protection
and climate change in the Kyiv region
decreased by 12.3 percentage points or from
124 to 0.1% of the volume of capital
investments for all types of environmental
measures in the region; in Cherkasy - by 42.4
percentage points or from 43.9 to 1.5%; in
Chernihiv - by 10.2 percentage points or from
13 t0 2.8% (Table 5).

During 2010-2019, the share of current
expenditures on air protection and climate
change in the economic region decreased by
8.1 percentage points or from 11.6 to 3.5% of
total current expenditures for all types of
environmental measures. For this period, the
relative share of current expenditures in the
area decreased by 2.5 percentage points or
from 4.7 to 2.2% of the total Ukrainian current
expenditures for the relevant type of
environmental measures. The largest share of
current expenditures on air protection and
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climate change problems falls on the
Chernihiv region (61.8% of the total in the
region); followed by Kyiv region (30.4%),
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Zhytomyr region (4.2%) and Cherkasy region
(3.6%).

Table 5 — Capital investments in air protection and climate change problems in the "Polissya"

economic region, UAH thousand

Volume of capital investments by years
. . including air protection and climate
Regions for all types of environmental measures change
2010 2019 2010 2019

"Polissya" economic region

128186,3 7035373,3 27110,2 8200,2
including:
Zhytomyr region 11507,4 6864,9 1077,3 -
Kyiv region 53400,0 6945708,4 6622,4 6300,2
Cherkasy region 36114,6 33100,0 15876,3 500,0
Chernihiv region 27164,3 49700,0 3534,2 1400,0

Compiled according to data: [32, p. 169, 187].

The share of current expenditures on air
protection and climate change in the
Chernihiv  region decreased by 14.5
percentage points or from 25.8 to 11.3% of
the unit costs for all types of environmental
measures in the region; in Kyiv - by 3.6

percentage points or from 5.6 to 2%; in
Zhytomyr - by 2.5 percentage points or from 4
to 1.5%; in Cherkasy - by 1.1 percentage
points or from 1.7 to 0.6% (Table 6).

Table 6 - Current expenditures on air protection and climate change problems in the

"Polissya" economic region, UAH thousand

Current expenses by years
Regions for all types of environmental measures including air péﬁ;er%lgn and climate
2010 2019 2010 2019

"Polissya" economic region

534688,9 1853695,1 61858,1 644125
including:
Zhytomyr region 59028,0 181573,9 2361,9 27245
Kyiv region 239400,0 965021,2 13517,8 19589,0
Cherkasy region 61962,9 354600,0 1028,0 2300,0
Chernihiv region 174298,0 352500,0 44950,4 39800,0

Compiled according to data: [32, c. 172, 188].

The relative share of investments in
capital repairs of fixed assets for
environmental protection in the "Polissya"
economic region decreased in 2019
compared to 2010 by 6.8 percentage points or
from 9.2 to 2.4% of the total volume of such
investments in Ukraine. At the same time, the
share of investments in capital repairs of fixed
assets for environmental protection in
Cherkasy region increased by 40.2 percentage

points or from 36.6 to 76.8% of their volume
in the economic region, and in Chernihiv - by
4.1 percentage points or from 11.4 to 15.5%.
But the share of investment in the major
maintenance of fixed assets in Kyiv region, by
contrast, decreased by 33.6 percentage points
orfrom 37.3t0 3.7%, and in Zhytomyr-by 10.7
percentage points or from 14.7 to 4% of their
volume in the economic region (Table 7).



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

To date, Regional Development
Strategies until 2027 have been developed
and approved, in which the creation of a safe
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living environment and increasing the level of
environmental safety are mostly recognized
as priorities.

Table 7 - Investments in capital repairs of fixed assets for environmental protection in the

"Polissya" economic region, UAH million

Year "PoIi'ssya"' Including regions:

economic region Zhytomyr Kyiv Cherkasy Chernihiv
2010 45,6 6,7 17,0 16,7 52
2015 34,1 17,9 1,0 149 0,3
2017 115 3,0 33 4.2 1,0
2018 25,0 6,4 3,6 12,6 2,4
2019 354 14 13 27,2 55

Compiled according to data: [32, c. 182].

These strategic documents are consistent
with the main aspects of regional
development, namely: the approximation of
life quality to European standards and the

development of human potential; increasing
the competitiveness of the region's economy;
sustainable development territories of
settlements and communities (Table 8).

Table 8 - Analysis of regional development strategies for the period up to 2027 in terms of
environmental aspects in the field of transport and logistics

Region Strategic goal Operational goal
Creating a modern comfortable and safe High-quality local roads (bridges and
Zhytomyr living environment in local communities overpasses), proper landscaping, clean and safe
environment
Development of human potential, Ecological safety and environmental protection.
approximation the life quality closer to
Kyiv European standards.
Sustainable development of settlements Development of region road and transport
and communities infrastructure
High quality of life: ecology, safety, Environmental safety and environmental
Cherkasy infrastructure protection.
Infrastructure development and modernization
Comfortable and safe living conditions Development of transport infrastructure.
- Protecting ecosystems and preserving the
Chernihiv . ; _
environment on the basis of sustainable
development
Compiled by the authors

As emphasized in the Development
Strategy of Zhytomyr region for the period up
to 2027, the choice of the operational goal
"High-quality local roads (bridges and
overpasses), proper improvement, clean and
safe environment" determined the content of
the following tasks to achieve it: local roads
construction, reconstruction and repair;
ensuring the quality of landscaping elements;
optimization of waste management;
involvement of community residents in

solving landscaping problems and improving
their environmental culture; ensuring the
ecological and economic balance of
communities. The Development Strategy of
the Kyiv region for 2021-2027 states on
effective waste management; support for
innovative developments and introduction of
the latest technologies in the field of waste
processing and return of resource-intensive
materials to economic circulation; ecological
monitoring and informing the population
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about the state of the environment;
development of ecological network and
recreational areas; introduction of
environmentally friendly modes of transport.

The key tasks set out in the Cherkasy
region Development Strategy for the period
2021-2027 include the following:
implementation of comprehensive
environmental monitoring systems;
introduction of modern mechanisms of waste
management; increasing transport
accessibility, development of logistics
potential of the region.

The Strategy of Sustainable Development
of Chernihiv region for the period up to 2027
refers to the development of high-quality and
accessible transport infrastructure, including
environmentally friendly modes of transport;
protection of the natural environment,
preservation and development of protected
areas; creating conditions for safe living and
livelihoods of the population; formation of
ecological consciousness and ecological
culture of citizens. Thus, the results of
previous studies [33-39] and the conducted
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statistical analysis indicate inefficient
modernization of the regional logistics
system in the "Polissya" economic region in
the context of green economy and
sustainable development. This is primarily
due to limited funding for the creation of
transport infrastructure and insufficient
implementation of green technologies. Given
that, it is advisable to develop and implement
a mechanism for "green" investment in
infrastructure  projects, which  means
financing  investments that  provide
environmental benefits in the broad context
of environmentally sustainable development
of various areas of economic activity.
According to expert estimates, only 1% of
global bonds are marked as "green", while 1%
of investments of institutional investors
belong to the category of "green"
infrastructure assets [40].

To date, among foreign and domestic
researchers and practitioners there is no
single approach to the classification of
funding instruments for "green" projects,
including the transport sector (Table 9).

Table 9 - Approaches to the classification of funding instruments for "green" projects proposed by

various scientific schools

E. Taylor [41]

Scientific schools _
. Types of funding instruments
representatives
S. Venugopal - mechanisms of public support;
A. Srivastava - public financing instruments: loans, share capital, investment instruments that exclude risks
C. Polycarp

N. Lindenberg

- instruments through which direct financing is carried out: shares, credit lines, loans and grants;
- instruments that do not provide direct funding, but can transfer knowledge or reduce risks:
guarantees and technical assistance;

[42] - instruments used to attract additional private resources transferred to "green” projects through
one of the above instruments: green bonds and structured funds
M. Voica - green shares;
M. Panait - green bonds
|. Radulescu [43]

V. Kazlauskiene
A. Draksaite
L. Melnyk [44]

- green bonds;

- green shares;

- green loans;

- budget financing instruments

O. Nykyforuk
N. Kudrytska
. Dulska [45]

- taxation;

- infrastructure: corporate or municipal bonds; mechanism of concession relations;
- securitization of assets;

- crowdfunding: royalties, public lending, equity crowdfunding

Compiled by the authors
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Thus, the key instruments for "green"
financing the modernization of transport
infrastructure, which are effectively used in
different countries around the world, include:

"green" bonds - bonds of any type,
income from the placement of which are
aimed exclusively at full or partial financing or
refinancing of new and launched "green"
projects that meet the established
requirements (France, Brazil, China);

"green" loans - loans of any type,
provided exclusively for full or partial
financing or refinancing of new and launched
"green" projects that meet the established
requirements;

green investment funds - a mutual
investment fund or other investment
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mechanism that provides investments only in
companies that are considered socially
conscious in terms of their business activities
or directly contribute to the development of
social responsibility using standardized
"green" assets (France, Switzerland, United
Kingdom).

Statistical analysis shows that the global
volume of sustainable financing assets
increased in 2016-2018 by 34.1%, including in
Europe - by 17.5%, the United States - by
37.9%, Canada - by 54.5% , Australia and New
Zealand - by 40%. The largest share of
sustainable financing assets falls on Europe
(45.9% of global assets) and the United States
(39.1%) [46] (Table 10).

