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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 for innovative 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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CREATION OF AVIATION TRANSPORT AND LOGISTIC CLUSTERS
NETWORK

Sergiy Gritsenko, Olga Karpun. «Creation of aviation transport and logistic clusters network». In
the transport and logistics systems of the Ukrainian regions, the constituent elements of different types of
vehicles, airports, seaports, railway junctions, logistics centers are separated and aimed at achieving individual
goals. They do little to achieve common goals, which limits the access of Ukrainian products to the world
transport market. The current state of the Ukraine transport system requires research on the formation of
aviation transport and logistics clusters. The purpose and objectives of the research are to substantiate the
theoretical and methodological foundations and develop practical recommendations for the formation of
aviation transport and logistics clusters network as an organizational and economic form of effective
interaction of all its participants.

The intensification of Ukraine’s activities on the development of international cooperation in the field of
transport services, adaptation of national legislation to EU norms and standards, as well as countries that are
members of international associations, has been considered. The main goal for all participants of the aviation
transport and logistics cluster is to provide a competitive service to customers with optimal total costs. The
network of aviation transport and logistics clusters is considered as a basis for productive cooperation of
partners with a balance of conflicts of interest. The peculiarities of the advantages of membership in aviation
transport and logistics clusters are identified.

A network of aviation transport and logistics clusters in Ukraine has been proposed, which can be
introduced by seven international leading airports — «Lviv» named after Danylo Halytsky, «Dnipro», «Odesa»,
«Kharkiv», «<Kyiv» named after I. Sikorsky (Zhulyany), «Boryspil» (Kyiv) and «Zaporizhzhia International Airport»,
which serve about 98% of the total passenger, mail and cargo flows and provide six transit routes. The potential
of Ukraine's leading international airports has been described. The principles of formation and coordination of
management of different types of transport within aviation transport and logistics clusters has been defined:
voluntary partnership, innovation, transparency and stability of «rules of the game», multimodality, satellite
navigation, intelligent transport systems, information technologies, electronic document management and
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corporate social responsibility. The components of the competitiveness of the aviation transport and logistics
clusters network in the global environment has been identified in order to create an effective management
system for transportation safety and productivity.

The formation of the aviation transport and logistics clusters network as drivers and catalysts for
economic development in the regions will allow maximizing the transport potential of Ukraine. This will make it
possible to create a customer-oriented system of transport services and obtain a synergy effect from the optimal
coordination by the leading airports of potential of all transport modes on the basis of partner-competitive
principles during the implementation of traffic.

Keywords: transport and logistics cluster, transport potential, aviation industry, international airport,
synergistic effect.

Cepeiti TpuyeHko, Onvbea KapnyHo. «CmeopeHHA MepeXi aseiayiliHux mpaHcnopmHo-
Jlozicmuy4HUX Knacmepie». Y mpaHcnopmHo-102iCcMUYHUX CUCMeMax YKPaiHCbKUX pe2ioHi8 CKkiadosi
efleMeHmu pi3HUxX 8udie MpAaHCNOPMHUX 3acobis, aeponopmis, MOPCLKUX NOpmMis, 3ai3HUYHUX 8Y3/1i8,
J102icMuYHUX YyeHmpia po3pisHeHi i cnpamosaHi Ha 0ocaeHeHHA iHOU8iOyansHux yinet. BoHu mano cnpusiome
00CA2HeHHI0 3a2a/1bHUX Yinel, ujo 0bmexye 8uxio yKpaiHCbKoi npodyKyii Ha caimosuli mpaHcnopmHuUl pUHOK.
CyyacHuli cmaH mpaHcnopmHoi cucmemu YkpaiHu nompebye 00C/iOXeHHs numaHe HOpMy8aHHA
asiayitiHux mpaHcnopmHo-102iCMUYHUX Kaacmepis. Mema | 3a80aHHA 00C/IOXeHHA nojs2drme 8
006rpyHmMy8aHHi meopemuKo-mMemo0O0sI02iYHUX OCHO8 i po3pobrieHHi NPAKMUYHUX pekomeHOauili wooo
popmysaHHA Mepexi agiauyitiHux mpaHcnoOpMHO-/I02ICMUYHUX K/1dcmepig AK Op2dHi3auitiHo-eKOHOMIYHOI
opmu echekmusHOT 83aEMOOii 8Cix Ii y4acHuKis.

Po3znaHymo akmusizauito disneHocmi YkpaiHu wjo0o po3sumky MiXkHaGpoOHo20 chispobimHuymesa y
chepi mpaHcnopmuux nocsye, adanmaduil HayioHanbHo20 3aKkoHodascmaa 0o Hopm ma cmaHodpmis €C, a
MAKkoX KpaiH, ujo 8xo0ame 00 MiXXHAPOOHUX 06’€OHaHb. Bu3HauyeHo ocHO8Hy memy On1A 8CiX y4dCHUKiI8
asiayitiHoeo MpaHcNoOpmMHoO-102iCMUYHO20 KAacmepa — ye HAOAHHA KOHKYPeHmMOCNPOMOXHO20 cepsicy
KJIEHMAm 3 onmumasabHUMU 3a2aibHUMU sumpamamu. Mepexa asiayitiHux mpaHcnopmHo-/102icmuYyHUX
Knacmepie po32/1a0aembCs K 0CHO8A 071 NPOOYKMUBHOI cnisnpayi napmHepig 3 pieH08a20t0 KOHGAIKmMy
iHmepecis. I0eHMugikosaHo ocobusoCMi nepesaz YneHcmMaad 8 dgiauitiHux MpPAaHCNOPMHO-102ICMUYHUX
Knaacmepax.

3anponoHo8aHO MepeXxy asiayitiHux mpaHcnoOpmMHO-102iCMUYHUX Knacmepia 8 YKpaiHi, AKy MOxymb
3anposadumu CiM MiXXHAPOOHUX NposiOHuUXx aeponopmis — «Jlbgie» im. [JaHuna lanuyvkozo, «[Hinpo»,
«Oo0eca», «Xapkie», «Kuis» im. I. Cikopcokozo (KynsHu), «bopucnine» (Kuig) ma «MixHapoOoHul aeponopm
3anopixxa», aki 06¢y208ytoms 671U3bK0 98 % 3a2a/1bHUX NACAXUPONOMOKI8, NOWMO-8AHMAXXONOMOKi8 ma
3a6e3neyyrome Wicme MpAaH3UMHUX Hanpamkie. OXapakmepu3o8aHO NOMeHYias MiXXHAaPOOHUX NPOBIOHUX
aeponopmise YkpaiHu. BuzHayeHo npuHyunu ¢opmMy8aHHA ma KOOpOUHAUii ynpasniHHA pi3HUMU sudamu
mpasdcnopmy 8 mexax asiayitiHux mpaHcnopmHO-102iCMUYHUX Kiaacmepis: 006p0o8inbHOI napmHepcbKoi
83aemodil, iHHosayiliHocmi, npo3opocmi ma cmabineHoCMi «npasus 2pu», MyabMUMOOAIbHOCM,
CYyNymHuKkogoi Hasizauyii, iHmenekmyaabHUX MPAHCNOPMHUX cucmeM, iHhopmayiliHux mexHonoaid,
e/1eKmpOHHO20 OOKyMeHmMoobi2y, KOpnopamusHoi coyiasnbHoi 8idnosioansHocmi. BuokpemneHo cknadosi
efleMeHmu KOHKYpPeHmMOoCNPOMOXHOCMI Mepexi asiayiliHUx mpaHCcnopmHo-7102iCMUYHUX Kaacmepig y
c8imosomy ceped0osUWi 3 MeMoIo CMBOPeHHA e(heKmuesHOI cucmemu ynpassiiHHA 6e3nekoro nepegeseHb ma
ix npodykmuegHocmi.

QDopmysaHHA Mepexi asiayilHuUX mMpaHcNOpMHO-J102iCMUYHUX K/1dcmepie Ak Opatigepie ma
Kkamanizamopia eKoHOMIYHO020 pO3BUMKY 8 pe2ioHax 00380/UMb MAKCUMAJIbHO B8UKOpUCMo8ysamu
mpaHcnopmHul nomeHyian YkpaiHu. Lle dacme moxnausicme cmeopumu KliEHMOOPIEHMOo8aHy cucmemy
MPAaHcNopmHo20 06C/y208y8aHHA | ompumMamu cuHepeemuyHuUl egpekm 8i0 oNMUMAsIbHOI KOOPOUHAYi
NposiOHUMU daeponopmamu nomeHyiasy ycix sudie mpaHcnopmy Ha OCHO8i NAPMHePCbKO-KOHKYPEHMHUX
3acaod nio yac 30ilicCHeHHs nepeae3eHsb.

Knro4doei cnoea: TpaHCNOPTHO-NOTICTUYHNIA KIacTep, TPAaHCNOPTHUIA NOTeHLUian, aBiauiiHa ranysb,
MiXKHapOOHWIA aePONOpPT, CUHEPFETUYHUN edeKT.

Cepzeii TlpuyeHxko, Onv2za KapnyHo. «Co30aHue cemu asUAYUOHHbIX MPAHCNOPMHO-
Jloeucmu4ecKkux Kiacmepoe». B mpaHcnopmHo-o2ucmuydeckux cucmemax YKpPAUHCKUX pe2uoHO8
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cocmasnanwue 3/1eMeHmebl PasiudHbix 8UG08 MPAHCNOPMHbIX Cpedcms, d3ponopmos, MOPCKUX NOPMOs,
XKesle3HOOOPOXHbIX Y3/108, J102UCMUYECKUX UEHMpPOo8 pa3pO3HeHHbl U HAnpassieHvl HA O00CMuUXeHue
uHOuBuOdyanbHelx uenel. OHU Masao cnocobcmaeyom 0ocmuxeHuro obuux uesed, 4mo o2paHu4usaem 8bixoo
YKpauHckol npodykyuu Ha Muposol mpaHcnopmHsil peiHoK. CospemMeHHoe coCmoaHue mpaHcnopmHou
cucmemsl YKpauHel mpebyem uccie0o8aHus 80npocos ¢opMupo8aHus asuayUOHHbIX MPAHCNOPMHO-
Jioeucmuydeckux knacmepos. Llene u 3a0aqu uccnedosaHus 3akao4aromcs 8 060CHOBAHUU MeEopemuKo-
Memo0o/i02UYecKUX OCHO8 U pa3pabomke npakmuyeckux pekomeHOAyuli no GopmuposaHuo cemu
dBUAUUOHHbIX MPAHCNOPMHO-/I02UCMUYeCKUX KIIacmepo8 KAk op2aHU3dyUOHHO-IKOHOMUYECKoU GopMobl
3¢hchekmusHO20 83aumModelicmaus 8cex ee y4aCmMHUKOB.

PaccmomperHo akmusu3ayuto OesmesibHOCMU  YKpauHel NO  pazsumuio  Mexo0yHapoOHO20
compyOHuU4Yecmea 8 cghepe mMpAaHcNOpMHbIX ycaye, adanmayuu HAYUOHA/IbHO20 3dKOHOOamesbcmea K
Hopmam u cmaHoapmam EC, a makxe cmpaH, 8xo0auux 8 MmexoyHapooHble obveduHeHus. OnpedeneHa
OCHOBHAsA Uesb 0/ 8CeX YHAaCMHUKO8 asUudyUuoOHHO20 MPAHCNOPMHO-/102UCMUYECcK020 Kaacmepa — 3mo
npedocmassieHue KOHKypeHmMocnocobHO20 cepsuca KiueHmam ¢ onmuMasibHeiMu o6WuMu 3ampamamul.
Cemb aBUAYUOHHbLIX MPAHCNOPMHO-102UCMUYECKUX KIacmepos paccmMampusdaemcss KAk OCHo8a Osif
NpoOyKMuUgHo20  compyoHUYecmed nNApmdepos C  pdsHosecueM  KOH(/IUKMA  UHMepecos.
MoenmuguyuposaHo ocobeHHOCMU npeumMywecms 4YJeHCMed 8 AB8UAUUOHHbIX MPAHCNOPMHO-
Jlo2ucmuyecKux Kacmepax.

[MpednoxeHo cemb asUAYUOHHbLIX MPAHCNOPMHO-102UCMUYECKUX KIIacmepos 8 YKpauHe, Komopyio
Mo2ym 8HeOpuUMb ceMb Mex0yHAPOOHbIX 8edyLux asponopmos — «/lb8os» um. JaHuna lanuykoezo, «JHenps,
«O0ecca», «Xapokos», «Kues» um. U. Cukopckozo (KynaHsi), "bopucnons” (Kueg) u «Mex0yHapoOHsil
asponopm 3anopoxwe», Komopsle 06C/1yxusaom okosao 98% obwux Nnaccaxuponomokos, ho4Ymo-
2py30N0MOKO8 U obecneyusarm wecms MpAH3umMHbelx HanpassaeHuld. Oxapakmepuso8aH nomeHuyuasn
Mex0yHapoOHbIx 8e0yWjux asponopmos YkpauHsi. OnpedeseHbl npuHYUNel GopMuposaHusa u KoopouHayuu
ynpasneHusa pasaudHeIMu 8UOAMU MpaHcnopma e npedesiax asuayuoHHbIX MPAHCNOPMHO-/T02UCMUYeCcKUX
Knacmepos: 006p0o80/IbLHOZ0 NAPMHEPCKO20 83aumoodelicmaus, UHHOBAUUOHHOCMU, Npo3payHocmu u
CcMabubHOCMU «NPAsusl U2pbl», MyJbmUuMOOdIbHOCMU, CNYMHUKOB0U HAsu2ayuu, UHMesI1eKmyasnbHbIX
MPAHCNOPMHLIX cucmeM, UHMOPMAYUOHHBIX MexHOo/02ull, 37eKMpPOHHO20 O00KyMeHmoobopoma,
KopnopamusHoU  coyuasnbHol  omeemcmeeHHOCMU.  BeiOeneHsl  cocmasnsmowjue  31eMeHmol
KOHKYpeHmocnocobHOCMuU cemu dsudyUOHHbIX MPAHCNOPMHO-02UCMUYECKUX KIacmepoe 8 mMuposol
cpede C uyenblo €030aHUA 3hekmusHoU cucmemMsl ynpassieHus 6e30NacHOCMbIO Nepeso3oK U UX
npousgooumesibHOCMU.

DopmuposaHue cemu asuayUOHHbIX MPAHCNOPMHO-/I02UCMUYeCKUX K/lacmepos Kak opalisepos u
Kamanu3amopog 3KOHOMUYeCKO20 pd3eumus 8 pe2uoHdX No380/UmM MAKCUMAJIbHO UCNOJ/1b308aMb
MPAaHcNopmHsIti NOMeHUUasa YkpauHsl. 3mo no380/1um co30ame K/UEHMOOPUEHMUPOBAHHYIO cucmemy
MPAHCNOPMHO20 06C/YKUBAHUSA U NOTy4UMb CUHepzemuYecKuli 3¢ghghekm om onmumasnibHol KoopOuHayuu
8edyWumMu a3ponopmamu NOMeHyuaaa ecex 8U008 MpaHcNoOpmMa Ha 0CHO8e NAPMHEPCKO-KOHKYPEHMHbIX
OCHO8 Npu OCyujecmassieHUU Nepeso3ok.

Knrouoei cnoea: TpaHCNOPTHO-NOMMCTUYECKNIA KNAacTep, TPAHCMOPTHBIN NOTEHLMAN, aBUaLNOHHanA
OTpac/ib, MEXAYHaPOAHbIN adpPONopT, CUHepPreTnyecknin 3pdekxT.

Introduction. The transport sector is one
of the basic sectors of the economy, which
creates the necessary preconditions to meet
the needs of transport users in the provision
of transport services and business
development. Ukraine plays the role of a
transit bridge connecting the countries of
Europe and Asia. There is a differentiated
network of direct and transit air connections.
Aviation transit through Ukraine is mainly

provided by the Boryspil hub airport [1]. To
improve the management of state assets in
the aviation infrastructure, it was expedient to
create networks of aviation transport and
logistics clusters. In our opinion, transport and
logistics clusters are naturally interconnected
and interdependent parts of the logistics
system with the key status of a transport
intermediary, which carries out inter-
organizational coordination and provides a
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synergistic effect [2, p. 118]. The use of the key
status of transport intermediary by Boryspil
International Airport in the creation of a
multimodal transport and logistics cluster will
increase its competitiveness as a leading hub
airport in Eastern Europe. In particular, it can
be done by expanding the network of air
connections, attracting more air carriers,
creating passenger, freight and logistics
infrastructure complexes with rail, road, air
and water transport at hub railway stations,
ports and airports with inter-organizational
coordination of leading airports.

Many foreign and domestic scientists
have dedicated their works to solving the
problem of ensuring the economic
development of transport and logistics
enterprises, in particular on the basis of
clustering.

The processes of clustering of enterprises
and the functioning of clusters in the
economy are devoted to the work of world
famous scientist M. Porter [3]. This issue is
considered in the studies of many other
foreign and domestic authors, in particular in
the works of M. Voynarenko [4], S. Sokolenko
[5] and others.

Despite the depth of scientific research
on the problems of clustering, the current
state of the transport system of Ukraine
requires research on the formation of aviation
transport and logistics clusters.

The purpose and objectives of the
research. It consists in substantiating the
theoretical and methodological foundations
and developing practical recommendations
for the formation of the aviation transport and
logistics clusters network as an organizational
and economic form of effective interaction of
all its participants.

The main material and results of the
research. In Ukraine, there are 19 airports and
airfields, which currently operating and
servicing commercial flights of domestic and
foreign airlines. Passenger traffic through the
airports of Ukraine is about 13 million people
[6]. The network of aviation transport and
logistics clusters in Ukraine can be introduced
by seven leading international airports -
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"Lviv" named after Danylo Halytsky, "Dnipro",
"Odesa", "Kharkiv", "Kyiv" named after I.
Sikorsky (Zhulyany), Boryspil (Kyiv) and
Zaporizhzhia International Airport, which
serve about 98% of the total passenger, mail
and cargo flows and provide six transit routes.

The main goal for all participants of the
aviation transport and logistics cluster is to
provide competitive service to customers
with optimal total costs.

The network of aviation transport and
logistics clusters is considered as a basis for
productive cooperation of partners with a
balance of conflict of interests. Advantages of
membership in aviation transport and
logistics clusters: reducing the risk of loss; the
possibility of using best practices; joint
creation, implementation of innovations and
new initiatives; fastest contacts; high level of
partners trust; a tool for counteracting crisis
phenomena; the fastest possible interaction
with local authorities to agree on priorities for
action to reduce the impact of negative
economic trends; effective balancing of
priorities in the field of transport services;
leadership in supporting and stimulating the
economy of the regions and the transport
industry; better coordination, communication
and cooperation of participants and curators
- partners of cluster development; quick
adaptation to changes.

In the transport and logistics systems of
Ukrainian regions, the constituent elements
of different types of vehicles, airports,
seaports, railway hubs, logistics centers are
separated and directed at achieving
individual goals, do little to achieve common
goals, which limits Ukrainian products to the
world transport market. Therefore, to
establish strong relationships between the
elements of the transport system requires the
formation of a "strong" core, which will create
conditions for competition and active
interaction of participants. Due to the low
level of development of transport and
logistics technologies, intermodal,
multimodal transportation and transport
logistics, the transport industry of Ukraine is
used insufficiently.
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The individual potential of each airport
will be used comprehensively in the network
of aviation transport and logistics clusters in
the process of joint operation of transport and
logistics infrastructure.

“Lviv” International Airport named after
Danylo Halytskyi [7] is the largest airport in
Western Ukraine in terms of passenger traffic
and route network, located at a distance of 6
km from the city center to the south. The
airport's route network consists of 50
destinations (47 international and 3
domestic).

In 2018, “Dnipro” International Airport
celebrated its 100th anniversary. The last
reconstruction of airport infrastructure was
made in 1996, so now “Dnipro” is preparing
for major changes. According to plans, the
reconstruction will last until 2022 [8]. The new
airport will be able to accommodate up to 3
million passengers a year (now - less than 1
million people a year). The reconstruction
project also envisages the construction of a
new modern parking for 500 cars, the
construction of a new single complex with a
VIP-terminal and a passenger terminal with
cafes, restaurants and a large Duty free zone.

“Odesa” International Airport is one of the
largest airports in Ukraine, a member of the
International Air Transport Association (IATA),
the International Civil Aviation Organization
(ICAO), the International Airport Council (ICl
Europe) and the Association of Ukrainian
Airports. The passenger terminal, with a total
capacity of 400 passengers per hour, is
designed to serve international and domestic
flights [9]. The aerodrome is equipped with
the necessary air traffic control devices and
meets all the necessary requirements of the
legislation for civil aerodromes of Ukraine.

“Kharkiv” International Airport is the
largest air hub in eastern Ukraine. In
preparation for the Euro 2012 World
Championships, the airport complex
underwent reconstruction, which included
the construction of a new terminal that meets
all modern standards for the international
airport, construction of a new runway with a
length of 2500 m, reconstruction of the old
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terminal, construction and overhaul of the
platform and improvement of the station
area. Upon completion of the reconstruction,
the airport can accept without restrictions
aircraft of class A, B and C, and by agreement
it can accept aircraft of class D. The airport
serves 3 domestic and more than 40
international scheduled and seasonal flights
of 15 airlines flying to major cities in Europe
and Africa. The annual passenger traffic at the
airport has exceeded 1 million people, and it
is constantly increasing [10].

“Zaporizhzhia” International Airport is
one of the main air transport companies
serving the eastern and south-eastern regions
of Ukraine. The airport is operated by the
“Zaporizhzhia” International Airport
Municipal Enterprise. The need to create a
high-tech regional airport has been
determined by the Zaporizhzhia City
Administration, on the initiative of which a
comprehensive modernization of the airport
is underway. A key element of this
modernization is the start of construction of a
new European-style passenger terminal. The
airport covers areas with a population of more
than 4 million people, which is a basic market
potential that will develop in the future [11].
Zaporizhzhia city and the surrounding areas
remain an attractive destination for business,
which demonstrates the growing demand for
air transportation in the airport coverage area.

The unique geographical position of the
Kyiv city at the crossroads of three Pan-
European international transport corridors N°
3,5, 9, approved by the European Community
Cretan Conference, the existing transport and
logistics infrastructure create the necessary
preconditions for increasing transit of goods
and passengers in the “North-South” and
"West-East"  directions, motivate the
conception of a multimodal transport and
logistics clusters network with a key status of
airports "Kyiv" named after 1. Sikorsky
(Zhulyany) and Boryspil (Kyiv).

“Kyiv” International Airport cooperates
with 43 airlines, operating flights to
approximately 140 cities in 48 countries.
About 2,500 flights are made monthly, and
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almost 2 million passengers are served
annually. The most popular international
destinations since the beginning of 2020 are
Minsk (Belarus), Warsaw (Poland), Vienna
(Austria), Berlin (Germany), Memmingen
(Germany), Tallinn (Estonia), Frankfurt am
Main (Germany). The most popular domestic
destinations since the beginning of 2020 are
Zaporizhzhia, Odesa, Lviv.

“Boryspil” International Airport is the
largest and most powerful in Ukraine. It
provides about 65% of Ukraine's air passenger
trafficc and annually serves more than 8
million passengers.

“Boryspil” Airport is successfully located
at the crossroads of many air routes
connecting Asia with Europe and America.
About 50 national and foreign airlines carry
passengers and cargo from “Boryspil” on
more than 100 regular routes.

The airport has two runways and three
passenger  terminals. The  technical
capabilities of “Boryspil” Airport aerodrome
remain unique for Ukraine, the CIS countries
and Eastern Europe. The runway with a length
of 4000 m and a width of 60 m allows you to
receive aircraft of all types around the clock,
including in conditions of limited visibility.
“Boryspil” is also the only airport in Ukraine
from which transcontinental flights are
operated [13].

The activity of the largest international
airport in Ukraine "Boryspil" testifies to its
sustainable development and modernization.
The airport management plans to reconstruct
the airport infrastructure, build a new cargo
terminal and all this together creates
favorable conditions for the organization of a
transport and logistics cluster based on the
airport.

The network of aviation transport and
logistics clusters has the opportunity to
develop multimodal transportation, provide
high-speed land transport by various modes
of public transport between airports and
settlements, create logistics centers and
simplify formalities, reduce the negative
impact of vehicles on the environment
through the introduction of new technologies
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and with priorities defined by the standards
and recommended practices of the
International Civil Aviation Organization
(ICAO) and the requirements of Eurocontrol.

To create favorable conditions for the
development of an effective competitive
multimodal national transport system in
Ukraine, it is necessary to use a
comprehensive approach to the
reconstruction of airports. Taking into
account the requirements of European
regulations on the certification of civil
aerodromes for the unrestricted acceptance
of aircraft by airports, there is a need for
reconstruction with the provision of category
| or Il instrument landing system (ILS) and 7th
category of fire protection with appropriate
equipment and ground equipment.

Since air transport is characterized by a
global trend - the growing role of cheap "low-
cost" air transportation for direct interregional
connections, it is advisable to involve other
airfields and airports in the network of air
transport and logistics clusters for "low-cost"
passenger traffic. This will significantly
increase their investment attractiveness for
international commercial lending.

In a multimodal transport and logistics
cluster, taking into account international
experience, itis possible to introduce a "single
transport ticket" for intermodal passenger
transport as well as to transport goods under
one contract with the optimal choice of
transport for air, rail and other modes of
transport. This requires the adaptation of
national legislation to the norms and
standards of the EU, as well as countries that
are members of international associations.
The carrier-operator (cluster coordinator) is
responsible for the entire transportation
route, optimizes the processes of interaction
in coordination with other participants
providing a particular service, as well as
rationally coordinates the provision of
transport accessibility for the population,
high mobility of labor, increasing distance
and reducing the travel time of passengers in
megacities [6].
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In terms of air freight in the aviation
transport and logistics cluster system, it is
expedient to take into account additional
opportunities from the combination of
aviation with the sea, road and rail within the
New Silk Road between China and Europe via
Ukraine, introduction of electronic document
management at airports using the experience
of Ukraine and recommendations of the
International Port Community Systems
Association (IPCSA) [6].

Increasing the volume of export-import
traffic between Europe and the countries of
South Asia and the Middle East, first of all, with
China and India will contribute to the creation
of an integrated into the world transport
network safely functioning and efficient
transport complex of Ukraine on the way of
the main transit flows, as well as the prospects
of expanding Ukraine's foreign trade relations
with these countries and the European Union.

The development of the transport
complex is becoming one of the key issues in
supporting the sustainable development of
Ukraine and its achievement of a regional
transport hub with the integration of
transport technologies and regional mobility
projects in the form of transport and logistics
clusters with the coordination mission of
leading airports.

Effective management of the aviation
transport and logistics clusters network is
based on the principles of formation and
coordination of management different types
of  transport:  voluntary  partnership,
innovation, transparency and stability of
"rules of the game", multimodality, satellite
navigation, intelligent transport systems,
information technology, electronic document
management  and  corporate  social
responsibility. These principles ensure the
creation of equal conditions for the provision
of transport services, prompt receipt of key
performance indicators, accumulation,
systematization, processing, analysis and
interpretation of data, provision of timely
information and its effective use by transport
and logistics cluster members to make
business decisions based on facts.
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Today it is necessary to implement these
principles in the transport sector as
conceptual "rules of the game" in the
development of aviation transport and
logistics  clusters, which provide for
integration  with scientificc, educational
institutions, chambers of commerce and
industry of Ukraine and relevant executive
bodies. It is important to have a sound state
policy to support the consolidation of aviation
transport and logistics clusters in the
country's top management structure: the
Cabinet of Ministers of Ukraine — Ministry of
Infrastructure of Ukraine - Supervisory
Boards, the Board of various modes of
transport on the basis of relevant legislation.

The competitiveness of the aviation
transport and logistics clusters network in the
global environment is influenced by the
implementation of transport safety measures
in order to create an effective transport safety
management system. Achieving the target
level of air traffic management performance
at the level of aviation transport and logistics
cluster requires the appropriate development
of communication, navigation and
surveillance  (CNS)  infrastructure  in
accordance with the European Master Plan for
Air Traffic Management (ATM) [14]. The target
level of ATM productivity for Europe is
achieved at local level and will also depend on
local conditions. Significant productivity
growth can be achieved in Europe in several
key areas, namely, environmental protection,
capacity, cost-effectiveness, operational
efficiency, and security and safety. These
areas will be crucial for the subjects of the
aviation transport and logistics cluster. Why is
the Master Plan important for global
engagement? Because aviation is a global
industry and synergies with global
management coherence are key components
for its safe and sustainable growth. The EU-US
Memorandum of Cooperation (MoC) provides
the basis for a coordinated approach by
SESAR and the US Federal Aviation
Administration's NextGen project, namely,
under the joint coordination of the
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International Civil Aviation Organization
(ICAO).

The SESAR-supported target level of
productivity is quite impressive and is linked
to the productive capacity that will be
achieved if SESAR solutions are implemented
through  timely and, if necessary,
synchronized and fully  synchronized
research. An important component in this
direction is the creation of aviation clusters
and technology parks for aviation in higher
education institutions. In the Kropyvnytskyi
city on the basis of the Flight Academy of the
National Aviation University it is planned to
implement an investment project of the Flight
City Technopark in the following areas:
unmanned aerial vehicles, small aircraft,
simulators based on artificial intelligence,
virtual and augmented reality [15].

The globalization of transcontinental air
transportation in the framework of powerful
global alliances encourages the creation of an
integrated into the world transport network
safely functioning and efficient network of
aviation transport and logistics clusters to
ensure the competitiveness and efficiency of
the Ukraine transport complex. Further use of
the key status of transport intermediary by
Boryspil International Airport as a leading
international hub airport of Eastern Europe in
creating an aviation transport and logistics
cluster involves expanding the network of air
connections, building a modern transit
infrastructure, applying a flexible approach to
attracting business models and increase in
revenues from non-aviation activities.

Since the leading Boryspil airports and
others carry out inter-organizational
coordination of cluster entities on the basis of
mutual trust, they should also promote: the
development of modern terminal passenger
and cargo complexes (multimodal logistics
centers) at airports through their owners and
mechanisms of state private partnership with
ICAO standards; streamlining of legal and
operational relations between balance
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holders and actual operators of aerodromes
regarding their maintenance, operation,
repairs, etc.

Conclusions. Today, the strategic priority
of Ukraine's development is active European
integration, which is accompanied by the
effective development of the national
economy, acceleration of production
digitalization, change of supply chains, and
coordination of various modes of transport.
The key source of improving the level of
economic development of Ukraine, reducing
the gap with developed countries is to
stimulate  Ukrainian exports and the
development of domestic production and
trade to improve the efficiency and quality of
transport services.

Ukraine's active integration into the
European Union requires an appropriate
transport and logistics infrastructure of
clusters, services for participants. Aviation
transport and logistics clusters can be
developed together with the world [16] on
the European Cluster Collaboration Platform.
This platform is the main tool for information
and cluster collaboration in the EU. It contains
a lot of information about the existing clusters
in the EU (as well as associated countries,
including Ukraine), events and tools of the
platform and partners, current initiatives and
projects.

The formation of the aviation transport
and logistics clusters network as drivers and
catalysts for economic development in the
regions will allow maximizing the transport
potential of Ukraine. This will make it possible
to create a customer-oriented system of
transport services and obtain a synergy effect
from the optimal coordination of the leading
airports of the potential of all transport modes
on the basis of partner-competitive principles
during transportation.
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THE LOGISTICAL SUPPORT SYSTEM ELEMENTS FOR THE
PREPAREDNESS FOR MILITARY OPERATIONS

Lesia Kostiuchenko, Andrii Kostiuchenko. «The logistical support system elements for the
preparedness for military operations». The modern views of the essence and content of logistics support for
the preparedness for military operations for military logisticians and academic experts differ in some way. The
main differences in the views of the authors are based on defining the boundaries of the logistics system. In
particular, military traditions significantly narrow the field of logisticc management of the processes of
providing structural units under certain conditions. At the same time, approaches to the organization of
logistical support of rear structures and units that perform military operations are different algorithms. On the
contrary, according to the academic vision, the logistics of military units is only part of the macro-logistics
system. That is why the purpose of this study is to search a science-based system of supporting of all participants
in the logistics chain for the preparedness for military operations.

The implementation project of key elements of the logistical support system of readiness of the armed
forces units for military operations is offered. The implementation of these proposals is expected to achieve a
synergistic effect, namely: a powerful reduction in time, which is very critical in terms of active military
operations; achieving high quality of logistic support operations; reducing the prime cost of operations,
especially one-time or functionally unacceptable for military units; quick reaction to change of conditions, etc.
Such results can accelerate the practical implementation of NATO standards in the armed forces.

Keywords: logistics support, logistics system, support of military units, outsourcing of logistics
operations, resource potential of military logistics.

Jleca KocmioyeHko, AHOpili KocmioyeHko. «<EfleMeHmu cucmemu J102icmuyHo20 3abe3neyeHHsA
20mosHocmi 0o eilicbkosux onepayiti». CyyacHe 6aqeHHs 8iliCbKOBUX Ji02iCmie ma akademiyHuUXx
eKkcnepmis 3micmy no2icmuyHo2o 3abe3nedeHHA 20mMoBHOCMI 00 gilicbkogux Oili rpyHMylmMsca Ha
BU3HAYEHHI MeX s102icmuYHoi cucmemu. 3o0Kkpema, 8ilicbKosi mpaduyii 3HaA4YHO 38yXytomes cdepy ynpasiHHA
J102icmukoto npoyecig 3abesneyeHHA cmpyKmypHUX nidpo30inig 3a negHUX ymos. Y moli xe 4ac, nioxoou 0o
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opezaHizayil MamepianbHO-mexHiYHo20 3abe3nedeHHA MUI08UX CMPYKMYyp i niopo30inis, AKi 8UKOHyOMb
gilicokosi 0il € pizHumu anzopummamu. Haenaku, 8i0nosiOHO 00 akademiyHo20 6A4YeHHA, Jl02iCMUYHe
3a6e3neyeHHA 8ilicbKoBUX NIOP0O30iNis € uwe YacmuHol MAakposozicmuyHoi cucmemu. Came momy Memoto
Yb020o 00CsiOXeHHA € NOWYK HAyKoBO 06IrpyHMOBAHOI cucmemu nidMpUMKU 8CiX y4ACHUKI8 /102icMUYHO020
JIGHU02a Wo00 20Mmo8HOCMI 00 8ilicbkogux onepauil.

3anponoHo8aHO nNpoekm  8NPOBAGKEHHA  K/IOHOBUX e/leMeHmig8 cucmemu  J102iCmu4yHo20
3a6e3neyeHHs 20mMOBHOCMI NiOPo30inig 36poliHUX cun 00 8ilicbkogux onepadit. Pesynemamom peanizayir
HaseoeHUX NPono3uyili O4iKyemMbca 0OCAZHEHHA CUHep2iYHO20 egekmy, a came: NOMYXHe CKOPOYeHHA
8uUMpPam 4acy, Wo € 0yxe KpUMUYHUM 3d yMO8 8€0eHHA AKmMUBHUX 8ilicbKo8UX onepauili; 00Csi2HeHHsA 8UCOKOI
AKOCMI onepadyili 102icmuyHo20 3abe3neveHHs; 3HUXXeHHA cobisapmocmi onepayil, ocobugo paszosux abo
pYHKYiIOHANbHO-HENPUUHAMHUX 014 8ilicbKosuX nidpo30inis; WeUoKa peakyis Ha 3miHU ymos mouwjo. Taki
pe3ysbmamu MoXyme NPUCKOpUMU NPAKMuUYHy peanizayito cmaHoapmig HATO y 36poliHux cunax.

Knwouoei cnoea: norictuuHe 3abe3neuyeHHs, NOricTMYHA cUCTema, 3abe3neyeHHA BiICbKOBUX
nigpos3ainis, ayTcopCcuHr onepadiil NoricTMyHoro 3abe3nevyeHHs, PecypCHUn noTeHuian BilicbKOBOI
NoricTnKu.