Table 10 — Global distribution of sustainable investment assets, trillion dollars USA

Regions Year

2016 2018
Europe 12,0 14,1
USA 8,7 12,0
Japan 05 2,2
Canada 1,1 1,7
Australia and New Zealand 0,5 0,7
Total 22,9 30,7

Compiled according to data: [46].

At the same time, as noted in the
analytical report [47], in European countries,
the most widely used investment approach is
"negative screening"; in the USA, Canada,
Australia and New Zealand - "integration of
ESG-factors"; in Japan - "corporate interaction
and shareholder action". There is a growing
trend of investment in some "green"

investment approaches in the world. Thus,
the volume of thematic sustainable
investment increased 3.7 times in 2016-2018;
positive screening - 2.3 times; targeted
investment - 2 times; integration of ESG-
factors - 1.7 times; negative screening - 1.3
times; corporate management and actions of
shareholders - 1.2 times (Table 11).

Table 11 - Volumes of investment in some "green" investment approaches in the world,

billion dollars USA

Approaches Year
2016 2018
Targeted investment 2245 4443
Thematic sustainable investment 276,2 1017,7
Positive screening 818,0 1841,9

Screening within normal limits

61954 4679,4

Corporate management and actions of shareholders

8385,2 9834,6

Integration of ESG-factors

10353,2 175438

Negative screening

15063,6 19771,0

Compiled according to data: [46].
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Conclusions. Thus, based on the above, To do this, itis necessary to make changes
we can conclude thatitis appropriate to apply and supplements to the National Transport
in  modern Ukrainian realities the best Strategy of Ukraine 2030 and the State
international experience in implementing the Regional Development Strategy for the
mechanism of "green" investment in period 2021-2027.
infrastructure projects. This will successfully Prospects for further research are to
transform regional logistics systems in the analyze and  generalize  conceptual
economic regions of Ukraine in the context of approaches to the definition of "circular
the green economy and achieve sustainable economy" and "green logistics", as well as to
development of transport infrastructure determine the prerequisites for the
through the implementation of investment- development of the concept of circular
attractive "green" projects. logistics.
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CONCEPTUAL MODEL OF FLORICULTURE SUPPLY CHAIN
MANAGEMENT

Olga Karpun. «Conceptual model of floriculture supply chain management». The flower industry
today is a fairly dynamic international industry. Proof of this is the significant growth rates achieved in recent
years in this area. Thus transportation of perishable goods is one of the most difficult types of delivery, and
transportation of flowers is even more difficult. Because it is necessary not only to strictly adhere to the
temperature regime, but also to preserve the appearance of such a demanding cargo.

Conducted analysis of the flower industry has shown that market demand is stagnant, while supply is in
surplus. In part, this is due to the fact that flowers are highly correlated with income, not being essential
commodities. Although on the other hand, consumer demand is becoming more demanding and differentiated.
The main factors influencing the market of floriculture products were identified and studied.

It was noted that the market of floriculture products in Ukraine is relatively small and young, but
promising and growing rapidly. In addition, it is one of the most complex and time-consuming, due to its
features. First of all, the floriculture market is represented by a significant number of participants that have
different basic and current resources, goals for the market, needs, and so on.

Studies have shown that the floriculture industry can suffer huge losses, mainly due to the lack of proper
infrastructure for storage and transportation, as well as due to the lack of control over the conditions of supply.
Lack of visibility in supply chains leads to quality problems, which leads to product loss, product returns, rising
costs, and time delays. In addition, changing consumer demands, an active lifestyle and an open economy are
forcing manufacturers and suppliers to produce higher quality goods and constantly look for ways to optimize
costs.

The proposed conceptual model of floriculture supply chain management will make it possible to form a
new infrastructure that will unite all the subjects of the floriculture market into a single system. Thus, we can say
that the priority areas of infrastructure development of the floriculture market should be determined in terms of
a systematic approach and consist in the interaction of elements of production, intermediary, floristic, design,
marketing, financial, information and agricultural components. Each part of the chain must perform its function
effectively in order to maintain the optimal conditions of the environment in which the products of floriculture
are located, during its supply from the manufacturers to the final consumers. To this end, a combination of
innovative technologies that help to manage the supply of floriculture products in real time through the supply
chain was proposed.

Therefore, in order to satisfy consumers, it is necessary to form an effective supply chain for floriculture
products, all parts of which must work in a whole, so that end consumers can get high quality products.
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Keywords: floriculture products, temperature regime, conceptual model, supply chain
management, innovative technologies.

Onvea KapnyHs. “KoHyenmyaneHa moOenb ynpaeniHHA JIGHY02AMU NOCMA4dHHA NPOoOYKYii
keimHukapcmea”. Kgimkosa iHOycmpis cb0200Hi € 00CUMb OUHAMIYHOK MiXKHAPOOHOI 2asy33to. [Jokazom
Yb02o € 00CA2HyMIi 3a OCMAHHI pOKU 3HAYHI mMeMnu 3pO0CMAaHHA 8 0aHil cghepi. [Ipu ybomy mpaHcnopmysedHHs
WBUOKONCYB8HUX BAHMAXIi8 € 00HUM 3 HaUCKNAOHiWuUx sudie 00CMasku, a nepegeseHHA Keimie we ckinaoHiwe
uepe3 me, WO NOMpi6HO He MislbKU CMPo20 OOMPUMYBAMUCA MeMnNepamypHo20 pexumy, a U 3bepieamu
308HIWHIl 8U2/1A0 MAko20 8U6A2IUBO20 BAHMAXY.

[posedeHo aHanis keimkosoi' 2anysi, AKUU NOKA3as, WO NONUM HA PUHKY 3HAXOOUMbCA 8 CMAHI
cmazHauyii, 8 Mol 4ac Ak npono3suyisa — 8 HA0UWKY. [loyacmu ye no8'a3aHO 3 MUM, W0 K8imu Marome 8UCOKy
KopeJsifayito 3 ompumysaHum 00xo00M, He 6yOyyu mosapom nepuwioi HeobxiOHocmi. Xo4a 3 iHwozo 60Ky,
cnoxueyuli nonum cmae 8ce 6inbw 8umo2usuM i dugepeHyitiosaHum. bynu susHayeHi ma 0ocsioxeHi
OCHOBHI YUHHUKU, AKi 30iliICHIOI0OMb 8NJ1UB HA PUHOK NPOOYKUii KBIMHUKapcmaa.

byno 3a3HauyeHo, wo 8 YkpaiHi puHOK NpoOyKUil KBIMHUKapcmMea € 8iOHOCHO He8eUKUM 3a 06CA20M |
MOJ100UM, asle NpU YbOMY NepcnekmusHUM i W8uOKo 3pocmarodum. Kpim mozo 8iH € 00HUM i3 HAUCKAAOHIwux
ma mpyoomMicmKux, Wo 3ymMos/ieHo (o020 ocobnugocmamu. Hacamneped, puHOK Ks8imHukapcmea
npedcmassieHuli 3HaAYHOI KiflbKicmio cy6’ekmia (y4acHukis), o Marome piaHi oCHO8Hi ma 060pomHi pecypcu,
yini yyodo pobomu Ha puHKy, nompebu moujo.

[MposedeHo OoC/iOXKeHHS, AKi NOKA3aIU, WO iHOYCMPpIs K8IMHUKAPCMBAa MOXe 3a3HA8amu 8euye3Hux
8mpam, 20/108HUM YUHOM, 4epe3 8i0CYmHiCmb HANeXHOI iHpacmpykmypu 0na 36epieaHHA ma
MpAaHcNopmys8aHHA, d MAkox 4epe3 8i0CymHiCMb KOHMPOJIIO 3d YMOBAMU NOCMAYdHHA. BiocymHicme
8UOUMOCMI 8 JIAHU2AaX NOCMAYAHHA npu3sooumMs 00 npobsem i3 AKicmio, Wo npu3sooums 00 8mpamu
nNpoOyKuUil, nogepHeHHA NPOOYKUYil, 3pOCMAHHA i 8apmMocmi, a MAKox 3ampumok y Yaci. Ha dodady 0o ybozo
MIH/IU8I 3aNUMU CnoXueauyis, akmueHuUl cnocib6 Xumms ma 8ioKpUMa ekoOHOMIKAa PaKmMu4YHO 3MywyrMs
8UPOBHUKIB | nocmayvanbHukie 8upobaaMuU mMosapu 8UWOI AKOCMI ma nocmitdHo wykamu wisaxu
onmumisayii gumpam.

3anponoHosaHa KoHuyenmyaneHa MoOesb YyNpasesiHHA JAHU2aMU NOCMAYdHHA NPoOoyKyii
K8imHUKapcmea 0acms MOXJugicme cchopmysamu Ho8Y iIHPpacmpykmypy, AKa NOEOHAE 8 EOUHY cucmemy
8Cix cy6’ekmis pUHKY K8imHUKAapcmaa. Takum YUHOM, MOXeMO cmeepoXxysamu, Wo npiopumemHi Hanpamu
pO38UMKY IHGpACMpPyKmMypu puHKy KBIMmHUKapcmaa Maroms 8U3HaA4amucs 3 No2sia0y cUCMeMHO20 nioxody i
nosfeamu y 83AdeEMOOii efeMeHmig 8UpO6HUYOI, NOCepedHUUbKOI, (HIopUCMUYHOI, Ou3auHepCbKOI,
MapKemuH2080i, hiHaHcosoi, iHopmayitiHoi ma azpocepsicHoi cknadosux. KoxHa yacmuHa naHytoz2a
NOBUHHA eheKMUBHO BUKOHYBAMU €800 (hyHKUiIO 3a0/18 NiOMPUMAHHA ONMUMAsbHUX MO8 cepedosuuyd, 8
AKOMY 3HAXo0UmMbCA NPOOYKYis K8imMHUKapcmea, nid 4ac ii nocmayaHHA 8i0 8upobHuUKi8 00 KiHyesux
cnoxusadie. 3adna yv020 3ANPONOHOBAHO NOEOHAHHA HHOBAYIUHUX MexHonoeail, Aki donomazarome
peanisygamu ynpasniiHHA nocmayaHHaAM npooykyii KBImHUKAapcmMea 8 peasibHOMy 4aci Yyepes JIaHUYIXOK
NnoCMAsok.