Jleca KocmioyeHko, AHOpeli KocmiwouyeHko. «/1emeHmsl cucmemsl JI02UCMUYECKO20
obecneyeHus 20MOBHOCMU K 80eHHbIM onepayuamM». BudeHue 80eHHbIX /102UCMO8 U aKademMu4yeckux
3KCNepmos HA CyuHOCMb Jloeucmuyecko2o obecnedyeHUus 20MOBHOCMU K BOEHHbIM onepayusam
OCHOBbIBAIOMCA HA OnpedesieHUU 2paHuy, o2ucmuyeckol cucmemsl. B yacmHocmu, 8oeHHsle mpaouyuu
CywecmseHHO cyxxaiom cgepy ynpasneHus npoyeccamu obecneyeHus cmpykmypHbix nodpasoeseHuli 8
KOHKpemHbix ycnogusx. [Tpu 3mom noodxodel K op2aHu3ayuu MamepuasnbHO-mexHU4eckoeo obecnedeHus
MblI08bIX CMPYKMyp U noopasdeneHull, B8bINOSIHAIOWUX BO€HHble onepayuu, ABAAIMCA pPA3HbIMU
anzopummamu. ¥, Haobopom, 8 coomseemcmauu ¢ akaoemMuyeckum sudeHuUeMm, jo2ucmudeckoe obecneyeHue
80€eHHbIX NoOpasdenieHUll A819emcs UWb Yacmbio MAkposozucmuyeckol cucmemel. [loamomy, yesnbro
0aHHO20 UCC/Ie008aHUA ABIAEMCHS NOUCK HAY4YHO-000CHOBAHHOU cUCMeMbl NOOOEPXKKU 8CeX Y4AaCMHUKO8
Jloeucmuyeckoll yenoyku KacamesibHo UX 20mMmO8HOCMU K BOEHHbIM ONepayusm.

[pednoxeH npoekm 8HeOpeHUs K/II0YeBbiX 371eMeHmMo8 cucmemsl J102UCmuYecko2o obecneyeHus
20MoB8HOCMU NoOpa3zoesieHUli 8OOPYXeHHbIX CUJT K B80eHHbIM onepayusm. Pesynemamom peanusayuu
npusedeHHbIX NpeodnoxeHUl oxudaemcsa 00CMUXeHUe CUHepeemuyeckozo 3¢gekma, 8 uYdcmHoOCMU:
MOWHOE COKpawjeHue 3ampam epemMeHU, YmMo A8J8emcs KPUMUYHbIM 8 YC/08UAX 8e0eHUS aKmuBHbIX
onepayuli, 00CMUXeHUe BbICOKO20 Kadecmed onepayul j02ucmuyeckozo obecnedeHus; COKpaujeHue
cebecmoumocmu onepayuti, 0CobeHHO pPazoebix UAU (HYHKYUOHAbHO-HENpUEMIeMbIX O/ B0EHHbIX
noopasoeneHuli; 6bicmpas peakyusa Ha U3MeHeHUA U np.

Knruoei cnoea: noructnyeckoe obecrneyeHue, NOrMcTnyYeckan cmctema, obecrneyeHne BOEHHbIX
noApasaeneHni, PecypCHblil MOTEHLMa BOEHHON NOTUCTUKM.

Introduction. Modern military-political
Ukrainian realities require the formation of a
single effective logistic support system of
military units. The main strategic goals of our
country must correlate with NATO logistics
standards and instructions. So it's very
important to search a science-based system
of supporting of all participants in the
logistics chain for the preparedness for
military operations.

Analysis of recent researches and
publications. Modern scientific publications
contain a large amount of material devoted to
the logistic support of different activities. The

article [4] explained the content of the term
“logistics of the defense sector”. This topic has
also gained popularity in the military sphere.
In particular, in June 2020 took place Scientific
and practical webinar on the topic “Improving
the logistics of the Armed Forces of Ukraine
based on the experience of the joint forces
operation” in the National University of
Defense of Ukraine named after |
Chernyakhovsky. Most of the reports were
based on the principles of the NATO logistics
experience.

There is interpretation of the terms
“logistic support”, “material and technical
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support”, “logistics management bodies”,
“forces and means of logistics” in the
Resolution of the Cabinet of Ministers [10].

So, logistic support is a complex of
“measures from: logistic support planning;
identification of armaments needs, special
and vehicles, combat (military and special)
equipment, material and technical means
and  services; design, development
(modernization and  modification)  of
armaments, military and special equipment
and logistical means, their purchase, supply,
storage, repair, maintenance, operation
control; sale, write-off and utilization of
surplus  weapons, military and special
equipment and material and technical means;
planning and implementation of military
transportation by all modes of transport;
purchase of works and services of bath and
laundry, trade and household services;
catering; quartering of troops (forces, bodies);
procurement or construction, maintenance,
operation of military infrastructure” [10].

The material and technical means
include: “missiles, ammunition, military
equipment, fuel, special liquids, food,
belongings, medical and other property, in
addition to real estate, which are necessary to
ensure the components of the defense forces
in the performance of their defense tasks,
protection of its sovereignty, territorial
integrity and inviolability” [10].

Logistics support bodies are “military
management bodies (management bodies)
of the Armed Forces, other military
formations, of the law enforcement and
intelligence agencies, the State Special
Communications, the State Emergency
Service, which are authorized by law to
provide tasks for logistic support”. [10]

The forces and means of logistic support
are: “arsenals, bases, support centers,
warehouses, automobile and repair and
restoration military units (subdivisions) of the
Armed Forces, other components of the
defense forces, which are designed to
maintain stockpiles of weapons, military and
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special equipment, material and technical
means, their transportation, maintenance and
repair”[10].

In particular in the NATO Logistics
Handbook (1997) we read “the definition of
logistics by NATO covers a wide range of
responsibilities that fall into different areas of
the NATO organization” [8]. NATO logistics is
largely identified with the concept of logistic
supporting. So NATO Logistics Handbook
offers the two aspects of logistics have to do
with the relationship between the producer
and the consumer, and two additional aspects
that have to do with how logistics functions
are performed [8]:

- Cooperative Logistics is the totality of
bilateral and multilateral consumer and
production logistics arrangements to
optimize in a coordinated and rationalized
way, logistics support to NATO forces. The aim
of NATO Cooperative Logistics is to achieve
cost savings through economy of scale and
increased efficiency in peacetime, crisis and
wartime logistics support. Development of
NATO Cooperative Logistics arrangements is
largely facilitated by the use of NATO
Production and Logistics Organizations
(NPLOs), particularly the NATO Maintenance
and Supply Agency (NAMSA) using modern
techniques in the field of materiel
management and procurement.

Multinational Logistics must function as
an effective force multiplier. With the risk now
omni-directional, the diminishing logistic
support resources, and the principle of shared
logistics responsibilities, the evolution toward
multinational logistics becomes of utmost
importance. It is proposed that this term
cover: “The different means to logistically
support operations other than purely
national, such as multinational integrated
logistic support, role specialization support
and lead nation support” [8]. There is classes
by NATO of supply are established in the five-
class system of identification as follows in the
Table 1:
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Table 1.
Classes of supply by NATO standards
Class Definition
ltems of subsistence, e.g. food and forage, which are consumed by personnel or
Class I. animals at an approximately uniform rate, irrespective of local changes in combat
or terrain conditions.
al Supplies for which allowances are established by tables of organization and
ass Il. / ; )
equipment, e.g. clothing, weapons, tools, spare parts, vehicles
Petroleum, oil and lubricants (POL) for all purposes, except for operating aircraft
Class ll. or for use in weapons such as flamethrowers, e.g. gasoline, fuel oil, greases, coal
and coke.
Class Ill a | Aviation fuel and lubricants
Supplies for which initial issue allowances are not prescribed by approved issue
Class |V tabl_e;. Normally _includgs forfciﬁca’_cion and constructi_on mate_riga!s, as well as
" | additional quantities of items identical to those authorized for initial issue (Class
I) such as additional vehicles.
Class V. Ammunition, explosives and chemical agents of all types
Source: [8]

Thus, according to NATO logistics as
logistics supporting is in fact material and
technical supporting for the defense sector.
The same interpretation and content of
logistics is followed by Ukrainian military
logisticians.

The basic principles on which the
logistical support of the defense forces is
based during their preparation and
application are [10]:

- centralization of management to
achieve effective implementation of tasks to
meet the common needs of the components
of the defense forces with the involvement of
all available forces and means of logistical
support of the defense forces components,
taking into account their capabilities, as well
as the efficient use of available resources;

- priority and sufficiency of logistical
support for continuous and full satisfaction of
the needs of the defense forces components
in armaments, military and special
equipment, material and technical means, as
well as directing the main efforts of logistic
support by the priority tasks performed by the
defense forces during their preparation and
the application;

- joint implementation of tasks to meet
the needs of the defense forces by the joint
efforts of central executive bodies, other state
bodies, forces and means of which are

involved in the defense forces, the Armed
Forces, other defense forces, taking into
account their capabilities;

- interaction and coordination of
actions between of the defense forces
components and central (local) executive
bodies, local governments, other state bodies,
enterprises of the defense industry, other
enterprises, institutions and organizations,
regardless of ownership, on the provision of
weapons, military and special equipment,
material and technical means and services
during the training of defense forces and
during their application;

- functional compatibility of
organizational structures of management
bodies of logistical support of defense forces
components and the forces and means
subordinated to them;

- cooperation of the constituent forces
of the defense with the bodies of foreign
states, international organizations and the
armed forces of other states in matters of
providing the constituent forces of the
defense with material means and services
during their preparation and application in
accordance with the powers defined by law.

The speakers of Scientific and practical
webinar [11] somewhat clarified the above
principles of logistical support of the rear and
troops in operations. Emphasis was placed on
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the efficiency of the use of the received
military property / services and infrastructure
facilities, the flexibility of processes and the
stability of logistical support as well as of the
possibility of integrating the logistics system
of the Armed Forces of Ukraine or its
individual elements during joint operations
with the armed forces of NATO member
states. The last thesis brings logistical support
to the macro level.

Military logisticians define the ultimate
goal of logistics as the acquisition by the
Armed Forces of Ukraine of such qualities that
will ensure the ability in peacetime to ensure
the combat and mobilization readiness of
forces in their new form. And in wartime, the
ultimate goal of logistics is to increase their
combat capabilities at all levels of armed
struggle: strategic, operational, and tactical.
So the essence of improving the provision by
military property to forces services of in
peacetime with the introduction of logistics in
the Armed Forces of Ukraine is the need of
[11]:

- reviewing the functions of the
elements of the military property supply
system and the system as a whole;

- identifying the priority, sufficiency and
redundancy or duplication of supplies;

- transition to new organizational and
staffing structures, to build a vertical of their
management, a system of staffing and
training of services included in the logistics
system;

- development of modern approaches
to the accumulation, structure and use of
military stockpiles, organization of military
transportation and evacuation, technical
equipment (military units and subdivisions,
institutions and medical establishments);

- improvement of economic activity,
quality of planning, efficiency of
infrastructure operation;

- optimization of costs for the purchase
and provision of services, etc.

In the context of European integration
and new tasks of the Armed Forces of Ukraine
related to Ukraine's participation in
environmental  protection, anti-terrorist
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operation, peacekeeping activities under the
auspices of NATO and the UN, webinar
participants [11] stressed the need to reform
troops (forces), types of logistics, technical
and medical support in accordance with
NATO standards.

In this context, the organization of
logistics management is to create an
appropriate management system,
maintaining any level of its readiness,
building and ensuring the smooth carrying
operations (combat operations). In addition,
they formulated the main transformation
directions of the existing system of military
property and services of the Ukrainian Armed
Forces, such as: complete change of all rules
and procedures of procurement, introduction
of electronic procurement and electronic
document flow. This, according to military
logisticians, will contribute to the creation of
an effective logistics system of the Ukrainian
Armed Forces, capable of planning and
managing the processes of logistics of troops
(forces) both in peacetime and in special
periods and will be compatible with the NATO
system.

The generalized modern vision of the
Armed Forces of Ukraine on the formation of
the logistics system is published in [13]:

“Logistics forces will continue to
develop in order to maintain armaments and
military equipment, material resources and
provide them to troops (forces), all
components of the defense forces, as well as
to create an effective system of infrastructure
for troops (forces), which will ensure
guaranteed performance of such basic tasks:
real estate management, ensuring their
settlement in permanent locations and
during the performance of tasks in
operations, maintenance of facilities and
means of infrastructure, energy and utilities.

- Determining the needs and planning
of logistic support will be entrusted to the
logistics units (J, G, A, N, S-4) of the General
Staff of the Armed Forces of Ukraine,
commands of species, certain types of troops
(forces), operational (air) commands and
military units.
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- The organization of logistical and
infrastructure support will be entrusted to the
Logistics Forces Command.

- In the medium and long term, units
and subdivisions of logistical support will be
consolidated into joint logistic support
centers”.

It's difficult to disagree with the fact that
the logistics management system must have
a high combat readiness, survivability,
resilience and provide the possibility of both
centralized and decentralized management.
So, the system of troops management
automation is a set of the means of
automation of management united by a
uniform information space which provide
support of decision-making, their delivery to
executors and implementation of control over
their execution. Ultimately, the troops
management automation system has to
ensure that such operations are performed
[11]:

- collection, processing, analysis and
evaluation of data on the location, condition,
composition and stocks of material means of
troops;

- reception, processing and display of
commands and signals of combat control
“from top to bottom” — from the highest body
of military management;

- formation and issuance of
confirmations of received signals and
commands, exchange of formalized and
informal information;

- management of troops in different
states (in the course of daily activities, during
the transition from peacetime to wartime and
in wartime when solving operational tasks);

- automation of planning and
management processes of the regular forces
and means;

- information protection and cyber
security;

- integration of existing automation
systems and tools.

The skills of synchronization of each
combat operations function with the general
picture of operation in units of armed forces
train during preparation, carrying out
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rehearsals of logistics within the limits of one
or limited number of combat tasks. Such
support rehearsals allow commanders to see
the big picture and make decisions in real
time. Their goal is to harmonize logistics with
maneuvering plans, not to respond to
changes in combat. One of the webinar
speakers [11] also noted that even when units
adhere very closely to the concept of supply,
the changes could place excessive numbers
of troops and armaments in the way of
movement and thus cause damage due to a
lack of prior planning with support units. In
practice, however, supplies often do not
provide adequate combat support as a result
of brigade support, an advanced support
company (FSC) and a supported maneuvering
battalion. In general, the support rehearsal
creates future decisions and causes changes
in logistics requirements and solves the
question of: who, what, when, where and
how.

Thus, based on the results of the support
rehearsal, the units have to answer the
following questions [11]: What is the current
status of logistics in each echelon? What are
the problems with combat power that affects
units? What are the ongoing supply
arrangements in the echelon supervision
units? What is the priority of support? What is
the priority of the service and does it support
the main efforts? What is the priority of
supply? What is the priority of the care
operation relative to weapons, medical assets
etc.? When will the units need to be
replenished and what are the signs for
replenishment? What is the action plan for
mass losses?

Military experts are convinced that
without proper logistics planning and
synchronization for all teams, the battle will
be lost. With which we completely agree too.
Therefore, each unit has to integrate the
rehearsal of the support according to its own
timeline of continuous training, as well as the
decision-making process and define standard
operating procedures. [9, 11].

However, taking into account the current
unstable  military-political  situation in
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Ukraine, it's appropriate to take into account
the academic understanding and vision of the
formation of a logistical support system for
military operations readiness. First of all, it is
worth paying attention to two key principles
of logistics management - system-process
and variable-situational principles, which are
described in detail in [6, pp. 56-66].

In the monograph [3, pp. 185-189] a
distinctive feature of the logistics economy is
the focus on market segments, territories,
regions and the country as a whole, not only
it, but not only on enterprises, which reflects
only the corporate goals of logistics services.
The concept of economic space of logistics is
revealed, which correlates with the concept of
logistics system, the objects of which are
enterprises of different branches of economy,
logistics capacities, transport
communications, telecommunication
systems, etc, These objects interact in
accordance with the spatial (territorial)
structure of the economy and the spatial
(territorial) organization of economic entities,
united by material and accompanying flows.
Thus, according to Professor Grigorak M.Yu.,
it's important to study first the economic
relations that arise in the economic space of
logistics [3. pp. 185-189], and then work on
the coordination of logistics flows.

“In the theoretical and cognitive aspect of
the logistics system” the Professor Alkema
V.H. writes in his own monograph [2] “it's a
subsystem of the economic system. Its feature
at the macro level as an object of
management is a set of interconnected and
interacting logistics entities that develop the
total resource potential, organized in the form
of logistics flows by optimizing and
streamlining them”. [2, p. 83].

This understanding of the logistics
system as an economic space suggests that
logistics is an element of the entity potential,
namely its resource component. According to
Professor Alkema V.G., the definition of the
term “potential” is more widely used in
relation to a particular type of resources or
their combination, and two "resource"
positions are distinguished [1]:
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1) potential as a set of resources without
taking into account their relationships and
participation in the production process is a
generalized, collective characteristic of
resources (quantity and quality of resources
that a system has);

2) as a set of resources capable of
producing a certain amount of material
goods, as it characterizes the resources of
production, their quantitative and qualitative
parameters, which determine the maximum
capacity of society to produce material goods
atany given time. That s, it's a reflection of the
ability to achieve high end results through the
most efficient use of available resources. After
all, the concept of "resource" belongs to the
elements of the operational process and is, in
essence, opportunities to achieve goals that
are determined by potential. Professor
Alkema V.G. identifies two alternative
scientist’s views on the concept of resource
potential [1]:

First, as a set of all resources of the
enterprise, providing the opportunity to
obtain the maximum economic effect at a
given time;

Secondly, as a system of resources, an
interconnected set of material, energy,
information tools, as well as the themselves
workers, who use (or can use) them in the
production of material goods and services.

The resource approach to the separation
of logistics systems means that economic
entities operate in conditions of limited
resources and interact with each other in
accordance with economic laws in order to [3
I: maximize the results of their activities (with
a given amount of production resources to
strive for maximum output); minimize the
cost of production resources under a certain
volume of production; optimize results (costs
and results have to be in a certain optimal
combination).

The functioning of organizations -
participants in the economic system of the
highest order can't do without interaction
with other organizations, components of
market  infrastructure. In  particular,
“economic and organizational relations of
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enterprises-producers of goods and services
make it possible to carry out exchange
processes and bring the manufactured
products to the final consumer. Therefore, ...
today it is not the availability of own resources
in the enterprise that comes to the fore, but
the opportunity and ability to use available
external resources within the framework of
mutually beneficial cooperation of companies
in the supply chain”. [3, p. 186]. According to
the author [3], the resource concept of the
logistics system formation involves the spatial
component of the logistics system resources
and the decomposition of their elements (on
types and subtypes of resources by links of
the logistics system). Logistics system
resources include [3]: tangible assets (fixed
assets, current assets, investments) -
transaction  costs; human  resources
(qualification, skills, activity / effectiveness) —
partnership; intangible assets (strategic
assets, own technologies, reputational assets,
goodwill) — achieving a synergistic effect.

The purpose and objectives of the
study. The analysis of publications of the
above authors shows, that the views of the
essence and content of logistics support for
the preparedness for military operations for
military logisticians and academic experts
differin some way. The main differences in the
views of the authors are based on defining the
boundaries of the logistics system. In
particular, military traditions significantly
narrow the field of logistics management of
the processes of providing structural units
under certain conditions. At the same time,
approaches to the organization of logistical
support of rear structures and units that
perform military operations are different
algorithms. In contrast, the academic vision of
the logistics support of military units is only
part of the macro-logistics system. That is why
the purpose of this study is to search a
science-based system of supporting of all
participants in the logistics chain for the
preparedness for military operations.

Basic material and results. Given the
resource concept set out in the monograph
[3], we can agree with the author that in the

16-31
v.2 (2020)
https://smart-scm.org

theoretical and methodological sense the
most developed concept for the formation of
the national logistics system should be
considered the concept of synergy and
system dynamics, which are combined in an
economic theory system. Depending on the
features of spatio-temporal localization
among economic systems, there are four
basic groups [3, p. 187 1: a) environmental
type systems for which spatial and temporal
boundaries are not defined (socio-economic
institutions, business climate, infrastructure,
Internet, etc.); b) process-type systems for
which temporal but not known spatial
boundaries are known (logistic processes,
dissemination of innovations, knowledge
transfer); c) system-type systems for which
both temporal and spatial boundaries are
defined (construction of logistics centers,
production development of a new type of
product, holding mass events); d) object type
systems for which spatial but not temporal
boundaries are defined (country, region,
enterprise, etc.).

For example, based on the principles of
NATO Logistics and the content of the
resource concept, Cooperative Logistics is an
environmental type system, because it’s the
combination of bilateral and multilateral
consumer and  production  logistics
arrangements. It should be added that such a
combination makes it possible to achieve a
synergistic effect. And Multinational Logistics
is an object type system because it covers the
different  participants and means to
logistically support operations. So, “clear
spatial and temporal determination of
subsystems makes it possible to determine
the nature of their interaction and "natural”
properties: each of the subsystems is not a
priori self-sufficient, doesn't have all the
features and properties necessary to maintain
its own homeostasis and therefore can't be
stable in the long run... However, by
interacting all four systems together
support each other's homeostasis and the
stability of the system as a whole” [3, p. 188 1.
Such interaction, in fact, causes synergy.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

Effective implementation of the resource
concept is impossible without a thoroughly
planned process approach. The process
approach to the management of logistics
flows dictates the need to apply the
methodology of business process
reengineering, taking into account the
specifics of logistics. The combination of work
procedures and operations into one is
characterized by the absence of “assembly
line” technology, in which simple tasks or
work procedures are performed at each
workplace. In the process approach to
logistics flow management, procedures
previously performed by different employees
are integrated, resulting in horizontal process
compression. According to experts, this
compression accelerates the execution of
processes by about 10 times [6]. In contrast to
horizontal compression as a consequence of
the process approach, independent decision-
making by the executor provides vertical
compression of processes and eliminates the
need to spend time to apply to the top
management structure.

According to Professor Kulik V.A.
resourcefulness is one of the main properties
of the logistics flow, along with such as:
territorial  location, target orientation,
elemental structuring, process coherence,
system organization, legal allocation, multi-
flow [6]. Disclosure of the essence and variety
of properties of the logistics flow allowed
identifying the substantial heterogeneity of
the composition and multi-vector motion of
individual elements of the logistics flow as an
object of management in compliance with
the established subordination of processes
caused by its multi-flow [6].

It's difficult to disagree with the fact that
the revolutionary transformations in the basic
issues of military affairs have led to significant
changesin the conditions of logistical support
of forces with military property and services.
There was a multiple increase in the volume of
tasks to provide forces. Due to the further
development of armaments and military
equipment, the emergence of high-precision
weapons, weapons on new physical
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principles, as well as changes in the methods
of preparation and conduct of operations, the
conditions for providing forces with military
property and services have become sharply
more complicated and increased. [11].
Therefore, the logistical support system for
the preparedness for military operations in
accordance with the purpose, has to be able
to coordinate resources, equipment,
information and people quickly, accurately,
coordinated in conditions of constant
instability and changes in time parameters. In
order to achieve this feature of the logistics
system, military logisticians propose to
integrate NATO Logistics projects by creating
a new structure for procurement, joining
support and supply services. The result of
such integration, in their opinion, will be
achieved [9, 10, 11]:

- improving the quality of military
property, the responsibility of suppliers for
product quality and trust in them and creation
of a state guarantee system of the defense
products quality;

- improving the system of outsourcing
services, following the example of NATO
member countries, where food services are
provided by a structural unit of the Ministry of
Defense, which is obliged to provide these
services both in peacetime and in other cases;

- clarification of the division functions of
providing military property to the Armed
Forces between the Ministry of Defense and
the General Staff;

- achieving compliance of the
composition and capabilities of logistics
management bodies, military units and
institutions to the assigned tasks, taking into
account the established number;

- improvement of methods of work and
use of automated technical means, high
technologies for the purpose of structure
improvement and number of military
management bodies, forces and providing
means reduction;

- introduction  of  principles  of
conformity and mutual compatibility,
structural management subdivisions and
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forces of maintenance in peacetime and
wartime.

Based on the experience of NATO
Logistics, military logisticians propose to
optimize the support system of the Armed
Forces of Ukraine. To this goal, it's proposed
to achieve the maximum degree of autonomy
at all operation levels of this system and
implement the following measures [9, 10, 111:

- determination of the volume and
order of separation of military property stocks
taking into account the reduction of the
combat and numerical composition of the
Ukrainian Armed Forces, as well as their
transition to a three-tier structure;

- reduction of redundant infrastructure,
which doesn't directly affect the level of
combat readiness of forces;

- improving organizational and
economic forms of management, including
by expanding the participation of the national
economy civil sector in providing forces and
modernization of technical equipment of
logistics support classes (see above the Table
1);

- optimization of the training system of
servicemen and civilian personnel in
specialties belonging to the types of logistics
and classes of military means.

It's worth noting the following feature of
the approaches vision to the tasks of the
logistical ~ support  system for the
preparedness for military operations by
military logisticians: separation of the logistic
support for the rear zone from the zone of
active combat operations. As a result, with
such a vision, management decisions and
approaches (requirements, tasks, principles,
parameters) for the organization of support
are also different. In our opinion, this fact
explains the frequent failures or low-level
quality of logistical support of certain facilities
(subdivisions of the Armed Forces) in the
conditions of changing parameters of supply
(time, structure of logistics flows, suppliers,
stakeholders, etc.) After all, the experience of
conducting military operations in part of our
country has shown that any changes in the
zone of active hostilities require an immediate
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response from the rear and therefore quick
change. This explains the reasons for the
sudden change in the parameters of supply in
the process of delivery, disbandment,
redeployment, and so on. As a result,
response delays are very critical and
sometimes fatal. Therefore, such a narrow
approach to the planning of operations for
the logistic support of military facilities needs
to be some adjusted.

Here is one of the key properties of the
logistics system - adaptability. Thus, the
planning of logistics operations can be
effective only if the flexibility and adaptability
of the entire logistics system. It's necessary to
apply the system-process principle, which
“forms a system of logistics activities
processes and is guided by them in the
presence of branched connections: direct and
inverse, formal and informal, internal and
external, vertical and horizontal [6, p. 57].
Namely, the direction of the principle is
oriented simultaneously in three directions:
on the structure of the system (subsystems) in
general; on the chains of flow processes; on a
complex of logistic functions (Fig. 1).

This multi-vector direction of logistics
system management contributes to a
significant increase in its flexibility and
adaptability. In other words, this step will
allow a systematic approach to the effective
organization of key processes of logistics,
subject to a radical change in supply
parameters. It's worth noting that the
implementation of all logistics operations on
one’s own is often unprofitable. This is due to
various  reasons:  narrow  functional
orientation of the Armed Forces units; their
overload with the performance of basic
functions; insufficient of technical or staffing
support; lack (insufficiency) of the necessary
logistics infrastructure; impossibility
(limitation) of  financing non-target
operations; the long duration of obtaining
permits for a sudden change in supply
parameters - a late response to changes; low
profitability (high prime cost) of logistics
operations due to suboptimal planning for
objective reasons, etc.
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The system-process principle of logistics management (directions)
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Fig. 1.  The main provisions of the system-process principle of logistics management

Source: [6,p. 57]

Of course, we are not talking about the
supply of strategically important resources,
manpower, information, etc. under the label
“top secret”. All operations that can be
partially or fully to transfer to execution to the
logistical provider should be outsourced.
There is a fairly dense coverage of the routes

of logistics transport companies,
warehousing infrastructure, hubs, gas
stations, service stations, medical

infrastructure in the territory of Ukraine. In
addition, there are a large number of

potential partners for the army in the food
industry, light industry, IT-manufacturers,
consulting companies to improve the skills of
personnel involved in logistics, etc. Of course,
choosing a list of potential partners of the
army is no less a responsible task. There are
developed, protocol-approved algorithms at
all levels of the Armed Forces. We propose to
use the following algorithm to determine the
feasibility of transferring “permitted” logistics
operations to outsourcing (Fig. 2) [5].
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Fig. 2. Algorithm for determining the feasibility of outsourcing logistics operations.
Source: developed by the author on the basis of [5]

The main factors that determine the
feasibility of logistics outsourcing include:
reducing the cost of work; reduction of time procedure that provides a clear sequence of

intervals for operations; service improvement; selection and evaluation of matrix criteria (Fig.
increase flexibility and achieve synergy 3) [51.

effects; lack of knowledge and experience of

the company in the field of logistics; strategic
considerations, etc. The priority is to create a
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Fig. 3. The sequence of evaluation of the criteria for the transition to outsourcing for the
outsourcing matrix “Threats — Opportunities”
Source: developed by the author on the basis of [7]

A generalized view of the “Outsourcing
Matrix”, which is filled with certain values of

the calculated integrated indicators, is given

on the Figure 4 [7].
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Source: developed by the author on the basis of [7]

According to the above method, it is
possible to make an informed decision on the
feasibility of transferring a separate operation
for logistics for the preparedness the Armed
Forces for military operations and the
selection of the optimal logistics provider or
other strategic partner in the supply chain.

Conclusions. A science-analyzing of key
elements  supporting system of all
participants in the logistics chain for the
preparedness for military operations gives the
following conclusions:

1) Traditional military delimitation of
approaches to the implementation of the
tasks of the logistical support system of the
Armed Forces units for military operations,
namely, the separation of the logistic support
of the rear facilities from the zone of active
combat operations, eliminates the possibility
of achieving high efficiency, quality and
profitability of tasks;

2) A high degree of bureaucracy in the
army is superimposed on a low level of
analytical assessment of the current situation
in certain parts of the logistics chain, which as
a result  minimizes the  practical

implementation of the principles and
methods of NATO Logistics (NATO standards);

3) A practical experience shows that
performing all logistics operations on their
own is often unprofitable. There is a need for
an internal audit of own resources, technical
and infrastructural base, partly information
infrastructure, etc. in order to identify the
causes of low efficiency of logistics
operations;

4) Under modern conditions there is an
urgent need to develop an acceptable
adapted algorithm for finding a reasonable
solution for the feasibility of transferring a
separate operation to ensure the readiness of
the Armed Forces units for military operations
and select the optimal logistics provider or
other strategic partner in the supply chain.

5) it's worth considering (to make
additional research) the total resource
potential of military logistics and in particular
the logistic support system of units from the
standpoint of their readiness to change,
optimize and streamline the management of
logistics flows in conditions of high risk;
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6) The military automation system
developed by military specialists (it combines
management automation tools into a single
information space: decision support, bringing
them to the executors, controlling, etc.) can
also be used to address issues related to the
outsourcing of individual logistics operations
in real time. This tool will enable increase the
efficiency of objective  management
decisions, as well as eliminate the influence of
the human factor;

7) The implementation of these
proposals will undoubtedly achieve a
synergistic effect: powerful reduction of time
expenses (is very critical in conditions of
active combat operations), achieving high
quality logistics operations, reducing the
prime cost of operations (especially one-time
operations or functionally unacceptable for
military units), quick reaction to changing
conditions, etc.

Of course, the start of such a project
(including the described key elements) of the
logistical support system of the Armed Forces
units for military operations requires a
powerful analysis, time and information base.
However, each cycle of further application of

16-31
v.2 (2020)
https://smart-scm.org

adjustment of the procedures at the
“entrance”. But “at the exit” the army received:
partial functional unloading of both units as a
whole and individual personnel units;
reduction of financial costs for logistics; faster
response to changing conditions; higher
degree of control over the implementation of
coordination of logistics flows in space and
time, etc.

These advantages will have a positive
impact on the development of the military
potential of the state as a whole. It should be
clarified that the above proposals do not in
any way contradict the creation of the Armed
Forces of Ukraine of a new structure on
procurement, joining the support and supply
services, but only complement it. However,
we have the opportunity to accelerate the
practical implementation of NATO Logistics
standards.

A more detailed study of the mechanism
of functioning of the logistical support system
of the Armed Forces units, as well as the
conditions and tools of its functioning will be
continued in future studies and presented in
future publications.

the project will require only a certain
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WORLD TRENDS IN WAREHOUSING LOGISTICS

Marchuk Volodymyr, Harmash Oleh, Ovdiienko Oksana. “World Trends in Warehouse Logistics”.
Logistics as well as supply chain management is a fast changing field of economic activity, because it deals with
different types of companies, different goods, different countries and continents, different cultures and
management styles. It is reasonable that further prosperity of such entities are impossible without tracking
modern trend and innovative technologies, which are providing the opportunity to rise, develop and stay
profitable. Warehouse logistics is an essential part of companies’ activity and takes on a significant part of the
costs. Following the main worlds trend and their implementation designed to improve the financial result and
quality of services. That’s why this paper is devoted to analysis of the warehousing logistics innovative
development and the ways how to reach it, of the most progressive world trends, namely robotics (manipulator
robots, palletizer robots, sorting robots, mobile robotic carts, etc., due to whom automation of warehouse
operations is carried out), Big Data (as an efficient processing of structured and unstructured huge amounts of
analytical data from various sources coming at high speed), electronic data exchange technology — EDI (allows
to automate the creation, sending, receiving and processing of any electronic documents and integrate them
with existing business applications), drones (automated unmanned aerial vehicles, which can be used in the
warehouse to gain access to goods at high altitudes, where other modes of transport will not be able to get),
Internet of Things (loT, which would give the opportunity to maintain communication between sites or premises
and to control business processes of the warehouse complex), additive technologies (allows to create the
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necessary products and various components using 3D-printing technology), etc. Moreover, it is not only given
the general characteristic of each type of innovative ways of developments, but also presented the advantages,
disadvantages and prospects of using global trends in warehousing infrastructure. It is shown that
implementation of modern technological solutions and automation of processes promotes the development of
multi-storey warehouses.

Keywords: world trends; innovative developments; warehousing logistics; automation; digital
technologies; processes.

Mapuyyk Bonodumup, Fapmaw One2, Oedienko OkcaHa. «Ceimosi mpeHOU cKnAOCbLKOI
nozicmuku». Jloczicmuka ma ynpassiHHA 1aHY02aMu NOCMAasok 3aéxou 6y/1u weuoKo 3MiHHUMU cghepamu
eKOHOMIYHOI 0if/IbHOCMI, OCKiNTbKU NOCMIlIHO Npayiorome 3 pisHUMU munNamu KOMNadit, pi3HuMu mosapamu,
PI3HUMU KpaiHamMu mad KOHMUHeHMamu, pisHUMU Kysbmypamu mad Cmusiamu ynpassiHHA. Llinkom 3po3ymisno,
wo nodasnbwe NPousimaHHA makux opeaHizauili Hemoxsuee 6e3 8iocmexeHHA Cy4acHUx meHoeHyit ma
iHHOBAYIGHUX mMexHOoNozil, AKi HAaddlmMe MOXJ/IUBICMbL PoCMU, po38UBAMUCA MA 3aJuwamucs
npubymkosumu. Ha cknadceKy no2icmuky npundadde 3Ha4YHa 4acmuHa He siuwe onepayidHoi disneHocmi
KoMnaHid, ane i 3aeaneHux sumpam. BiocniokosysaHHA 0CHOBHUX C8iMO8UX MpeHOi8 ma iX 8BnpoBAaOKeHHA y
€80il 0iA/IbHOCMI NOKAUKAHe nokpawumu giHaHcosuli pe3ysiemam ma aKkicme nponoHo8aHux nocsiye. Came
momy ocobnuga ysazy y cmammi HAddHa aHanisy iHHOBAUilIHO20 PO3BUMKY JI02iCMUKU CKIAOCbKUX
npumiljeHb ma winsxia ii 0ocaeHeHHS, Halibinbw npozpecusHUX c8imosux meHOeHUil, a came pobomomexHiui
(pobomu-marinyiamopu, pobomu-naiemu3amopu, copmysdsibHi pobomu, MobinbHi po6o0mMuU308aHi 8i3Ku
mouwjo, 3a80AKU AKUM 8Nnpo8aodXyembsCA asmomamusayia ckaadcekux onepayiti), Big Data (echekmusHa
06pobKa cmpyKkmypo8aHux ma HeECMpPYyKMypo8aHUX AHAIIMUYHUX OGHUX 3 Pi3HUX 0Xepesi, ujo Ha0Xxo0Aamb 3
BUCOKOIO WBUOKICMIO), MexHO/02is efleKmpoHHo20 0bmiHy daHumu - EDI (0o3sonae asmomamusysamu
CMB8opeHHs, 8idNpasneHHsA, ompuMaHHA ma 06pobKy 6yOb-aKux efleKmpoHHUX OOKyMeHmi8 ma iHmezpauis
ix 00 icHyl04020 NpoepamHo20 3abe3neyeHHs), 6e3nilomHuUKU (aemomamu3ogaHi 6e3niiomui nimaneHi
anapamu, AKi MOXHA 8ukopucmosysamu Ha ckaaodi 019 ompuMmaHHa docmyny 0o moeapie Ha 8enukili
sucomi, Kyou He 3MOXxyme dicmamucs iHwi sudou mpaHcnopmy ), IHmepHem peueli (loT, wo dacmeo
MOX/IUBICMb NIOMPUMY8AMU 38'A30K MiX DI3HUMU NpUMIlleHHAMU cKk/1ady ma KoHmpoJsosamu 6isHec-
npouyecu 8cb020 KOMNJIeKCY), adumMueHi mexHos102ii (00380/190Mb CMBOPOBAMU HEOOXiOHI Npodykmu ma ix
Komnsiekmytodi 3a 0donomozoto mexHonoaii 3D-Opyky) mouwjo. Takox HAOAaHo He JsuUwWe 3d2asbHY
Xapakmepucmuky KOXHO020 muny iHHOBAUIUHUX WJIAXi6 po38UMKy, asne U NpodHAsi308aHO nepesdau,
HeOo/liKU Mma nepcnekmusu 8UKOPUCMAHHSA C8imogux mpeH0i8 y cknadcekil iHpppacmpykmypi. [lokazaHo, wio
8NPOBAOXKEHHA CY4YacHUX MEXHOJ/I02IYHUX pilueHb ma dsmomMamu3auis Nnpouyecie cnpuse po3suMKy
6azamonosepxosux ck/aois.

Knwuoei cnoea: cBiToBi TpeHAW, iHHOBaLiNHI po3po6KK, CKnagcbKa JOricTMKa, aBTOMaTuK3alis,
undposi TexHonorii, npouecu

Mapuyyk Bnadumup, Ffapmaw Onez, OsdueHko OkcaHa. «Muposblie meHOeHYUU 8 CKAAOCKoli
noaucmuke». Jloeucmukd, a makxe ynpassieHue yenoykamu nocmasok - 3mo 6bicmpo MeHAIWaaca cgepa
3KOHOMUYecKoU 0esmeslbHOCMU, NOCKOJIbKY OHA umeem 0es10 C pasHbIMU munamu KOMNnaHud, pasHeIMu
moeapamu, pasHeIMU CMPAHAMU U KOHMUHEHMAmu, pasHbiMu KyJemypamu U CMUIAMU ynpassieHus.
PasymHo, umo OanbHeliee npoysemaHue maxkux npeonpuamul He8o3MOXHO 6e3 omcexusaHus
cospemMeHHbIX meHOeHYUl U UHHOBAUUOHHbLIX MexHOI02ul, Komopble 0arm 803MOXHOCMb pacmu,
passuBamMeCcsa U ocmasamecs npubblibHeiMu. CKAAaoCcKkas J102UCMUKA A8/19emca HeomvemiemMol 4acmeoto
OdeamenibHOCMU KomnaHul u 6epem Ha cebs 3HA4YUMENbHYIO Ydcmb pacxo0os. Ce0o8aHue OCHOBHbIM
MUPOBbIM MeHOeHYUAM U UX peaau3ayus Npu3eaHsl ysyquumse oUHAHCO8bIU pe3y1lbmam U Kayecmaeo ycye.
VImeHHO noamomy 0aHHAs cmames NOCBAWEHA AHAU3Y UHHOBAUUOHHO20 pa3eumus CKaocKoU 102UuCmuKu
u nymeli ee 0OCMUXeHUS, CAMbIX NPO2PECCUBHbIX MUPOBbIX MeHOeHUul, a UMeHHO pobomomexHuke
(pobombi-maHunynamopei, pobomei-wmabernepel, COpMUPOBOYHbIE pobomei, MObUJIbHbIE
poboMU3UPOBAHHbBIE MeENIeXKU, UCNO/Ib308AHUE KOMOPbLIX obecneyusdem asmomMamusayuio CKIAoCKUX
onepauyut), Big Data (kak 3¢pgpekmusHaa obpabomka cmpykmypupo8aHHbIX U HeCmpyKkmypupo8aHHbixX
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02POMHbIX 005eM08 aHAUMUYeCcKux OAHHbIX U3 pas/ludHbIX UCMOYHUKOB, NOCMYNAmWux C 8bICOKOU
CKOPOCMbI0), MexHO102UA 371eKMPOHHO20 06MeHa 0aHHbIMU - EDI (cnoco6 asmomamu3supogams co30aHue,
omnpasky, npuem u 06pabomky so6bix 371eKMPOHHbIX O0KYMeHMOo8 U UHMe2payus ux ¢ cywecmsyrowumu
6U3HEC-NPUNOXeHUAMU), OpOHbI (aBMOMamu3upo8aHHele 6ecnuaomHele JemamesibHble annapamel,
KOmopble MOXXHO UCN0/1b308aMb HA CK1Ade 0718 NOJly4eHUa 00Cmynd K moeapam Ha 60/1buiux 8bicomax, 20e
Opyaue sudbl mpaHcnopma He pabomairom), WHmepHem seuwjeli (loT, komopelli daem B03MOXHOCMb
noodepxusame C8A3b MeX0y NOMeweHUAMU CK1aod U KOHMpO/uposams bu3Hec-npoyeccol 8cezo
Komniiekca), adoumugHele mexHo/102uu (CO30aHue He06X00UMbIX NPOOYKMO8 U pasuYHbIX UX KOMNOHEHMo8
€ ucnone3ogaHuem mexHonoauu 3D-neyamu) u m. 0. Kpome mozo, 8 cmamee He Mosibko 0aHa obwas
Xapakmepucmuka Kaxoo020 mund UHHOBAUUOHHLIX CNOcobo8 pazsumus, HO U npedcmassieHsl
npeumywecmea, HedOCMAmMKu U Nnepcnekmusbl UCNOJIb308AHUSA MUPOBbIX MpPeHO08 8 CKAAOCKoU
uHppacmpykmype. [lokazaHo, 4mo 8HeOpeHUe COBPEeMEHHbIX MEXHO/I02UYeCKUX peweHul U
asmomamu3sayus npoyeccos cnocobcmayem pazsumuro MHO203MAXHbIX CK1A008.

Knioyesble cnoea: mMupoBble TpeHAbl, MHHOBALMOHHbIE pPa3paboTKK, CKNaackaa JOrMcTuKa,
aBTOMaTU3aLms, UMdPOBbIe TEXHONOT M, MPOLECChI.

Introduction. The dynamics of the world
business  ecosystem  development s
characterized by rapid development in recent
years. To gain a competitive advantage,
maintain their market position and generate
additional profits, the world's leading
corporations are thinking about using the
innovative technologies and solutions
potential that are rapidly changing not only
business methods but also the essence of the
product offered to the end user.

One of the focuses of close attention is
warehousing logistics, which always remains
a pool of costs (for example, Amazon lost
about $ 7 billion in logistics in 2017), and often
the cost of delivery significantly exceeds the
revenue from the delivery itself [1].

Modern warehouses, as the most
important component of warehousing
logistics, are a complex technical structure,
which includes a number of interacting and
complementary elements of the logistics
system, providing the functions of
accumulation, processing and distribution of
goods between end users. The warehouse is
considered as an integrated component of
the logistics chain, which allows to achieve a
high level of profitability. Warehousing and
processing of goods are important
components of the logistics activities of
retailers, manufacturers, distributors and

industrial enterprises. The cost of their
implementation absorbs up to 40% of
logistics costs.

The area in which warehousing logistics
has the greatest influence today, where
turnover is growing in the fastest way, is e-
commerce online retail. The global e-
commerce market continues to grow at a
steady pace: in 2018 its volume increased by
18%, and the total value of all online orders
amounted to $ 2.86 trillion. Thus, according to
EVO business, in 2018, compared to previous
year, the e-commerce market in Ukraine grew
by a third - up to UAH 65 billion and was
expected to continue to grow in 2019 not so
fast - by 25%. According to Gartner, by 2020,
online retailers who have personalized their
service through artificial intelligence
technologies will increase profits by 15%.
Confirmation of this can be seen now: when
the online store Very.co.uk made a home
page that adapts to weather conditions, its
revenue jumped by € 5 million [2, 3].

The spread of COVID-19 and related
quarantine measures have increased the
share of e-commerce in the overall structure
of commercial real estate. This gave impetus
to the creation of a developed logistics and
terminal-warehousing infrastructure, and also
to the changes in the warehouse real estate
market in the direction of increasing demand
for warehouses premises (Fig. 1).
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Reasons for increasing
demand for warehouses

Factors of increasing demand for
warehouses

Providing a stock sufficient
level to meet demand
quickly

COVID-19

The need to store large volumes of
goods in the supplier's warehouse

impact on

the Supply chain regulation
warehouse

Interrupted supply chains from
China and the introduction of trade
tariffs in the United States

real estate

market
Rising labor costs

As modern innovative technologies

are introduced, logistics companies

Problems of intellectual
capital

will refrain from operating in China
and other parts of Asia, Mexico and
even the United States

Fig. 1. Impact of COVID-19 spread and related to it quarantine measures on the warehouse real
estate market (compiled on the basis of [4])

But despite this, among the main barriers
to the development of e-commerce online
retail could be noted the imperfection of the
logistics process in the warehouse, errors and
low speed of order processing. To develop
online sales, it is needed to change the
common technological approach used in
warehousing and distribution. It should be
aimed at the introduction of modern and
promising innovations, global trends in the
field of warehousing logistics.

The aim of the article. Analysis and
development trends of promising global
trends in the field of warehousing logistics.

The main material. The warehousing
logistics development is impossible to
imagine today without the use of modern
innovative technologies and solutions. This is
due to the active development of both
domestic and global markets, as well as the
rapid  development of  warehousing
infrastructure (terminal warehouses, logistics

centers). Innovative technologies are aimed
at automating internal  warehousing,
integration of logistics business processes
that ensure the interaction of all participants
in the logistics chain in the supply and
distribution of finished products.

Recent advances in artificial intelligence
and automation, as well as the ever-
increasing capabilities of intelligent devices
have created completely new conditions for
revolutionary changes in the development
and application in warehousing logistics of
promising global trends based on innovative
nature (Table 1).

The use of robots plays an important role
in increasing the level of warehouse
automation, which is becoming a global trend
today. Robotization, according to FNC
experts, will be the leading driver of business
over the next five years, along with such
trends as global distribution platforms and
digital identifiers [5]. This is due to the need to
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accelerate logistics business processes in
large warehouses, where human capabilities
have reached the Ilimit. Inventory
management with robotic systems eliminates
possible errors and accidents and simplifies
most processes. Integration of software and

hardware solutions for efficient accounting
and management of major warehousing
processes accelerates warehousing
operations, reduces the amount of routine
work and increases staff efficiency.

Table 1.

World trends in warehousing logistics

Technology

General description

Advantages

Disadvantages

Robotization

With the help of
warehouse robots
(manipulator robots,
palletizer robots,
sorting robots, mobile
robotic carts, etc.)
automation of
warehouse operations
is carried out

1. Eliminates
mistakes, reduces
defects and minimizes
accidents and risks to
people.

2. Accelerates the
efficiency of
warehousing
operations.

3. Increases
productivity, reduces
costs

1. Problems of
providing
navigation inside
warehouses.

2. Insufficient
development of
technologies

Big Data

—®
Q.G'%.D;EI}
SORES

. _“
O‘v‘@

- L T
_-__";‘-:._._:: Lrata

Efficient processing of
structured and
unstructured huge
amounts of analytical
data from various
sources coming at
high speed, using
horizontally scalable
software tools for
their further effective
application

1. Minimization of
human involvement in
the decision-making
process.

2. Continuous self-
learning process to
optimize business
processes in the
warehouse.

3. Analysis of results
and implementation of
necessary changes
(forecast of
fluctuations in
demand, detection of
seasonality,
adjustment of
processes in the
warehouse, etc.)

1. Not fully used
the potential of
technology.

2. Risks that may
arise during the
collection,
processing and
use of data

Radio
frequency
identification -
RFID

Uses radio waves to
record and read
information stored on
labels attached to the
product. Widely used
in warehousing, and in
the coming years will
become more perfect

1. Fuller control and
greater transparency
of inventories.

2. Reduction of
inventory stock-taking.
3. Reduction of theft

Increased costs
compared to
paper medium
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Continuation of the table 1.

Electronic data
exchange
technology -

EDI
D

Allows to automate
the creation, sending,
receiving and
processing of any
electronic documents
and integrate them
with existing business
applications between
the computer systems
of the customer and
the contractorin a
structured digital form
based on standard

1. Allows to
significantly speed up
document
management
processes.

2. Increase sales to
retailers and
purchases from
suppliers.

2. Reduces the
number of human
errors in the execution
of documents in the

Low level of
information
security

e

high altitudes, where
other modes of
transport will not be
able to get.

The real scope of
drones is inventory
stock-taking.

= formats warehouse.
3. Reduces inventory.
4. Optimizes goods
delivery routes to
customers
Automated unmanned | 1. Flexibility of goods | 1. Limited safety
aerial vehicles, which storage at height. when moving.
can be used in the 2. Reduction of time 2. Imperfection of
warehouse to gain for inventory stock- energy sources.
Drones access to goods at taking 3. Insufficient

power and
autonomy.

4. Restriction of
orientation in
space by GPS
indoors.

5. Lack of legal
framework

Internet of
Things (1oT)

Would give the
opportunity to
maintain
communication
between sites or
premises and to
control business
processes of the
warehouse complex,
productivity, energy
costs, track stocks of
resources and
materials, improve
customer service,
efficiency of
warehouse
equipment, monitor
the safety and work of
warehouse staff

1. Real-time control of
business processes.
2. Ensuring security
and reliable safety.

3. Improving the
efficiency of
warehouse
equipment.

3. Implementation of
successful business
models.

4. Improving the
quality of customer
service and minimizing
risks in case of
unforeseen
circumstances
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End of table 1.

Additive
technologies

(_U

Allow to create the
necessary products
and various
components from
metals, plastics, mixed
materials and even
human tissues in
layers on the basis of
computer 3D-model
using 3D-printing
technology at the
request of customers,
which will reduce the
supply chain,
eliminating the need
to store large volumes
of finished products in
warehouses

1. Increasing the
speed of production
and reducing costs.

2. Customer
orientation: without
the material resources
spending, the
consumer can make
individual changes to
the product.

3. Opportunity for
companies to abandon
outsourcing after the
transition to 3D
printing.

4. Reduction of
negative impact on
the environment

1. Limited product
sizes.

2. High cost of
some materials
used for printing.
3. High energy
consumption of
production.

4. Relatively
narrow choice of
materials

Cross-docking

il

The process of
acceptance and
shipment of goods
through the
warehouse without
placement in the area
of long-term storage

1. The cost of
processing the goods
decreases.

2. The minimum
period of goods
staying in the
warehouse.

3. The turnover of
warehouse space is

1. It is necessary
to constantly
analyze consumer
demand for
products.

2. The incoming
goods must be
immediately ready
for shipment or

on separate
warehouses

growing. require minor
&= =3 4. Reducing additional
warehousing costs operations.
3. The need for
well-managed
organization of
traffic flows
Represents the multi- | 1. Low operating 1. High capital
storeyed construction | costs. costs for
in which access to 2. Decrease delivery construction.
floors is organized, as | costs and reduction of | 2. The need for
a rule, on a ramp that | delivery time due to higher energy
Multi-storey g?v_es the chance to proximity to potential capaci‘;y_.
divide warehouse area | customers. 3. Additional
warehouses

3. Ability to use the
whole modern
infrastructure complex

costs for support
and
modernization
technological and
operational
systems
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In general, there are three main groups of
robots that are currently used in warehouses
for moving goods: Automated Guided
Vehicle, Autonomous Mobile Robots,
automated warehouse forklifts RLT (Robotic
Lift Truck). With new advances in navigation
technology and functionality, companies are
beginning to use robots in warehouses for a
variety of operations, namely: loading,
moving, unloading, packaging, depalletizing,
sorting, packaging, inventory stock-taking.

In its report on the future of warehouse
automation ("The Future of Warehouse
Automation - 2019"), the specialized
analytical agency Interact Analysis singled out
the introduction of mobile robots that
displace traditional conveyor systems as a
trend #1 [6]. The robots are already used by
many foreign manufacturers to perform such
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simple tasks as cleaning the floor, issuing
orders, checking and tracking the location of
goods on the shelves, etc.

From the point of view of digital
transformation of business, autonomous
mobile robots in warehouses provide the
mechanism of autonomous data collection on
movement of materials and use of stocks
within the limits of warehouse operations. In
addition, the integration of robots with
operational-level systems such as WMS
(Warehouse Management System) and WES
(Warehouse Execution System) will help align
between the physical execution of tasks and a
digital copy of the operation in Digital Twins
systems.

Now there are more than 30
manufacturers of logistics robots. Some
developments are given in table. 2.

Promising world developments of warehouse robots

Table 2.

Purpose of the
robot

Producer

General description

Source

Robot loader
Handle version

American
company
Boston

Dynamics

The robot loader is equipped with [7]

a manipulator with suction cups,
which are used to capture and hold
the boxes. The on-board robot
inspection system tracks marked
pallets for navigation and finds
separate boxes to capture and
move. When the robot places the
boxes on the pallet, it uses force
control to press each box to the
next. It can simultaneously lift a
load of up to 15 kg inclusive. This
version of the robot is able to work
with pallets with a depth of 1.2 m
and a stack height of 1.7 m.

SpotMini security
robot

American
company
Boston

Dynamics

Amazing mobility and "passability". [8]

Can deftly go up and down the
stairs, and, if necessary, open the
locked door

Digit robot

courier

Ford
Company

The robot looks like a human, has 9]

two legs and a pair of arms that
can not only lift weights, but also
catch falling objects. The robot can
navigate in space and in complex
situations, including stairs and
blockages in the room.
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End of table 1.

Robot-assembler | British The robot moves along the paths
company on the upper tiers, selects
Ocado containers and sends them to the

sorting point, where the order is
completed. The special lattice
design allows to work at the same
time more than one thousand
robots which pass on 60 km with
a speed of 4 m/s each. Thanks to

[10]

minutes.

automation, the selection and
packaging of goods takes about 5

Several robot manufacturers from
different countries, including Kiva (now called
Amazon Robotics), Swisslog and Grenzebach
offer robotic solutions that speed up
inventory  stock-taking and  ordering
processes. At the same time, the analytical
agency Interact Analysis emphasizes that the
acquisition of Kiva Systems by Amazon gave
rise to two significant trends in the warehouse
logistics market [11]: first, the vacuum,
created after the departure of Kiva, was very
quickly filled with new players; second, the
event forced retailers and logistics companies

to implement automation to keep up with
Amazon. The agency predicts an explosion of
growth in the installed base of autonomous
mobile robots for the warehouse (not
including Amazon) - 100 thousand in 2020
and about 600 thousand - in the next 5 years.

Comparative forecast of Interact Analysis
by types of warehouse robots showed that it
is the decision to move goods and
equipment, according to analysts, will
account for the bulk of the projected growth
in robot production (Fig. 2).

P2G G2P —Piece Picking —Sortation
o
]
=]
c
]
-
O
[+
™
5
c
c
=
2018 2019 2020 2021 2022 2023
Source: Interact Analysis 2019 Interact Analysis

Fig. 2. The trend of production growth by types of robots: 1- P2G - Person-to-Goods; 2- G2P -
Goods-to-Person; 3- Piece Picking - Artificial Selection; 4- Sortation - Sorting (Source:
interactanalysis.com) [11]
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The number of Amazon's warehouse
robots is many times greater than the total
worldwide. According to the Associated Press
at the end of 2019, Amazon were using more
than 200,000 warehouse robots, doubling its
fleet compared to the end of 2018. In 2014,
there were 15 thousand of them [12].

According to the NYT, without robots
Amazon would not be able to cope with
current tasks and deliver goods quickly. A
study by Deutsche Bank showed that the
cycle of Amazon Robotics takes 15 minutes,
while people - 60-75 minutes. In addition,
robotic  warehousing systems reduce
operating costs by 20%. The robots also
relieve the workload of employees and helps
save space in warehouses. A smart cargo
transportation system does not require the
extra free space that people would need to
approach the shelves. Despite this pace of
robotics, Amazon continued to hire new
employees. Since the advent of Kiva robots,
the company has hired 80,000 warehouse
workers in the United States alone. Currently,
the warehouses employ 125 thousand
workers, but soon their number will increase,
and work tasks will change [13].

Warehouse robotization also covers other
global technology trends, namely: Big Data,
the Internet of Things, unmanned vehicles
and other technologies.

Big data is a term that describes the large
volume of data - both structured and
unstructured - that inundates a business on a
day-to-day basis. But it's not the amount of
data that’s important. It is what organizations
do with the data that matters, these data are
efficiently processed by horizontally scalable
software tools that appeared in the late 2000s
and alternatives to traditional database
management systems and solutions of the
class "Business Intelligence". [14]. In fact, Big
data is an alternative to traditional data
management systems.

In a broad sense, "Big data" could be
interpreted as a socio-economic
phenomenon associated with the emergence
of technological capabilities to analyze huge
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data sets, in some problem areas for their
further effective application. [15].

The term "Big data" was coined by
Nature's editor Clifford Lynch back in 2008 in
a special issue on the explosive growth of
global information. According to experts,
more than 2.5 exabytes are generated every
day. By 2020, every inhabitant of the planet
will generate about 1.7 megabytes of data
every second and humanity will generate 40-
44 zettabytes of information. And according
to IBS forecasts, by 2025 the entire global data
volume will increase 10 times, compared to
2020. Data will become a vital asset, and
security - a critical foundation of life. The
technology will change the economic
landscape, and the average wuser will
communicate with connected devices about
4800 times a day [16].

In the near future, Big Data will be actively
used in warehousing logistics. Analytics of big
data will allow to predict fluctuations of
demand, to reveal seasonality, to correct
processes in a warehouse (the forecast of
loading of reception and marking, smoothing
of peak hours), etc. By means of Big Data it is
possible to construct multifactor model
results. In addition, it stores information not
only about all products, their location,
movement, but also a huge amount of
additional data: all clicks in the interface,
delivery  schedule, weather, customer
information, distance of suppliers from the
warehouse (Fig. 3). At the same time there is a
continuous process of self-learning. That is,
the machine itself learns (the principle of
Machine Learning) in real time and creates
algorithms for optimizing business processes.

The principle of Big Data technology is
based on the maximum informing the user
about an object or phenomenon. The task of
such acquaintance with data is to help to
weigh all "pros" and "cons" to make the
correct decision.
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Fig. 3 - Big Data in warehouse logistics
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In intelligent machines, a model of the
future is built on the basis of an array of
information, and then various options are
simulated and the results are tracked. In an
ordinary warehouse, such analytics allows to
learn about the most popular products and
store them close to the assembly lines, as well
as to place similar goods or goods in high
demand together in one part of the
warehouse. This allows to complete orders
with maximum speed. At the same time, the
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collected orders are immediately sorted by
regions, transport companies, dimensions. All
this increases the speed of processing and
shipment by at least 30%.

The basic principles of working with Big
data (Table 3) differ from traditional,
centralized, vertical models of storage of well-
structured data.  Accordingly, new
approaches and technologies are being
developed to work with Big data.

Table 3.

Basic principles of working with big data (built on data [17])

Principle

Characteristic

Horizontal scalability

Increasing the number of computing nodes with the growth
of big data should not impair the performance of data
processing

Fault tolerance

Methods of working with big data should take into account
the probability of failure of computer nodes of machines and
provide preventive measures

Data locality

It is desirable to process big data on the same server on
which it is stored to save time, resources, data transfer
costs.

McKinsey, an international consulting
firm specializing in strategic management,

identifies 11 methods of analysis that can be
applied to Big data (Table 4).

Table 4.

Methods of Big data analysis (based on data [16])

Methods of analysis

Characteristic

Data Mining methods
(data mining, in-depth
data analysis)

A set of methods for identifying previously unknown, non-
trivial, practically useful knowledge needed for decision-
making. Such methods, in particular, include teaching
associative rules, classification (division into categories),
cluster analysis, regression analysis, detection and analysis
of deviations, and others.

Crowdsourcing

At the heart of this technology is the ability to receive and
process streams in billions of bytes from many sources. The
final number of "suppliers" is not limited to anything if only
to the power of the system

Data fusion and

integration

A set of technical solutions that allows to integrate
disparate data from different sources for in-depth analysis

Machine learning

Using models based on statistical analysis or machine
learning to obtain comprehensive forecasts based on core
models

Artificial neural networks,
network analysis,
optimization

Heuristic search algorithms used to solve optimization and
modeling problems by random selection, combination and
variation of the required parameters using mechanisms
similar to natural selection in nature
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Pattern recognition

Identify an object or determine any of its properties by its
image, audio recording, or other characteristics

Forecasting analytics

Analysts try to set certain parameters for the system in
advance and then check the behavior of the object based
on the receipt of large arrays of information

Simulation

Allows to build models that describe the processes as they
would take place in reality

Spatial analysis

A class of methods that use topological, geometric, and
geographic information extracted from data

Statistical analysis

Time series analysis, A / B testing (A / B testing, split
testing - @ method of marketing research; when used, the
control group of elements is compared with a set of test
groups in which one or more indicators have been changed
to find out which of the changes improve the target)

Visualization of analytical
data

Presentation of information in the form of figures,
diagrams, using interactive features and animation both to
obtain results and for use as source data for further
analysis. Allows to present the most important results of
the analysis in the most convenient form

The effectiveness of Big Data technology
and analysis tools in the warehouse implies
the presence of a built-in logistics
management system (which can be a source
of data), formalized business processes,
awareness of the need for additional data and
motivation to use them in decision making.

The next global trend of warehousing
logistics is the technology of electronic data
exchange - EDI (Electronic Data Interchange),
which allows to automate the creation,
sending, receiving and processing of any
electronic documents and integrate them
with existing business applications. It
supports the exchange of data between the
customer's and contractor's computer
systems in a structured digital form based on
standard formats. In the process of sending
documents, EDI translates the information
into a standard format, saving the content.

EDI is used to exchange purchase order
documents, shipment orders, warehouse
receipts, shipment notices, etc. This
significantly reduces the time to fill in the
tables and compare data, reduces the number
of human errors in the execution of
documents in the warehouse, reduces
inventory, optimizes routes for delivery of
goods to customers.

For example, the Vehicle Loading setting
[18] allows to transfer data for each individual
pallet of both one and a group of orders; split
orders between multiple vehicles. In addition,
the customer sees the volume of shipped
pallets online, and recipients know about the
contents of each pallet before the arrival of
the vehicle.

To implement ED], it is necessary that all
trading companies have an international
identification number - GLN, and each
product must have a global GTIN in the
international system EAN (GS1). EDI operates
on any platform: mainframe, client-server,
personal computer. In general, the choice of
platform for EDI depends on the specific
needs of the company, the volume of
transactions and the number of partners
involved in the EDI project.

EDI exchange is based on the use of
international standards designed to meet all
possible requests. The application of
standards increases the security of EDI-data
transmission based on the principles (Table 5),
which allow reliable transmission of
electronic exchange documents over the
Internet. This allows companies to improve
management and control  processes,
significantly reduce warehousing costs.
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Table 5.

Principles of EDI data transmission

Principle

Characteristic

Delivery guarantee

Automatic notification of the sender about receipt

About 170 types of messages are processed and transmitted

Efficiency within 10 minutes

Complete elimination of errors is achieved already at the stage
Accuracy of data input that considerably reduces time for an information

exchange between contractors.

Allows to minimize the costs associated with the preparation of
Economy

documents up to 7-10% of the total cost of the transaction

Confidentiality of

Warrant the security of commercial information transmission is
ensured through data encryption and the use of Internet

information standards for EDI
Provided by the use of notifications about the location of
C . messages for checksums and completely eliminates the
ertainty

possibility of making changes to the document without the
knowledge of the recipient

The Center for the Simplification of
Procedures and Practices in Management,
Trade, and Transport (CEFACT) has been
operating at the United Nations since 1997 to
address the compatibility of international
standards with US and European standards.
The RosettaNet standard is currently being
actively improved. In 1998, 40 of the world's
leading IT organizations founded the non-
profit consortium RosettaNet, one of the
largest projects in the field of data exchange
standardization, which continues to develop.
It aims to globalize supply chains in the IT
industry and bring companies from America,
Europe, Japan, Korea, Singapore and Taiwan
into a single e-commerce network. In
particular, Intel, using the global RosettaNet
infrastructure, reduced the average time to
receive orders from the customer from 12
hours up to a few minutes [19].

Electronic document management (EDI)
systems have been actively used in Ukraine
since 2005. To date, most retail chains,
manufacturers and distributors in Ukraine
have switched to modern technologies to
support commercial transactions. The use of
EDI technologies to service legally significant
document circulation is also becoming more
widespread. Among the largest retailers that
use EDIin Ukraine (according to Comarch) are:

"METRO Cash & Carry Ukraine", GC Fozzy
Group, "Velyka Kyshenia", "Auchan", "ATB",
Watsons, "Furshet", WOG, "PACCQO", "Tavria B",
"Caravan" ("Retail Group of Ukraine"), Billa,
"Obzhora" and many others. Business
documents, such as: orders, shipment
notifications, acceptance certificate, invoice,
analogues of tax and goods invoices, sales
report and stock balances in the warehouse
and others, exchanged by retailers,
manufacturers, distributors, logistics
operators - can be transmitted using EDI
technology (electronic data interchange) [20].

EDI technologies are still the most
important element of medium and large
companies’ activity, which can significantly
speed up document management processes,
increase sales to retailers and purchases from
suppliers, reduce inventory, optimize routes
for delivery of goods to customers. Current
trends are such that in the next few years EDI
will remain the main driving force of the e-
commerce market.

Radio Frequency Identification (RFID) is
widely used in warehousing logistics, which
will become more and more advanced in the
coming years. RFID technology uses radio
waves to record and read information stored
on labels attached to the product. The
benefits of RFID include greater control and
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greater transparency of inventory, which
ensures ease of inventory stock-taking, as well
as reduced theft.

Today, logistics companies are trying to
combine drone technology with RFID in order
to further automate the inventory process.
RFID in combination with the maneuverability
of drones will optimize the size of warehouse
space by increasing the height of storage and
significantly reduce the time spent on
inventory stock-taking. When using drones,
there is no need to remove pallets from a
height, to attract additional staff, to spend a
lot of time on the recalculation of products,
the human factor is excluded completely.

It is important to note that it is used not
only for the inventory stock-taking of pallets
for high-altitude storage. As a result of high-
altitude miscalculation, the availability of free
storage spaces is detected and additionally
confirmed. Both of these processes -
inventory stock-taking and confirmation of
vacancies allow to ensure further trouble-free

work  with  replenishment, placement,
acceptance of stocks [21].
With  clear advantages (mobility,

efficiency, cost and low payback time), there
are a number of factors that limit the
widespread use of drones in warehouses,
namely: energy imperfections, insufficient
power and autonomy, limited orientation in
space by GPS indoors, lack of legislation.
Nowadays, these problems of drones are
being actively addressed. So the modularity
of drones allows to solve the problem with
additional batteries. Recently, local
positioning systems have been launched that
allow the replacement of the GPS drone
module with internal positioning. With the
help of open SDKs, third-party programmers
can interact with drones, assign them flight
routes, receive data from scanners (cameras)
of RFID tag readers, integrate existing WMS.
The  Massachusetts  Institute  of
Technology is testing a new system with small
drones and RFID tags to monitor inventory.
According to the research team, the most
difficult task in developing a system that uses
RFID is to find a way to make it secure. Drones,
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which are safe enough to fly in close proximity
to humans, are usually small and light with
plastic rotors. Unfortunately, these drones
cannot carry RFID readers over long distances
[22].

At LogiMAT in Stuttgart, Linde MH, a
manufacturer of equipment and solutions for
the warehouse, presented a prototype Flybox
drone for work in the warehouse. The
combination of a drone and a robotic stacker
into a single system ensures uninterrupted
power supply to the drones (usually the drone
battery lasts for about 15 minutes) and
constant tracking of the location of drones
without the use of GPS within the warehouse
space. Thanks to the innovative geological
steering system, the developed Linde control
system determines exactly where the drone is
at a certain point of time [23].

At the Munich exhibition Transport
Logistic 2017, the development of Fraunhofer
IML - a ball drone "Bin: Go" was presented. A
feature of this drone is the ability to work near
humans. The spherical structure closes the
structural elements of the drone and prevents
the possibility of injury to a person in a
collision, as well as allows the drone to move
on the floor surface [24].

Of course, drones and robots are just the
most effective part of the Internet of Things
(IoT) technology that a modern warehouse
can be equipped with. DHL and Cisco
estimate that loT technology will generate
about $ 8 trillion assets in the next ten years,
of which $ 1.9 trillion will have to logistics and
supply chain management. The impact of the
Internet of Things on the logistics sector
cannot be overestimated. Solutions of this
kind are beginning to be used both in
warehousing operations and in the
transportation of goods and for "last mile"
delivery [25].

loT solution in warehousing logistics
allows to optimize the use of warehouse
space, monitor the integrity of goods and
other tangible assets, improve customer
service, improve the efficiency of
warehousing equipment, assess and improve



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

the quality and safety of warehouse workers,
conduct a "smart" stock-taking.

Thus, most modern warehouse
complexes are already equipped with
Warehouse Management Systems (WMS),
which receive data from barcodes and RFID-
tags placed on the packaging of goods. A
more advanced level is Warehouse Control
Systems (WCS). To determine the optimal
capacity and speed of storage equipment
(from forklifts and ending with conveyor
belts), they are equipped with controllers and
sensors. Also with the help of cameras located
in the warehouse and in the area of shipment,
it's possible to detect violations of the
integrity of packaging, products.

Some warehouses are equipped with
Building Automation Systems (BAS). Such
systems can use special sensors to monitor
and control lighting, air conditioning and
ventilation, as well as ensure the operation of
security subsystems and access control to the
warehouse. Modern WMS, WCS and BAS
systems are equipped with interactive
interfaces - dashboards that allow warehouse
workers to effectively manage the warehouse
complex. Internet of Things technologies
combine the data of these systems, provide
their cross-interaction to solve more complex
problems. For example, in the case of storage
of perishable products that require a special
temperature regime, the BAS system can
monitor temperature fluctuations in the
warehouse through sensors. And, if it has
reached critical values, send a signal to the
WMS system, and in turn - to inform
warehouse workers about the situation [25].

Additive technologies are one of the
main world trends, which is actively
implemented in warehousing logistics. They
allow almost any company to create products
or parts of products from metals, plastics,
mixed materials and even human tissues in
layers based on a computer 3D model using
3D printing technology.

3D-printing technology significantly
expands the production process, making it
independent of specialized industries and
enterprises. This will allow manufacturers to
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"print" the necessary products and various
components on demand, which will reduce
the supply chain, eliminating the need to
store large volumes of finished products in
warehouses [26].

The introduction of 3D printing for the
logistics industry has huge growth potential.
The logistics provider will be able to supply
raw materials instead of finished products,
provide 3D printing services at delivery
points, which will be an additional source of
income. For such purposes it will be possible
to use the electronic library of projects,
available on a local computer, and print the
part. Worn parts can be scanned in 3D-mode
and re-created.