Omxe, wob 3a0080/1IbHUMU CNOXUBAYI8, HEOOXIOHO chopMysamu epekmusHUL JIAHYI02 NOCMAYAHHSA
NpoOoyKuUil KBIMHUKApCcmMaa, yci IaHKU AK020 NOBUHHI Npayreamu sK eOUHe yine, ujob 8 peyabmami KiHuegi
KJIEHMU 0OMpuMasnu mosap 8UcoKoi AKocmi.

Knio4doei cnoea: npoaykuia KBITHMKApPCTBa, TeMnepaTypHUI pPeXuMm, KOHUenTyanbHa MOAENb,
ynpaBniHHA NaHUOramm noctayaHHs, iHHOBaLiiHi TeXHONOTl.

Onev2a KapnyHo. «KoHyenmyaneHasa moodenb ynpaeneHus yensiMu nocmasok NpoodyKyuli
ysemoesoodcmaa». L{semoyHas uHOycmpus ce2o0HA A878emca 00CMAmoYyHO OUHAMUYHOU MeXOyHapoOoHoU
ompacsbio. [Jokazamenbcmeom 3mo20 A8NAlMca 00CMu2Hymsle 3a nociedHue 2006l 3HAYUMeEsbHble
memnsl pocma 8 0aHHoU cghepe. [lpu 3SMom mpaHCNopMupoBKA CKOPONOPMAUYUXCA 2pY308 A8/19emMCs OOHUM
U3 Cambix CJIOXHbIX 8UO08 00CMABKU, d Nepeso3Ka Y8emos euje C/I0KHee U3-3d MO020, YMOo HYXXHO HE MOJIbKO
CMpo2o cobd0ame memMnepamypHsil pexum, HO U COXPAHAMb 8HeWHUU 8UQ MAKo20 npusepedusozo

epysa.
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boin nposedeH aHanus ysemoyHol ompacsiu, Komopelli NOKA3adJ1, YMO CNPOC HA PbIHKE HAXOOUMCA 8
COCMOAHUU CMAzHayuu, 8 Mo 8peMs Kak npedsoxeHue - 8 u3bbimke. Omyacmu 3mo c843aHO C meM, 4Ymo
ysemel UMeEIOM 8bICOKYIO KOppenayulo ¢ nosydyaemeiM 00xo0oM, He 6yO0y4yu mosapom nepgol
Heobxooumocmu. Xomsa ¢ Opy20l CMOpPOHbI, nompebumenbckuli cnpoc cmaHosumca ece 6oree
mpebosamesnbHbiM U OugdhhepeHuUpoBaHHbIM. bbliu onpedesieHbl U UCCIE008aHbI OCHOBHbIE (haKMopei,
KOmopble 0Ka3bl8atom gusHuUe Ha PbIHOK NPOOYKYUU 48emosoocmad.

bbino ommeyveHo, ymo 8 YkpauHe pbIHOK NpoOyKyuu Uysemosodcmea Aesgemca OMHOCUMeTbHO
Heb0o/1bWUM No 06vemMy U MOI00bIM, HO NPU SMOM NepcnekmMusHsIM U 6bicmpo pacmyuum. Kpome mozo, oH
A8/19emca 00HUM U3 CAMbIX CIIOXKHbIX U mpyo0oeMKuX, Ymo o6y co08/1eHo e2o ocobeHHocmamu. [pexode scezo,
PbIHOK 4semosoo0cmaa npedcmassieH 3Ha4YumesbHbIM Koiu4ecmsom cybvekmos (y4acmHukos), umeloujux
pas/uYHble OCHOBHbIe U 060pOMHbIe pecypcsl, yesiu no pabome Ha peiHKe, nompebHocmu u momy noo0obHoe.

[MposedeHsbl uccnedo8aHus, Komopele NOKA3ad/Iu, YmMo UHOYCMpuUsA ysemogoocmaa Moxem Hecmu
02POMHbIE NOMepU, 2/1d8HbIM 06PA30M, U3-3a OMCymcmaua Hadaexawel UHgpacmpykmypel 0718 XpaHeHUA
U MpaHcnopmuposKkuU, a makxe U3-3a omcymcmaus KOHMpOoJIsa 3d ycio8uamu nocmasku. Omcymcmaue
guduMocmu 8 yenax NOCMABOK Npugooum K npobremam C Kayecmeom, Ymo npusooum K nomepe
npoOyKyuu, 8038pamy npoOyKyuu, pocmy ee CmoumMocmu, d makxe 3adepxxka 80 8pemeHu. B dononHeHue k
3MoMy MeHsAWUECa 3anpocsl nompebumernel, AKmusHbili 06pd3 XU3HU U OMKPbIMAA 3KOHOMUKA
akmudecku 3acmasnsiom npouszgooumesneli U NOCMABUUKO8 NPou3BoOUMb Mosaps! 6osiee 8bICOKO20
Kayecmaa u NOCMOAHHO UCKame Nymu onmumMu3ayuu pacxooos.

pednoxeHHAs KOHYenmMyaabHAs Mo0eslb ynpassieHUa Uenamu Nocmasok npodyKyuu ysemosoocmad
0acm 803MOXHOCMb CHOPMUPOBAMb HOBYIO UH(PAcmMpykmypy, Komopas coeduHum 8 eOuHyr cucmemy
8cex cybvekmos pbiHKAa ysemosoocmed. Takum o6pa3om, MOXHO ymeepx0ams, Ymo npuopumemHsie
HanpasieHus pa3sumus UHGPACMpPyKmMypbl pbIHKA 48emosoocmad 00/XHbl 0NPedeamMbCA C MOYKU 3peHUs
cUCMeMHO20 Nno0Xxo0d U 3aK/14ameCA 80 83dumodelicmsuu  3/1eMeHmo8 Npou3so0CmMEeHHOU,
nocpedHuyeckol, ¢riopucmuyeckol, ousaliHepckol, MapkemuH2080U, huHaHCco8oU, UHPOPMAYUOHHOU U
azpocepsucHsix cocmasnauux. Kaxoas yacms yenu 00mKHA 3¢hheKmUBHO 8bINOTHAMb €800 (PYHKLUIO ON1A
NodoepXaHus oNMUMGA’sbHbIX yCs108uli cpedbl, 8 KOMOpoU HaxXo0uUmMcs NpodyKyUA 4semosoocmad, 80 8pems
ee nocmasku om npousgooumereli 00 KOHeYHblx nompebumerned. []1a 3mo2o npednoxeHo coyemadue
UHHOBAYUOHHbIX MexHO/I02ull, Komopble NOMOo2arom peasau308ame ynpassieHue NocCmaskamu npooyKyuu
ysemosoocmed 8 peasibHOM 8peMeHU Yepe3 YenoyKy NOCMAgok.

Vimak, ymobel yoosnemeopums nompebumeneli, Heo6x00UMO ChopmMupo8aMb 3hheKmuUBHYIo yens
nocmasku npooyKyuu 48emogoocmad, 8ce 38eHbsA KomopoU 00/IXHbl pabomame Kak eOuHoe yesoe, Ymobel
8 pe3ysibmame KOHeYHble K/IUeHMbl NOJ1YyHUsIU MOo8ap 8bICOKO20 Ka4ecmada.

Knioyesoble cnoea: npoayKumna LBETOBOACTBA, TEMMEPATYPHbIN PEXMM, KOHLEeNTyalbHasa Moaenb,
ynpaBnieHue Lienoykamm NocTaBoK, UHHOBALMOHHbIE TEXHONOMUN.

Introduction. Transportation of using refrigerated flower semi-trailers that

perishable goods is one of the most difficult
types of delivery, and transportation of
flowers is even more difficult. Because it is
necessary not only to strictly adhere to the
temperature regime, but also to preserve the
appearance of such a demanding cargo.
Taking into account these reasons, carriers
allocate them to a separate group of goods
with special conditions of carriage and use
special transport for their carriage. The main
methods of delivery of fresh flowers are road
and air transport. Logistics companies that
organize international and domestic
transportation of fresh flowers should do so

maintain the set temperature, humidity and
ventilation throughout the journey.

The next important point to consider
when transporting flowers is the speed of
delivery. The main task when transporting
freshly cut flowers is to deliver the goods to
the customer in the shortest possible time.
Based on this, flowers should be transported
over long distances exclusively by air and only
by direct flight.

It should also be remembered that the
international transportation of plants requires
a number of permits (phytosanitary
documents and certificates). Without them,
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most countries do not allow plants and
flowers into their territory. Therefore it is
necessary to specify the legislation of the
country where cargo is imported.

There are many nuances when
transporting flowers. For example, when
transporting cut or planted in pots of flowers
and bulbs should take into account the
peculiarities of transportation of a particular
species of plant. There are also subtleties
during customs clearance.