Recently, additive technologies are
developing rapidly in various industries. Thus,
experts from the University of Wollongong
(Australia) in 2015 introduced the first 4D
printer that can print such details that will
take into account the time factor, such as
adapting to temperature variability [27]. To
expand the possibilities of 3D printing in the
food industry, a team of Korean scientists led
by Jin-Kyu Rhee from Ewha Women's
University developed and created a food
printing system that allows to accurately
control the composition and texture of food.
The new technology allows to obtain food
products with the required content of
nutrients, with a given texture and controlled
digestion rate [28].

A popular area of 3D-technologies
application in Ukraine is the repair and direct
production of equipment, namely: printing of
parts and mechanisms that need immediate
replacement. An example is Privatbank, which
purchased a 3D printer and began printing
gears for ATMs. Thanks to 3D printing, the
cost of their production has decreased 20
times. In addition, the bank no longer needs
to maintain stock - gears are printed as
needed [29].

Lately, cross-docking or Merge-in-Transit
(MIT) technology has become increasingly
popular in warehousing logistics. This is
primarily due to the reduction of costs in the
organization of warehousing operations by



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

20-30%, which is due to the lack of storage
space. That is, the process of acceptance and
shipment of goods through the warehouse is
carried out without placement in the area of
long-term storage.

Unlike the traditional warehouse
complex, which implies the availability of
inventory that the distributor can send to
customers, the functions of the cross-docking
center are end-to-end warehousing, i.e.
receiving, sorting and shipping parcels
without placing in a long-term storage area. A
feature of these properties is the low rate of
land use, as they must provide the necessary
free space for travel and maneuvering of
trucks and vans [30].

In other words, cross-docking s
essentially a Just-in-Time production system
adapted for warehousing operations, when
storage costs are reduced during the
movement of cargo. Cross-docking provide
the opportunity to speed up the delivery of
goods to the final consumer, which is
especially important when working with
perishable products.

Newly, the number of cross-docking
distribution centers located along city
borders has been growing rapidly. They are
focused on the delivery of "last mile" logistics
and are the last link between the supplier and
the final consumer of goods.

The trend towards the introduction of
modern  technological  solutions and
automation of processes will promote the
development of multi-storey warehouses.
The practice of building multi-storey
warehouses first developed in Asia, where
rapid economic growth and industrialization
of the economy took place against the
background of acute shortage of land
resources and a sharp rise in land prices. As a
result, Asian industrial warehouse real estate
began to grow. So today, the average height
of a warehouse building in Hong Kong is 12
floors, in Tokyo and Singapore - 5 floors.

In the United States is actively building
multi-storey warehouses. In 2018, several
sources reported that Amazon is going to
build six automated multi-storey fulfillment
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centers in different regions of the United
States. For example, in Minnesota, in the
suburbs of Minneapolis, a 4-story warehouse
Project Hotdish with a total area of 240
thousand m2 is being built, in Charlotte
(North Carolina) it is planned to build a multi-
storey fulfillment center Project Quattro with
a total area of about 230 thousand m2 [30].

Access to the floors in a multi-storey
warehouse is organized on a ramp, which
makes it possible to divide the area of the
building, in fact, into separate warehouses.
Cargo is delivered to the upper floors by
trucks, where there are unloading docks for
their maintenance. Although it should be
noted that the first multi-storey warehouses
in Asia used freight elevators to move goods
on the floors. According to forecasts, in the
near future multi-storey warehouses will
become a more common solution for the
European logistics market, at least near or in
large cities. In this case, large cities are
megacities with extremely high land values. In
small towns, the construction of a multi-
storey warehouse is likely to be economically
impractical.

Simulation technologies today are also an
innovative approach to organizing the work
of the warehouse and are designed in most
cases for large customers with complex
logistics processes. With the help of
simulation, a virtual model of real processes
and warehouse topology is created, which
allows to quickly analyze and demonstrate to
customers in the dynamics of development
various options for improving the efficiency of
warehouse  business  processes  and,
consequently, minimize costs. At the same
time, up-to-date data on the required number
of personnel, trucks and workload of different
storage areas are promptly collected. The
received information allows to estimate
efficiency of variants, to calculate time of
operations  performance, to calculate
expenses and to choose optimum algorithms
of management and the organization of
cargo flows [31].

Conclusions. The development of digital
technologies has greatly influenced the
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innovative solutions in the field of logistics,
which change the technical and economic
structure of many economies around the
world. Warehouse logistics was one of the first
to respond to systemic changes in technology
and introduced elements of robotics and
artificial intelligence. Due to the emergence
of modern world trends, namely: robotics, Big
Data, electronic data exchange technology -
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EDI, drones, Internet of Things (loT), additive
technologies, etc. the efficiency of warehouse
and supply chain management increases,
especially for non-standard solutions, which
significantly stimulates the market;
accelerates the efficiency of warehousing
operations, optimization of inventories in the
supply chain, increases productivity and
quality, reduces costs, etc.
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THE WAYS OF SUPPLY CHAIN RESPONSIVENESS INCREASE AT
TIME OF PORT INFRASTRUCTURE AND TRANSPORTATION ASSETS
PRODUCTIVITY DISRUPTION

Sergii Patkovskyi, Sergiy Lytvynenko “The Ways of Supply Chain Responsiveness Increase at Time
of Port Infrastructure and Transportation Assets Productivity Disruption”. The article determined that the
delivery of goods by sea to the United States has its peculiarities and nuances. Specific trends over the last few
years which have led to a number of supply chain disruptions have been described. An analysis of previous
research has shown that the issue of increasing of the supply chain responsiveness in terms of reducing port
infrastructure and transportation assets has been studied insufficiently. The volumes of traffic through US ports
for the last three years were analyzed. It was identified that inefficiency in operation leads to an increase in
inventories and immobilization of cash flows, as well as increased transportation, storage and demurrage costs.
The complexity of the processes requires a systematic approach to reducing the main risks and building a multi-
scenario model of operation with a flexible supply chain. The system of strategic and tactical measures for US
shippers has been developed to reduce key risks. At the strategic level, it was proposed to implement a system of
3-4 distribution centers linked to supply chains on both coasts of the United States; ability of capacity variation;
availability of 1-2 intermodal distribution centers; availability of alternative routes and ports of arrival, as well
as various vehicles; maximum reliability of the last mile; real-time process management including the use of
outrunning indicators to trace shifts. It was proposed to implement the tactical level through operations
planning and increase in time of placing seafreight bookings and inland transport allocation; realization of the
opportunity to choose alternative services by balancing actual supply and demand; reducing capacity
constraints by using multiple routes and ports of arrival; active use of services for accelerated full container load
for goods that are sensitive to time fluctuations; preventing container dwells. The dynamics of containers dwell
time served in the port Los Angeles in 2018 during the trade war between the US and China was analyzed and
the impact of new tariffs on imports of steel and aluminum products imported from abroad, as well as a wide
range goods made in China was determined. A case study of 6250 shipments from China ports to the port of Los
Angeles was conducted, dividing them to containers terminated at port of arrival and containers moved



The electronic scientifically and practical journal 32-50
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.2 (2020)
ISSN 2708-3195 https://smart-scm.org

intermodally to inland terminals (dry ports) by rail. Storage periods peaked in the fourth quarter, when the
number of containers that spent over 10 days and over 20 days doubled in each consecutive month.

Keywords: supply chain, responsiveness, seaport, trade war, cargo, disruption, transport assets
productivity.

Cepeaili Mamkoecokuli, Cepeili JlumeuHeHko «llnsaxu niosuweHHA cmilikocmi snaHyroza
nocmaeok npu nepe6osax 8 npodyKmueHOCmMi MOpCbKUX NOpmie ma mpaHcnopmyux akmusie». Y
cmammi 6yno 8usHa4yeHo, wo docmaska saHmaxise mopem 0o CLLUA mae csoi' ocobusocmi ma HioaHcu. bysno
0Xapakmepu308aHO cneyugiyHi meHOeHUil 3a OCMAHHI Kinbka pokis, ski npussesu 0o psdy nepebois y
JIaHYro2ax nocmasok. lpu aHanizi nonepeoHix Haykosux 00C/ioXeHb 8UABIEHO, WO npobiema niosuWeHHs
cmilikocmi 1aHYyr02a 00CMAsKuU 3a MO8 CKOPOYEHHS MpaHCNOpMHUX EMHOCMeU ma 3MeHUWeHHS NPOoNYCKHOI
CNPOMOXHOCMI MOPCbKUX NOpmMie 8us4YeHa HeAoCMamHwo. [IpoaHani308aHo 0b6cA2uU nepegeseHs BAHMAXie
uepe3 nopmu CLUA 3a ocmaHHi mpu poku. BusHayeHo, wjo HeegekmusHicms pobomu npuzgodums 00
36in1bUWeHHA iHBeHMApHUX 3anacig i immobinisayil 2poulosux NOMokKie, @ Makox 36ibWeHHA sumpam Ha
nepese3eHHs, 36epieaHHA, Oemepedx ma demeHwH. CkIaOHICMb Npoyecie BUMA2ae CUCMeEMHO20 Nioxo0y 00
3HUXXEHHA OCHOBHUX pu3uKie ma subyoosysaHHa 6azamocyeHapHoi Modesi pobomu i3 2HyHYKUM JIGHU020M
nocmadate. Po3pobneHa cucmema cmpameziyHux ma makmuyHux 3axodie 0718 eaHmaxoeionpasHukie CLLA
3 Memolo 38YKEHHA K/TI0H08UX pU3UKig. Ha cmpameziyHoMYy pigHi 3anponoHO8AHO peanizayito cucmemu i3 3-
4 0ucmpubyyiltiHux UeHmpis, AKi N08'A3aHi 3 TAHU2AMU NOCMA4YaHb Ha 060x y36epexxax CLUA; moxnugicms
8apil0BAHHA EMHOCMAMU; HAABHICMb 1-2 po3n00iTbYUX UeHMPi8; HAA8HICMb AlbMeEPHAMUBHUX Mapuwipymis
ma nopmie npubymms, a MAakox 8UKOPUCMAHHA PI3HUX K/1ACi8 MPpAaHCNOPMHUX aKmusis; MakcumManbHa
HadiliHicmb OCMAHHbLOI MUJTI; Kepy8aHHA NPOUECOM Yy peasbHOMy Pexumi 4ydcy, 8 momy Yucsi i Wssaxom
BUKOPUCMAHHA 8UNepeodXaroyux iHouUKamopie 0715 8iocmexxeHHA 3MiH. Takmu4yHUl pigeHb 3aNpONOHOBAHO
peanizosysamu WAAXOM onepayiliHo2o NAaHy8aHHA ma 36i1bWeHHA MepMiHi8 pO3MiljeHHs 3amM0o8/1eHb Ha
MOPCbKi nepese3eHHsA i po3nodinl N0 8HYMPIWHLOMY mpaHcnopmy; peanizauii mMoxausocmi subopy
a/lbmepHAMUBHUX Cepeici8 MOPCbKUX JiHIU 8uxo0a4u 3 (hakmuy4Ho20 6asaaHcy nonumy i npono3uyii;
3MeHWeHHA 06MeXeHb MPAaHCNOPMHUX EMHOCMEU WIAXOM 8UKOPUCMAHHS 0eKillbKoX Mapupymis i nopmis
npubymms; aKmugHo20 8UKOPUCMAHHA NOC/Ty2 3 NPUCKOPEeHO020 XeHOJiH2y KoHmelHepa 0148 mosapis, AKi
uymsugi 00 4acosux KOUBAHb; YHEMOXJ/IUB/IEHHA NPOCMOI0 KOHMeliHepig. byno npoaHanizosaHo OUHAmIKy
yacy 3ampumku 018 KoHmeliHepis, Aki 6ynu obcnyxeHi 8 nopmy Jloc-AHOxeneca y 2018 poui nid uac
mopzosesibHoT 8itiHu mix CLLIA ma Kumaem ma susgneHo 8nsiug Hosux mapuchis Ha WUpoKuli acopmumeHm
moeapis, supobneHux 8 Kumai. [IpogedeHo docnidxeHHsa 6250 sionpasok 3 nopmie Kumato 8 nopm Jloc-
AHOXxenec. BoHu 6ynu po30ineHi Ha KoHmMeUlHepu, Wo mepmiHylomecs 8 Nopmy npubymms, i KoHmelHepu, o
nepemiwyromoscs 8 iHMepMoOasbHUX CNOJYYeHHAX HA 8HYMpilWHI mepmiHanu (cyxi nopmu) 3anisHuuero
[Mepiodu 36epizaHHs 00cA2/1U C8020 NiKy 8 Hemaepmomy KeapmaJii, KoJu KiZlbKicme KoHmeliHepis, AKi nposesu
6inbwe 10 0Hig i 6inbwe 20 OHig, N0OB0OIOBAIOCA 8 KOXHOMY HACMYNHOMY MiCAYi.

Knroyoei cnoea: naHuor nocrayaHHsA, CTiNKiCTb, MOPCbKMIA NOPT, TOPriBeNibHa BiliHA, BaHTaxX, 36ii,
NPOAYKTUBHICTb TPAHCMOPTHMX aKTUBIB

Cepeeii lNamkoecobkul, Cepeel JlumeuHeHko «[lymu noesiwieHusa ycmou4usocmu uyenu
nocmaeok npu nepe6osx 8 npodyKmueHoCmMu Nopmoe U mpaHcnopmHbIX dkmueos». B cmameoe 6b1510
onpedesieHo, Ymo odocmaska 2py3o8 mopem 8 CLUA umeem csou ocobeHHOCMU U HIOAHCHI. bbiu
0Xdapakmepu308aHbl cneyuguyeckue meHOEHYUU 3d NOC/IeOHUe HeCKOJIbKO Jlem, Komopble npusenu K pAaoy
nepeboes 8 yensax nocmasok. [lpu aHanuse npedbiOyWux Hay4HbIX Ucc/1e008aHull 8bi8/1€HO, YMO npobema
noswiWeHUa ycmouyugocmu yenu 00CMABKU 8 YCI08UAX COKPAWEHUA MPAHCNOpMHbIX emkKocmel U
yMeHblUeHUe NponycKHOU cnocobHOCMU MOPCKUX NOpMOo8 u3ydeHa HedocmamoyHo. [lpoaHanusuposaHel
obwvembl nepeso3oK 2py3o8 4depes nopmel CLIA 3a nocnedHue mpu 200a. OnpedeneHo, 4mo
HeagpekmusHocmb pabomel NpusodUM K Yyse/luYeHUId0 UHBEHMAPHbLIX 3anacos u ummobusnusayuu
OeHeXXHbIX NOMOKO08, d Madkxe ygesudeHue pacxo008 HA nepesosKy, xpaHeHue u demepedx. CIOXHOCMb
npoyeccog mpebyem cucmemMHO20 NOOX00d K CHUXEHUI OCHOBHbIX PUCKO8 U 8bICMPAUBAHUA MHO20-
cyeHapHoU moodenu pabomel ¢ 2ubkol yenblo NocmMagok. PazpabomaHa cucmema cmpameauyeckux u
makmuuyeckux meponpuamud 051a epy3oomnpasumeneli CLUA ¢ yeneto cyxeHus ko4yegbix puckos. Ha
cmpameau4eckoM yposHe npedsioXeHO peanu3ayulo cucmemsl U3 3-4 pacnpedenumesnbHbiX UyeHmMpos,
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Komopble C8A3aHbI C UyenamMu Nocmasok Ha oboux nobepexwvax CLUA; 803MOXHOCMb 8apPbUPOBAHUA
eMKoCmAMU; Hanuyue 1-2 uHMepmMoOdsibHbIX pacnpeoesumesbHbiX UeHmMpos; Haauvue arbmepHamugHsIxX
Mapwpymos u nopmos npubsimus, d Makxe pas/IuYHbIX KIAacco8 mpaHcnopmMHbIX AKmueos; MaKCUMAsbHAsA
HadexHocmb nocsedHel MUJIU; ynpadssieHue npoyeccoM 8 pexume pedsibHo20 8pemMeHU, 8 mOoM 4ucsie u
nymem UCNOJ/b308AHUS CUCMEMbI Onhepexaruux nokaamesnel OS1 OMCAEXUBAHUA U3MeHeHUU.
Takmuueckuli yposeHb NpedsioKeHO peasau3086I8ames Nymem onepayuoHHO20 NJIAHUPOBAHUA U y8esludeHus
CPOKO8 pa3meuwjeHus 3dKa308 Ha MOPCKUEe nepesosKu U asI/TIO4UpPOBAHUA MPAHCNOPMHbIX eMKocmel 071
HazeMHoU nepego3Ku; peanu3ayuu 803MOXHOCMU 8bI60pa aslbMePHAMUBHbLIX Cep8UCO8 MOPCKUX TUHUU
ucxo0s U3 6aaaHCa hakmu4ecKko20 cnpoca u NPeodsIoKeHUSA, yMeHbWeHUA 02paHuyYeHult No eMKoCmam nymem
UCNO/1b308aHUA HECKOJIbKUX MApwpymos U nopmos npubbimus; dKmMUBHOe UCNO/b308aHUA «3IKCNpeccy
cepsucos 00CMABKU MOBAPO8 8 NOJIHbIX KOHMeUHepax, Komopble 4y8cmeumesibHbl K 8pemMeHHbIM
KonebaHuam; npedomspaujeHus Npocmos KoHmeliHepos. bblia npoaHanu3uposaHa OUHAMUKA 8pemMeHU
3a0epxKu 0519 KOHMelHepos, Komopwble bblslu 06pabomaHsl 8 nopmy Jloc-AHoxeneca 8 2018 200y 80 8pems
mop2oeoli 8oliHbl Mexdy CLUA u Kumaem u 8eifagneHo 8ausaHUe 0ONOHUMENbHbIX NOWJ/IUH HA WUPOKUU
accopmumeHm moeapos, npouseedeHHbix 8 Kumae. [lposedeHo uccnedosaHue 6250 omnpasok us Nopmos
Kumas 8 nopm Jloc-AHOxenec. OHu 6biiu pasodeneHbl HA KOHMelHepbl, Komopele c1edosdnu 00 nopma
npubsimus, U KoHmMelHepsl, Komopble nepemMewjasiuce 8 UHMePMOOdsIbHbIX COOOWEHUAX HA HA3eMHble
mepMuHarnel (cyxue nopmel) no xesne3Hol dopoze. [lepuodsl XxpaHeHUs 0OCMU2/IU CBOE20 NUKA 8 HemMaepmom
Kkeapmare, K020a Ko/u4yecmso KoHmelHepos, nposesu 6osee 10 OHel u 6onee 20 OHel, y08ausanocy 8
Kaxoom ciedyrowem mecaye.

Kniouyeesbie cnoea: uenb NOCTaBOK, YCTONUMBOCTb, MOPCKOM MOPT, TOProBasa BOWHa, rpys, cbon,

NPOAYKTUBHOCTb TPAHCNOPTHbIX aKTVBOB.

Introduction. Over the past decade
increasing the sustainability and reliability of
supply chains has become key issue for all
participants in the delivery process. Even a
slight deviation in a certain part of the supply
chain can cause catastrophic consequences
for the whole chain. The key criterion of
delivery efficiency is the just-in-time logistics
principle. Although maritime shipping
involves longer delivery times, especially
compared to air transport, transit time
parameters are also highly important given
the planning of the entire supply chain.

Cargo shipping to the United States has
its own characteristics and nuances. In
addition, it should be noted that there are
specific trends in this market. Last several
years brought a number of disruptions to
seafreight based supply chains in the US:

- Union strikes 2015;

- ELD (Electronic Logging Device)
regulation implementation Q1 2018;

- emerging Trade War with China in H2
2018 when Section 301 Import Tariffs were
imposed against wide variety of Chinese
goods;

- COVID19  unprecedented  vessel
capacity removal by steam ship lines from the
main trade lanes.

So, it is necessary to study in more detail
the characteristics of this market and develop
effective  proposals to increase the
sustainability and reliability of supply chains.

Literature and research review. The
deepening of globalization and integration
processes, the widespread use of modern
information technologies determines the
need to find ways to increase the
sustainability of the supply chain while
reducing existing risks. This is especially
relevant in direction of ensuring sustainability
in the face of business environment
complexity and uncertainty. The issue was
studied by many researchers, namely Mota B.,
Gomes M.l., Carvalho A., Barbosa-Povoa A.P.,
Lee H.L, Shen Z.-J,, Lee H., Gillai B., Chen Y,,
Rammohan S. Mota B. et al. [1] focused on
creating an appropriate decision-making
support tool to provide sustainable supply
chain designing and planning taking into
account economic, environmental and social
aspects. The application of the offered tool
was considered through a case-study of the
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company with a head office in European
region.

Lee H. et al. [2] devoted their research to
global  supply chain and logistics
improvement for better service and customer
satisfaction, in particular through
deregulation, trade liberalization, e-
commerce development, formation of
multinational logistics alliances and networks
targeted to the development of the U.S.-
China B2C sector. Lee H.L. and Shen Z.-J. [3]
studied innovations introduced into supply
chains and logistics in the framework of the
Belt and Road Initiative in  China.
Implementation of such a project contributed
to the improving interaction between
business representatives and providing better
value. The authors analyzed international
cooperation and supportive adjustments in
carrying out supply chain improvements. Also
risk management in supply chain is essential
for optimal operational performance, that
was noted by Munir et al. [4]. Authors offered
the decision-making framework considering
the links and dependencies between supply
chain risk management and integration. Xu M.
et al. [5] designed the framework for
evaluating risks in supply chains based on
economic, social, and environmental
sustainability dimensions.

Peculiarities of improving supply chains
and providing sustainable operation of
seaports are considered by a number of
researchers and practitioners. Hossain N.U.I.
et al. [6] analyzed the interconnection
between waterway port infrastructure and
adjusting supply chain causing failures in the
system. The evaluation model can be used as
a tool for decision-making in eliminating
critical risks in performance. Oh H., Lee S.-W.,
and Seo Y.-J. [7] conducted analysis of South
Korean port sustainability indicators in terms
of its competitiveness, optimization of
resource  allocation and  operational
improvement. The authors, like most other
researchers, identified economic, social, and
environmental dimensions of sustainability.
Baert L. and Reynaerts J. [8] devoted their
study to aspects of factors competition
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between ports, outlining port charges and
congestion as main factors in decision making
of port users. Based on this, optimal logistics
can be ensured.

Identification of port hinterlands and
their overlapping was done on the example of
Chinese foreign trade container ports for
perspective seaport development and
operation planning in terms of infrastructure
improvement by Wan S. et al. [9]. The paper
reveals the features and importance of
interconnection and cooperation between
international hub ports, regional hubs, and
feeder ports. Han C.-H. [10] also highlighted
the importance of integration to ensure port
supply chain effective and quality
performance (case of Busan container ports).
Ascencio L.M et al. [11] concentrated their
study on proposals on introducing modern
supply chain management practices based on
multilateral collaboration for the port
development.

Another aspect of port community
system development was considered by
Moros-Daza A. et al. [12]. Authors conducted
multivariate analysis for the purpose of
developing specific IT tool that will help to
reduce seaport costs and increase its
competitiveness. Essential components of
seaport sustainability are environmental
factors. In this direction, research was carried
out by Notteboom T. et al. [13], giving
comprehensive study of perspectives and
methods of interaction between port actorsin
the region in terms of green supply chain
management. Sustainability of the seaport
cannot be provided without elimination of
critical risks in supply chain. Thus, the
appropriate tool for risk management should
be used. In particular, Jiang B., Li J., and Shen
S. [14] offered an AHP method for this issue to
increase port efficiency.

Despite the significant amount of
research and their importance, the issue of
increasing the supply chain responsiveness in
terms of port infrastructure and
transportation assets productivity reduction
has been insufficiently studied.
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Aim and objectives. The purpose of this
article is to identify ways to increase the
responsiveness of the supply chain at time of
US ports infrastructure and transportation
assets  productivity  disruption  using
systematic approach in main risks mitigation,
strategical and tactical measures.

Results, analysis and discussion. Events
that cause disruptions for inbound seafreight
emerge in cycles fashion and can be
recognized as systematic risks exposures for
supply chain going forward. One of the
fundamental reasons for this is natural
constraints of further US ports infrastructure
development. There is simply no lots of land
available to build and put new sea port
terminals in operation. Present bandwidth

PORT OF ARRIVAL/ 2017Q1, 2017 Q2, 2017 Q3, 2017 Q4, 2018Q1,
QUARTERS TEU TEU TEU TEU TEU

Volumes of traffic through US ports (2017-2019 years)

PORTSTOTAL
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can cover normal case operations volume and
encounters congestion or clogging at time of
inbound containers volume spike.

US inbound  seafreight volume
developments were determined by quite
strong consumption and retail sales 2017
through 2019 (Table 1). Growth pace
accelerated by mid of 2018 driven by US
shippers advancing their cargo and
outrunning actual demand. This was caused
by 301 Import Tariff Section imposed by
White House administrations as of Jan 1 2019.
Cargo advances resulted in 8.48% growth
year over year according to 20 largest US
ports study conducted. However, with
gradual decline in 2019 it is obvious that
previous year increase was rather reflected in
inventory stocks than in actual sales numbers.

Table 1.

2018Q3,  018Q4,  2019Q1,  2019Q2  2019Q3, 20194,
TEU TEU TEU TEU TEU TEU

Total,
TEU

LOSANGELES,CA  |1066891,803| 1145 150,31 1 231 091,469]1 233 260,699|1 058 064,691}1 150 753,034J1 262 219,423]1 365 775,284]1 062 653,666|1 173 507,012J1 302 693,478|1 128 073,736} 14 180 134,604

LONGBEACHCA | 769342221 | 98434324 |1070916,882{ 984 162,133 | 930153,13 [1069 932.885]1 046 615,138|1. 061 397,754] 845 600,309 | 931 688,675 | 998 163,157 | 935527,936 | 11627843461
E&NE\X/%';”\,‘VEE\NN%@’;;E‘ 74794611 | 832450,029 | 891 552,783 | 869034,214 | 849390474 | 873201,266 | 950 646,200 | 965073171 | 833 149,145 | 926594496 | 973 681,703 | 938083552 | 10700 902,151
SAVANNAHGA | 431035327 | 461206579 | 492 784,337 | 480490632 | 482 173631 | 507 104312 | 537 653,182 | 553 246,812 | 543933,024 | 531 751,445 | 600881,08 | 541 637,752 | 6163988,114
NORFOLKVA | 288927,102 | 206 495,456 | 323867882 | 329695471 | 305 762,006 | 305 652,615 | 337 212,344 | 337445417 | 312 701,934 | 339 662,478 | 348:826,076 | 317 747,069 | 3843995,849
HOUSTONTX | 235771906 | 265352026 | 278/650,443 | 282 286,465 | 263 233556 | 287 067,046 | 319284839 | 310 412,506 | 203:369,755 | 315 964,412 | 329 200,768 | 303223745 | 3483817466
CHARLESTONSC | 231210408 | 240839,102 | 237204557 | 241140137 | 236 095,082 | 252 916,057 | 256 796,134 | 269 075,773 | 256 512,719 | 26208228 | 286 946,659 | 261 707,417 | 3032526337
OAKLANDCA | 194037508 | 225810133 | 237140,12 | 223636,605 | 207327511 | 240915417 | 240 964,285 | 247 241,505 | 222 715,954 | 244564,643 | 259 983,952 | 235077,624 | 2783415346

TACOMAWA 224.779,65 | 201 862,653 | 195 220,065 | 199 989,339 | 176 218,842 | 201 832,998

211634,466 | 222 722,867 | 183 640,073 | 204 077,199 | 224 274,337 | 209 049,403 | 2455301,891

SEATTLEWA

121628218 | 158002,763 | 173 020,535 | 171 715,904 | 155 064,898 | 178 249,582

195 606,708 | 206 104,225 | 163 345,681 | 161378457 | 163404,68 | 129015,754 | 1976 537,405

PORTS TERMINATED

LOSANGELES,CA | 798280,022 | 845559,348 | 920891,332 | 928481,27 | 779079,687 | 839716,435

963 154,756 |1 022 909,315| 793 535,265 | 865 821,486 | 992311,508 | 848 111,557 | 10597 851,981

E’\\INE\XI%IZ,\"VE\E\NNA;};/;? 648 132,874 | 709843117 | 762 052,381 | 735303,962 | 714 036,795 | 724 884,904 | 796 097,631 | 812930,71 | 740 004,867 | 775899,682 | 821 434,813 | 787403093 | 9028024,83
LONG BEACHCA 554936,125 | 721290,535 | 796 846,345 | 741 375,684 | 680 841,442 | 779 381,026 | 806 270,814 | 828 687,897 | 648 956,758 | 727 319,997 | 794 741,191 | 748 119,489 | 8828767,302
SAVANNAH,GA 380332,881 | 403 889,961 | 434 413515 | 422 284,307 | 417055813 | 43405244 | 460 625,121 | 474 136,608 | 463 546,996 | 453 895,448 | 520 194,785 | 466 526,598 | 5330954474
HOUSTON,TX 220829441 | 248 434,847 | 262 371,402 | 266 107,794 | 249067,367 | 270422,89 | 301 867,937 | 293 043,201 | 275457,566 | 297 961,826 | 310 644,204 | 285 728,414 | 3281 936,889
NORFOLK\VA 214939,609 | 220 843,693 | 243 864,599 | 253 178,538 | 234 035,047 | 226 173,043 | 256 059,363 | 258 693,396 | 234390,69 | 250 606,909 | 267 155,118 | 243 154,627 | 2903 094,632
CHARLESTON,SC 194 137,113 | 20539383 | 200836,951 | 207 050,198 | 201 221,403 | 216 733,364 | 219806,827 | 229572,868 | 217 603,088 | 220453,865 | 243 390,76 | 221 895,075 | 2578 095,344
OAKLAND,CA 178304,661 | 207 172,00 | 217 847,722 | 205665528 | 190506,724 | 22287544 | 232608,807 | 231 507,622 | 207 227,979 | 226 817,158 | 240 799,682 | 215447,569 | 2576 780,891
TACOMAWA 136 225,851 | 131790,118 | 133596,839 | 138 146,266 | 120 962,621 | 137 927,016 | 142 066,405 | 151 270,526 | 121 080,797 | 132 463,066 | 151 122,447 | 144731,778 | 164138373
SEATTLEWA 96964,907 | 120017,418 | 131 871,478 | 125436,747 | 114 175,789 | 125877,098 | 136 852,492 | 146 116,374 | 119588,996 | 118 003,946 | 123594,992 | 100 016,089 | 1458516,327
CY TERMINATED CARGO
CHICAGO,IL 222968012 | 24228199 | 249824,15 | 250 243402 | 241489,261 | 268 457,731 | 251 621,625 | 25472654 | 22493031 | 238404,129 | 234 998,728 | 207 869,222 | 2887 815,10

DALLASIFT.WORTHTX | 80214412 | 106018204 | 103233,72 | 103916532 | 91918,772 | 115928363

106 804,005 | 121638427 | 91944,824 | 111950,111 | 107 258,619 | 101 517,873 | 1242 343,862

MEMPHIS, TN 56799197 | 64943618 | 67514,345 | 61448216 | 63311564 | 73313,105

67003545 | 72036,092 | 60603282 | 6485362 | 63377,011 | 58692,003 | 773895599
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End of Table 1.

ATLANTAGA 42222417 | 48370697 | 45145443 | 45240,799 | 47433847 | 56534,703 | 57295082 | 64298934 | 51427,091 | 53116,233 | 54217,049 | 510845501 | 616386,798

KANSAS CITY,MO 39666,212 | 45598081 | 46392,294 | 47356,593 | 48863577 | 54074,141 | 50131,839 | 54181,029 | 47689,032 | 53041588 | 51200931 | 49504,164 | 587699481

COLUMBUS,OH 39115487 | 39803008 | 42774178 | 41328275 | 40550,357 | 46126,342 | 45764,755 | 48310,895 | 41044935 | 42973236 | 47739038 | 4560591 | 521136416

CLEVELAND,OH 31593811 | 34428694 | 35259,844 | 34821652 | 33793,116 | 37228337 | 35494,465 | 37963,026 | 32045043 | 34757239 | 34282201 | 31864642 | 41353207

ST.LOUISMO 22748315 | 25688,339 | 28366,328 | 25973564 | 25680874 | 27701,158 | 29076485 | 30438563 | 2544484 | 29324122 | 28965217 | 25894587 | 32530239

DETROITMI 2266167 | 23757,052 | 23847699 | 23985345 | 25520,769 | 28831,145 | 25676,798 | 25775194 | 23536,388 | 24275102 | 21908,774 | 19520,766 | 289296,70

CINCINNATI-
LAWRENCEBURG,0H

Source: US Customs and Border Protection AMS data

20629541 | 22449142 | 23532,726 | 23113613 | 21308236 | 25360218 | 24848511 | 25526957 | 21457,976 | 23250,654 | 25060,751 | 24562,242 | 281100568

Volumes of traffic between the largest US
ports of containerized cargo present in Table

Table 2.
Volumes of traffic between the largest US ports of containerized cargo (2017-2019 years)
PORT OF ARRIVAL / 2017Q1, | 2017Q2, | 2017Q3, 2017Q4, 2018Q1, 2018Q2 | 2018Q3, = 2018Q4, | 2019Q1, | 2019Q2, | 2019Q3, 2019Q4 Total,
QUARTERS TEU TEU TEU TEU TEU TEU TEU TEU TEU TEU TEU TEU TEU
CONTAINER YARD CHICAGO
LOS ANGELES,CA 64862,742 | 64311,18 | 67847,137 | 71802669 | 68126528 | 72186,972 | 64045978 | 71435235 | 60896416 | 63831,223 | 65536,909 | 56872,15 | 79175514
LONG BEACH,CA 56121,793 | 7464322 | 80015611 | 67657,60 | 72203056 | 79488857 | 62170,198 | 58697977 | 53174683 | 54 298,748 | 51483542 | 45551,463 | 755506,748
NEW YORK/NEWARK AREA,

NEWARK, NEW JERSEY 30782454 | 35472,566 | 37019986 | 41095082 | 40831,023 | 45764,65 | 4510745 | 46742467 | 44287915 | 47145237 | 44032,672 | 44109,021 | 502390521
TACOMAWA 35895,744 | 24531,999 | 20934,246 | 22221,793 | 1965530 | 23450,732 | 26298,602 | 27422449 | 22711777 | 25799559 | 3140923 | 2719497 | 307526401
NORFOLK\VA 23359446 | 25296,384 | 24744989 | 24184706 | 21425078 | 24486,783 | 26 174,954 | 24651,606 | 25677,103 | 30547,274 | 25108,985 | 22069,412 | 297 726,719

CONTAINER YARD DALLAS
LOS ANGELES,CA 46 026,715 | 62070427 | 57 953,344 | 61767,833 | 49805,734 | 65760,752 | 63310,366 | 79697,382 | 57015878 | 73281,736 | 65123477 | 62706,526 | 744520172
LONG BEACH,CA 2944407 | 38902445 | 40129,714 | 37597,019 | 37588391 | 45431,357 | 38704,815 | 36376,266 | 30054,647 | 34599,582 | 37132,72 | 34604,171 | 440565198
HOUSTON,TX 3898873 | 4285382 | 4235177 | 3766332 | 3601912 3603,30 374470 3735131 | 3679372 | 2237,702 | 1908948 | 2448925 | 41145755
SAVANNAH,GA 476,00 323,026 423673 386,589 462,132 696,942 629,953 618,96 691,11 611,97 571,01 469,05 6360414
NEW ORLEANS,LA 12525 102,75 158,25 119,00 156,50 14850 165,03 101897 294,00 974,25 204151 992,50 629,51
CONTAINER YARD MEMPHIS
LOS ANGELES,CA 25883643 | 25212,176 | 26952997 | 2433664 | 24478578 | 27840,134 | 26 049,102 | 31405239 | 23653908 | 25851,435 | 26076,299 | 23778,828 | 311518979
LONG BEACH,CA 19993699 | 27541,313 | 26901,729 | 21913222 | 246483883 | 31198,368 | 24 784,646 | 23037,201 | 18503157 | 20335417 | 18249,656 | 16985087 | 274092377
SAVANNAH,GA 5922117 | 700116 | 8389877 9397,09 903146 | 8598424 | 9364,227 | 8734955 | 10505945 | 9829226 | 11366,682 | 10830423 | 108971,585
CHARLESTON,SC 2692639 | 2396481 | 2206502 | 2724752 | 2437246 | 2637975 | 2765724 | 3357075 | 3555442 | 3932652 | 3297576 | 2906273 | 34910337
SEATTLEWA 0,00 183,00 308,257 41300 217,49 351,00 221482 3408404 | 2237614 | 2589839 | 1972347 | 1315707 15211477
CONTAINER YARD ATLANTA
SAVANNAH,GA 25753189 | 28297,988 | 2602048 | 26216,358 | 31482,295 | 38374,017 | 37439,303 | 41619,292 | 38195381 | 38462181 | 38987,17 | 36471237 | 40731889
LOS ANGELES,CA 6316425 | 7462494 | 6582996 | 7486195 | 6053981 | 7109501 | 7822072 | 9698523 | 5710056 | 8232301 | 8285925 | 7102066 | 87862534
LONG BEACH,CA 596220 | 7883218 744139 6638987 | 6037451 | 6551865 | 7403723 | 8263484 | 3450807 | 2410293 | 2520301 | 262021 67183929
CHARLESTON,SC 1996129 | 2185368 249342 2302652 | 1927968 | 2778569 3396,63 3582528 | 3032582 | 2941682 | 3398218 | 390764 33943,387
NEW YORK/INEWARK AREA,
NEWARK, NEW JERSEY 759,189 1146826 | 1014983 | 1018053 | 1034485 | 1262753 100023 902,067 900,015 1003441 972435 962,349 11976,826
CONTAINER YARD KANSAS CITY
LOS ANGELES,CA 15071,67 | 16389,019 | 18108177 | 1878531 | 18536,045 | 19371,081 | 19424616 | 21595214 | 18578,013 | 21349,184 | 21198,735 | 19147907 | 227554,972
LONG BEACH,CA 14093,156 | 18193511 | 17135654 | 16268,698 | 17564,497 | 22259,116 | 17930876 | 18782,838 | 15857,201 | 18316,894 | 1672318 | 18335831 | 211461454
NEW YORK/NEWARK AREA,

NEWARK, NEW JERSEY 5673935 | 6666,781 | 6751941 | 7449747 | 8284738 | 8082745 | 7993007 | 7874972 | 8297308 | 7461,735 | 7359962 7340,26 89237,132
NORFOLK\VA 288501 | 2634239 | 2660,201 282746 2571497 | 2605453 | 2586493 | 314023 328748 381929 3972,30 3233547 3622320
TACOMAWA 168569 1130,77 894,07 959,117 965,55 945,247 1058317 | 1528266 1068,78 1415984 1403,00 1146627 14201,417

Source: US Customs and Border Protection AMS data
Distribution of inbound container yards (CY) is shown in Fig 1. Percentage stated
volumes that moved intermodally from main represents port of arrival contribution to

US ports of arrival to 5 largest inland container entire CY inbound volume.
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Fig. 1. Distribution of inbound container volumes that moved intermodally to inland CY

There is dual effect for US shippers caused
by operational inefficiency and transport
assets productivity drop. On one hand they
resultin increased safety inventory stocks and
immobilized cash-flow, or non-satisfied
ultimate  customers demand  usually
accompanied by contract penalties. On the
other hand inefficiencies produce sizeable
losses for the shipper as far as extra freight
charges required to get freight moving;
storage, demurrage, detention charges due to
increased dwell time inside and outside the
terminals. Large number of various factors
requires conscious and systematic approach
in main risks mitigation. US shipper has to
build resilient and responsive supply chain
that has several operational scenarios for the
goods to reach final destination in a timely
fashion.