As we can see, transporting plants is a
much more difficult task than it may seem at
first glance. Its trouble-free solution requires
the experience of professional logisticians in
the field of such transportation and the
availability of special equipment for
transportation. For today, there are some
scientific developments in the formation of
Fresh Supply Chain [4] and in particular Floral
Supply Chain [2, 3, 11, 12, 14]. However, they
lack an integrated approach to building a
model of effective floriculture supply chain
management.

The purpose and objectives of the
research. It consists in substantiating the
theoretical and practical foundations and
developing of scientific and methodological
recommendations for the formation of a
conceptual model of floriculture supply chain
management which will help to increase its
efficiency.

The main material and results of the
research. The flower industry today is a fairly
dynamicinternational industry. Proof of this is
the significant growth rates achieved in
recent years in this area. Europe and North
America dominate the flower trade, while
producer countries are closer to the equator.
For the past ten years, the list of leading
exporters of flowers includes the Netherlands,
Colombia, Kenya, Ecuador and Israel [1, 8].
Relatively recently, a country like Ethiopia has
joined the list, while Israel's position has
weakened. Thus, one of the major structural
changes currently taking place in the world of
the flower industry is the intensification of
international competition. Due to a
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combination of local production and
imported flowers, the Netherlands is the
leading central market in this sector (Fig. 1).

In addition, there is a general opinion that
today the industry is facing drastic changes,
reacting sharply to the problems associated
with modern economic conditions. Market
demand is stagnant, while supply is in surplus.
In part, this is due to the fact that flowers are
highly correlated with income, not being
essential commodities. Although on the other
hand, consumer demand is becoming more
demanding and differentiated. Interestingly,
even factors such as religious and cultural
characteristics of people also play an
important role in the flower trade.

Over the past few years, the Ukrainian
flower market has experienced a downturn as
aresult of the economic crisis in Ukraine. Thus,
after falling by more than 58% in the period
2013-2015, the market began to recover, and
over the next 2 years grew by 40%. In 2018
and 2019, there was also a trend towards
recovery [8].

The analysis showed that this was
facilitated by the following factors [1, 8]:

1. Macroeconomic indicators. At the time
of the crisis, imported flowers accounted for
the vast majority of the market, so the sharp
fall in the hryvnia collapsed it. In recent years,
the exchange rate has stabilized, and local
producers have increased their market
position. This and the improvement of the
economy in general contributed to the
recovery of the flower market in Ukraine.

2. High share of imported products in the
market. Analysis of the flower market showed
that most flowers are of imported origin. With
the onset of the crisis, of course, Ukrainian
producers were forced to raise prices due to
rising costs of consumables (seeds, fertilizers,
greenhouses and logistics). However, thanks
to a more affordable, compared to foreign
partners, pricing policy and flexibility in
cooperation, network retail and large sellers
are refocusing on cooperation with Ukrainian
producers of flowers and seeds.
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3. The market is characterized by
seasonality. The number of imported flowers
increases in the winter-spring period, and in
the summer-autumn period the number of
domestic  flowers increases. Although

https://smart-scm.org

growing flowers in greenhouses is possible, in
winter the cost increases significantly.
Therefore, imported plants have growing
potential for competition, and their share is
increasing.

Major supplier

countries

Flowers that are
most in demand

Major consumer
countries

Netherlands Rlose Germany
[
Kflania Chrysanthemum Great Britain
[ | [
Ethliopia Tl|J|ip Frallnce
Colombia Lilly It;’;\ly
BeI:gium African clhamomile swclgden
ECUIadOI‘ Frelesia Switzerland
|
ItLlIy Amallryllis Aulstria
S[:ain Carn?tion Polland
Gerr:1any Hydrangea Czlech
Denmark

Figure 1 — The main suppliers, buyers and the most popular flowers of the "flower market"
[based on 5, 9]

Analysis of the flower market in Ukraine
has shown that it is most diverse in the capital.
Regional wholesale bases are replenished
with flowers about once a week, and the
smaller the settlement, the fewer outlets and
a narrower range of flowers. For today, there
is a redistribution of demand, but the market
structure by price segment remains. The

lowest price segment is currently the most
popular.

In Ukraine, the market for floricultural
products is relatively small and young, but
growing rapidly. In addition, it is one of the
most complex and time-consuming, due toits
features. First of all, the floriculture market is
represented by a significant number of
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participants that have different basic and
current resources, goals for the market, needs,
and so on. Today, there are two main groups
of participants in the market: sellers, which
include manufacturers, processing
companies and intermediaries, and buyers
(Fig. 2).

The subjects of the market are enterprises
of wvarious forms of ownership and
management, which usually offer a very wide
range of products. The offer of the floriculture
market is formed by domestic and imported
products (live cut flowers, potted plants,
planting material, ornamental plants of open
and closed soils, etc.) and processed products
(flower arrangements, bouquets, floral
wreaths, collages, etc.).

Manufacturers

== Growing planting
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Consider the goals and requests of each
subject of the flower market.

The main goals of customers.

Because cut flowers are a luxury product,
consumers demand a certain level of quality,
as well as value for money. The main aspects
of quality are color, freshness, stem length,
absence of pests, aroma and life expectancy in
the vase. The analysis shows that color,
freshness, disease-free status and good
appearance are the main factors when
making a purchase decision. And this can be
achieved only by floriculture supply chain
management.

The main goals of flower shops.

Manufacturers

They buy seeds and =

material and flower
products

Processing
companies

Producing floral
products from
flowers (live, dry,
stabilized)

—

SELLERS

Intermediaries

Wholesale bases,
importers,
exporters, retail
companies - resale
of products

(]

—>| planting material, related

materials for production

Processing companies

They buy raw materials

(flowers) for the A
production of floral
products z
=
-
Traders I~
Wholesale bases,
Ke—=

importers, exporters,
retail companies - resale
of products

Consumers

Growing planting
material and flower
products

Figure 2 - Relationships of the main participants in the market of floricultural products
[based on 2]
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Today, flowers are sold in a wide range of
outlets. Many retailers now sell a wide range
of goods, tending to become a department
store and occupy a larger share of the retail
market. This means that flowers have
appeared in supermarkets, gas stations,
corner shops and wine shops. An increasing
number of floriculture products are sold by
phone and online. Everyone usually has a
specific target market.

Supermarkets usually want large single
line deliveries at constant prices and delivery
dates. This puts pressure on manufacturers to
meet these requirements.

Flower shops work directly with the
consumer and receive direct feedback. They
are also more responsible for quality than
wholesale retailers and supermarkets. Flower
shops need a wider range of goods to
decorate bouquets. They want to differentiate
their products from other retailers, such as
supermarkets. This may mean that
manufacturers or wholesalers may offer
different packaging and labeling. Otherwise,
they have to repack the flowers in a new
package.

The main goals of wholesalers. The
wholesaler reflects the needs and requests of
consumers:

— value for money;

— stable product;

— availability over a long period;

— variety of products and colors;

— life expectancy in a vase;

— quality;

— cool chain that is maintained from the
manufacturer to the shelf.

Although wholesalers can get some types
of flowers all year round, in some seasons the
life of vases is bad. Tulips in summer have a
bad life in a vase and are not worth the stock.
Wholesalers would like to better show the life
of vases in different seasons.

The main goals of exporters.

Exporters range from people who only
sell their own products to others who deal
with many manufacturers and a large number
of buyers in many countries. They are in
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constant contact with buyers in major
markets and must respond to market signals.
Importers want:

— what was ordered;

— timely delivery;

— commodity in a good condition;

— a product with the correct
documentation.

Today, the flower business needs a new
infrastructure that would unite all the subjects
of the floriculture market into a single system.
One of the most important components of
such infrastructure should be a network of
wholesale and retail enterprises of floriculture
products. In addition, the infrastructure
system of the floriculture market should
include enterprises and institutions whose
activities support economic relationships in
the flower business, ensure the process of
growing flower and decorative products and
continuous trade. Studies have shown that, in
addition to marketing, financial and
information components, the infrastructure
of the floristic market should include
agricultural enterprises that provide logistics
(seeds and planting material, mechanization
and chemicalization, construction materials,
fuels and lubricants, etc.) and those
enterprises that offer a wide range of
additional services (equipment repair and
maintenance, agrochemical maintenance,
transport maintenance, etc.) on the market.

The current state of the floriculture
products market is characterized by the slow
formation of market infrastructure, which
should ensure effective promotion of
products from producer to consumer, reduce
losses of floricultural products, improve its
quality and flowering time, promote optimal
market prices. The following factors must be
taken into account when making decisions
about the location and development of the
subjects of this market:

— location and
producers;

— location and
potential consumers;

concentration  of

concentration  of
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— location and concentration of large
importers;

— export prospects;

— available and possible
communications.

The most important problems that need
to be addressed in the process of forming a
market for floriculture products are:

— commercialization of sales;

— slow filling of goods flows;

— consumer orientation on imported
products;

— insufficient use of regulation and
monitoring of supply and demand;

— restraint of the export potential of
floriculture and ornamental horticulture (due
to underdeveloped market infrastructure and
state protectionism, non-adaptation of the
market to the norms of international systems
and the requirements of the World Trade
Organization).

Studies have shown that the floriculture
industry can suffer huge losses, mainly due to
the lack of proper infrastructure for storage
and transportation, as well as due to lack of
control over supply conditions. Lack of
visibility in supply chains leads to quality
problems, which leads to product loss,
product returns, rising costs, and time delays.
In addition, changing consumer demands, an
active lifestyle and an open economy are
forcing manufacturers and suppliers to
produce higher quality goods and constantly
look for ways to optimize costs.

To form an effective model of supply
chain management for floriculture products,
the following steps must be performed
[based on 10I:

— explore and plan the range of varieties
of flowers that will result in the best profit;

— to ensure their cultivation in
accordance with the requirements of
consumers or to choose a flower supplier who
will be able to provide this;

— plan flowering or purchase at the right
time;

transport
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— collect at the right stage, avoiding old
flowers, as this will only worsen the condition
of fresh flowers;

— collect early in the morning, especially
in summer, immediately put them in water to
keep their temperature and humidity;

— keep them in the shade or in an
isolated vehicle;

— quickly deliver them to storage;

— carefully treat / disinfect flowers to
ensure insect-free condition;

— cut to uniform length, sort to uniform
lines by color, size and shape;

— place flowers in a sleeve / box of the
required size; cool quickly to +2 ° Cand move
to the market in insulated or refrigerated
trucks - maintaining a temperature of about
+2°GC;

— immediately move the flowers to the
cool room of the wholesaler / exporter / florist;

— deliver flowers to florists / outlets /
consumers in isolated or refrigerated trucks or
vans;

— ensure that the exporter quickly and
directly transfers flowers from its warehouse
to the foreign consumer, maintaining a cool
temperature.

At each stage we need to make sure that
the product is homogeneous. Because, one
bad flower can destroy an entire party.

Here are some factors that determine the
emphasis on such floriculture supply chain
management (SCM):

— the access and availability of
information between different actors in the
supply chain make it easy to establish
connections that allow the use of network
delays;

— the level of competition in both
domestic and international markets requires
organizations to be fast, agile and flexible;

— consumer expectations and
requirements become much more stringent.

Thus, we can say that the priority areas of
infrastructure development of the floriculture
market should be determined in terms of a
systematic approach and consist in the
interaction of elements of production,
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intermediary, floristic, design, marketing,
financial, information and agricultural
components. Therefore, in order to satisfy
consumers, SCM must work with two main
goals — timeliness and quality.

Quality factors are important for
optimizing of floriculture supply chain
management. This requires a combination of
innovative technologies to implement real-
time supply management of floriculture
products through the supply chain. They
combine technologies in tracking and tracing,
such as RFID, quality monitoring, wireless
sensor networks, and the Internet, such as
cloud computing and web services.

Virtual objects play a central role in the
management of supply chains for floriculture
products. Virtual objects are digital images of
objects that are stored, processed, and
transmitted over the Internet. Thus, virtual
objects serve as central hubs of information
about objects on the Internet, which integrate
data about objects from different sources. In
virtual supply chains, objects are transferred
between many different partners from the
main production to the market.

There are three groups of technologies
that provide this approach to managing
virtual objects [based on 14]:
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1. Identification, reading and
communication technologies, which include
technologies for automatic identification and
data collection.

2.Intermediate software technologies
that allow the unimpeded exchange of
information about objects between different
participants in the supply chain.

3.Programs that provide specific
functionality for different users of the supply
chain based on information about the virtual
object, available through the intermediate
level.

Thus, we can offer the basic information
systems architecture needed to provide
virtual floriculture supply chain management
(Fig. 3).

According to this architecture, the level of
reading objects is engaged in collecting
information from physical objects. The level of
data exchange ensures efficient and secure
data transmission of the object. The
information layer processes the information
received from networks and turns it into
useful information. The application service
layer provides specific content services based
on processed information for different users.

/ Object Sensing Data Exchange \ (F Information Y4 Application
Integration Services
'd [ 7 N Hiw
Physical } (Sensors &\' Inter- | Virtual 1 :
Objects Devices mediary Objects 'D— =
I i g acision
T % platform % i‘-li::ej;:i %- < Making
== BE !
= = .‘.‘ g = w Problem
G = % < = i % = E NI Notification
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B
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Figure 3 — Architecture of information systems for providing virtual floriculture supply chain
management [14]
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This is very important because different
flowers require different conditions of storage
and transportation. It should be noted that in
this category of goods there are three
subcategories, each of which has its own
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— cut flowers (temperature from +1 to
+8°Q);

— planted plants, which include plants in
the soil and garden plants (transport
temperature from 0 to +2 ° Q).

requirements for temperature [6]:

— bulbs and seeds of plants
(temperature of transportation from +4 to
+10°Q);

Effects of the proposed model of

floriculture supply chain management

Improving phytosanitary safety and quality of
floriculture products

Expansion of the range of presented products

Increasing the volume of floriculture products

Increasing the volume of provided floriculture, landscape
design and significant additional income

~| Increasing the budget revenues through transparency and
increase the number of legal transactions

Reducing the loss of fresh floricultural products, which are
perishable goods

Stabilization and optimization of the price for the final
consumer

—

Strengthening the position of small and medium florists in
the region or country

~| Development of merchandising of floriculture products
presented on the market and increase of its competitiveness

participants

‘( Conducting analysis and making information support of all

Figure 4 - Effects of the proposed model of floriculture supply chain management
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Thus, we can see that plants in the
process of transportation require the creation
of a special, natural environment for their
existence. Often different subcategories need
to be transported separately from each other.
It is extremely important that other loads are
not transported in the body with flowers to
avoid mixing odors.

For these purposes, specially equipped
compartments  with  built-in  climate
controllers and temperature recorders (a
device that records temperature fluctuations
throughout the movement) are used [6, 71.

In addition to controlling climatic
conditions during transportation, it is
necessary to approach responsibly to packing
and fastening of plants in a body of motor
transport or in the container. If there are no
special packaging rules for seeds, the plants
must be carefully packaged. Flowers should
be packed in special boxes, cases or carts, and
a protective film should be used. Boxes or
cases must be marked with appropriate signs.
It is important to achieve tightness and give
each plant enough free space.

Flower pots must be transported in
special containers. Planted plants in pots
should be tightly installed in specially
equipped trays with recesses. Spread plants
should be wrapped in paper and fastened
with wire. Flower buds, to avoid breakage,
should be easily wrapped with thread or fixed
with an elastic band.

Flowers should be carefully watered
before sending, cut plants should be packed
together with sponges soaked in water.
Houseplants or plants in the soil are very
easily damaged during transportation due to
improper mounting or careless delivery.
Therefore, the above measures can protect
the fragile load from kinks, crumpled leaves,
damage or death of the plant [7].

Thus, the availability of a rationally
developed infrastructure of flower markets
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and effective floriculture supply chain
management will provide the following
opportunities (Fig. 4).

At all stages of flower delivery, quality
and freshness are expected, which can only
be obtained by maintaining cool
temperatures throughout the supply chain.
Each part of the chain must do its job.
Emphasis should be placed on the constant
content of flowers at a temperature of +2 ° C.
All links in the supply chain must take
responsibility for their product, so that the
end customer receives a high quality product.

Conclusions. Thus, research has shown
that flower market participants continue to
search for innovative solutions in supply chain
management. As the industry becomes more
global and competitive, dedicated supply
chains will become more important in
controlling the risks associated with
affordability, quality, ethical issues and price.
In order for such a supply chain to function
smoothly, a single strong “facilitator” is
needed; because chains with many
intermediaries are becoming "obsolete." Such
facilitators are already appearing. For
example, in 2014, Bougs introduced its new
supply chain model [13]. By applying a direct
supply chain to the customer, they can reduce
costs and delivery time. This model allows
suppliers to cut only the flowers they use and
place them in place, saving time and
disposing of waste.

Of course, at each stage of the supply
chain there is a risk that the flowers will be
exposed to higher temperatures, which will
lead to their deterioration ahead of time. The
right logistics company helps keep both cost
and temperature under control, so the flowers
will arrive fresh and stay that way for much
longer.
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PROSPECTS AND OPPORTUNITIES FOR USING FOREIGN
EXPERIENCE FOR THE DEVELOPMENT OF INTELLECTUAL
TRANSPORTATION SYSTEMS IN UKRAINE

Sergiy Gritsenko, Iryna Vinichenko. «Prospects and opportunities for using foreign experience for
the development of intellectual transportation systems in Ukraine». The study aims to determine the
prospects and possibilities of using foreign experience for the development of intelligent transport systems in
Ukraine. The article deals with the history of the emergence of intelligent transport systems in the world. We have
investigated the prerequisites and promising directions for developing the global market of intelligent transport
systems: traffic management, road safety, and supervision; cargo management; automotive telematics; parking
management; automated vehicles. The main players in the field of business in this market have been identified.
It is systematized for the adaptation of countries that are developing due to the features of the European ITS
architecture, the US ITS architecture, the Japanese national ITS architecture, which are designed to improve the
lives of citizens. Variants of using information and navigation systems in the framework of European projects on
the example of cities are proposed. In the example of the European Union, the stages of implementation of the
ITS architecture are considered, and how this affects the congestion of roads in large cities. The creation of a
unified architecture of ITS allows you to control: the level of transport safety in transport and road traffic; energy
consumption and environmental impact; networks of logistics systems for passenger service and cargo
handling; management of transport, road construction, and repair works, parking places, collection of road
tolls, equipment for improving personal services of road users. We have substantiated the necessity of using an
integrated approach to improve the digitalization and intellectualization of transport systems, taking into
account their advantages and disadvantages, has been substantiated. Conceptual approaches to the
digitization of transport are generalized, closely related to logistics IT systems and the network of local roads.
The theoretical basis of the level of intellectualization of the Ukrainian transport systems in comparison with
foreign ones has been studied, the expediency of the possibility of developing this sphere in Ukraine with the
implementation of the project "Transparent infrastructure" has been proved. The organizational and economic
principles of the use of intelligent transport systems of the countries of the world for solving a wide range of
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problems have been determined: transmission of information in real-time for travelers, namely, traffic
schedules, information on delays; entrance fee for the passage of vehicles to the area of the city; accident
management; an electronic collection of duties. The legislative framework and the National Transport Strategy
of Ukraine for the period up to 2030 are considered. The real results of the development of transport systems that
are already being implemented in Ukrainian cities are displayed. A network of "smart roads" will be built in
Ukraine. To implement this task, high-quality fiber-optic communications are needed, which will pass along the
roads, which will allow the introduction of intelligent transport systems. The use of the world's leading
experience in the implementation of intelligent transport systems is strategic for Ukraine, determines its
competitiveness in the world market, and meets the requirements of integrating the national transport network
into the Trans-European transport network.