There are strategical, long term, and
tactical, short, term planning implemented by
US shippers in order to narrow down key risks.
Seafreight delivery chain has rather long
response time hence not just operational risk
acknowledgment is vital but availability of
tools that allow to collect and interpret data.

This helps to recognize shifts and make
preventative decisions in advance. Inventory
stock increase possibility is removed for the
purpose of subject study.

Strategical measures:

a) 3-4 DC (Distribution Centres) locations
widespread across the market, linked to both US
coasts routed chains. Planning DC locations
shipper considers not just bottom-line
numbers and unit economy but supply risk
resilience as well. Best case scenario - each
main distribution regions has to be
symmetrically covered by 2 out of 4 DCs. Main
requirement is that each DC has to be
independent and different route wise from
other DCs within the network. Obviously, such
model creates additional burden of
overheads, operations set up and extra day to
day efforts. On the other hand operating with
several DCs enhance ease of inventory re-
distribution within the network and reversal
shipments settlement. Also decentralized
operational model allows to diversify the risk
of disaster impact.

b) Ability to contract additional buffer
capacity with the DC or 3rd party warehouse. At



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

time of fluctuation, seasonal goods or rapid
stock inventory replenishment company
strives to have extra capacity buy up
possibility with existing DC landlord or in the
same area. As practice shows limited
warehouse capacity or systematic conflict
between inbound and outbound became a
main problem of operations productivity and
generates sizeable transport assets detention
charges for the shipper.

¢) 1-2 intermodally connected DCs within
supply chain. Circumstantially intermodal
operations are becoming more resilient a
time of arrival port disruption; hence it is
important for the shipper to have at least 1
intermodally connected DC in the network.
Located within large US inland CY area this DC
can be reached intermodally from the ports of
both coasts, also from Canadian ports of
arrival like Vancouver/Prince Rupert on the
West and Halifax/Montreal on the East.

d) Multiple routes and multiple ports of
arrival. Intermodally connected DCs allow
utmost flexibility on ports of arrival selection
and intermodal connection. This protects the
company from possible chain interruptions
due to port strikes and congestions, allows to
utilize vast majority of steam ship lines and
rail-roads in case of operational glitches of any
kind.

e) Various classes of transport assets
contracted for deliveries execution. Ability to
cover most reliable services, different ocean
vessel rotations and ports of transship. Large
size Beneficial Cargo Owners (BCO) are in the
position to distribute sufficient volumes
directly with the carriers. Midsize and small
size shippers typically operate through freight
forwarders to benefit from existing basket
deals.

f) Highly manageable last mile based on
several reliable contractors. Resilient last mile
has to be organized through several asset
own contractors and a 3PL in order to
maximize pool of possible dray agents. ELD
implementation in mid Jan 2018 showed that
assets own truckers can commit for the
workload that exceeds bandwidth of their
fleet that eventually makes them selective. So

32-50
v.2 (2020)
https://smart-scm.org

when contractual and spot markets are
inflating lower paid cargo can make the
company less attractive. Typically US based
truckers have high level of debt and upon
cashflow gap are forced to go out of business.
Keeping 3PL in the contractors’ network helps
to make a smooth switch when needed.

g) Clean data for real time Vvisibility.
Outrunning indicators to trace shifts in
transport capacity supply. Understanding and
acting towards quality data became the
cornerstone of prompt decision making for
any decent size shipper these days. US
shippers work with own and 3rd party data to
trace key disruption phenomena and seek for
the triggers of switching from one operations
flexible to another. Re-active companies with
all  strategical measures  encounter
significantly higher losses comparing to pro-
active.

Tactical measures:

a) Operations planning, lead time of
placing seafreight bookings and inland
transport allocations have to go from standard
2 weeks to 4 weeks in advance. Upon capacity
tightening for both seafreight and drayage
first step to accomplish is becoming forecast
horizon increase from 2 to 4 weeks. Seafreight
bookings placed 4 weeks in advance with
steam ship lines significantly increase
probability of prompt departure of goods
from port of loading. Reasonable number of
bookings 10-15% can be amended and
pushed back for later departures. Shipper has
to ensure that ration of cancelled bookings
remains low, so trust is retained. Drayage
moves along with key requirements have to
be forecasted 3-4 weeks in advance upon
cargo departure from Origin. Depending on
projected warehouse bandwidth at time of
cargo arrival special handling requirements:
pre-pull, yard storage, drop/pull have to be
aligned so no gaps on assets utilization occur.

b) Blank sailings monitoring, alternate
services selection. Circumstantial blank sailings
are becoming a powerful tool of balancing
actual demand with capacity supply. This is
fair especially for direct call strings of
Transpacific Eastbound trade lane that is
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being operated with the ocean vessels of
medium size, up to 10-12 thousand TEU.
Steam ship lines can easily remove by
blanking (canceling) departures at a certain
week. During Apr-May 2020 up to 30% of
overall Transpacific capacity was removed
(Fig 2). Typically this information is known
several weeks in advance, that makes
shippers to seek for alternate steam ship line
option or alternate routing of cargo from the
port of loading.

¢) Multiple ports and DCs are feed on a
weekly/monthly basis. When recognized

Blank Sailings (Asia-NAWC)
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timely, capacity tightness has to be mitigated
by utilizing multiple routes and ports of arrival
feeding all DCs from the network. Each DC has
to have a safety stock replenished on a regular
basis that would allow cargo owner to be
backed up in case of demand fluctuation on
downstream side. Safety stock also serves
possible losses and penalties from the
ultimate customers in case shipments got
delayed.

Blank Sailings (Asia-NAEC)

Total CNY Blanks: 18
Total Coronavirus (China) Blanks: 13
Total Global Pandemic Blanks: 53
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Fig. 2 Blank sailings

Source Sealntelligence Jul 19, 2020

d) Expedited full container load (FCL)
services considered for time sensitive goods.
Shippers from automotive segment are
utilizing so-called expedited FCL services for
Transpacific trade lane on a systematic basis.
Those yield faster transit time by 30%-45% on
average and priority in port handling at origin
and destination, no roll-overs at departure.
They are being operationally traced in the
manner that allow minimum dwell time at
port and rapid connection with rail-road or
release to a dray agent. These services operate
smaller capacity vessels of 2-3 thousand TEU
and require valid service contract and proved
track record to get required space allocation
at time of peak season or overall capacity
tightness.

e) Full container load (FCL) vs less than
container load (LCL) transportation mode
selection in conjunction with inventory stock

replenishment  requirements. Less than
container load freight rates are typically less
sensitive to a fluctuations and can yield
sizeable cost advantages for shipments up to
12-15 cbm in measure at time of FCL market
peaks. LCL containers pay higher freight
amounts in general and has higher priority in
handling at both departure and arrival ports.
Those are still consider general shipments if
not shipped through one of expedited
services. Shipper can partially mitigate cost
increase by streamlining some  of
consignments through LCL. Cargo has to be
seaworthy packed to prevent damage due
numerous handling operations. Overall
transit time will be 14 days longer on average
but increase probability of in-time departure.

f) Containers dwell time increase at time of
Trade War between US and China. Starting
early 2018 a number of proclamations have
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been issued that imposed tariffs on steel and
aluminum products imported from overseas
as well as wide variety of goods manufactured
in China. Tariffs implementation was set in
phases and most impactful 301 Tariff Section
was due to go into force Jan 1 2019. Shippers
were advancing their cargo in order to create
necessary inventory margin earlier on. Larger
volumes of goods were shipped and customs
cleared outrunning actual demand by 90-120
days. That means that outbound pace for
distribution became considerably lower than
inbound pace. Consequently this created
additional loading on warehouse space
projected for normal case operations. In order
to understand relative impact of Tariffs
imposed study of 6250 shipments from China
ports into port Los Angeles has been
conducted. Those were divided to containers
terminated at port of arrival and containers
that are being moved intermodally to the
inland terminals (dry ports) by rail-road.
Dwell time is a good indicator of overall
delivery chain productivity, warehouse and
drayage capacity states. Increasing dwell time
means that either port is congested, and
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containers can't be processed timely or
shipper made a conscious decision to keep
arrived cargo at port until warehouse has
enough space for in-storage.

For the purpose of the study dwell time
(port terminal storage time) was segregated
in ranges: 1-5 days, 5-10 days, 10-20 days, over
20 days. Port storage of 1-5 days can be
considered as normal for the goods
terminated at port towards existing business
practices and actual dray operations timings
for majority of US ports. Typically steam ship
lines honor 5 days free at port that are being
used as a grace period to arrange last mile
delivery. Port dwell time is the main source of
hard dollar losses that cannot be mitigated
operationally. 1 Day of storage outside of
grace period costs USD 265/day per
container. So containers that spent 5 extra
days at port encounter USD 1 325 in storage
fees per container, that equals 50% of
seafreight charges at that time, those
encounter 15 days would pay USD 3 975 per
container. In Fig. 3 chart of dwell time
dynamics from March through Dec is shown.

Oct  Nov

Jun Jul Aug  Sep Dec

1-5 m5-10

Fig. 3. Port terminated containers dwell time chart 2018
Source https://www.oocl.com/eng/ourservices/eservices/cargotracking/Pages/cargotracking.aspx
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With normal case operations in Jan
through March dwell time started to increase
significantly by June. Partially this is caused by
Christmas and New Year inventory being
brought in and partially by seasonal cargo
advances imported to outrun 301 Tariff
Section. Storage periods reached their peakin
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Q4 when number of containers that spent
over 10 days and over 20 days were doubling
in each consecutive month.

Dwell time dynamics for the containers
that were moved intermodally from port of
Los Angeles are shown in Fig. 4.

Jan Feb  Mai Apr  May Jun Jul Aug  Sep Oct Nov  Dec

m>20 m10-20 m1-5 5-10

Fig. 4. Intermodally moved container dwell time
Source https://www.oocl.com/eng/ourservices/eservices/cargotracking/Pages/cargotracking.aspx

Comparison results of dwell time for port
terminated containers vs moved intermodally
is shown in Table 3.
Table 3
Dwell time comparison

Over
Total d1-5 510 [ 1020 | o5 1-5, | 510, | 10- Over
ays days | days days % % 20,% | 20,%
Port terminated | 3163 | 1964 | 748 234 | 219 | 62.1 | 23.5 7.4 6.9
Moved 534 | 335 | 116 | 54 | 30 | 627|216 | 101 | 56
intermodally

Source https://www.oocl.com/eng/ourservices/eservices/cargotracking/Pages/cargotracking.aspx

Considering comparison results show
that dwell time difference is insignificant. The
main fact to keep in mind that intermodally
moved containers do not encounter port
storage charges since based on business

practices steam ship lines remain liable for the
storage charges.

Containers street dwell time, time spent
by the inbound container outside port
terminal is shown on Fig. 5.
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Fig. 5. Street dwell time outside of Los Angeles port
Source https://www.oocl.com/eng/ourservices/eservices/cargotracking/Pages/cargotracking.aspx

In Q4 2018 warehouse space in Los
Angeles area became exhausted and inbound
container flows were exceeding outbound
port terminated container. Containers
quantity that required extended dwell time of
over 10 days went from average 33 in Oct and
Nov to 93 in Dec, those quantity that were hit
by 20 days outside the port increased twice
from 10 in Nov to 21 in Dec.

A detailed description of ways to reduce
the risks when shipping cargo to the United
States is described in [15]. In particular, it was
noted that the organization of a stable and
reliable system of supplying products on time
within the allotted budget plays a leading
role.

Conclusions. In the article detailed study
of the strategic, long-term and tactical, short-
term planning carried out by US shippers was
presented. Strategic and tactical measures to
increase the sustainability of the supply chain
were identified. The relative impact of tariffs
imposed was analyzed through the case study
of 6250 shipments from Chinese ports into
Los Angeles port.

Majority of the studies that have been
conducted by the time being are often based
on the assumptions that foreign supply is
unlimited or that inventory stock at
destination can be increased to the level that
prevents unfulfilled domestic orders. Reality is
different though. Supply at origin is rare to be
unlimited. Typically purchase orders size
increase is caused by uncertainty factors or
scares financial recourses that didn’t allow to
retain production and supply pace. There are
many business cases when vendors overseas
can recognize destination market
developments and increase goods prices,
increase lead times or request advance
payments to prioritize and satisfy additional
demand. This might also create some lag that
will be required to negotiate acceptable
conditions, so naturally time between
minimum stock inventory achieved and
goods shipped will be significant. Safety
inventory might be of help, but market
environment change can create inventory
imbalance by populating the shortage for the
most demanded goods. Having said that main
potential of the further research is:
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- elaboration of the system of outrunning - assessment of digital technology and
indicators that would help the shipper to real time visibility tools to increase operations
recognized emerging trends that could lead and transport capacities planning in order to
to adisruption or at least significantly increase partially mitigate losses at time of supply
supply chain vulnerability chain disruption.
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APPLICATION OF FUNCTION COST ANALYSIS AND NETWORK
SCHEDULING IN LOGISTICS COST MANAGEMENT

Iryna Popovychenko, Kira Spiridonova “Application of function cost analysis and network
scheduling in logistics cost management”. Dynamic nature of logistic costs as well as dynamic and
complicated modern economic environment urges scientists to seek new and improve existing forms and
approaches to identification, accounting and management of companies’ logistic costs and supply chains.
Adaptation of logistic cost management to modern challenges is important. Business competitiveness
nowadays depends on fast and exact reaction of business management on unpredictable, changing and risky
micro- and macro environment. Clear and available technologies of influence on profitability of economic
activity due to rational decreasing and optimization of expenses become more and more demanded on
Ukrainian and world markets. Rational planning and minimization of logistic costs of operational activity of
production and commercial companies is great potential reserve and powerful tool on the competitive space if
used by experienced specialists.

In the article it is proposed to combine powerful methods - function cost analysis and network planning
on the basis of process, project and logistics management using simplified example. As a result, the client’s
demands concerning shortening terms of the order with optimal cost and quality of service for both or more
sides are fulfilled. At the meantime the riskiest sites of supply chain are determined that allows to predict and
avoid possible problems.

The material needs further specification, economic and mathematical modelling, and professional
discussion by specialists in management of supply chains, operational managers, IT-specialists, as supply chains
are complicated open and flexible systems.

Keywords: logistics costs, operational activity, supply chains, function cost analysis, network
planning, time factor.
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Ipuna IMonosuyerko, Kipa CnipidoHosa «3acmocyeaHHsa soziku hyHKYioHanbHO-eapmicHo20
aHanizy ma KaseHOApHO-Cimb0B8020 NJIAHY8AHHA 8 YNpaeJiHHi Jlo2icmu4HUMU eumpamamun.
JuHamivHicme npupodu nozicmudHux 8umpam y NOEOHAHHI i3 OUHAMIYHICMIO MA CKAAOHICMIO Cy4acHoz0
eKOHOMIYHO20 cepe0oBUWA CNOHYKAE HAyKosyie ma ¢axisyie-npakmukie 00 NOWwyKy HOBUX ma
800CKOHAJIeHHA ICHyloHUx ¢popm ma nioxodig 0o ideHmudbikauil, obniky U ynpasniHHA s02icmuyHUMU
sumpamamu nionpueMcme ma JIaHytozie nocmadade. Baxnueow € adanmauis npouecie ynpasniHHA
JI02ICMUYHUMU  8UMPAMAmMu 00 BUKJ/IUKIB Cb0200eHHA. KoHKypeHmocnpomoxHicme 6i3Hecy Cb0200HiI
3aexums 8i0 WBUOKOCMI Ma MOYHOCMI peakyii MeHeOXMeHmMy nionpuemMcme ma opedrizayit Ha
HenepedbayeHicme, MiHIUBICMb, pU3UKU MAKPO ma Mikpo cepedosuwid. [Tpo3opi ma docmynHi mexHosnoeii
snsugy Ha npubymekogicme 20cnodapceKoi dialbHOCMI Yepe3 pauyioHasbHe 3MeHWeHHA Mma onMuMi3ayito
suMpam cmarome Cb0200Hi 8ce binbl 3ampebysaHuUMU HA YKPAIHCbKOMY mad c8imosux puHKax. PayioHaneHe
NIaHy8AHHA MA po3yMHA MiHIMi3ayisa 102icMUYHUX 8UMpPam, Wo cynposooxxyroms onepauyitiHy 0is/bHicme
8UPOOHUYUX MA KoMepyiliHUX niOnpUEMCMS, € 8e/IUKUM pe3epeoM, Hapasi b6iibUWoo Mipor NOMeHYitHUM,
ma nomy»HuUm 3HapA00SM HA KOHKYPEHMHOMY npocmopi y pykax 00cg8ioueHuUx npogecioHarnis.

Y cmammi Ha ideonoziyuHoMy nidrpyHmi npoyecHo20, NPOEKMHO20 Ma s102iCMUYHO20 MeHeOXMeHmy
Ha cnpoweHoMy Npakmu4YHOMY NPUKIA0i NPONOHYEMbCA NOEOHAHHA NOMYXHUX Memodie — hyHKUIOHA/TbHO-
8apMICHO20 aHANi3y ma KaneHOapHO-Cimb08020 NAGHYBAHHSA, 8 pe3y/ibmami 4020 BUKOHYIOMbCA 8UMO2U
KNiEHMAa Wo00 CKOpOYeHHs MepMiHi8 BUKOHAHHA 3AMOBJIEHHA npu onmumasbHil 0na o6ox 4u binbuwe
cmopiH sapmocmi ma akocmi nociyeu. lpu ybomy nposasaMeca HaUbINbW PU3UKOBAHI OiNIAHKU 1IAHY02a
NocmMayaHH#A, ujo 00380J15€ nepedbaqyumu MoxJsusi npobiemu ma 3anobizmu HUM.

lMpedcmasneHi po3pobku, 6e3ymo8HO, nompebyloms noodnbwoi Oemani3ayii, eKoHOMIKo-
MamemMamuy4Ho20 MoOesto8aHHA Ma (axoso020 062080peHHA y KON ¢axisyis 3 ynpassniHHA JaHUy02aMu
nocmay4aHHA, onepauitiHux meHeoxepis, IT-cneyianicmis, OCKinbKu AaHU2U NOCMAYAHb — Ye HAOCKIAOHiI
8i0KpUMI ma 2Hy4Ki cucmemul.

Knroyoei cnoea: norictnyHi BUTpaTuy, onepauiviHa AianbHiCTb, NaHLIOM noctayaHb, GyHKUiOHaNbHO-
BapTiCHWI aHani3, KaneHgapHoO-CiTboBe MnaHyBaHHA, GakTop yacy.

Upuna [MonosuyeHko, Kupa CnupudoHoea «[lpumeHeHUe JI02UKU (PYHKYUOHA/IbHO-
CMOUMOCMHO020 AHANU3a U KasieHOapHO-cemego20 NJIaHUpPo8aHus 8 ynpasJjieHuu so2ucmuyeckumu
3ampamamu». [JUHAMUYHOCMb NPUPOObLI J102UCMUYECKUX 3ampam 8 Co4emaHuu ¢ QUHAMUYHOCMbIO U
CJTOXKHOCMbIO COBpeMeHHOU SKOHOMUYecKol cpedbl nobyxoaem ydyeHbiX U CNeyuaaucmos-npakmukos K
NOUCKY HOBbIX U COBEPLIEHCMBOBAHUE Cyuecmsyowux ¢opm U nooxo0os8 K udeHmugukayuu, ydema u
ynpassiieHus J1i02ucmuyeckumMu 3ampamamu npednpusmull 8 yensx Nocmasok. Baxna adanmayus
npoueccos  ynpaeseHuUs  JloUCMUYeCKUMU  3dmpamamu K 8b13084M cospemMeHHOCMU.
KoHkypeHmocnocobHocmeb bu3Heca ce200HA 3asucum om CKOpOCMU U MOYHOCMU peakyuu MeHeoXMeHma
npednpusmuli u opeaHu3ayul Ha HenpedCKAa3lyemMoCmb, U3MeHYUB8OCMb, PUCKU MAKPO U MUKPOCPeObl.
[Mpo3payHbie u docmynHble MexHOI02UU 8/IUAHUA HA NPUbbLIILHOCMb X03AUCMeeHHOU desmesibHOCMU 3a
PAYUOHA/IbHOE  YMeHbWeHUe U ONMUMU3Ayulo  pdcxo0o8 CMAHOBAMCA Ce200HA 8ce bosee
80CMPeO0BAHHBIMU HA YKPAUHCKOM U MUPO8bIX pbIHKAX. PayuoHanbHoe niaaHuposdaHue U yMHAA
MUHUMU3AUUs  J102UCMUYecKux  u30epxeK,  CONpPOBOXOAWUX  ONepauyuoHHyl0  OeamesibHOCMb
Npou3800CMBEHHbIX U KOMMepyecKux npednpusmut, seasemcsa 60/1bWUM pe3epsoM, NoKa 8 Gosbluel
cmeneHU NOMEHYUAJIbHbIM, U MOUJHbIM OpYyOUeM 8 KOHKYPEeHMHOM NpocmpaHcmee 8 pykax OnbIMHbIX
npogeccuoHanos.

B cmamee Ha udeonozudeckoli 0CHOB8e NPOUECCHO20, NPOEKMHbIX U JI02UCMUYeCK020 MeHeOXMeHma
Ha ynpoweHHOM Npakmu4yeckom npumepe npedsdzaemcs coyemaHue MoujHbiX Memooos - PyHKYUOHA/IbHO-
CMOUMOCMHO20 AHA/IU3d U KaseHOapHO-Cemego20 NJIaHUPOBAHUA, 8 pe3ysibmame 4e20 8bINOHAIMCA
mpebosaHus KiueHmad no COKpAaWeHUlo CPOKO8 8bINOJIHEHUS 3dKA3d Npu onmumasibHoU 0718 obeux usu
60os1e€ CMOPOH CMOUMOCMU U Kadecmaad yciyau. [Ipu 3mom npossnsaiomca Haubosee puckosaHHble yudcmku
yenu cHabxeHus, no3eosisem npedsudems 803MOXKHble NpobsieMbl U Npedomsepamume UX.

lMpedcmasneHHble paspabomku, 6e3ycio8Ho, Hyxoaromcsa 8 ddnbHeliwel 0emanusayuu, SKOHOMUKO-
MamemMamuyecko20 MOOenUPOBAHUA U NPOGeccUOHAsIbHO20 06CyX0eHUAs 8 Kpyzy cneyuasucmos no
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ynpaesieHuro yenoykamu nocmasokK, onepayuoHHbIX MeHea)Kepoe, IT-cneyuanucmos, NOCKOJIbKYy uenu
nocmasok - 3mo CJ10XXHeliwue OmKpbimeole u 2ubkue cucmembl.

Knroueswlie cnoesa: noructnyeckue pacxoabl, onepaunMoHHaA AOeATeNbHOCTb, UENb MNOCTaBOK,
d)yHKLI,I/IOHaﬂbHO-CTOVIMOCTHOIZ aHaJIn3, KaleHQapHO-CeTeBOE NMNJlaHNpPOBaHMeE, (I)aKTOp BpemeHn.

Introduction.  The problem of
accounting and analysis of the sources of
logistic costs formation and management is
of great importance nowadays and is
examined by variety of scientists and
specialists due to some reasons:

- dynamism (flow and not static nature)
of logistics costs in logistical system as an
object of control is a more complicated
substance than an enterprise. So the chain
‘supplier-enterprise-consumer’ is the
logistical system. It is obvious that it makes
regional, national and macrologistical
systems aiming to be effective and as a result
competitive. Inits turn business effectiveness
is highly dependent on incomes and
expenses that are generated with logistical
activity providing operational activity of
company’s / companies’- participants of the
supply chain;

- ltis difficult to determine logistics and
transaction costs centres as they are related to
different functional structural departments.
Even if the centers of logistic costs are
identified and all logistic costs from different
centers are aggregated and accumulated,
eventually this aggregated value in fact does
not often coincide with arithmetical sum of
the certain costs in specific departments
(centres). It is considerably connected with
classical disadvantages of enterprise’s
functional  organization structure, i.e.
disadvantages of functional specialization.
This happens because some considerable
logistic and transactional costs remain
unnoticed, not identified and/or standardized
in cross-functional relations with suppliers
and customers, as it is not possible to
determine clearly what functional
department is responsible for them (for
example, purchasing or transportation
department, sales department or finished
products warehouse). However, if these

expenses are neither noticed nor accounted it
doesn’'t mean that they don't decrease the
company'’s profit. It is difficult to determine
who is responsible for these turnover costs in
the chain ‘purchase-production-sales’. As a
result, it is difficult to control, regulate and
manage them in time and space.

- Normative documents of state
authority and service concerning cost
accounting do not include methods of cost
identification connected with logistic
processes. There are neither clear criteria of
cost allocation to some account nor the order
of current logistic cost reflection.

Thus, the problem of accounting and
management of logistic costs is connected
with developing approaches to rational
separation of information concerning logistic
costs from the company'’s information flows.
This problem, beginning with definition and
classification of logistic costs is investigated in
works of Sumets O.M. [1,2], Krykavskyy, E.V.
.[3], Mirotin L.B., Tashbaev E. [4], Oklander M.
A.[5], Reta M.V. [6], Yatsenko G. [7], James R.
Stock, Douglas M. Lambert [8] and others. The
authors Zavitii O., Didorenko T., Kondratyuk L.
[9] investigated logistic costs of production
enterprises as objects of accounting and
control.  Scientific analysis concerning
composition and grouping of logistical costs
were carried on, specific aspects of logistic
costs in enterprise’s accounting and control
were determined. The authors Minko K.M,
Korotuha K.M. presented the general
definition: ‘Logistic costs management is a
process of making logistic decisions based on
the data of total costs accounting of material,
informational and financial flows
management in the whole logistic system in
order to achieve decreasing of logistic activity
costs’ [10]. However, dynamic nature of
logistic costs as well as dynamic and
complicated modern economic environment
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urges scientists and specialists to seek and
implement new forms and approaches to
logistic costs identification, accounting and
management.

The purpose and tasks of the research.
In order to improve accounting of logistic
operations and costs as well as management
of these expenses it is necessary to create an
adequate system of management accounting
and controlling within a company allowing to
receive information for analysis, taking and
realization =~ of  managerial  decisions
concerning logistic costs. In our opinion, it is
possible to evaluate effective and control
logistic costs effectively on the basis of the
concept and technology of process
management, in particular using functional
cost analysis. If one combines process
management with project approach and
effective logistic management, it will lead to
increasing of the company’s competitiveness
(excluding force majeure).

Therefore, the purpose of this research is
analysis of possibilities and feasibility of
functional cost analysis usage combining
method of network scheduling for
optimization of logistic costs in supply chains
considering time factor.

Tasks of the research: to show on the
simple example the process of organization,
tracking and regulation of logistic business-
processes that are viewed as a sequence of
interconnected operations in time and space
with criteria of effectiveness — minimum of
total costs on the client’s order within the
given level of quality and time. Instrument
that is proposed in order to fulfil the task is
function cost analysis combining with
network planning.

The main material and results. Having
made analysis of popular cost management
methods concerning logistic ~ costs
(Absorption costing, Direct costing, Standard
costing, Target costing, Kaizen costing) we
came to the conclusion that none of the
approaches can be considered a universal one
for all enterprises as they don't allow to assess
logistic costs as a dynamic category with
changing value [2,11]. Realizing significance
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and advantages of these methods, let us try to
view the primary elementary level of logistic
costs formation and control with the help of
combined usage of function cost analysis
concept and network panning instrument
considering logistic management.

It is known that function cost analysis
(FCA) or analysis of function (or operation
making the process) cost appeared as a
method of  production effectiveness
increasing based on finding reserves and cost
decreasing in technological processes on life
cycle stages of a product (pre-production,
production, operational and utilization). So
function cost analysis is a complex research of
objects  functions  (product, process,
structure), aiming at optimization of quality
functions and expenses.

In her scientific and practical works
Melnikova K.V. reviews function cost analysis
as a financial instrument in strategic
management of logistic costs that allows to
decrease production and service costs and
increase level of their quality. Function cost
analysis is a way to decrease level of logistic
costs as during the analysis separate stages of
the process (operation) of customer’s orders
are carefully examined, possibilities of their
standardization and making service process
less expensive are considered [12, p. 34-36].

In order to use function cost analysis, it is
necessary to describe business processes of
the company as a part of its business activity.
Having made the correspondence between
each function and its cost it is possible to fulfil
the following kinds of analysis:

- research of cost distribution with their
functions  (operations) as well as
determination of the most expensive
functions (operations) in order to improve
them firstly;

- determination of functional directions
(operations) that should be fulfilled
independently or use service of outsourcers
or combine both in a certain proportion;

- cost modelling of business processes
determining structure (architecture) of
business process with the most optimal cost.



The electronic scientifically and practical journal

“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”,

ISSN 2708-3195

One more important criterion that
characterizes  function (operation) or
business-process, except value, is time of the
(function) operation or the whole business-
process. For example, if the shipment time in
one company is 10-20% more than in the
company of their competitor, the company
can lose its market share very quickly if their
products and services don’t have other
competitive advantages: price, payment
terms, quality, service, after-sales service. As a
result, function cost analysis along with time
costs study significantly broadens
possibilities of the method. In general case
during function cost analysis time and value
expenses are used simultaneously and they
are interconnected in most cases. As a result
of function cost analysis optimal structure of
the business process with optimal parameters
of time and value is developed. Strategic
goals of the company determine optimal or
desired parameters.

Organization of logistic  business
processes is considered as sequence of the
certain interconnected operations fulfilled in
time and space, so function cost analysis for
taking logistic decisions should be viewed
along with methods of network scheduling
used in project management. Criterion of
effectiveness is minimum of total expenses
for the client’s certain order at the given level
of quality and abidance by given time frames.

Therefore, we should recollect the main
idea of network planning as a method of
project management. A project in wide
understanding is any task that should be
realized in the given term, within determined
budget and with expected level of quality. It is
obvious that there are three out of six well-
known rules of logistics (time, costs, quality) in
this definition. These are key characteristics of
effective organization of logistic process.

Network planning allows to combine
time management, cost management and
management of resources while solving any
task or project dividing them on elemental
components. Its methods have such well-
known international names and
abbreviations as CPM (Critical path method),
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CPA (Critical path analysis) or PERT (Program
evaluation and review technique. It is possible
to:

— determine and present full volume of
works - logistic operations as charts;

— determine clear and achievable goals
concerning time of works - logistic
operations, their cost and necessary
resources;

— assess the budget (value) of task
(order) fulfilment;

— monitor and control fulfilment of work
(logistic operations) and predict the further
course of events;

— delegate responsibility among
participants of logistic process and/or
employees of the company’s logistic
department effectively;

— redistribute resources, decrease risks
and uncertainty based on determination of
critical work (logistic operations). In project
management critical work means operations
without reserve of time for its fulfilment. So it
is impossible to change its beginning and end
(for example due to technological reasons or
other limitations).

Network planning means creating logic
diagrams of sequence of project works
(operations) fulfilment - network chart and
determination of duration of these works
(operations) and the project in general with
the purpose of further control.

Using network planning helps to answer
the following questions [13]:

1. How much time does it take to
complete certain operations and the whole
project (or the certain order)?

2. What time is it necessary to begin and
finish some works and operations?

3. What works-operations are ‘critical’ and
must be fulfilled as scheduled in order to meet
deadlines of the project (or the order) in
general?

4. What term is it possible to postpone
fulfilment of ‘non-critical’ works in order not
to impact the terms of the project (the order)?

Network schedule presents sequence
and interconnection of works-operations of
the project. In order to develop it one should
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have such information: list of operations, time
of operations fulfilment, logical connections
among them. Then linking the chart received
to the schedule, we have the exact final date
of the order / project fulfilment convenient for
both sides - customer and contractor,
complying with the terms of the price, quality
of the service and possible risks. Logical links
among works (operations) can be basically of
two types:

— consistent when the next work
(operation) is fulfilled after the previous one;

— parallel  when several works
(operations) can be fulfilled simultaneously.

There are also requirements concerning
simultaneous beginning and end of several
operations that can be caused by
technological or other subjective or objective
factors.

Below we give an example of network
planning usage admitting that there is
information  about  composition and
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architecture of some business processes and
operations. Minimum possible and normal
duration and value of these operations
fulfilment is also known. In the table 1 there is
information about logistic provision of the
order fulfilment concerning purchase and
delivery of loads from two foreign countries
for one customer in Kyiv. It is necessary:

a) to make Work Breakdown Structure
(WBS) and network schedule of the order
determining critical operations;

b) to analyze opportunities of speeding of
the order fulfilment for two days with
minimum  expenses using  additional
information from table 2.