Keywords: intelligent transport systems, transport strategy, innovations, automated control
systems, traffic jams.

Cepeili puuyeHko, IpuHa BiHHiyeHKO. “llepcnekmueu ma MoXIUBOCMi BUKOPUCMAHHA
3apy6ixHo20 00c8idy 01 po38UMKY 6 YKpaiHi inmesniekmyanbHux mpaHcnopmHux cucmem”. Memoro
00CNiOXKeHHA € BU3HAYEHHA nNepcnekmus ma MOoXJ/ugocmeli 8UKOPUCMAHHA 3apybixHo20 0ocgidy 0ns
po38UMKY 8 YKpaiHi iHmesekmyadsbHUX MPAaHCnopmHux cucmem. Y cmammi po32iiSHymo icmopito
BUHUKHEHHSA [HmMeneKkmyaabHUX mpaHcnopmHux cucmem y ceimi. JJocnioxeHo nepedymosu ma 8u3HaqeHo
nepcneKMuBHi HanpAMKU po38UMKY 2/106a/1bHO20 PUHKY [HMeneKmyaabHUX MmMpaHCNOPMHUX cucmem:
ynpassiHHA OOPOXHIM pyxom; OOPOXHA 6e3neka ma HaA2nAa0; ynpaesiHHA 8aHMAXamu; asmomobinbHa
mesieMamuKd; ynpaeniHHA NApKy8aHHAM; A8MOMAMU308aHi MpPAHCNOpmMHi 3acobu. l0eHmucpikosaHo
OCHOBHUX e2pasuis y cgepi 6i3Hecy HA uyvomy puHky. Cucmemamu3osdHo 011 adanmavii KpdiH, wo
possusaiomocs, ocobnusocmi €sponelicokoi apximekmypu ITC, apximekmypu ITC CLUA, anoHcekoi
HayioHaneHoi apximekmypu ITC, AKi NOKAUKAHI clyxumu 0718 NOAINWEHHA XUmMMSA MiCMAH. 3anponNOHO8AHO
sapiaHmu 8UKOpUCMAHHA HopMayitiHo-HagieayiliHux cucmem y pamkax €sponelicbKux npoekmig Ha
npuknadi micm. Ha npuknadi €sponelicbko2o Coto3y po32naHymo emanu imniemeHmaduii apximekmypu ITC,
Mak AK ye 8NIUBAE HA 3d8AHMAXeHICMb 0opie y KpynHux micmax. CmeopeHHs €OuHoi apximekmypu ITC
00380/19€ KOHMPOA08AMU: pigeHb Ge3neku nepese3eHb HA MPAHCNOPMi MaA OOPOXHLO20 pyxy; obcs2
CNOXUBAHHA eHepeil ma enaue Ha 00BKINIA; Mepexi 102icmuYHUX cucmem 0718 06C/y208y8AHHA NACAXUpie
ma o6pobKuU 8aHMAXxis; ynpaeniHHag mpaHcnopmom, O0POXHIM 6Y0ieHUUMBOM | peMOHMHUMU pobomamu,
MicyamuU napkysaHHs, 360pom 00poXxHbOI n1amu, 06/1a0HAHHAM O/ NOJINUWEeHHA NepCoHAIbHUX Cepaicia
Yy4YacHUKi8 00poxHbo20 pyxy. O6rpyHMo8aHo HeobXiOHiCMb BUKOPUCMAHHA KOMNJIEKCHO20 nioxody 00
yO0CKOHaneHHA cucmemu Gidxumanizayii ma iHmenekmyanizayii mpaHcnopmHux cucmem 3 ypaxy8aHHAM ix
nepesaz ma HeoosiKig. Y3azaneHeHO KoHUenmyasbHi nioxodu 00 oyugposku MpaHcnopmy, AKi MicHO
nos’s3aHi 3 nozicmuyHumu IT-cucmemamu ma mepexero agmodopie micyego2o 3HaqeHHs. JJocnioxeHo
meopemuyHe niOrpyHms pieHs iHmenekmyanizayii yKpaiHCbKux mpaHcnopmHux cucmem 8 NopieHAHI 3
3apybixxHUMuU, 0osedeHa OOUINIbHICMb MOXJUBOCMI po38UMKY Ui€el cchepu 8 YKpaiHi 3 8npoeadxeHHAM
npoekmy «[lpo3opa iHgppacmpykmypa». BusHayeHo opadHi3auiliHo-eKOHOMIYHI 3acaou B8UKOPUCMAHHA
iHMenekmMyanbHUX MPAHCNOPMHUX cucmem KpdiH ceimy OnA 8upiuleHHA WUpoKo2o Kosid npobrem:
nepedadya iHopmauii 8 pexumi peasnbHo20 Yacy 0719 MaHOpigHUKi8, a came po3kiady pyxy mpadcnopmy,
iHpopmayii npo 3ampumku; 8cmynHuUll 8HECOK HA NPOI30 MPAHCNOpmMHuUx 3dcobig y palioH micma;
YNpasniHHA asapisamu; eleKmpoHHe cmAzHeHHAa muma. Po32naHymo 3akoHodasdy 6asy ma HauioHanbHy
MpaHcnopmHy cmpameezito YkpaiHu Ha nepiod 0o 2030 poky ma 8i0obpaxkeHo pedsibHi pe3ysibmamu
pO38UMKY MPAHCNOPMHUX CcucmeM, SKI 8Xe 8nposadXylomscs 8 YKpAiHCbKux micmax. B YkpaiHi
6y0ysamumyme Mepexxy «po3yMHUX 0opiz». [lna peanizayii ybo2o 3a80aHHA NompibHUU AKICHUU 80/I0KOHHO-
onmuyHUl 38'A30K, AKUU npoxoodumume y3008X dasmooopie, wWo 00380/UMb 8NPOBACKY8AMU
iHmenekmyasnsHi MpaHcnopmHi cucmemu. BukopucmaHHA nposiOHo20 c8imogo2o 0ocgidy 8 obrnacmi
8NPOBAOXKEHHA iHMeneKmMyanabHUX MPAaHcnoOpMHUX cucmem MAe cmpamezidHull xapakmep 071 YKpaiHu,
8U3HAYAE iT KOHKYPEHMOCNPOMOXHICMb HA C8IMOBOMY PUHKY, 8i0n08iddae 8UMO2am iHmMezpauil HayioHanbHoI
mpaHcnopmHoi mepexi 8 TpaHc'egponeticbKy mpaHCNOpMHy MepeXxy.
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Knio4doei cnoea: iHTenekTyanbHi TPaHCNOPTHI CUCTeMK, TPAHCNOPTHA cCTpaTeria, iHHOBaLii,
aBTOMATM30BaHi CMCTEeMU YNPaBAiHHA, 3aTOPWU.

Cepeeli lpuyenko, Upuna BuHHu4YeHko. «[lepcneKmuebl U 803MOXHOCMU UCNO/IL308AHUA
3apy6exxHo20 onbima OnA paseumus 8 YKpauHe UHMeJJIeKmyasbHbIX MPAHCNOPMHbIX cucmem».
Lleneto uccnedosarus asnaemca onpedesieHUe Nepcnekmus U 803MOXHOCMeU UCNO/b308aHUSA 3apybexHo20
oneima 0711 passumus 8 Ykpauxe UHmMesisieKmyasbHsix mpaHCNOpMmMHblx cucmem. B cmamee paccmompeHa
ucCmopus B803HUKHOBEHUS UHMEZIeKMyasibHbIX MPAHCNOpMHbIX cucmem 8 Mmupe. MccnedosaHel
npeodnoculIKU U onpedesieHbl  NepcnekmugHble  HANpasieHus passumus  2106a71bHO20  PbIHKA
UHMEIZIeKMYasibHbIX ~MPAHCNOPMHbLIX — cUCMeM:  ynpasrieHue OOPOXHbIM — O8UXeHUEM;, OOpPOXHAsA
6e3onacHocms U Ha030p; ynpassieHue 2py3amu; asmomobusibHas menemMamuka, ynpasieHue napKkoskou;
asmomMamu3upos8aHHsie mpaHcnopmuele cpeocmesad. MloeHmuguyuposaHbl OCHOBHble U2POKU 8 chepe
6u3Heca Ha 3mom peiHke. Cucmemamu3upo8aHo 0718 adanmayuu CMpax, 4mo passusarmcs, ocobeHHocmu
Esponetickot apxumexkmypel UTC, apxumekmypol UTC CLUA, anoHckoU HayuoHaneHou apxumekmypesi UTC,
Kakue npu3gaHbl CyXume 018 YyYWeEHUS XU3HU 20pOXaH. [pednoxeHsl 8apudaHmsl UCNO/Ib308GHUA
UHGOPMAYUOHHO-HABURAYUOHHBIX CUCMEM 8 paMKax e8ponelickux Npoekmos Ha npumepe 20poodos. Ha
npumepe Esponelickoeo Coro3a paccmompeHsl 3mans umniemMeHmauuu apxumekmypoel UTC, mak kak 3mo
gnusem Ha 3a2pyxeHHOCMb 00poe 8 KpynHbix 2opodax. Co3daHue eduHol apxumexkmypel UTC nozeongem
KOHMPO/Upo8ame: yposeHb 6€30nacHOCMU Nepeso3oK HA4 mpaHcnopme U 00POXHO20 08UXeHUs,; obvem
nompebsieHus 3HepauU U 8/IUAHUE HA OKPYXalowyto cpedy; cemu slo2ucmudeckux cucmem 0/18 06C/TyXusaHu s
naccaxupos u obpabomku 2py308; ynpassieHue MpAaHCNOPMoOM, OOPOXHbIM CMpoumensbCcmseom U
peMOHMHbIMU pabomamu, Mecmamu napKosKu, Cbopom 00POXXHOU niamel, 06opydosaHuem 014 ys1yyweHus
NepCcoHasIbHbIX CeP8UCO8 y4aCMHUKO8 O0POXXHO20 08uxeHuUs. O60CHOBAHA HEOHXOOUMOCMb UCNO0J16308AHUA
KOMNJIEKCHO20 N00X00d K yCO8epIEHCMBOBAHUIO cUCMeMbl QUOXUMAIU3ayuu U UHmesiekmyanausayuu
MPAHCNOPMHbLIX CUCMeM C y4emoMm ux npeumyuwjecms u Hedocmamkos. Ob606uweHbl KOHUenmyasabHblie
Nnooxo0bl K oyuUposKe MPAHCNOPMA, KOMOPble MeCHO C8A3AHbI C Io2ucmuyeckumu IT-cucmemamu u cemoio
asmooopo2 MecmHo20 3HA4YeHusA. VlccnedosaHa meopemuyeckas OCHOBA YpOBHA UHMesieKmyanausayuu
YKPAUHCKUX MPAHCNOpMHbIX cucmemM 8 CpasHeHUU C 3apybexHbiMu, 00KA3aHa uyenecoobpasHocme
803MOXHOCMU  paszsumua 3mol cgepsl 8 YkpauHe ¢ 8HeOpeHuem npoekma «[lpo3payHas
uHgppacmpykmypa».  OnpedesieHbl  OpP2aHU3AYUOHHO-IKOHOMUYECKUe  NPUHYUNLI  UCNOJIb308AHUSA
UHMeI/IeKMyasbHblX MPAHCNOPMHbIX cUCmeM CMPAaH Mupa 01 peweHUs WUPOKOo20 Kpy2d Npobrem:
nepedaya UHGOpPMAayuu 8 pexxume pedsibHO20 8peMeHuU 0J1F NymeuwecmeeHHUKO8, a UMeHHO pdcnucaHus
08UXEHUA MPpAaHCNopmd, UHGOPMAyuu o 3a0epXXKax; 8CmynumesibHbil 83HOC HA Npoe30 MPAHCNOPMHbIX
cpedcma 8 palioH 20po0a; ynpassieHue asapusaMU; 3/1eKMPOHHOE B83bICKaHUE NOoWwJsuHbl. PaccmompeHa
3akoHodamesbHaa 6asa u HayuoHaneHas mpaHcnopmHasa cmpamezus YkpauHel Ha nepuod 0o 2030 200a u
omobpakeHbl peasibHble pe3ysibmamsi pazsumus MPAaHCNOPMHbIX CUCMEM, KOMOopble yxe 8HeOpAomcs 8
YKPAuHCcKux 20poodax. B YkpauHe 6ydym cmpoums cemb «yMHbix 00po2». [lna peanusayuu 3mozo 3a0dHus
HYXHA Ka4yecmeeHHAs 80/1I0KOHHO-0NMUYecKas c8s3b, Komopas 6ydem npoxooume 800/ d8MOO0PO2, 4YMo
Nno380/1um 8HeOpAMb UHMeIZIeKMyasibHble MpaHCcnopmHsle cucmemsl. Yicnoe3o8aHue 8edyujezo Mupog8o2o
onbima 8 0671acmu 8HeOpeHUs UHMEIeKMYyadsbHbIX MPAHCNOPMHbIX CUCMEM umeem cmpameaudeckud
xapakmep 0514 YKpauHsl, onpedessem ee KOHKYpeHmMochocobHOCMb HA MUpPOBOM pbiHKe, omeaeydem
mpeb0o8aHuUAM UHMezpayuu HayuoHaabHol mpaHcnopmHoUl cemu 8 TpaHceesponelicKyo mpaHCcNopmMHYio
ceme.

Knroueasbie cr1oea: VHTeNNeKTyanbHble TPAHCMOPTHbIE CUCTEMBI, TPAHCMOPTHAs CTpaTerus,
WHHOBaL MK, aBTOMATU3NPOBaHHbIE CUCTEMbI YNPaBAeHMsA, NPOOKN.

Introduction. The use of information
systems in traffic management is associated
with the rapid development of modern cities,
increasing the number of rolling stock on the
streets, new routes, and others. As a result, the
amount of information needed for analysis

and operational decision-making has grown
significantly. The information component has
become an integral part of urban life.
Therefore, computers and special programs
came to the rescue in this area. When
organizing and regulating the work of land
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transport, means of communication and
computer control are used. The level of use of
information systems in Ukraine is shallow.
Further development of urban transport is
not possible without computer technology,
namely without intelligent transport systems
(ITS). Many cities relied on the experience of
developed countries in planning and
implementing ITS. However, cities can
develop their own approaches that match
their own unique characteristics. They have a
unique opportunity to use someone's
experience and make a short leap forward to
use it more effectively. Therefore, it is
necessary to form new approaches to
understanding intelligent transport systems
and study ITS's phenomenon as an economic
resource of transport users in the provision of
transport services in cities, the development
of regional industrial and logistics
infrastructure.

The purpose and objectives of the
study: to analyze the global intelligent
transportation system; to analyze the global
and regions market potential and to
substantiate the advantage, opportunity, and
challenge, restraints, and risks; to analyze the
prospects of development in the Ukrainian
market intelligent transport system.

Basic material and results. The
transport  system has a  complex,
multifactorial, non-stationary flow processes
(passenger, material, information, financial),
which require research, description, and
subsequent optimization based on the use of
analytical modeling, adapted to logistics
administration [1].

The increase in cities has led to a rapid
increase in passenger traffic. The needs of
people to move are usually unpredictable, so
planning, and in particular forecasting
passenger traffic, is one of the most
challenging tasks in transport.

ITS is essentially a mix of computers,
information technology, and
telecommunications with knowledge in the
automotive and transportation sectors. Key
ITS technologies are emerging from
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significant developments in these sectors.
Thus, ITS can be defined as the application of
computer, information, and communication
technologies to manage vehicles and
networks in real-time, including the
movement of people and goods.

ITS covers all functional components:
traffic management, commercial vehicle
management, vehicle monitoring and
control, transit management, emergency
services, driver and passenger services,
electronic payment services, data archiving,
and  maintenance and  construction
management [2].

The global market for intelligent
transport systems by 2026 may reach about
78 billion dollars. USA, and in the forecast
period from 2019 to 2026 it will grow with an
average annual growth rate of about 12%.

The origin of intelligent transportation
systems dates back to the 1960s when the
Electronic Route Guidance System was
developed in the U.S. However, the ITS World
Congress in Paris in 1994 accelerated the
development and deployment of intelligent
transportation systems to enhance the traffic
control systems across the globe. Since then,
numerous ITS applications have been
developed by various organizations
worldwide and customized as per specific
needs. It has become a global phenomenon,
garnering attention from the automotive
industry, transportation professionals, and
political decision-makers alike. While the
conventional ITS stage was focused on
creating a technical foundation, the present
stage is characterized by the development of
feasible ITS products.

Global Intelligent Transportation System
Market can be divided into such directions:
Traffic  Management, Road Safety &
Surveillance, Freight Management, Road User
Charging, Parking Management, Automotive
Telematics, Automated Vehicles.

Key market players operating in the
global intelligent transportation system
market include WS Atkins PLC, Siemens AG,
Thales Group, Nuance Communications
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Incorporation, Garmin International Inc,
Hitachi Ltd., EFKON AG, Iteris Inc., Telenav Inc.,
TomTom NV [3].

The development of European ITS
architecture results from two projects funded
by the European Commission - KAREN
(started in 1999) and FRAME [4]. The first
European ITS Framework Architecture was
produced in November 2000 by the KAREN
Project, funded by the European Commission.
EU Member States are currently using the
European Framework Architecture as a basis
for the development of their local, regional,
and national ITS architectures. The purpose of
the FRAME Projects, launched in the Summer
of 2001, is to refine the first version of the
Framework Architecture and provide support
toits development and application. The aim is
to give active assistance to all EU Member
States (and applicant countries) wishing to
develop their own architectures and to
provide an opportunity for them to exchange
experience [5].

Frame project includes initial ideas of
European ITS framework architecture with the
following documentation: European ITS
functional architecture; European ITS physical
architecture; European ITS communication
architecture; European ITS cost-benefit
analysis; European ITS implementation study;
ITS implementation model [6].