Work (operation) can be determined as
an action necessary for realization of a project
(order). In network schedules works and
operations have their number or code as to
Work Breakdown Structure. WBS is the
sequent breakdown of a project (task) to
subprojects (subtasks), work packages of
different level, exact operations.

Table 1.

Logistic support of the order — purchase and delivery of loads ‘X" and ‘Y’ for the customer ‘'Z’
from Ankara (Turkey), Berlin (Germany) to Kyiv (Ukraine)

Operation Operation Previous operation Duration (days)
code
A Making an agreement on the load delivery ‘X’ — 3
from Turkey.
B Transportation of load ‘X’ from Ankara to Kyiv A 7
by two means of transport with customs
clearance in Odesa port
C Making an agreement on the load delivery Y’ — 3
from Germany.
D Transportation of load Y’ from Berlin to Kyiv C 6
by one means of transport with customs
clearance in Rava-Ruska
E Placement of loads X" and Y’ on cross-docking B, D 2
storage in distribution center in Kyiv.
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Table 2.

Characteristic of logistic operations terms and expenses on their fulfilment under scenarios of

normal and minimum possible duration of such operations

Duration of
the operation, Costs, Maximum Unit expenses on
Operation days (v.0) shortening of reduction of operation
code c duration, days duration, conventional
™ 5 2)-3) units/day
= = . Shortened i
£ £ Normal duration Juration [5)-(4)] /6)
S =
(=
1 2 3 4 5 6 7
A 3 2 400 700 1 300
B 7 4 1000 1600 3 200
C 3 1 400 1000 2 300
D 6 4 1000 1800 2 400
E 2 1 600 1100 1 500
Total 3400 6200 -
Solution
A) Let us present WBS-structure of this
order (N°1) on Figure 1.
ORDER N2 1
Stage 1.1. (days) R Stage 1.2.
Making agreements with " Transportation of loads
suppliers
«X» Ta «Y» \ 4
I I
1.2.1. 1.2.2.
Transportation of Transportation of
load «X» load «Y»
(7 days) (6 days)

Y

Placement of loads ‘X’ and Y’ on cross-docking
storage in distribution centre in Kyiv. (2 days)

Stage 1.3.

Figure 1 - WBS-structure of the order — purchase and delivery of loads ‘X’ and ‘Y’ from Turkey
(Ankarra) and Germany (Berlin) to Kyiv




The electronic scientifically and practical journal 65-77
“INTELLECTUALIZATION OF LOGISTICS AND SUPPLY CHAIN MANAGEMENT”, v.2 (2020)

ISSN 2708-3195 https://smart-scm.org
B) Let us make network schedule of this
order using sector method (figure 2).

7 days B
3 10 10
3 days ‘ ‘ 2 davs
6 days
3 days

Figure 2 — Network schedule of order N°1

Explanations to figure 2 (on the example
of operation D) is presented on figure 3.

Early The latest possible
finishing of finishing of
operation D operation D without
and the impacting the term
earliest of the whole order
possible

beginning

Reserve time for
postponing the end of
operation D without
postponing of the planned
term of the whole order
fulfilment

(10-9 =1 day)

Figure 3 - Explanations to picture 2 (on the example of operation D)
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As a result of estimation of network
parameters of the order fulfilment with sector
method there are three critical operations
(critical paths) A, B, E. These operations have
no time reserve and we cannot change the
terms of their beginning and the end without
impacting the term of finishing the task in
general. (We see the same value in the right
and left sectors of these operations and zero-
time reserve written at the bottom sector of
these operations).

However, there is a question — what to do
if our client is not satisfied with the term of the
order fulfilment of 12 days and he wants to
receive his load not later than in 10 days?

In this case there is a necessity of
shortening the term of some operations to
provide the planned term of the order
fulfilment. This procedure is also called
optimization of the network schedule.

Manager-logistician in general can use
such methods of shortening operations
duration:

1) redistribution of resources from non-
critical to critical operations (in order to
shorten the term of their fulfilment) within
extra time;

2) changing logistic links among
operations where possible - parallel instead
of consistent ones;

3) new estimation of operations duration
with critical path (as more information
becomes available);

4) changing operation mode (six or
seven-day work week instead of five-day one).
However, it is necessary to consider decrease
of labour productivity and increase of labour
costs;

5) if inner resources are overloaded, one
should use subcontractors, outsourcers or
temporary workers;

6) changing means of transportation if
using a certain kind of transport causes delay:
planes instead of ships or trains;
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7) technical changes that decrease
duration of the work fulfilment and simplify
its content (other routes, way of doing);

8) improvement of working conditions,
motivation, material stimulation — bonus for
shortening of operations duration (if
possible);

9) increasing of qualification level that

increases  effectiveness of the work
performed,;
10) if the main criteria are time and

expenses, decreasing of volume and/or
labour intensity of operations, for example
due to effective automation and
mechanization of certain logistic operations.

The most appropriate ways for solving
this task are numbers 1, 5-7, 9,10 from the
general list of possible ways given above.
Usually all these ways demand increasing of
recourses (using additional workers or
overtime) leading to increasing of expenses.
That is why a manager-logistician should
every time seek for the compromise between
shortening of time of operation fulfilment and
economy of additional expenses on
completing the order in the shortest terms. He
should also consider ‘behaviour’ of different
expenses: direct variable costs that make up
to 80% of all costs on the order increase when
duration of operation shortens (on should use
more workers, equipment, etc). Fixed
overhead costs (rent, depreciation changes,
etc.) decrease.

As itis shown on picture 4, it is possible to
find such a duration of the order that allows to
minimize total costs necessary to complete
planned operations. However, if time is the
priority and the main task is to shorten
duration of the initial network schedule, there
is a necessity to shorten duration at the
expense of increasing costs.
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1xed costs

Direct (variable)

ﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Optimal time of the order fulfilment

Figure 4 Graphs of total costs of the order

In our example the client insists on the
order to be completed during 10 days. This
can be provided with shortening of duration
of some operations. So it is necessary to
determine what operations (works) should be
shortened and to what extent. As a result, one
needs information about the possible
duration of each operation and additional
costs necessary for this Manager-logician
must determine:

1) estimated costs of operations during
their normal or expected fulfilment;

2) duration of operations provided that
they are decreased at the expense of
additional recourses (minimum possible
duration of operation);

3) estimated costs of operations at the
expense of maximum shortening of their
time.

Let us turn to table 2 (columns 2-5) with
the necessary information for further
calculations and necessary calculations in
columns 6, 7.

In order to make further steps towards
shortening of work duration for our order let
us make an assumption about proportion: any
additional share of shortening the time of
operation fulfilment demands the same share
of additional costs.

For example, in order to shorten
operation B for 1.5 days (not 3 days),
additional costs will be 200 conventional units
x 1,5 =300 conventional units.

Information about cost per unit on
shortening of works (column 7 table 2) leads
to the question: duration of what works
should be shortened? It is obvious that the
specialist taking the decision has the
alternatives of shortening duration of certain
operations:

1) he can shorten duration of non-critical
operations that will lead to increasing of costs,
however will have no influence on the
duration of the whole order;

2) shortening of terms of critical
operations fulfilment that will influence on
the decreasing of the order duration in
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general and lead to increasing of costs up to
limited level, because new critical paths can
occur;

3) shortening of all works within old and
new critical paths to achieve new desirable
duration of the order fulfilment.

It is clear that one should calculate a lot of
variants using special computer programs or
mathematical programming, especially when
there are plenty of operations and well-
developed supply chain. However, in any case
such a principal algorithm of shortening
duration of the operation remains valid:

1. To determine critical path.

2. To determine operations to be
shortened within the critical path.

3. To determine the priority of
shortening terms of operations fulfilment:

a) operations with the lowest costs per
day (time unit);

b) operations with the easiest possible
way to shorten duration;

c) operations with the most effective
influence on the term of the order fulfilment.

4. to shorten operations duration on one
day and observe whether the new critical
path will occur.

Concerning  the given  example
shortening duration of the order demand first
of all shortening duration of operation B as it
is a critical one with the lowest unit expenses
on the shortening (table 2). However, as to
point 4 of the algorithm given above,
shortening of operation B on one day creates
a new critical path with operations C and D
within. Continuing these actions, it turns out
that the final and the most economic variant
of shortening duration of the order up to 10
days will be shortening duration of operation
B on two days with additional expenses of 400
conventional units and operations C or A on
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one day with additional expenses of 300
conventional units.

Thus, the new duration of the order
fulfilment during 10 day will cost the
company additional 700 conventional units.

The method of network planning
presented above allows to use the calculation
within the calendar and determine the
starting and the final date (deadline) of the
order fulfilment and consider working time
schedule.

Conclusions. It is obvious that
companies’ and business competitiveness
directly depends on successful effective
synergistic interconnection of the company
with  suppliers, contractors, investors,
companies of related industries, service and
transport structures. Therefore, raising of
market competition increases improvement
of logistic mechanism of economic activity for
Ukrainian enterprises. Main principles of
logistics are the basis for complex mechanism
of effective logistic management for
companies and supply chains. Both scientific
and practical result of this article are
presented on the simple example
suggestions  concerning identification,
planning, control and regulation of logistic
costs caused with operational business
processes in chain supply. The advantage of
these proposals is considering time factor
while determination of logistic costs at the
expense of symbiosis of principles of function
cost analysis, time management, cost
management of works in  project
management based on logistic concept of
economic activity. The material needs further
specification, economic and mathematical
modelling, digitalization for complex systems
particularly supply chains. These are
perspectives for further research.
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EFFICIENCY OF DIGITAL COMMUNICATIONS IN THE LOGISTICS
BUSINESS: EVALUATION INDICATORS

Valeriya Kolosok, Yulianna Lazarevska “Efficiency of digital communications in the logistics
business: evaluation indicators”. The article presents the results of the analysis of communication
management practice of modern logistics companies and describes the most popular and used tools of digital
communications. The expediency of using different approaches to assess the effectiveness of digital
communications in logistics business. The possibility of evaluating the effectiveness of sites, social networking
pages, chatbots and mobile applications is substantiated. The advantages and limitations of each of these tools
for use in certain business processes to increase the level of service and customer satisfaction of the logistics
business are highlighted. The importance of communications in the logistics business for the effectiveness of the
company with customers, in order to increase its competitiveness.
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Banepia Konocok, HOniaHHa Jlasapescvbka. «E¢pekmuernicmo digital komynikayii e
JNlozicmu4Homy 6i3Heci: NOKA3HUKU oyiHKU». ¥ cmammi npedcmassieHo pe3ysemamu aHasnisy nNpakmuku
KOMYHIKAUiliIHO20 MeHeOXMeHmy Cy4acHUx J102iCMUYHUX KOMNAHIU ma cxapakmepu3o8aHo Halbinew
3ampebysaHi ma sukopucmosysaHi iHcmpymeHmu digital komyHikayit. Po3z2naHymo OouyinbHicme
BUKOPUCMAHHA pi3HUX nioxodie 0na oyiHku ecpekmusHocmi digital komyHikayit no2icmuy4Hozo 6i3Hecy [na
po38UMKY MemoOUYHO20 NiOX00y OUIHKU epeKmusHOCMi KOMYHIKayitiHo20 MeHeoXmeHmy 6ys10
y3aza/ibHeHO HcmpymeHmu  digital komyHikayil, cucmemamu308aHO iCHylOYi MempuKku OUiHKU
KOMYHIKAUitiHuUx iHCmpymMeHmie, 8u3HAa4yeHo nokasHUku KPl KOHKpemHux KaHanie ma iHcmpymeHmis
KOMYHiKayitiHo2o meHedxmeHmy. O6rpyHmMo8aHo MOXJ/1U8iCme OUiHKU ehekmusHOCMi catimie, cmopiHOK
coyianbHUXx mepex, yam — 6omie ma mobinbHux 000amkis. BuokpemieHo nepesazu ma obMexxeHHs KOXXHO20
3 Yyux iHcmpymeHmie 0719 BUKOPUCMAHHA Y hedHUX bi3HeC npoyecax 071 Ni08UWEHHA piBHA 06C/1y208y8aHHA
ma 3adososieHocmi KnieHmis sioeicmuyHo2o 6i3Hecy. O6rpyHMoOBAHO 3HAYEHHA KOMYHIKayil y no2icmuyHomy
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bi3Heci 0n1s  ehekmusHoCMi pobomu  KOMNGHIii i3 KJiEHMamu, 3 Memolo 3pOCMAHHA T
KOHKYpeHmMocCnpoMOXXHOCMI.

Knwuoei cnoea: digital komyHikaLii, MeHemXMeHT KOMyHiKauil, norictuka, 6i3Hec — npouecu,
epeKTUBHICTD.

Banepusa Konocok, KOnuanHa Jlazapeeckas. «3¢gekmusHocme digital kommyHukayuli e
No2ucmuyeckom 6Gu3Hece: nokazamenu ouyeHKu». B cmamee npedcmassneHel pe3ynbmamel aHanu3a
NPAKMUKU  KOMMYHUKAGUUOHHO20  MEHEOXMeHMa  CO8PeMeHHbIX  J102UuCmuyeckux Komnavul —u
oxapakmepu308aHsl Haubosiee 80cmMpeboBAHHbIE U UCNOb3yeMble UHCMpymeHmel digital kKommyHukayud.
PaccmompeHa yenecoobpasHocms UCNO/Ib30BAHUA PA3/IUYHbIX N0OX0008 014 OUeHKU 3hgpekmusHocmu
digital kommyHukayul sno2ucmuyeckoeo 6u3Heca. [Jna pazeumus Memoou4ecko20 nooxodd OUeHKU
3hchekmusHOCMU  KOMMYHUKAUUOHHO20 MeHeOXmMeHma bwuiiu  0606ujeHbl  uHcmpymeHmesl  digital
KOMMYHUKAUUU, CcuCmemMamusuposdHbsl —cywjecmaylowjue MempuKku OUEHKU KOMMYHUKAUUOHHbIX
UHcmpymeHmos, onpedesieHsi nhokazamesnu KPl ~ KOHKpemHbiX  KAHAno08 U  UHCMpPYyMeHMOos
KOMMYHUKAUUOHH020 MeHeOxmeHma. O60CHO8aHA B803MOXHOCMb OUeHKU 3¢pekmusHocmu calimos,
CMpaHuy coyuanbHsix cemel, yam - 60mo8 u MobUsIbHbIX NpusoxeHuUl. BvideneHsl npeumyujecmsa u
02pAHUYEeHUSA Kax0020 U3 3Mux UHCMpPyMeHmMoas 071 UCNO0/1b308aHUA 8 onpedesieHHbIX 6U3Hec npouyeccax oA
NosbIWeHUA YpOoBHA 0OC/yXUBAHUA U y008/1eMBOPEHHOCMU K/IUEHMO8 J102uCmuyecko2o 6u3Heca.
060cHOBAHO 3HaYeHUe KOMMYHUKAuul 8 Jso2ucmuyeckom 6usHece 014 3ggekmusHocmu pabomesi

KOMNGAHUU C KJIUeHMAamu, € Uesblo ygesiudeHUs ee KOHKYPeHmMocnocobHocmu.
Knrouesbie cnoea: digital kKoMMyHMKaLMM, MeHEOXMEHT KOMMYHUKALMWIA, NOTUCTUKA, OM3HeC -

npoueccol, 3pPeKTUBHOCTD.

Introduction. Communications in the
logistics business, in today’s digital economy,
play an important role in the efficiency of the
company, both with customers and in its
internal business processes. Thedevelopment
of Internet technologies has created new
channels of communication, which are
gaining more and more popularity and
importance due to the simplification of
access, unlimited communication and the
simultaneous introduction of new digital
technologies in management [3]. However,
new communication channels are not only
new ways and tools of interaction with
various strata of the business community, but
also new metrics and indicators for assessing
the effectiveness of communication
management.

Internet services allow the collection of
data and metrics on many indicators using
web analytics services, such as Google
Analytics, not only in digital values and
graphical representation, but also in different
modes of analytics. This significantly expands
the possibilities of methods for analyzing the
effectiveness of business process

management and the feasibility of using
digital communications [5, 22].

Today communications in the Internet
environment are actively developed.
Therefore this area is actively studied by many
national and foreign scientists such as F.
Barden, E. Van Bommel, O. Verkhovtseva, A.
Voychak, O. Garafonova, O. Kayode, L.
Kapustina , I. Kiriya, I. Mann, I. Mosunov, G.
Ostapenko, O. Ptashchenko, B. Rebhen and
others. However, the points of digital
communication tools development and
efficiency of their use in the logistics business
are still at the initial stage and require careful
research.

Goals and objectives of the study. The
purpose of the presented research is to
supplement the methodological approach to
assessing the effectiveness of modern
logistics companies’ communication
management. To achieve this goal, based on
the analysis of the practice of logistics
companies, it was possible to generalize the
tools of digital communications. In addition,
the existing metrics of communication tools
evaluation  were  systematized. @ The
expediency of their use for KPI
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communication strategy was determined,
too.

Presenting main material.
Communications management of modern
logistics companies actively uses digital tools,
because it is the key to business
competitiveness in today’s globalization and
digitalization of the economy. In the study of
the digital communications effectiveness in
modern logistics business, we analyzed the
digital communications experience of various
scales and profiles logistics companies — both
global universal logistics operators (Maersk,
CMA CGM) [12, 13] and national specialized
logistics operators (TIS, Nova Poshta) [14].

The analysis of communication of each
company was carried out in several aspects.
First, communication as a social process
requires a separate special approach to
defining and measuring effectiveness. Thus,
the social effectiveness of communication will
be defined as the ratio of the achieved result
and the pre-planned goal of communication,
according to the approach proposed by
Vasilyk M.A. in the work “Fundamentals of
communication  theory”. In  addition,
according to general approaches to
evaluating the effectiveness of methods, the
study considered the feasibility of using three
main evaluation methods. According to the
classical approach, efficiency indicators are
characterized by the ability to give a result per
unit cost to achieve it.

The first approach defines efficiency as
the result / cost ratio. Therefore, the
effectiveness of communication can be
understood as the ratio of the result obtained
from the communication process to the cost
of obtaining it. Thus, the financial or
commercial efficiency of communication is
defined as the ratio of the growth of any
indicator obtained as a result of
communication acts to the cost of their
implementation.

According to the second approach (the
result — the purpose) any quantitative, but not
financial indicator reached as a result of
communication is defined. The third
approach determines the effectiveness
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through any qualitative indicator that
characterizes the achievement of the goal of
communication, or the degree of
performance of its functions [4].

To assess the effectiveness of Internet
communications in logistics in the study, it is
proposed to use special KPIls (Key
Performance Indicators). Thus, based on KPI
data, it is possible to analyze the effectiveness
of communication channels, evaluate the
results of a communication tool and the
degree of achievement of the goals set before
the communication channel in accordance
with the overall communication strategy.
Similarly, the analysis of efficiency indicators
makes it possible to adjust the selected plans
and budget of the communication strategy of
the logistics company [11, 21].

KPIs can be strategic - indicators of
aggregate values; analytical, which allow you
to assess trends and compare indicators over
periods; operational, allowing to control
indicators in real time.

The peculiarity of KPI is that for each of
the tools of digital communication there is a
huge number of efficiency metrics, but they
should be carefully selected to assess the
effectiveness of the logistics business. In the
choice of KPI it is necessary to focus on the
strategic goals of a particular logistics
business.

For logistics business focused on work
with digital communication, we highlight the
main goals that affect efficiency, namely -
market share, which is characterized by
company recognition, audience size and
participation of this audience in active
business processes of the company. Also one
of the main can be called the purpose of any
logistics  digging revenue, which is
determined by conversion through potential
customers and closed transactions. Among
another strategic goal is customer
satisfaction, which can be measured by
dedication, commitment to a particular
company [9, 15].

The most popular digital tools for
interaction with customers among the
analyzed logistics companies are sites, mobile
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applications, pages in global social networks
(Facebook, Twitter) [17, 18, 19] and regional
social networks (Viber, Telegram), and
chatbots on social or website pages.

All analyzed logistics companies have a
website [12, 13, 14] which provides visitors
with complete information about the
company, services, work schedule and more
[6]. To assess the effectiveness of the site as a
tool of communication strategy, we can
identify the following generalized KPlIs,
obtained in standard analytical packages of
site maintenance:

- Total traffic - the total number of
visitors to the site for a certain period of time,
this indicator is quite generalized, but it is
convenient to use in relation to a certain
segment of the audience or source of traffic.

« Depth of view - characterizes the factor
of customer behavior on the site. The average
number of page views per visit estimates
browsing depth. This indicator affects the
position of the site when issuing search
engine results, so the higher the depth of the
page, the higher the position occupied by the
site.

« Cost per lead (CPL) - lead is an
important user in a particular or all
communities who has expressed an interest
in the service provided on the company’s
website. The cost of lead can be calculated as
the ratio of the cost of marketing activity to
the number of leads received. CPL =
marketing costs / number of leads.

« Conversion Rate (CR) - this indicator
shows the number of visits to the site
completed by the target action (such as
registration, or purchase of a service or
ordering a service). The conversion rate helps
you evaluate how well your chosen channel
and site are working. Formula for calculating
the conversion rate: CR = (humber of actions /
number of site visits) * 100%.

- Bounce Rate (BR) - the rate shows the
number of users who left the site after viewing
only one page. This indicator may indicate
that the site does not match the search query
or has a user-friendly navigation. This
indicator is calculated by the formula: BR =
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(number of failures / number of site visits) *
100%.

Let us move on to assess the effectiveness
of the automated communicator - chatbot.
Today, many logistics companies use
chatbots to communicate with customers, it is
much cheaper than creating applications for
customers, in addition, fully automates the
share of a particular process of
communication with the customer. To
qualitatively assess the effectiveness of
chatbots, three categories of KPIs are used,
namely data on business tasks for which a
chatbot is used, metrics that reflect the
demand for the bot and metrics to assess the
effectiveness of dialogues in chatbots [20, 23].

The following metrics are in the category
of efficiency of solving business problems of
KPI:

+ Reducing the load of the call center -
the metric determines how successful the call
center was, which is the main task of
implementing chatbots in the logistics
business.

« Purchase conversion - the share of
visitors using the chatbot who purchased the
service.

« CRM growth - helps to estimate how
many chatbot users first met the company.

+ Increasing the number of brand
mentions.

The following metrics as KPI estimating of
chatbot demanding are used:

« Number of users - shows how
powerfully users use this communication
channel.

« Involved users — users who at least once
have contacted with the bot.

+ Active users - the metric shows the
usefulness of the bot, determines the number
of users who have contacted with the bot.

- Repeat users — the metric shows that
the wuser regularly uses the bot to
communicate with the company.

« Number of messages read — the metric
shows how interesting user content is sent
through this communication channel

KPI effectiveness of dialogues can be
assessed using the following metrics:
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+ Average session duration - depending
on how fast the bot is able to respond to the
client’s request.

« Error rate - how correctly the robot
perceives requests.

Most logistics companies, both global
and regional, are actively developing their
communication channels in the Internet
environment have made appropriate
investments in IT and not only use chatbots,
but also created special mobile applications
that meet the company’s goals in meeting the
interests and needs of customers. Let us
define what KPIs are used for an estimation of
mobile applications work [2, 7].

The simplest and at the same time
popular metric in assessing the effectiveness
of mobile applications is the number of
downloads (App Installs), but this indicator is
not effective enough, because downloading
the program does not mean that the user will
use it [1]. The next metric is the cost of the
application one installation, CPI (Cost per
Install), although if the program is installed
but not used, this does not allow you to
properly assess the effectiveness of this
indicator.

One of the important financial indicators
of the mobile application effectiveness is the
revenue per user RPU (Revenue per User). This
indicator is calculated as the ratio of total
revenue from the purchase of goods or
services through the application for a certain
period to the total number of users. Another
popular metric is the lifetime value of LTV
(Lifetime Value) shows the total profit of the
company, received from one client for all the
time working with him or her.

Another equally important metric is the
level of user retention in the application
(Retention Rate), which shows customer
satisfaction and how well the application
develops. The Conversion Rate shows that the
user of the application has become a client of
the company. This is the main goal in internet
marketing. Session Length of the mobile
application use shows how well the
application meets the needs of the user. A
high session duration combined with a low
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conversion rate may indicate that the

program does not meet customer
requirements.
Logistics companies that promote

themselves in the Internet environment has
increasingly begun to use social networks,
creating their own pages in these cells. This
allows them to increase the level of the
company visibility, the level of the company’s
image, as well as allows one to form a
community of supporters, followers and
customers. The peculiarity of social networks
as a communication business tool is that they
offer built-in metrics for the effectiveness of
the page’s interaction with the audience [8].
Therefore, the metrics for assessing the
effectiveness of social networks can be
divided into the following categories:

« Metrics for user dynamics assessing.

« Audience feedback metrics.

« Metrics for the effectiveness of SMM
management evaluating.

« Metrics for traffic and conversions
estimating [16].

Metrics for assessing the dynamics of
subscribers. The number of followers is not
the final indicator, but the number of un-
followers shows how much business content
is interesting to the user, and how well the
communication strategy is chosen to
promote the company on social networks.
The following indicator from this category,
the rate of the community audience (AGR,
Audience Growth Rate) is calculated by the
ratio:

AGR = (number of new users / total
number of users) * 100%. If one changes the
formula and substitutes the value of the net
increase in the numerator — the difference
between the number of new users and the
number left the group, one can assess the
interest of the audience, the relevance of
posts and advertising effectiveness, if it is
connected. The next indicator is Reach. It
shows the number of people who have been
in contact with community posts at least
once.

Next, we move on to the next group of
metrics — the evaluation of user feedback. This
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category is about metrics that reflect user
response. The simplest and most popular of
them are tags of interest - likes, comments,
signs of loyalty - reposts / shares. The deeper
metrics of this category include the following:

The Love Rate (LR) is determined by the
number of likes in terms of audience size and
is calculated by the Likes / Followers * ratio of
100%.

AR, Amplification Rate is synonymous
with growth, is a ratio of Shares / Posts
(number of posts) * 100%. If the AR is high, it
means that we get free coverage on social
networks, and this reduces the cost of
attracting users. To summarize the number of
user interest tags (likes, comments and
reposts), one can use the Engagement Rate,
EG indicator, defined as the sum: Likes +
Comments + Shares. However, this figure can
be calculated using another formula: ER =
(sum of allinvolved / number of users) * 100%.

The reaction of users to the business
content of the company is not always positive,
negative reactions must also be taken into
account to assess the quality of feedback from
the audience. The indicator of negative
reactions (NF, Negative Feedback) is used to
do this.

In the category of metrics used by SMM
experts the following ones are distinguished:

PR, Post Rate Generation - shows the
number of posts posted in the community
during the certain period.

CR, Content Rate — shows the amount of
content created during the period reported.

A more informative metric for evaluating
communication with the user is the metric so
called the average RT, Response Time that
shows the time for which the administration
responds to messages from the audience.
Today this is a very important indicator of the
company’s communication  with  the
customer, ideally the average response time
should not exceed a day, then the customer
will be considered satisfied with the
communication with the brand.

The metric that estimates the proportion
of questions answered by users is called the
RR, Response Rate and is calculated by the
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formula: (number of answers / number of
questions) * 100%.

The metrics used to estimate traffic and
conversions on social networks are the same
as those used on sites [10].

Conclusions.  Evaluation of the
communications effectiveness is the most
important criterion for determining the
quality of links and relationships built
between the logistics company and the
customer. The management of digital
communications in the logistics business
should be based on appropriate adequate,
measurable and accurate performance
evaluation criteria.

1. It bhas been proven that to
communicate effectively with customers,
logistics companies of all levels and scales
must make extensive using of digital tools,
namely  websites,  chatbots, = mobile
applications and social networks /
communities.

2. The effectiveness of logistics
company’s communication management can
be assessed on the basis of quantitative and /
or qualitative indicators provided in standard
packages of Internet analytics. Performance
evaluation should be conducted in a strategic
and operational context.

3. To assess the effectiveness of
communication management in the logistics
business, it is advisable to use key indicators
of the effectiveness of KPI. The set of these
indicators may differ for each channel, and
the composition of this set depends on the
strategic goals of the company.

4. It is suggested to use such main
business goals of a logistics company as
market share, income generation through a
certain channel, customer satisfaction and
customer loyalty to form generalized KPIs of
communications management in the logistics
business.

5. As a partial KPI, it is proposed to use
such a set of indicators as the amount of total
traffic, the cost of lead, the conversion rate to
assess the effectiveness of the logistics
company’s website and its pages on social
networks. When drawing conclusions about
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the effectiveness of communication tools, it is
necessary to keep in mind that the company’s
website is often an information business card,
and with the help of social media pages,
logistics companies have direct
communication with their audience, and the
ability to receive feedback.

6. To assess the communication potential
of mobile applications and chatbots, it is also
proposed to use a common set of KPls namely
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the duration of the customer service session,
the number of completed transactions,
average customer satisfaction ratings, etc.

7. It is substantiated that the most
important KPIs for assessing the effectiveness
of communication management are those
that allow assessing the quality of the logistics
company digital channels interaction with its
customers, including feedback quality and
customer’s loyalty and consistency.
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THE INFLUENCE OF THE COVID-19 CRISIS ON THE FORMATION
OF LOGISTICS QUALITY

Natalyia Chornopyska, Lidiia Bolibrukh. “The influence of the COVID-19 crisis on the formation of
logistics quality”. Relevance of research. COVID-19 crisis has led to an unequal consequence. Some industries
collapsed, some - reached the top of their development. Thus, E-commerce passed a three-year path during the
pandemic. Such rapid growth has led to logistical reconsideration of the e-commerce market, which raises the
issue of logistics services. Despite the presence of many methodological and applied developments, the issue of
measurability of logistics quality, a set of evaluation criteria for the quality of logistics services remains
debatable, and due to recent events caused by the COVID -19 pandemic, suitability of applied evaluation criteria
to variable environmental requirements. Thus, the problem of market value transformation of logistics needs
further research.

The purpose of the study is to further develop guidelines for assessing the quality of logistics in view of
current post-COVID-19 challenges. For this goal achievement it was necessary to solve the following tasks: to
conduct marketing research on the quality of logistics of e-commerce in quarantine and, on this basis, to make
conclusions about the transformation of the value of logistics and B2C market, which will be reflected in a set of
evaluation criteria for logistics quality.

Methods: express survey of 240 e-consumers in 19 regions of Ukraine during April-May 2020 on the basis
of an online-questionnaire created on Google Forms platform and shared on social networks like Facebook,
Instagram, Telegram and Viber.

Conclusions and value added. The results of the study have showed that in modern conditions the
formation of the quality of logistics in the B2C market is influenced by the following criteria: flexibility, timeliness,
completeness, wholeness, security and E2E-interaction. It is important for consumers to be able to independently
choose additional delivery functions - place, time, delivery period, method of payment, which indicates the need
to develop flexibility in the services of logistics operators. The modern consumer values his time, respectively, so
the logistics service provider doesn’t have the right to make a mistake in completing the order or improper
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storage of goods. The transformation of the value of logistics services, in the post-COVID-19 conditions, concerns
online interaction and speed of data exchange with the logistics service provider: contactless technologies,
gadgets and applications that provide seamless online work, regardless of location. Online interaction, in
particular online shopping, according to the study, attracts them with its simplicity, the ability to compare prices
on different platforms, the availability of a wide range of goods and saving time. Thus, the value of the benefits
of digitalization increases. Those logistics providers that are more technologically advanced have a significant
competitive advantage. E2E determine the value.

Keywords: COVID-19 crisis; e-commerce market; online shopping; e-consumer; quality of logistics;
logistics provider; methods for evaluation the quality of logistics; evaluation criteria; value; E2E-interaction;
logistics services

Hamania YopHonuceka, Jlidia Boni6pyx. «Bnnue kpusu COVID-19 Ha ¢opmyeanHa akocmi
nozicmuku». AkmyaneHicme 0ocnioxeHHA. Kpuza COVID-19 posnodinunaca HepigHomipHo. Okpemi 2anysi
3aHenanu, iHwi — 0ocaeu c8o2o niky. Tak, e-commerce 3a nepiod naHoemii NpoliwiaIa MpooXpiYHUG WIIAX.
Takut cmpimkul picm npu3ssie 0o nepe2niady 102iCcMUYHOI CK/1a0080i PUHKY e-commerce, WO aKkmyanisye
NUMAHHA AKOCMI 102iCMUYHUX NOocTy2 ma 00CnioxeHHA npobaemu mpaHcghopmayii YiHHocmi no2icmuku 3
No2sA0y PUHKY.

Memoto 0ocnioxeHHa € noddnbwuli po38UMOK MemoOUYHUX NOJIOXeHb OUIHIB8AHHSA SKOCMi
J102icmuKu 3 027190y Cy4acHux 8uknukie Post- COVID-19. [lna 0ocszHeHHS nocmassieHoi Memu HeobxiOHO 6ys10
supiwumu maki 3a80aHHA: Nposecmu MapkemuHa08e 00CTIOXeHHA AKOCMI J102iCMUKU iHmepHem-mopzigni
8 YMOB8AX KAPAHMUHY i, HG Yili OCHOBI, 3p06UMU BUCHOBKU 8I0HOCHO MpaHcpopmauii yiHHocmi noeicmuku ma
pUHKy B2C, wio 3Hatide c8oe 8i00bpaxxeHHA 8 HABOPI OYIHHUX Kpumepiig AKoCcmi no2icMuKu.

Memoouka docnidxeHHsA: ekcnpec-onumysaHHsa 240 e-cnoxugadis y 19 obnacmsax YkpaiHu npomsazom
keimHa-mpasHa 2020 p. Ha nidcmasi cmeopeHoi 3a donomozoto Google Forms ma po3nogctodxeHol y makux
coyianbHux mepexax Ak Facebook, Instagram, Telegram ma Viber aHkemu.

BucHosku. ik nokazanu pesysbmamu npogedeHo20 00C/TIOXKEHHS, 8 Cy4dCHUX yMOBAX HA (hOPMYBAHHSA
AaKkocmi nozicmuku Ha puHky B2C ennusarome maki Kpumepii: 2Hy4YKiCmb, 84ACHICMb, KOMNIEKMHICM®b,
yinicHicme, 6e3neyHicme ma E2E-e3aemodia. TpaHcghopmauia yiHHocmi no2icmuyHoi nocsiyau, 8 post-COVID-
19 cepedosuuyi, cmocyemsca OH-1aliH 83aemodii ma waeudkocmi 0bMiHy OaHUMU 3 NOCMAYaslbHUKOM
J102icmuy4Hoi’ nocstyau: 6e3KoOHMAakmHi mexHosoeil, 2adxemu ma 0o0amku, wo 3abesnedyioms 6e3nepebiliHy
OH-/1alH pobomy, He3asIeXXHO 8i0 Micus 3Hax00xeHHs. OH-1auH 83dEMOOis, 30KpeMa OH-/1alH NOKYNKU, 3a
pe3ysbmamamu 00C/iOKeHHA, Npusab/IIOIMb X CBOEID NPOCMOMOI0, MOX/IUBICMIO NOPiBHIO8AMU UiHU HA
pi3HUX n1amgopmax, 00CMynHiCmMI0 WUPOKO20 AacCopmuMeHmy moeapie ma ekoHomiero Yacy. lliosuwjeHHs
pigHa didxumanizayii cnposokyeasno 3miHy oKycy UiHHOCMI 102icMuYHOI Noc/1y2u 0719 CNOXUBAdie, momy
8/1aCHA MOObIiNIbHICMb MA MOXJ/IUBICMb eKOHOMII 4yacy 0/1A Cy4dCcHO20 K/IEHMA cmasau npiopumemHumu.
Omxe, 36inbWwyemoca YiHHICMb nepesae, wo oae didxxumanizauyia. Ti no2icmuyHi onepamopu, Aki € 6inow
NpOCYHYyMUMU MexXHO102i4HO, Marome Cymmesy KOHKypeHmHy nepesay. E2E su3Hauade yiHHicme.