The European ITS Framework
Architecture is designed to provide a flexible
framework that individual countries can tailor
to their requirements. National ITS
Architecture projects based on the European
ITS Framework Architecture, such as ACTIF
(France), ARTIST (Italy), TTS-A (Austria), and
TEAM (Czech Republic), therefore have a
common approach and methodology. Still,
each has been able to focus on local
importance aspects and develop them in
more detail [7]. The project frame has
continued as the E-FRAME FP7 project. There
are  significant  differences  between
approaches in designing the ITS architecture.
US ITS Architecture is based on the physical
viewpoint, European architecture relies
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mostly on users' needs and functional view,
while Japanese national ITS architecture uses
object-oriented methodology.

The action plan for ITS deployment can
be considered the document that initiated
stronger and more focused ITS development
in the European Union. Although there was a
high level of harmonization in strategic
research supported by the European
Technology Platforms ERTRAC and ERTICO-
ITS, the framework for ITS deployment in road
transport was still designed [8]. The action
plan's preparation included stakeholders’
consultation, workshops, online survey
(public debate), and discussion groups.

The use of information and navigation
systems within the framework of European
projects can be shown in the example of the
following cities: Bristol (CONCERT - TFIS for
better use of the Park and Ride system);
Brussels (CAPITALS - TFIS as part of a superior
traffic management system in tunnels on the
inner ring of the city); London (CLEOPATRA -
Determination of the influence of TFIS in the
identification of crash sites on the choice of
drivers along with the road network and the
efficiency of transport in the network); Lyon
(CLEOPATRA - information strategy for TFIS in
automatic mode using data obtained from
measurements carried out on the road
network); Munich (TABASCO - TFIS for Park
and Ride); Piraeus (COSMOS - strategy to
change the direction of traffic flows in the
seaport area); Southampton (EUROSCOPE -
integrated crash site identification and
parking management); Toulouse
(CLEOPATRA - a general strategy for changing
the direction of traffic flows); Turin
(CLEOPATRA - the TFIS strategy together with
the city's traffic management strategy) [9].

Considering the European Union's
expertise in the development of transport
systems, we must take into account the
course of Germany called "Industry 4.0",
which is a course of industrial deployment
with extensive use of cyber-physical systems.
The method of revolutionary development
"Industry 4.0", popularized in the European
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Union, transfers the standardization of
transport systems through digitization and
the creation of innovative environmentally
friendly technologies. There are now two
major innovative transformations of EU
transport systems:

1. Smart transport through digitalization.
This is done with the help of artificial
intelligence, namely digital vision and Big
Data technologies because it allows you to
track and monitor each vehicle that affects
the unloading of traffic flows and affects
safety and reduces the number of accidents.
The digitalization of smart transport is closely
linked to logistics IT systems. Because, using
modern "cloud" logistics IT-systems, you can
not only quickly find a customer, calculate the
most cost-effective route, but also choose the
associated cargo on the way back.
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2. Implementation of ITS (intelligent
transport systems) and ITM (intelligent
transport networks). The focus of both
European and global automotive markets are
intelligent transport systems. Already today,
many smart solutions are being created, such
as even "smart" highways, wherewith the help
of transponders, you can quickly adjust the
density of traffic flows and make contactless
payments for travel on roads. The most
famous car manufacturers globally (Audi,
BMW, General Motors, Cadillac, Toyota,
Google, Continental, Mercedes-Benz, Volvo,
Tesla Motors) have been working intensively
unmanned vehicle control technologies in
recent years [10].

However, the trend of intellectualization
and digitalization of transport systems causes
specific problems (Table 1).

Table 1 - Advantages and disadvantages of intellectualization and digitalization of EU

transport systems

Advantages

Disadvantages

Overall road safety is increased through better
control and monitoring

The cost of electric cars is higher than usual

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

Payments for violations are reduced and revenues
to the state treasury are reduced

Reducing the cost of transportation

Loss of jobs for drivers, controllers, cashiers

Save time due to absence need to drive a car

The issue of cybersecurity is exacerbated

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

The problem of disposal of electric batteries and
their service

All over the world, intelligent transport
systems have long been used to solve a wide
range of problems, namely:

Transmission of real-time information for
travelers, namely the schedule of traffic,
information about delays. Objective: To help
travelers make a choice in favor of intelligent
transport and make public transport more
attractive. Examples: Hong Kong, Brisbane,
London, and Berlin.

Entrance fee to the city area. Objective: To
reduce the demand for vehicle travel and
reduce traffic jams throughout the territory, a
toll is applied. Public transport is given
priority; it uses tax-free lanes. Examples:
Stockholm, London, Singapore. Similar
technologies are used in different cities in
Italy and Norway.

Accident management. Objective: To
ensure the central point's operation to reduce
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the consequences of emergencies on the
road and in the public transport system.
Examples: Beijing, London, Madrid, Sydney,
Singapore.

Freight transport management.
Objective: To improve the efficiency of the
fleet. Examples: the United Kingdom, the
United States, Japan, Austria, Germany,
Switzerland, and Australia.

Electronic payment collection. Objective:
Smart cards are used as a form of e-wallet.
These cards can be topped up at payment
stations (banks, small shops) or online, and
then they can be used to pay for goods and
services. Examples: London, Bangkok, Kuala
Lumpur, Bogota, Hong Kong, Singapore,
Madrid. The use of such a volume and input-
based access system is planned in Mumbai
and Bangalore, India.

Electronic toll collection. Objective:
Electronic toll collection (ETC) helps make
payment more convenient, requires fewer
stops, reduces toll collection costs, and
minimizes revenue gains due to corruption
compared to manual toll collection systems.
Examples: CityLink, Melbourne; highways in
Malaysia and toll roads, Brazil.

Security control systems. Objective:
Safety control systems are designed to reduce
the number of accidents by increasing drivers'
attention in unusual road conditions—for
example, Europe, China, and the USA [2].

The development of intelligent transport
systems in the transport infrastructure of
Ukraine has not become widespread. It is
more limited to the use of satellite navigation
and obsolete traffic control equipment.

Examples of Ukrainian ITS testing began
in 2008, in Kyiv, a system such as "Smart Traffic
Light" was introduced. In Kyiv, 478 traffic
lights were connected to the mobile Internet.
They are equipped with an automated control
system that can respond to the situation on
theroad. The essence of the course is to create
a "green wave." The use of green waves to
control traffic is considered a promising way
to reduce delays and emissions.
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Kharkiv has progressed further along the
path of introducing an intelligent urban
transport system in Ukraine. Before the 2012
European Championships, Kharkivpastrans
developed several computerization
programs: a single road, a GPS navigation
system, and a single urban transport system.

In 2011, Kharkiv set a course for a
comprehensive GPS navigation system on all
public vehicles. From the middle of the year
on all mobile phones, Miskelektrotrans the
GPS-navigator works. Besides, the transport
infrastructure is gradually approaching the
creation of a simple transport system in the
city, which allows you to efficiently and
effectively regulate passenger traffic and
respond to any situation on the roads [11].

Today, Ukraine has already developed a
National Strategy for the Development of the
Transport System in Ukraine until 2030. This
document covers the following tasks:

- introduction of new technologies and
intelligent transport systems (ITS) to improve
the quality of transport services, information
systems on services provided, the
introduction of electronic and integrated
automatic fare payment system;

- creation of a network of multimodal
transport and logistics clusters and primary
logistics centers, "dry ports," terminals,
specialized transshipment complexes, etc.
[121.

Also, one of the latest achievements in
the field of ITS development in Ukraine is that
the Ministry of Infrastructure of Ukraine is
initiating a project to digitize the local
highway network to collect geo-coordinates
of roads, as well as create a separate database
and service for local network certification,
which will be available to all regional
administrations.

Besides, together with TAPAS, the
Ministry of Infrastructure works on the project
"Transparent Infrastructure." This project will
allow for effective on-site monitoring and the
formation of automatic reports and
visualizations on maps of road repair facilities
[13].
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In conclusion, we note that the intensive
implementation and use of intelligent
transport systems for Ukraine should be only
with the support of the government and
taking into account the following conditions:

1. The real direction of improving the
efficiency of the transport system of Ukraine is
to ensure greater openness for new transport
companies, attract private capital, develop
competition in all sectors of transport
(including railway rolling stock), leaving state
market regulation only for elements that
cannot be eliminated. structures) and which
are necessary to ensure an adequate level of
transport safety. To do this, it is worth using
the experience of other countries to open
markets for transport systems for private
capital.

2. The state should monitor the efficiency
of all modes of transport and prevent
asymmetries in competition between them.

3. Analyze the legal system that regulates
transport and transport-related construction,
environmental and other issues regarding
their  compliance  with  international
standards.

4. Transport policy should form the basis

53-61
v.4 (2020)
https://smart-scm.org

establishment of integrated public transport
systems for the use of intelligent transport
systems [14].

5. Intelligent transport systems can be
effectively used in a network of multimodal
transport and logistics clusters [15, c. 347-
350].

Conclusions. The domestic transport
system is of international importance, as the
transport routes passing through Ukraine
connect Asia, Western and Central Europe.
Ukraine has the prerequisites for building a
transport and logistics system similar to the
European one.

Today, the approved National Transport
Strategy of Ukraine for the period up to 2030
sets the task of introducing new technologies
and intelligent transport systems for
unhindered mobility, interregional
integration, and improving the quality of
transport  services. Implementing the
provisions of the strategy will make it possible
to create an effectively functioning transport
complex of Ukraine, taking into account the
progressive world experience of
development and implementation of
intelligent transport systems.

local authorities' action on the
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