Knrouoei cnoea: kpnza COVID-19; puHOK e-commerce; iHTEPHET-MOKYMKY; e-CMoXMBaY; AKiCTb
NOTICTMKN; NOTICTUYHUI OnepaTop; MEeTOAM OUIHKN AKOCTI NOTiCTUKK; OLiHHI KpuTepii; UuiHHicTb; E2E-
B3aEMOAIA; NOTICTUYHI NOCAYTW.

Hamanusa YopHonesicbka, Jluoua bonubpyx. «BnuaHue kpusuca COVID-19 na ¢popmupoeaHue
Kadyecmea sjo2ucmuku». AKmyaibHocms ucciedosarus. Kpusuc COVID-19 pacnpedusnusicsa HepagHOMepHO.
Hekomopeie ompocnu ynasnu, Opyeue — docmuasiu c8oezo nukd. K npumepy, e-commerce 3a nepuod naHoemuu
npowJsia nyme Ha mpu 200a eneped. Takol cmpemumesbHbil pocm npusesl K nepecMompy so2ucmudeckou
cocmasnawel pulHKA e-commerce, Ymo akmyasausupyem 80Npoc Kayecmed J102UuCmuyecKux Yyciye,
uccnedo8aHuUA NpobsieMbl MpaHCHOPMAYUU UEHHOCMU JI02UCMUKU C MOYKU 3peHUs pbiIHKA.

Llenvto uccnedosaHus senaemcs OdsbHelilee pasgumue MemooOUYecKUX NoJIoXKeHUU OUeHKU
Kayecmaa JI02UCMUKU C y4emom cospemMeHHbIX 86130808 Post- COVID-19. [lna 0ocmuxxeHuUa nocmassieHHou
yesiu Heobxooumo 6b110 pelums cedyoujue 3a0aqu: NposecMu MapKemuH208ble UCC/1e008aHUA Kayecmaa
JI02UCMUKU UHMePHeM-mopaoesiu 8 YyCI08UAX KAPAHMUHA U HA 3moli ocHose cOesidmb 8bi800bI
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OMHOCUMENIbHO MPAHCHOPMAYUU YeHHOCMU J102UCmuKu U pbiHka B2C, ymo Hatidem cgoe ompaxeHue 8
Habope oyeHOYHbIX Kpumepues Ka4ecmaa J102UCMUKuU.

Memooduka uccnedosaHus: sxkcnpecc-onpoc 240 e-nompebumerneti 8 19 o6acmsax YkpauHel 8 meyeHue
anpena-mas 2020 Ha 0CHO8AHUU €030aHHOU ¢ nomouwibto Google Forms u pacnpocmpaHeHHOU 8 Makux
coyuansHblx cemsax kak Facebook, Instagram, Telegram u Viber aHkemel.

Bobigodsbl. Kak nokaszanu pe3ynbmamel Npo8e0eHHO20 UCC/e008aHUSA 8 COBPEMEHHbIX yC108UAX HA
opmuposaHue kadyecmea Js102UCMUKU Ha peiHke B2C enusaiom cnedyrowue kKpumepuu: 2ubKocme,
C80€BPEMEHHOCMb,  KOMNJIEKMHOCMb, — yeslocmHocme,  6e3onacHocme  u  E2E-83aumoodelicmaue.
TpaHcghopmayua yeHHocmu noz2ucmuyeckol yciyeu, 8 post-COVID-19 ycnosusax, kacaemca OH-nauH
83aumodelicmaus u ckopocmu 0bMeHa OaHHbIMU C NOCMABWUKOM slo2ucmuyeckol yciyeu: 6eckoHmakmHsoie
mexHo/102UU, 2a0XXembl U NpUIoXeHUs, obecnedusaroujue becnepeboliHyto oHnalH pabomy, He3asucumo om
Mecma HaxoxoeHus. OHaliH-e3aumolelicmaue, 8 MOM 4ucsie OH-AalH NOKYNKU, NO pe3ysbmamam
uccie0osaHus, npugriekarom ux cgoeli npocmomod, B03MOXHOCMbIO CPABHUBAMb UEHbl HA PA3HbIX
naamgopmax, 00CMyNnHOCMbIO WUPOKO20 ACCOPMUMEHMA MO8Apo8 U SKOHoMuel 8pemeHu. lossiweHue
ypo8HA OudXUManu3ayuu cnposoyuposasno UsMeHeHue hoKyca yeHHOCmu so2ucmuydeckol ycayeu 0nd
nompebumernet, mak cobcmaeHHasa MobuUIbHOCMb U 803MOXHOCMb SKOHOMUU 8peMeHU OJ1 COBPEMEHHO20
KaueHmMa cmanu npuopumemueimu. Criedo8ameribHO, y8enu4dus8aemca YUeHHOCMb npeumMywecms, Komopsie
O0aem odudxumanusayua. Te so2ucmuyeckue nposatidepsl, Komopelie AgnAlomMca 6osee nPoO8UHYMbIMU
MmexHo/I02UYecKU, uMerom cyujecmaeHHoe KOHKypeHmHoe npeumyuwecmaeo. E2E onpedensaem yeHHocme.

Knroueesbie cnoea: kpusuc COVID-19; pblHOK e-commerce; UHTEPHET-MOKYNKYK; e-noTpebutens;
KauyecTBO JIOFUCTUKK; NOMUCTMYECKMIA MpoBaifep; MeToAbl OLEHKU KauyecTBa JIOrMCTUKK; OLEHOUHble

Kputepun; ueHHoOCTb; E2E-B3anmopencTemin; normctnyeckmne ycnyru

Introduction. The world was gripped by
an unpredictable coronavirus pandemic that
forced quarantine restrictions on more than a
third of the world's population. Such drastic
actions have led to unpredictable
consequences for the economy and
development of many countries at the global
level, as well as the purchasing power of the
population and its mobility. In particular, the
pandemic has a great impact on the logistics
industry, which is now demonstrating its
flexibility and importance in the general state
of countries’ lives. In such extreme conditions,
humanitarian logistics has become critical [2].

COVID-19 crisis wasn’'t smooth. Some
industries collapsed, some - reached the top
of their development. The COVID-19
pandemic has led to the accelerated growth
of e-commerce. Analyzing the e-commerce
market in Ukraine, it is tracing the rapid
development of the industry in recent years.
In particular, in 2018, the Ukrainian market
was ranked second in Europe in terms of
growth rate (30%), in 2019 it was 17%, and,
according to preliminary forecasts, in 2020 -
15% [3]. However, an external factor became
unpredictable - the coronavirus pandemic,

which stimulated a sharp increase in demand
for online shopping. In April 2020 the E-
commerce market reached the mark of 2023
(within 8 weeks the path has been covered in
3 years) [4]. Such rapid growth has become a
serious challenge for logistics, which has
highlighted the problem of quality logistics
services.

The works of such founders of logistics
science as Lambert D., Bauersachs D., Pfoll H.
and domestic classics - Krykavsky E, Grygorak
M., especially their latest ones, are devoted to
theoretical and applied issues of logistics
quality [5,6]. Logistics quality assessment
methodologies have been developed by
leading think tanks and consulting centers,
including the World Bank, which calculates
and publishes the Logistics Efficiency Index
(LPI), where quality is one of the six sub-
indices [7]. The following scientists made a
significant contribution to the coverage of the
method of assessing the quality of enterprise
logistics: Meffert G. [8], Parasuraman A. [9],
Bruhn M. [10], Vozniak J. [11], Fras J. [12],
Nakonechna. T., Gryniv N. [13].

At the same time, despite the availability
of many methodological and applied works,
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the issue of logistics quality assessment, a set
of evaluation criteria for the quality of logistics
services is still debatable (there is no united
approach or view, lack of coherence and
formalization), and due to recent
developments and the question of the
suitability of the applied evaluation criteria for
the changing requirements of the
environment. Thus, the problem of market
value transformation of logistics needs
further research.

The purpose and objectives of the
study. The purpose of the study is to further
develop guidelines for assessing the quality of
logistics in view of current post-COVID-19
challenges. For the achievement of this goal it
was necessary to solve the following tasks: to
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conduct marketing research on the quality of
logistics of e-commerce in quarantine and, on
its basis, to make conclusions about the
transformation of the value of logistics and
B2C market, which will be reflected in a set of
evaluation criteria for logistics quality.

Primary materials and results. The
marketing research was conducted in April-
May 2020 and included an express survey
based on an online questionnaire created on
Google Forms platform and shared on social
networks like Facebook, Instagram, Telegram
and Viber, which served as the main research
tool. The research methodology provided
details of objectives, search questions and
hypotheses (parameters) that should be
defined (Table 1).

Table 1

Objectives, search questions, hypotheses (parameters) of study

Objectives of the
study

Search questions

Hypotheses (parameters)

shop online?

How often do consumers

In the structure of trade, online sales

1. To assess the

Did consumers make online

are still inferior to offline sales, but

demand in the
online format in
the Ukrainian
market and to
determine the
impact of
guarantine on
the online
shopping
intensification.

purchases during quarantine?

Will consumer buying
behavior change after
guarantine?

there is a significant increase in
demand for online services during
quarantine restrictions.

What types of factors affect
online shopping?

The main advantage of online
shopping is a wide range of hard-to-
reach products and time savings.

What goods are in demand
during quarantine?

The largest share of online shopping
structure is accounted for by
expensive appliances, clothing and
restaurant meals, but during
quarantine the demand for food and
household chemicals rose sharply.

2. To identify the
main logistics
operators that
deliver online
stores goods,

method of
delivery and
determine the
level of quality of
logistics
services.

What platforms are used for
goods ordering?

Most often, orders are placed on
specialized online trading platforms
or social networks.

How was the delivery carried
out?

The service of goods delivery to the
post office is popular, but on
quarantine conditions consumers
more often use courier delivery.

Which postal operators are
serving e-commerce market?

Which courier services are the
most popular?

“Nova Poshta” has the largest
volume of deliveries to the branch
and via courier in Ukraine, but
“Ukrposhta” makes international
shipments.
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End of Table 1

What evaluation criteria can
be used to determine the
quality of logistics services of
a postal operator or courier

It is assumed that the most
important for buyers are the
timeliness of delivery, its
completeness and flexibility, but in
quarantine, these criteria may

structure of
consumers after
guarantine.

purchases?

use to make online

service? change
3. To clarify the Sex?
i D)
ta?roefc“:uocliciégge AAt.g"?‘t- 5 Most often, online stores orders are
gh her it i ! CUVILY: made by progressive young people
Woiéit?lrelicljs Type of settlement? under 25 who live in large cities,
P . . study or work there. Most consumers
change the What electronic device do you

are women. In the fast life pace,
orders are used to by smartphones.

Complied by authors.

Questionnaire questions were developed
based on the search questions
transformation.

The survey started at the end of April
2020 and covered 240 respondents, the
breadth of the geography of the study - 19

regions, of which the largest number of
participants are from Lviv (61%), Kyiv (17.4%)
and  Ivano-Frankivsk  (8.3%)

regions.

Geographical coverage and profile of the
target audience of the study are presented in
Fig.1a-1b.

Figure la. Geographical coverage and profile of the target audience of the study
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Online questionnaire

Figure 1b. Geographical coverage and profile of the target audience of the study
Complied and calculated by authors based on results of provided survey

The profile of the target audience of
online commerce confirms that the majority
of respondents are women aged 18 to 25 who
study or work and have an average income.
Virtually everyone lives in cities where more
logistics operators are available, and uses
smartphones (83%) and computers (59.3%)
for online shopping.

An infographic of the survey results on
the demand for online shopping in the
Ukrainian market during quarantine is
presented in Fig.2. According to it we can
conclude that online shopping in Ukraine is

quite popular (58.3%). Despite the fact that
online shopping has entered the domestic
market quite recently, today it has its target
audience, which uses such services both
under normal conditions and during
quarantine restrictions (19.6%). Now we can
see some growth in demand for online
products (76.6%), but according to most
respondents, their shopping habits will not
change after quarantine, and only 20.6% are
convinced that they will use online services
more often.
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Frequency of online shopping

Online shopping during quarantine. |

mYes

No

E Oncein a while
m Seldom

Very often

Consumer behavior after quarantine

6%

= | will buy more
often online

= Nothing changes

| will buy more
often offline

Online guestionnaire

Figure 2. Buying behavior during quarantine
Complied and calculated by authors based on results of provided survey

Online  shopping provides those
consumer values that are difficult for ordinary
offline stores to provide, and what are the
most valuable for shoppers (Fig. 3). It was
assumed that in the conditions of quarantine
unpredictable circumstances (restriction of
movement of people, reduction of product
range due to mass purchase) will become a
significant factor influencing demand, but
respondents note the following criteria:
convenience of ordering, simple process of
ordering products (67.2%); possibility to
compare prices on different platforms
(57.6%); access to a wider range of goods that
are limited or not represented in the domestic
market (57.1%); saving time (52.1%).

At the same time, consumers of online
stores more often buy clothes, shoes and
accessories (56.7%), cosmetics and perfumes
(39.4%) and appliances (33.3%), due to the
favorable offers of online stores for these

goods, a wider range and increase in the total
time spent at home.

The infographic of the results in Fig. 4
shows the results of the survey on the quality
of services for ordering and delivery of goods,
as well as determines the most commonly
used methods of provision.

Thus, consumers equally often form their
orders either on the official websites of stores,
or in their absence on special online trading
platforms, such as ROZETKA, OLX, PROM,
Kasta (69.3%), which have a wide range of
different products. Such sites contain all the
evaluation criteria that determine the
consumer value for consumers. Buyers often
order clothes, accessories and cosmetics
through Instagram accounts. At the same
time, delivery services as Glovo, Uber Eats,
Raketa (28.1%) have their network only in
large cities and usually supply restaurants
meals or food from supermarkets.
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Benefits of online shopping

Online price comparison

Availability of a wide range
Convenience, simple ordering process
Customer reviews

Time saving

Unforeseen circumstances

Other

67,2%

Nomenclature of goods

Food

Household goods
Household appliances
Clothes, shoes, accessories
Cosmetics, perfumes
Children's items
Stationery, books

Food Delivery

Medicine

Services (TV, Music)

56,70%

Online questionnaire

Figure 3. Infographics of online shopping during quarantine
Complied and calculated by authors based on results of provided survey

According to the survey, most orders are
picked up by buyers at the operator's post
offices (84.9%), the most popular of which is
Nova Poshta, which delivers orders within
Ukraine. UkrPoshta, Meest Express, DHL etc.

deliver goods from abroad. Despite
quarantine, the services of a postal operator
courier (30.6%) or a courier service such as
Glovo, Uber Eats, Raketa (23.3%) are used
much less.
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Fig.4. Infographics of the quality of online shopping logistics services
Complied and calculated by authors based on results of provided survey
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Assessing the quality of work of the postal
operator of the provided courier service,
consumers said that they were satisfied with
the delivery services and praised the
presented criteria, but the most important
among them were: completion of the order
according to customer requirements,
integrity of the purchase, namely product
appearance in the process, and payment
flexibility. At the same time, due to the
pandemic, the demand for online shopping
has increased, which has provoked full
employment of staff, loading of all rolling
stock and, consequently, reduced
punctuality.

Conclusions. The marketing research
was preceded by the author's survey study on
the evaluation of the quality of logistics.
Among the ten methods studied, the choice
of the authors was focused on the method of
SERVQUAL, from which 22 indicators were
borrowed that characterize the quality of
logistics, grouped by 5 features: material
aspect; reliability; satisfaction of client's
requirements; professionalism of employees;
empathy and knowledge of customer needs.
However, at the trial stage, the researchers
faced the following problems: 1) some
indicators were perceived ambiguously and
needed further clarification (for example,
from the group "material aspect of the
service"); 2) some criteria were perceived as
appropriate, and this should not be asked, but
should be performed as best as possible (the
group "empathy and knowledge of needs"
was rejected); 3) some criteria, according to
respondents, do not create added value to the
consumer, so they were also excluded from
the list. As a result, 22 indicators were reduced
to 4: completeness, wholeness, flexibility and
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timeliness. And, - the criterium "safety" which
provides observance of sanitary requirements
(disinfection, use of protective suits,
observance of social distance etc.) was added.

According to the results of the study, it is
important for consumers to be able to
independently choose additional delivery
functions - place, time, delivery period,
method of payment, which indicates the need
to develop flexibility in the services of logistics
operators. The modern consumer values his
time, respectively, so the logistics service
provider doesn't have the right to make a
mistake in completing the order or improper
storage of goods.

The transformation of the value of
logistics services, according to respondents,
concerns online interaction and speed of data
exchange with the logistics service provider:
contactless technologies, gadgets and
applications that provide seamless online
work, regardless of location. Online
interaction, in particular online shopping,
according to the study, attracts them with its
simplicity (69.7%), the ability to compare
prices on different platforms (58.8%), the
availability of a wide range of goods (57.5%)
and saving time (52.9%). Thus, the value of the
benefits of digitalization increases. Those
logistics  providers  that are  more
technologically advanced have a significant
competitive advantage. E2E determine the
value.

The obtained results change the
understanding of the fullness of the quality of
logistics evaluation criteria that are valuable
for the target market, but do not solve the
problem of measurability of the quality of
logistics services, which will be the prospect
of further research.
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CURRENT STATE AND PROSPECTS OF DIGITAL
TRANSFORMATION OF THE TRANSPORT AND LOGISTICS SECTOR OF
UKRAINE

Kateryna Kopishynska. "Current state and prospects of digital transformation of the transport
and logistics sector of Ukraine". The article examines the current state of digital transformation of enterprises
in the transport and logistics sector and identifies key prospects for its development. Diagnosis of Ukraine's
results in the international rankings, which determine the intensity and direction of use of digital technologies
and ICT by countries, found that the country's position on these indicators is average or below average among
the studied countries. Analysis of the evaluation of the innovation index of Ukrainian companies for enterprises
in the transport and logistics sector revealed that most of the innovations implemented by enterprises relate to
digital technologies and ICT. However, these companies are technological market leaders and do not fully reflect
the trends of the entire industry. Analysis of the use of ICT in the transport and logistics sector by domestic
enterprises showed that in 2019 almost 90% of enterprises use the Internet in their activities, only 22% have their
own website, and less than 9% of the total number of enterprises in the sector use cloud computing. In 2020, due
to the emergence of coronavirus disease (COVID-19) and the implementation of quarantine measures to prevent
its spread, there were significant changes in the functioning of the world economy in general, and the transport
and logistics sector in particular. To determine the prospects for the digital transformation of the transport and
logistics sector, it was proposed to define them by levels and directions. Four main levels of digital
transformation were proposed: microlevel (internal management and business processes of the enterprise),
mesolevel (interaction of the enterprise with consumers, clients and partners), macrolevel (interaction of the
enterprise with the state and state regulation and management) and megalevel (harmonization with
international rules and integration with international infrastructure). Among the most promising areas are
proposed the automation of management and production processes, the Internet of Things, artificial
intelligence, robotics, last mile delivery, warehouse automation, blockchain, data analysis, cloud computing,
autonomous vehicles.

Keywords: digitalization, digital transformation, logistics and transport, innovations, management.

Kamepuna KoniwuHcbka. «CyyacHuli cmaH ma nepcnekmueu yugpoeoi mpaHcpopmayii
MpAaHcNopmHo-102icmu4Ho20 cekmopy YKpaiHu». Y cmammi 00CioXeHo cy4acHul cmaH yugpoeor
mpaHcgopmayii - NiONPUEMCM8  MPAHCNOPMHO-/I02ICMUYHO20 CeKMOopy MA 8U3HAYeHO  KIo4o8i
nepcnekmusu ii po3sumky. [iaeHocmuka pe3ynemamig YKpaiHu 8 MiXHAapOOHUX pelmuH2ax, AKi
8U3HAYAIOMb [HMEHCUBHICMb MAa HANpAMU BUKOPUCMAHHA yugposux mexHosnoeili ma IKT kpaiHamu
8CMAHOBU/IA, WO NO3UYii KpaiHU 3a YuMU NOKA3HUKAMU € cepeOHiMu abo Hux4de cepeOHix ceped
00CNiOXy8aHUX KpaiH. AHAni3 ouyiHku iHOeKCy iHHOB8auil YKpaiHCbKUX KOMNAHIU 0714 niOonpuemcms
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MPAHCNOPMHO-/1I02iCMUYHO20 CeKmopy. 8ussus, Wo binbwicms iHHosauil, AKi 8nNPo8adxyMeo
nionpuemcmaa, 8ioHocaAMbCA 00 Yugposux mexHonoeiti ma IKT. [lpome ui nionpuemcmea € mexHo102iYHUMU
nidepamu puHKy i He 8i006paxaiome NOBHOK Mipolo meHOeHyil yciei 2any3i. AHGMI3 BUKOPUCMAHHA
8iMYU3HAHUMU NiONPUEMCMBAMU MPAHCcnopmHo-nozicmuyHo2o cekmopy IKT nokasas, wo y 2019 poui
matixe 90 % nionpuemcme sukopucmosyrome IHmepHem 8 dianneHocmi, nuwe 22 % marome gaacHul caim, a
XMApHUMU 00HYUCTIeHHAMU KOPUCMY€EMbCA MeHwe 9% 3a2anbHoT Kinbkocmi nionpuemcms cekmopy. Y 2020
poui 8HACiOoK Nos8U KOpOoHasipycHoi xeopobu (COVID-19) ma 3anposadxeHHs KApaHMUHHUX 3aX00i8 Wo00
3anobizaHHs iT nowupeHHA 8i06yIUCh iCMOMHI 3MiHU y PyHKUIOHYBAHHI C8iIM0OB0T eKOHOMIKU 8 yislomy, ma
MPAaHCNOpMHO-/102iCMUYHO20 CeKMopy 30Kpema. 1A 8U3HAYEHHA nepchekmus yugpposoi mpaHcghopmay,ii
MPAaHCNoOpmMHo-/102icMUYHO20 cekmopy 6y/10 3anNPONOHOBAHO BU3HAYAMU iX 3a pisHAMU ma Hanpamu. byso
3anponoOHOBAHO Yomupu OCHOBHI pigHi yugposoi mpaHchopmauil: mikpopiseHb (8HympiwHi ynpassniHcsKi
ma 6i3Hec-npouecu nhionpUeEMcmaea), Me3opiseHb (83aEMo0ia NIONPUEMCMEBA 3i CNoXXUBAYAMU, KITIEHMamu ma
napmdepamu), MAaxkpopigeHs (83dEMO0is nionpuemcmea 3 0epxasolo ma OepxasHe pe2ysto8aHHA i
ynpassniHHa) ma mez2apieeHs (2dpMOHI3auyis 3 MiXXHaGPOOHUMU NpAguIamMu ma iHmezpauis 3 MiXHAPOOHOIO
iHgppacmpykmyporo). Ceped Haubinbw nepcnekmMugHUX HaNPAMie 06paHO asmomMamusayiro ynpasiiHCbKUx
ma eupobHu4UX npouecis, iHmepHem peyel, Wmy4yHuUl iHmenekm, pobomomexHiky, 00CmMasku 0OCMAHHbOI
Musi, asmomamusauito cknadie, 610k4YeliH, aHanizy 0aHuUX, XMapHi 064UC/IEHHSA, ABMOHOMHI MPAHCNOPMHI
3acobu.

Knrouyosi cnoea: undposizauisa, undpposa TpaHchopmalia, Norictmka Ta TpPaHCNOPT, iHHOBaUl,
ynpasniHHA.

ExamepuHa KonuwuHckas. «TeKkyuee cocmosiHue U nepcneKmusol yughposoli mpaHcgpopmayuu
MpaHcNopmHo-102ucmuy4ecko20 cekmopa YKpauHbl». B cmamee ucciedo8aHo mekyuwjee cocmosHue
yugposol mpaxcgopmayuu npednpuamuli mpaHcnopmHoO-102UCMUYecKko20 cekmopa U onpeoesieHsbl
K/loYegble nepcnekmusgsl ee paseumus. JJuazHocmuka pesysiemamos YKpauHel 8 MeXOyHApOOHbIX
pelimuHzax, Komopesie onpeoesAlom UHMEHCUBHOCMb U HANpAs/eHUAs UCNnoJsb308aHUA Uupposbix
mexHonoauli u KT cmpaHamu ycmaHosusia, Ymo no3uyuu CMpdaHsl NO SMUM NOKA3amesam A8AAI0MCA
CpeOHUMU UsU HUXe CpedHUX cpedu ucciedyeMbix CmpaH. AHAIU3 OUeHKU UHOeKca UHHO8AYUU YKPAUHCKUX
KoMnaHul 014 npednpuamul mMpaHcNopmMHO-102UCMUYecKo20 CeKmopa NokKasasa, 4mo 60/bUWUHCMEBO
UHHOBAUUU, Komopeble 8HeOpAOM NpedNpUAMUA, OMHOCAMCA K UugpossiMm mexHono2uam u UKT. OoHako
3mu npednpusmMua ABAAIOMCA MexHO/I02UYeCKUMU UOepamu puiHKA U He ompaxarom 8 nosiHol mepe
meHOeHYyuU 8celi ompac/iu. AHAIU3 UCNO/Ib30BAHUA OMeYecmeeHHbIMU NPpeonpuAMUAMU MPAHCNOPMHO-
Jnioeucmuyeckoeo cekmopa UKT npodemoHcmpupogasn, ymo 8 2019 200y noumu 90% npednpusmud
ucnosnesyrom ViHmepHem 8 OesmenibHOcmu, nuwe 22% umetrom cobcmeaeHHbIl calim, a o06aa4HbIMu
8bI4UC/IEHUAMU NOJIb3yemca MeHee 9% obuwjezo Konudyecmsa npedonpuamul cekmopad. B 2020 200y s
pe3ysbmame nosAgsieHUs KopoHasupycHou 6one3Hu (COVID-19) u sgaedeHus KapaHmMuHHbIX Meponpuamuti no
npedomspawjeHuro ee pacnpocmMpaHeHus COCMOAAUCHL CylecmaeHHble U3MeHeHUs 8 (hYHKUUOHUPOBAHUU
MUp0o8oU 5KOHOMUKU 8 UesIOM, U MPaHCNopmMHO-102UCmuyecKko20 cekmopa 8 yacmHocmu. [lns onpedeneHus
nepcnekmug yugposoli mMpaHchopmayuu mMpaHcnoOpmMHO-102UCMUYecKko20 cekmopd 6bi/10 NPeodsIoXeHo
onpedeniamMb UX NO YpOBHAM U HANPABIEeHUAM. bblio NpedsoxeHO Yemobipe OCHOBHbIX ypO8HA yugpposol
mpaHcgopmayuu: MUKpOypoBeHb (8HympeHHUe ynpasseHdeckue U Ou3Hec-npoueccel npednpusmus),
Me3oyposeHb (83aumodelicmeue npednpuamua C nompebumenamu, KAUeHmMamu U napmdepamu),
MakpoyposeHsb (83aumodelicmaue npednpuamusa ¢ 20Cy0apcmeomM U 20Cy0apcmeseHHoe pe2yauposaHue u
ynpasneHue) U Me2aypog8eHb (2dpMOHU3AUUA C MeXOyHapoOHbLIMU Npadsuiamu U UHmMez2payusa ¢
MexO0yHAapoOHoU uHppacmpykmypol). Cpedu Haubosee nepcnekmusHbIX HanpassaeHul npPeosIoxeHsl
asmomamu3ayus ynpasieH4yeckux U Npou3so0CcmaeeHHbIX Npoyeccos, UuHmepHem seujeli, UCKYCCMBEeHHbIU
uHmernnekm, pobomomexHukd, 00cmaska nocaeoHel MuIU, aBMoMamu3ayus cknaoos, 6710k4eliH, aHanu3
OaHHbIX, 06/1a4HbIe 8bIYUC/IEHUA, ABMOHOMHbIE MPAHCNOPMHble cpedcmaa.

Knrouesbie cnoea: undposusauus, undpoBas TpaHCchopmauus, NOTMCTMKA W TPaAHCMOPT,
WHHOBaL MK, ynpaBJieHue.
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Introduction. The functioning of
enterprises in all spheres of activity in the
conditions of constant changes in the
external environment, economic crisis and
uncertainty on the one hand, it would seem,
do not contribute to the intensification of
innovation. On the other hand, the active
implementation of the latest developmentsin
science and technology can provide the
company not only to increase the efficiency of
its activities, but also the prospects of market
leadership, including technology. The era of
digital transformation of society began in the
twentieth century and is significantly
intensifying every year in the twenty-first
century. It can be said that a significant "leap"
in this direction occurred in 2020 due to the
spread of coronavirus disease (COVID-19),
which caused significant restrictions on
population mobility and slowing world trade.
After all, the lack of "live" communication with
partners (clients, contractors) as a result of
quarantine measures introduced by many
countries has intensified the use of
information and communication
technologies (ICT), digital technologies and
the Internet in management and business
processes of almost all enterprises.
Enterprises in the transport and logistics
sector were no exception to the general trend
and were also forced to either start or
continue their own digital transformation.
How quickly and successfully such
transformational changes can be
implemented depends on the current state of
digitalization of enterprises and their
innovation orientation in general, as well as
on the ability of management to form long-
term strategies for enterprise development in
modern conditions.

Analysis of recent research and
publications. The issue of digital
transformation of the economy in general and
the transport and logistics sector in particular
is currently quite relevant, so many Ukrainian
and foreign scientists, as well as specialized
organizations are studying it. Thus, the
International Telecommunication Union (ITU)
and the IMD World Competitiveness Center
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study the use of ICT and digital technologies
at the global level and form country rankings
on these indicators. PricewaterhouseCoopers
has been researching key trends in logistics
and transportation for several years, including
under the influence of digitalization. Among
domestic researchers to the impact of ICT and
digital technology in the transport and
logistics sector dedicated their work O. I.
Nikiforuk, O. M. Stasiuk, L. Yu Chmyrova, N. O.,
Fediai, S. A. Filatov, L. M. Golovchenko, K.O.
Sichkarenko, and others. However, the actual
state of ICT use by enterprises in the transport
and logistics sector remains insufficiently
studied, and the impact of COVID-19 on
changes in the digital transformations of the
sector needs further clarification.

The purpose and objectives of the
study. The purpose of the study is to analyze
the current state of digital transformation of
transport and logistics activities of enterprises
and determine the directions and prospects
forits development in Ukraine. To achieve this
purpose, the tasks to be solved are identified,
namely: to analyze the use of ICT by
enterprises of the transport and logistics
sector, to determine the features of the sector
working in the quarantine restrictions
imposed by the spread of COVID-19, and their
impact on digital transformation of transport
and logistics activities, to suggest directions
of perspective development of digitalization
of the sector.

Basic material and results. As already
mentioned, the use of innovations in the
activities of enterprises can significantly
improve the results of their operation and
become the basis for active development and
long-term competitiveness. Digital
transformation is inherently innovative.
According to the definition of the Concept of
development of the digital economy and
society of Ukraine for 2018-2020,
"digitalization - saturation of the physical
world with electronic-digital devices, tools,
systems and electronic communication
between them, which actually allows
integrated interaction of virtual and physical,
ie creates cyberphysical space "[1].
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Digital transformations of business is the
result of digitalization, namely the process
that involves the introduction of innovative
information and digital technologies and
devices in order to optimize and improve the
efficiency of activities in general, as well as
maximize customer and partner needs.
“Mind” and its partners have developed the
Innovation Index of Ukrainian companies and
evaluated 50 domestic companies from 10
sectors of the economy that are
implementing the largest transformations,
including the transport and logistics sector.
The innovativeness of companies was
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evaluated by product characteristics, business
processes, business models and customer
service [2]. Most of the innovations
implemented by companies, including
transport and logistics, relate to information
and digital technologies. The results of the
assessment of the innovativeness of the
largest companies in the transport and
logistics sector are presented in table. 1.
(according to the calculation methodology,
the maximum score of the index is 100, but
none of the studied industries has received
such aresult)

Table 1

The innovativeness index assessment of Ukrainian companies “Mind Innovation Index” for
enterprises of the transport and logistics sectorin 2019

TOTAL | Innovativene | Innovativene | Innovativeness | Innovativene
Index |ss of the|ss of the|of the business | ss in working
product business models with clients
processes
Transport and 80
logistics
Nova Poshta 76 70 78 71 81
Boryspil 55 50 64 48 53
Airport
Ukrposhta 54 42 59 48 50
UIA 54 39 64 45 57
Ukrzaliznytsia 40 33 47 27 40
Source: [2]

The leading companies in the transport
and logistics sector according to the
innovativeness index have implemented the
following key innovations, which have also
become a significant step in the process of
implementing their digital transformation:
Nova Poshta - launch of automated sorting
terminals; Boryspil Airport - launch of self-
check-in and baggage check-in machines;
Ukrposhta - business transformation and
active implementation of IT solutions in
activities; UIA - call center optimization;
Ukrzaliznytsia - implementation of a website
and a mobile application for buying tickets for
passengers, a system of electronic
distribution of carriages for freight [2]. To
determine the current state of digital

transformation of the transport and logistics
sector, it is necessary to form a system of
indicators by which it is evaluated, as well as
to take into account the general trends of
digitalization at the national level. Global
research in this area has been conducted for a
long time. According to the IMD World Digital
Competitiveness Ranking 2019, Ukraine
ranked 59-60 in the period 2015-2019 (while
the average rankings of 40 countries in
Europe-Middle East-Africa show 38-40
positions) [3]. The ICT Development Index for
2012-2017 shows the change in Ukraine's
position from 71 in 2012 to 79 in 2017 [4].
However, the authors and developers of this
rating decided to clarify and supplement the
indicators on which the accounting is carried
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out and currently the updated rating has not
been submitted. Analyzing the place of
Ukraine in the presented ratings of
digitalization and ICT implementation, we can
determine the level of digital transformation
of the country as an average or below
average, which should be taken into account
when analyzing the digital transformation of
each sector of the economy.

The selection and collection of indicators
for the analysis of digitalization and
development of ICT for each separate field of
activity and the country as a whole is the
subject of discussions at the international
level, and the situation with the delay in
publishing the updated ICT Development
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Index is additional confirmation. The State
Statistics Service of Ukraine collects the
information on the use of ICT in the activities
of enterprises on a list of indicators, which has
many items, but is not exhaustive and does
not include, in particular, information on the
use of such innovative digital and ICT as the
Internet of Things (loT), Blockchain, Artificial
intelligence (Al), Augmented reality (AR), 3D
printing, etc. Thus, we analyze the use of ICT
by enterprises of the transport and logistics
sector on the following selected indicators:
the availability of Internet access, the
availability of its own website, the use of the
website, the use of cloud computing and its
directions (Fig. 1-3).

94 9235
92
90
=S 87.8 87.9
88
84 . . .
2017 2018 2019
B in% to the total number of enterprises

BT 43
24
X 23
224 2.1
22 —
21 T T 1
2017 2018 2019
% to the total number of enterprises

Figure 1a - The share of enterprises in the
transport and logistics sector that had access
to the Internet

Source: compiled by the author according to the data [5]

According to the data presented in Fig.
1a, we can see that the share of enterprises in
the transport and logistics sector that had
access to the Internet for the period 2017-
2019 is quite high, although there is a
tendency to decrease, although the absolute
figures, according to statistics, are growing.
This may be due to the fact that the growth of
the total number of enterprises in this area is
growing faster than the process of connecting
them to the Internet. One of the indicators of

Figure 1b - The share of enterprises in the
transport and logistics sector that had a
website

the use of ICT in the activities of enterprises is
the presence of its own website (Fig. 1b). As
you can see, the general trend of a slight
decrease in the indicator in the study period
persists, which can also be explained by the
fact that new companies spend some time
developing and launching their own site. It is
also advisable to consider in more detail the
possibility of providing interactive services
that can provide enterprise’s own website
(Fig. 2).
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Figure 2 - The share of enterprises of transport and logistics sector, which had a website that
provided the possibility of providing interactive services
Source: compiled by the author according to the data [5]

There is a small amount of involvement of
the websites of transport and logistics
companies in providing opportunities of
interactive services. This can be due to many
factors, including: reluctance or distrust of
customers to use the website as a tool for
communication with the company, lack of
relevant clear information about
communication with the company through
the site, Internet outages, mismatch of quality
of interactive services through the company's
website expectations customers, etc.

The use of cloud computing in the
activities of enterprises in the transport and
logistics sector allows them to work better
and faster, process information and interact
with customers. According to statistics on the
number of enterprises in the sector that use
cloud computing, in 2017 they were 7,9% of

the total number of enterprises, in 2018 -
7,5%, and in 2019 - 8,1%. [5].

As you can see, the number of companies
buying cloud computing services is very small
and does not exceed 9% of the total number
of companies. It is worth noting that some of
these services are quite expensive, and small
businesses cannot afford them, but the not all
companies have the need to use such
services. Although the constant deepening of
the process of digitalization of the transport
and logistics sector will contribute to further
growth in the use of cloud computing not
only by large enterprises and market leaders,
but also by small players, as their cost will
decrease and functionality will improve. Fig. 3
presents the structure of the use of cloud
computing services.
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Figure 3 - The share of enterprises of transport and logistics sector which bought cloud
computing services by the type of service
Source: compiled by the author according to the data [5]

It is worth noting that the presented
trends in the implementation of ICT by
enterprises of the transport and logistics
sector may undergo significant changes
starting in 2020. After all, during the spread of
COVID-19 and the implementation of
quarantine restrictions in the activities of
many enterprises in the sector, significant
changes took place. For example, the
efficiency of transport and postal and courier
companies will differ significantly in all areas,
including digital transformation.

Analyzing the structure of the sector and
the peculiarities of its work during the
quarantine period, it should be noted that the
most negative impact was on transport. In the
first 6 months of 2020. cargo turnover of
transport enterprises amounted to 80,4% of
the volume of the same period in 2019. In

2020, transport enterprises transported only
83,7% of cargo from January — June 2019.
Transport companies engaged in passenger
transportation have suffered much greater
losses. Thus, in the first six months of 2020, the
turnover of transport enterprises amounted
to 80,4% of the volume of the same period in
2019, and the volume of transported goods in
January-June 2020 amounted to 83,7% of the
volume of the same period in 2019. Transport
companies engaged in passenger
transportation have suffered even greater
losses. In particular, the passenger turnover of
transport enterprises in the first half of 2020
amounted to only 44,1% of the
corresponding period of 2019, and the
number of passengers in January-June 2020
decreased to 56,6% compared to the same
period in 2019 [5] (Fig. 4, a, b).
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Figure 4a - Freight turnover of transport enterprises, in% to the corresponding period of the
previous year, cumulative total
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Figure 4b - Passenger turnover of transport enterprises, in% to the corresponding period of
the previous year, cumulative total

Source: [5]
The largest decline in transport
performance was experienced by air

passenger traffic. This trend is global in
nature. According to IATA specialists,
passenger traffic forecast drop in 2020 is
about -51%. At the global level, the decline in
passenger and freight traffic is more sharp
than the decline in GDP in 2020, and their
slow recovery is expected from 2021 [6].
However, it is well known that big crisises are
the impetus for the development of
innovation and transformation of established
business models and the crisis of 2020, caused
by the spread of the coronavirus disease
COVID-19 is no exception. Now it is no longer

a desire, but the need to remove a human
from many processes to ensure the safety of
his life, becomes the start for the active
dissemination and implementation of digital
and information and communication
technologies. Identification of the trends in
the transport and logistics sector under the
influence of ICT and digital technologies are
presented in many studies, and their general
principles are largely the same [7, 8, 9, 10]
StartUs Insights has identified 10 trends in
logistics that will affect companies in 2020
and beyond in the future (represented by the
degree of influence in%): Internet of Things -
17%, Artificial Intelligence - 14%, Robotics -
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11%, Last Mile Delivery - 11%, Warehouse
Automation - 11%, Blockchain - 10%, Data
analytics - 9%, Cloud Computing - 8%,
Autonomous Vehicles - 5%, Elastic Logistics -
4% [8]. More than half of these technologies
are already beginning to be used by
enterprises of the domestic transport and
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logistics sector, but the use of some of them
requires preparation not only at the micro
level, ie at the enterprise level, but also at the
national level, ie at the macro level.

Fig. 5 presents the key levels and
directions of digital transformation of the
transport and logistics sector of Ukraine.
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Figure 5 — Levels and directions of digital transformation of the transport and logistics sector

Source: developed by the author

Digital transformation at the micro level
involves changes in the internal business
processes of the enterprise, ie ways and
means of organizing and managing its
activities. Shown in Fig. 5 directions of digital
transformation can be used by small
enterprises as well as 3PL, 4PL and 5PL
operators. Automation can apply to both
production and management processes, and
can be used by both transport and courier
companies and warehousing companies.
Digital warehouses, for example, combine
technologies such as Automation, Robotics,
Cloud Technology, Data Analytics, Blockchain,
and so on.

Robotization is also relevant for the
domestic transport and logistics sector, in

particular, in the performance of loading and
unloading operations, works related to the
repair and maintenance of technical means.
After all, modern cargo terminals in
developed countries have essentially a
robotic industry in which using digital
programs without direct human participation
take place most of these processes [11, 12].

A separate important issue in the process
of digital transformation is the analysis and
storage of data. Transport and logistics
companies usually accumulate a large
amount of heterogeneous information in
their form, content and source of origin. After
processing and analysis, the information is
used by management to make management
decisions. The larger the company, the larger
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the data sets that need to be stored and
processed. "Big Data" is used to organize,
store, and analyze unstructured information.
In today's world, a large number of companies
collect extremely large amounts of
information about their customers, clients,
customers, determine their preferences to
form an individualized offer and maximize the
level of their satisfaction. Transport and
logistics companies collect data from sensors
on vehicles, cargo, equipment, portable
devices, data on the location of vehicles in real
time, information on traffic jams, data from
mobile applications, information from
shippers and recipients, etc. All this data
needs to be stored and processed [13].
Therefore, the use of Big Data and Data
Analytics are also becoming necessary
components of the digital transformation of
the transport and logistics sector.

The interaction of the enterprise with
customers, partners and consumers (meso-
level of digital transformation) today can take
place contactlessly using digital platforms.
Examples of such domestic digital platforms
in the field of road transport are Degruz, Della,
Flagma, Lardi-Trans, which provide a request
from the owner of the goods for
transportation of goods, and from the owner
of the vehicle - for the provision of
transportation services. Recognized as the
most innovative company in the transport
and logistics sector, Nova Poshta has long
planned to start delivering parcels using
drones, and, taking into account the
peculiarities of doing business in quarantine,
will probably make every effort to implement
the planned as soon as possible.

In recent years, the process of digital
transformation at the macro level has
intensified significantly. The key principles of
digital transformation of Ukraine's economy
are set out in two main documents: "Concepts
of development of digital economy and
society of Ukraine for 2018-2020" [1] and
"Digital Agenda of Ukraine - 2020" [14], which
define the principles, measures and the plan
of implementation digital transformation.
However, there is currently no legal
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regulation of this process, which significantly
complicates the provision of cybersecurity by
the state. The opening of the "Electronic
Customs" became important for the transport
and logistics sector, which significantly
simplified and accelerated the border
crossing process. Ukrainian e-service of public
services "Diia", developed by the Ministry of
Digital Transformation, is a mobile application
with digital documents and a portal with
public services. The digital driver's license
allowed users to drive without a physical
driver's license, and the patrol police - to
check the documents and identity of the
driver on an online request to the register.
Ukraine has become one of the 10 countries
in the world that have introduced such a
service. Electronic driver's licenses and
electronic vehicle registration certificates are
digital versions of documents, not their
alternatives [15].

An important issue of the mega-level for
the digital transformation of Ukraine is the
coordination and harmonization  with
international rules and regulations on the use
of digital technologies and ICT. Among them
are the following [14, 16]:

1. Ukraine's accession to the EU Program
Interoperability Solutions for European Public
Administrations 2 (ISA2), e-CODEX projects, e-
Invoicing, as well as the Single Digital
Gateway initiative.

2.Implementation of elDAS regulationsin
Ukraine, including the introduction of cross-
border electronic identification and
authentication and accession to the EU
project Stork 2.0.

3. Implementation of an electronic
interaction system to EU requirements, in
particular the European Interoperability
Framework 2.0.

4.Implementation of eIDAS regulations in
Ukraine, including accession to the EU project
Stork 2.0.

5. Integration of the state web portal of
open data of Ukraine data.gov.ua into the
central European portal of open data
europeandataportal.eu and data.europa.eu.
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6. Official recognition of all international
standards of the Alimentarius Code system,
and the standards that form the basis of
"Logistics 4.0".

7. Implementation of works on
harmonization of "Electronic Customs"
documents with EU requirements and
introduction of the Single Administrative
Document (SAD).

8. Organization of compatibility of the
current control system for the movement of
goods, which is used in the customs
authorities of Ukraine, with the European
NCTS [14, 16].

The COVID-19 pandemic has made
significant changes in the economic and
social life of the world's population. Given the
objective need to eliminate a human from as
many business processes as possible, the pace
of digital transformation will continue to
accelerate. Therefore, identifying the
directions of such transformations in the
transport and logistics sector will allow
focusing efforts on specific and promising
transformations, and getting the maximum
benefits from such changes.

Conclusions. New challenges always
create new opportunities. In today's world,
digital technologies and ICT, which are used
in all areas of economic activity, are becoming
increasingly  important.  The  digital
transformation of the transport and logistics
sector has already begun and is in the process
of active transformation. The quarantine
restrictions imposed by the spread of
coronavirus COVID-19 have become an
additional catalyst for these changes. In
Ukraine, there are companies that can be
called technological leaders in the industry,
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which actively use digital technologies and
ICT in their activities, have a strategic vision of
its prospects and their own digital
transformation (Nova Poshta, Ukrposhta, etc.).
However, so far there are not so many.
Analysis of data on the use of ICT in the
transport and logistics sector by enterprises
showed that less than 25% of enterprises have
their own website, and even fewer use it to
provide interactive services. And cloud
computing is used by less than 10% of
enterprises in the sector. The development of
digital infrastructure is gradually turning
companies into a contactless mode of
interaction with consumers and customers
through digital platforms. There are
significant changes in the process of digital
transformation at the macro level. Thus, since
2019, the Ministry of Digital Transformation
has been established and is actively
functioning in Ukraine, which was created for
this purpose. The benefits of using some of
the results of its activities (e-service of public
services "Diia") could already be felt by
transport companies. But important issues
that have not yet been resolved by the state
are the legislative regulation of digital
transformation, as well as the harmonization
of updated rules and standards with
international rules and regulations for the use
of digital technologies and ICT. As for the
directions of digital transformation of the
transport and logistics sector of Ukraine, they
correspond to global trends, i.e. the use in the
Automation of Management and Production
processes, the Internet of Things, Artificial
Intelligence, Robotics, Last Mile Delivery,
Warehouse Automation, Blockchain, Data
Analytics, Cloud Computing, Autonomous
vehicles.
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CURRENT STATE AND PROSPECTS OF DIGITAL
TRANSFORMATION OF THE TRANSPORT AND LOGISTICS SECTOR OF
UKRAINE

Mariia Hryhorak, Oksana Karpenko, Myroslava Semeriahina. “Formation of the multimodal
transportation ecosystem in Ukraine”. The article is devoted to the problem of formation of multimodal
transport ecosystem in Ukraine and reveals features of mutual relations of participants of the logistic service
market in the digital economy conditions. In the process of the study, the fragmentary and multi-vector nature
of the existing regulatory and legal support of logistics activities in Ukraine, freight forwarding and
transportation of goods by different modes of transport were determined. The conclusion is made about the
need for legislative support of multimodal transportation, taking into account environmental requirements and
current trends in the digitalization of the logistics business to ensure the delivery of goods “door to door”. The
necessity of an ecosystem approach to the development of the concept of multimodal transport development
and ensuring the partnership of market participants in order to create an integrated multimodal service is
proved. The structure of the multimodal transport ecosystem in Ukraine is proposed, which provides the
possibility of vertical and horizontal interaction of market participants, standardization of logistics processes,
unification of cargo batches and automation of procedures related to document management in a single
information system. Based on statistical analysis, the main problems and opportunities for the development of
multimodal transport in Ukraine have been identified. It is concluded that the removal of existing barriers can
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be a powerful stimulus to improve the quality of multimodal logistics services and will realize the transit
potential of Ukraine.

Keywords: business ecosystem, logistics services market, multimodal freight transport, multimodal
logistics service, regulatory and legal regulation of logistics activities, potential of the national logistics
system.

Mapia lpuzopak, Okcana KapneHnko, Mupocnaea CemepsziHa. «QopmyeaHHA eKocucmemu
MybmumMoOasnibHUX nepege3eHb 8 YKpaiHi». Cmamma npuceayeHa npobsemi popmysaHHa ekocucmemu
MyZIbmUMOOd/IbHUX nepege3eHb 8 YKpdiHi i po3kpusae 0cobnugocmi 83aeMOBIOHOCUH YyYdCHUKI8 PUHKY
Jl02icmudHUX nocstye 8 ymosax yugposoi ekoHomiku. B xo0i nposedeHo20 00C/iOXeHHA 8CMAHO8/IEHO
ppazmeHmapHicme ma pisHoO8eKMOPHICMb HASBHO20 HOPMAMUBHO-NPABOB0O20 3dbe3neyeHHs /102iCMUYHOT
0ifnbHOCMI 8 YKpaiHi, ekcheOupy8aHHA ma nepese3eHb 8GHMAXI8 pi3HUMU 8UOAMU mpaHcnopmy. 3pobieHo
BUCHOBOK NPO HE0bOXiOHICMb 3dKOHO0AB4020 3abe3neqeHHs My/lbmuMOOaIbHUX nepese3eHb 3 ypaxy8aHHAM
eKoJ102i4HUX BUMO2 MA Cy4dCHUX mpeHOdi8 yugposusayii nozicmuyHozo 6i3Hecy 014 3a6e3neyeHHa 00CMasKku
saHmaxie «si0 0sepeli 0o Osepeli». [JogedeHO HEObXiOHiICMb eKoCcUCmeMHO20 nioxody 00 po3pobrieHHS
KOHUeNYii po38umky my/ibmumo0asabHUX nepese3eHb ma 3abesnevyeHHA NnapmHyepcmead y4acHUKi8 pUHKY 3
Memoto CMBOPeHHsA iHMe2po8aHo20 My1lbmuMo0adsibHO20 cepsicy. 3anponoOHOBAHO CMPYKMYpy ekocucmemu
MyJIbMUMOOd/IbHUX NepeseseHsb 8 YKPaiHi, AKa 3abe3neqye MoX/1usicmes 8epmuKanbHOi ma 20pu3oHmMasnbHor
83aemMOo0il y4ACHUKI8 pUHKY, cmaHoapmusauyii 1o2icmudHux npouyecis, yHipikayii saHMaxxHux napmid ma
asmomamusayii npoyedyp, nog’a3aHux 3 00KyMeHmoobopomom 8 €OuHil iHgpopmayitHit cucmemi. Ha
OCHO8i CMAMUCMUYHO20 AHAJI3Y BU3HAYEHO OCHOBHI nNpobsieMu ma MOXJ/IUBOCMI pO3BUMKY
MyJIbmuUMOOdsIbHUX nepese3eHb 8 YKpaiHi. 3pobs1eHo 8UCHOBOK, W0 YCYHeHHSA HaasHuUXx 6ap’epig Moxe cmamu
NomMyHUM CMUMYJ/1oM 0715 NiOBUWEHHA AKOCMI MyIbmuM0o0a/IbHO20 J102iCMUYHO20 cepaicy ma 00380/1Uume
peanizysamu mpaH3umsud nomendyian YKpainu.

Knioyoei cnoea: 6isHec-eKoCMCTEMA, PWHOK JIOTICTUYHUX MOCAYr, MyNbTUMOAANbHI BaHTaXHi
nepese3eHHA, My/bTUMOZaNbHUIN NOTICTUYHMIA CEePBIC, HOPMATUBHO-NPaBOBE PerynioBaHHA NOTICTUYHOT
DiANbHOCTI, NOTeHUian HauioHanbHOI TOFICTUYHOT CUCTEMMN.

Mapus lpuzopak, OkcaHa KapneHko, Mupocnaea CemepsizuHa. «@opmuposaHue 3Kkocucmemeol
MYy/TbmMuUMOOd/IbHbIX hepeso30K 6 YKpauHe». Cmames noceaweHa npobreme GHopMuposaHus
3Kocucmemebl My/lbmumMo0asibHbiX Nepeso3oK 8 YKpauHe u packpbléaem 0cobeHHOCmu 83auMOOmMHouweHul
YYACMHUKO8 PbIHKA J102UCMUYecKUX ycye2 8 yc/108uax yugposol 3KOHOMUKU. B xode nposedeHHO20
ucc/1e008aHUA YCMAHOB/IEHO (hpazMeHMAapHOCMb U PA3HOBEKMOPHOCMb UMelowe20csi HOPMAamugHo-
nNpasosoeo obecneveHus slo2ucmuYeckol 0eamenbHOCMU 8 YKpauHe, 3KcnedupoBaHUA U nepeso3Ku 2py308
pasHeiMu sudamu mpaHcnopma. CoenaH 8b6i800 0 HE06X00UMOCMU 3AKOHOOAMeslbHo20 obecneyeHus
MYJIbMUMOOQJIbHBEIX NEepeso30K C y4yemoM >SKOJ02u4Yeckux mpebosdHuUli u co8pemMeHHbIX MpPeHO08
yugposusayuu so2ucmuydecko2o b6usHeca 051 obecneyeHUs 00CMABKU 2py308 «om 0sepu 00 0Osepu».
JokazaHa HeobxoO0umMocms 3KOCUCMEMHO20 nooxodd K paspabomke KOHUenuuu pd3sumus
MyJIbmMUMOOd/IbHbIX Nepeso3oK U obecneyeHUs NApMHepCcMed y4acCmHUKO8 PbIHKA C Ueslblo CO30aHuA
UHME2pUPOBAHHO20  MYy/bmumo0adsibHo20  cepsucd.  [IpednoxeHa — cmpykmypa  3Kocucmembl
MyZIbmUMOOdJIbHBEIX Nepeso3oK 8 YKpauHe, Komopasa obecnequsaem B803MOXHOCMb 8epMUKAIbHOU U
20pU30HMAnbHOU 83aumodelicmaus yYadcmHUKO8 PbIHKA, CmMAaHOapmu3ayuu 102Ucmuyeckux npoyeccos,
YyHUuUKayuu 2py3o8bix napmul u asmomamusayuu npouyedyp, C8A3AHHbIX ¢ GOKyMeHmMoobopomom 8
e0uHol uHpopmayuoHHol cucmeme. Ha ocHose cmamucmuyeckoeo aHasausa onpeodesieHsl OCHOBHbIE
npobsieMbl U 803MOXHOCMU pd38UMUsA My/bmumMoOdsibHbIX Nepeso3ok 8 YkpauHe. COoenaH 861800, 4mo
ycmpaxeHue umetloujuxca 6apbepos Moxem Cmame MOWHbIM CMUMY/IOM O/l NOBbIWEHUA Kayecmea
MYJIbMUMOOAdJIbHO20 J102UCMUYeCK020 Cepauca U No380um peasu3o8ams MpAH3UMHeIl nNomeHyuan
YkpauHel.

Knrouesbie cnoea: 61u3HeCc-35Kk0CUCTEMA, PbIHOK TOTUCTUYECKMX YCNYT, MyNTbTUMOZANbHbIE FPY30Bble
NnepeBO3KKW, MYJIbTUMOAANbHBIN  JIOTMCTUYECKUI  CEPBUC, HOPMATMBHO-MPABOBOE pPerynnpoBaHue
NOTNCTUYECKON JeATEeNIbHOCTA, NOTEHUMan HauoHanbHOM NOMMCTUYECKON CUCTEMBI.
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Introduction. The global trend of the
world economy is digitalization, which has a
transformational impact on business in
general, and the market of logistics services in
particular. Digital technologies create unique
opportunities for open communications and
widespread  collaboration  of  market
participants and are a powerful catalyst for
institutional change, enabling logistics
companies to implement new business
models and offer customers new services and
logistics services. A recently published study
[1] has used the term “FreightTech”, which
refers to the use of artificial intelligence,
automation and integration technologies,
which together revolutionize the logistics
industry, and more. They change the
processes of transportation and
transshipment of goods, cargo handling and
storage of goods, order processing and
supply chain management. The growth of
investment in FreightTech start-ups indicates
the formation of intelligent clusters and
transportation  ecosystems  (FreightTech
ecosystem). Interviews of Roland Berger
Economic experts with participants in the
European freight market have revealed its

strong fragmentation and multi-vector
regulation of the current regulatory
framework. Different policies of EU

governments mean that logistics providers
find it difficult to standardize processes,
including cabotage rules and electronic
document formats. This interferes the
digitization of businesses. Large freight
forwarders are investing heavily in the
development of digital technologies, but
smaller market players lack the funds to adapt
their business models and they are losing
market share. It is necessary to create
regulatory legal prerequisites for
digitalization of logistics business and identify
data generation and processing real time for
balanced development of the logistics service
market and ensuring high-quality
accomplishment of requirements of cargo
owners (logistics service consumers) on the
principles of “Door to Door” and “Just in
Time".

111-130
v.2 (2020)
https://smart-scm.org

On the other hand, climate change and
enhancement of environmental problems
actualize the issue of finding optimal logistics
solutions aimed at reducing the harmful
effects on the environment. The principles of
“green” logistics and closed-loop supply
chains require a comprehensive approach to
solving social, economic and environmental
problems of the national economy. This is
manifested in the implementation of the
sustainable development concepts of the
country and the prioritization of logistics
solutions aimed at reducing harmful
emissions and the use of more
environmentally friendly modes of transport
for the movement of goods both within the
country and internationally. In this context, a
special role belongs to the search for optimal
multimodal schemes for transportation of
goods and the development of incentives for
their use. In accordance with the signed
Association  Agreement between the
European Union and Ukraine, European
norms and rules are being implemented in
Ukraine, as well as the harmonization of
various regulatory legal acts, including the
regulation of transport development.
However, the current regulatory and legal
framework does not create sufficient
conditions for efficient logistics and lags
behind the real needs of the market
environment. This is especially true of
stimulating the development of multimodal
transport and their legal regulation in the
context of digitalization of the economy.

Thus, all this determines the relevance of
the study of international experience in
regulating the multimodal transport market
in the context of reducing environmental
impact, defining the conceptual prerequisites
for creating an ecosystem of multimodal
transport in Ukraine in accordance with the
latest trends in logistics, and research of
prospects for multimodal technologies
through a prism of logistical service.

Analysis of recent research and
publications. Legal regulation of the
multimodal transportation development as a
separate segment of the logistics service
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market is considered in the scientific literature
in fragments. According to scientific study [2]
it was determined that the key functions of
multimodal transport management are the
offer of services of multimodal transport,
management of multimodal transport
systems and the development of new types of
services. In accordance with these functions,
key competencies and the roles of market
participants have been defined. The authors
of the scientific article [3] drew attention to
the rethinking of traditional logistics services
through the prism of intermodality and
reviewed the methods of planning
intermodal freight. The role and dynamics of
the introduction of modern information and
communication technologies in the field of
multimodal transport in the EU have been
studied in scientific article [4]. Scientific works
[5-7] focus on environmental problems of
transport and comparative analysis of costs
and harmful emissions of multimodal
technologies in comparison with road
transport. The authors of the scientific article
[8] have proved that container transportation
is an effective way to reduce the carbon
footprint, and also proposed a system of
indicators and a model for evaluating the
synergistic effect degree of reducing harmful
emissions. The proposed system of indicators
was further developed in the scientific article
[9], which studied the role of rail transport in
multimodal transport.

Many researchers pay attention to the
role of multimodal transport for efficient
supply chain management and justify the
necessity to create an integrated multimodal
transport network. This is crucial for
companies to successfully implement
processes in their supply chains both
domestically and internationally. A new meta-
model of the general intermodal transport
network is proposed by the authors in a
scientific article [10]. For operative decision-
making, the model presents a detailed
structure of the intermodal transport network
and predicts its dynamic development with
the help of modern information and
communication technologies. The necessity
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for interaction of different types of transport
and integration of multimodal transport
participants has been proved in many
scientific publications. In particular, the
scientific article [10] presents a theoretical
approach related to transport and logistics
clusters, identifies the main factors to increase
their competitiveness in the regions of
functioning. Transport multimodal nodes as
the core of logistics clusters are able to solve
both the task of coordinating the work of
participants in the transport process within
the existing transport system, and the task of
modernizing the transport system and
implementing innovations. In particular,
leading Ukrainian scientists have studied the
possibility of forming transport and logistics
clusters in seaports [12] or airports [13].
Analysis of different points of view allows us
to conclude that the main feature of the
transport and logistics cluster is the
concentration of a group of interdependent
enterprises, organizations and companiesin a
given area, which provides competitive
advantages of the regions.

The generalization of the latest trends in
logistics development allows us to conclude
about the growing role of business
partnerships, the key to the success of which
is the mutual use of resources and capacity
with a synergistic effect of interaction of
partner organizations. The new
organizational form of partnership economic
agents is ecosystem. The term "business
ecosystem" was first proposed by J. Moore
[14] in 1993. He has proposed to consider the
company not as a participant in any one
industry, but as a component of the business
ecosystem, whose members "co-develop"
around new innovations, collaborating and
competitively supporting new products to
meet customer needs. Deloitte published a
thorough report “Business ecosystems come
of age” in 2014 [11]. This report identifies that
ecosystems are dynamic communities of
diverse actors evolving together, creating and
capturing new value through better models
of  simultaneous  collaboration  and
competition.
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The ecosystem approach is becoming
increasingly popular in research because it
reflects the real transformations of business
configurations of logistics entities, is based on
the relationship and interdependence of
logistics service production, environmental
processes, human environment and thus
integrating the economy, ecology and social
processes of society. In a broad sense, the
ecosystem approach is the methodological
basis of many areas in science and practice.
This provides an opportunity through the
study of socio-natural integrity to determine
its general changes in any effects on its
components, its genesis with all the
connections of components and objects, as
well as to predict not only direct but also
indirect effects of human impact on natural
environment objects [15, p. 56]. In the context
of our study, the principle thesis is the
transition from static models of logistics
systems to self-organizing systems. If the
static system can be regulated only by the
top, namely by the state's influence on
organizations and institutions, the ecosystem
has its own market mechanisms of self-
development, meaning it is adjusted from
below. This creates prerequisites for
continuous innovation processes, eliminating
excessive state intervention. The ecosystem
approach draws attention to not so much on
the participants of the system as the nature
and dynamics of their interactions (with each
other and with potential participants),
emphasizing that the collaboration is seen as
a horizontal and network environment for
communication between all sectors and
organizations. This ensures the creation and
diffusion of knowledge flows, the
transformation  of these flows into
innovations and the further spread of
innovation throughout the economy.
Logistics systems, built on the principles of
three-pair interaction of the state, business
and science, contain similar matrices of the
triple spiral at the level of regions and
production sectors. Similarly, manufacturing
sectors built on a matrix of links can have
regional, national and supranational scales,
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i.e. grow to macro-regional and global ones.
The concept of the triple spiral shows that the
way out of the technological trap and
overcoming the dependence on the previous
vector of development is not in the gradual
improvement of the technology itself, but in
the improvement of the communication
environment where it is used. his means that
structural reforms that are in line with global
economic trends need to be pursued, rather
than simply borrowing advanced production
technologies. Also, a comprehensive study of
American  scientific and technological
societies “Future Knowledge Ecosystems”
emphasizes that the new type of government
should develop horizontal links, intercluster
interactions and mechanisms for combining
the resources of the territory with global
markets [16].

The purpose and objectives of the
study. The purpose of the study is to
substantiate the feasibility of using an
ecosystem approach for the multimodal
transport development in Ukraine as a
specific segment of the logistics service
market, as well as to identify issues and ways
to develop a multimodal logistics service. To
achieve this goal, the following tasks are
defined:

1) analysis of the existing regulatory and
legal regulation of logistics activities and
determining the direction of its improvement
in order to development of the multimodal
logistics service;

2) substantiation of feasibility of the
ecosystem approach to formation of the
concept of multimodal transport
development and definition of structure of
this ecosystem;

3) Identification of problematic issues
and barriers which restrain the multimodal
transport development in Ukraine and
suggestion of ways to solve them.

Basic material and results.
Generalizations of different points of experts'
views on the processes taking place in the
economy of Ukraine suggest that today its
socio-economic life is governed by an eclectic
mix of market mechanisms and archaic social
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institutions, which were only partially
adapted to new economic conditions. The
need, on the one hand, the evolutionary
transition from one economic mode to
another one, and on the other hand,
adaptation to a new paradigm of economic
development (information, network,
knowledge economy), greatly complicates
the management processes of economic
systems at different levels. This requires a
clear understanding of the specifics of
economic relations between businesses and
authorities, and thus actualizes the organic
relationship between technological
innovation and the institutional environment.
Ukraine is redefining the path and strategy of
economic development in accordance with
Association  Agreement between the
European Union and Ukraine. Paradigmatic
transformational changes in the system of
national economy are reflected in the system
of the national economy management. This
involves a radical change of macro-regulatory
agencies, monitoring of the state of the
economy and individual markets, regional
and sectoral regulation, and regulation and
monitoring of economic entities and their
associations. The systemic stability of the
national economy must be ensured by the
stability of the subject core (state), the
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balance of the internal structure of each
subject (state, region, enterprise) and the
systemic relationships between them.

Unfortunately, in Ukraine the existing
regulatory and legal framework does not
create sufficient conditions for efficient
logistics and lags behind the real needs of the
market environment. There are a large
number of law regulatory acts that regulate
only certain issues and procedures related to
freight forwarding, customs and insurance.
There is no word “logistics” in any current law
regulatory act and, accordingly, the state does
not create legal prerequisites for the effective
implementation of concepts and tools of
logistics in the activities of domestic
businesses and so on. Certainly, the national
legislation on logistics should define the
mechanisms of state regulation,
management and control in the field of
logistics, entities, legal and organizational
framework for logistics, the rights and
obligations of the client and the business
entity, contractual obligations in the
provision of logistics services etc.

The analysis of the existing regulatory
and legal support of logistics activities in
Ukraine was allowed to identify the basic laws
and codes presented in Table 1.

Table 1

Laws and Codes of Ukraine governing logistics activities

Number and date

No.

of approval

Name and brief description

1.

Code on May 19,
2011, No. 3393-VI

Air Code of Ukraine. It establishes the legal framework for
aviation activities and is aimed at ensuring aviation safety,
ensuring the interests of the state, national security and the
needs of society and the economy in air transport and aerial
application.

Code on May 23,
1995, No. 176/95-
BP

The Merchant Shipping Code of Ukraine. It regulates the relations
arising from merchant shipping, namely during activities related
to the use of ships for the carriage of goods, passengers, luggage
and mail, fishing and other marine fisheries, exploration and
mining, towing, icebreaking and rescue operations, cable laying,
as well as for other economic, scientific and cultural purposes.

Law of Ukraine on
December 23,
2004, No. 2286-1V

On Certified Warehouses and Ordinary and Twofold Warehouse
Certificates. It regulates legal relations related to the registration,
issuance, redemption of simple and twofold warehouse
certificates, determines the procedure for their registration and
aims to create legal, economic, organizational conditions for the
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No. Number and date Name and brief description
of approval
operation of these documents during storage of goods in
warehouses.

4. Law of Ukraine on | On Transport. It defines the legal, economic, organizational and
November 10, | social foundations of transport.

1994, No. 232/94-
BP

5. Law of Ukraine on | On Railway Transport. It defines the basic legal, economic and
July 04, 1996, No. | organizational principles of public railway transport, its role in the
273/96-BP economy and social sphere of Ukraine. It regulates the relations

of railway transport with executive authorities, local
governments, other modes of transport, passengers, senders
and consignees of cargo, baggage and mail, taking into account
the specifics of the functioning of this mode of transport as a
single production and technological complex.

6. Law of Ukraine on | On Road Transport. It defines the principles of organization and
April 05, 2001, No. | operation of road transport.

2344

7. Law of Ukraine on | On Transit of Cargoes. It determines the principles of organization
October 20, 1999, | and transit of goods by air, road, rail, sea and river transport
No. 1172-XIV through the territory of Ukraine.

8. Law of Ukraine on | On Transportation of Dangerous Cargos. It defines the legal,
April 06, 2000, No. | organizational, social and economic principles of activities related
1644-I11 to the transport of dangerous goods by rail, sea, river, road and

air transport.

9. Law of Ukraine on | On Forwarding Activity. It defines the legal and organizational
July 01, 2004, No. | principles of forwarding activities in Ukraine and aims to create
19551V conditions for its development and improvement.

10. | Law of Ukraine on | On Postal Service. It determines the legal, socio-economic and
October 04, 2001, | organizational basis of activities in the field of postal services, as
No. 2759-llI well as regulates relations between public authorities and local

governments, postal operators and users of their services.

Source: compiled by the authors according to the data [17]

Separate normative acts regulate the
rules of passenger and cargo transportation,
in particular:

— Rules of transportation by rail;

— Rules of air transportation of cargoes;

—  Rules of cargo transportation by road
in Ukraine;

— Rules for the carriage of goods in a
direct mixed rail-water service.

Taking into account the considered
regulatory and legal support the main aspects
of logistic activity regulation is presented in
general on Fig. 1, where we define the three
main levels of regulation: international,
national and level of enterprise.

It should be noted that Association
Agreement between the European Union and

Ukraine encourages market participants in
logistics services to implement in practice the
EU regulations and directives on the
formation of a single European transport area
and reduce the harmful impact of the sector
on the environment. The conceptual basis for
EU regulation of logistics activities are
summarized on Fig. 2.

Thus, the analysis of the contradictions of
the existing legal acts concerning the activity
of transport and the conceptual bases of the
European logistics require adequate changes
in the regulation of the logistics activity in
Ukraine. One such act should be the Law on
Multimodal Transportation, the draft of which
is currently submitted to the Verkhovna Rada.
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Common GATT, GATS, GISG, etc.

Conventions relating to transport by

inland waterway: Budapest Convention on the Contract for the
Carriage of Goods by Inland Waterway (CMNI), etc.

rail: The Convention concerning International Carriage by Rail,
Specialized  |etc.

air: Convention for the Unification of Certain Rules for
International Carriage by Air (Montreal Convention), etc.

International < aBToMoOinEHOMY: Convention on the Contract for the
legal regulation International Carriage of Goods by Road (CMR), etc.

inter- and multimodal transport: The International Convention
for Safe Containers, etc.

— postal and courier services: The Universal Postal Convention,
etc.

Conventions concerning transport infrastructure, road signs and
Secondary signals, motor vehicles, vehicle taxation, traffic by inland
waterways, border crossing

Practice The Uniform Rules for a Combined Transport Document, etc.

'the Constitution of Ukraine, the Civil Code of Ukraine, the
Commercial Code of Ukraine, the Customs Code of Ukraine,

Common etc.

Regulatory and legal law of Ukraine:

transport service: Law of Ukraine “On Transport”, Law of
Ukraine “On Transit of Cargoes”, Law of Ukraine “On
Transportation of Dangerous Cargoes”

N inland waterways: he Merchant Shipping Code of Ukraine, etc.
Specialized  |rail: Law of Ukraine “On Railway Transport”, etc.

air: Air Code of Ukraine, etc.

road: Law of Ukraine “On Road Transport”, etc.

warehouse service: Law of Ukraine “On Certified W arehouses
and Ordinary and Twofold Warehouse Certificates”
forwarding service: Law of Ukraine “On Forwarding Activity”
postal and courier services: Law of Ukraine “On Postal Service”

National legal
regulation

Regulations relating to transport infrastructure, road signs and

Secondary signals, road vehicles, work and leisure of vehicle crews

Common Organisational documents

Erders, directives, instructions, technological schedules of
N )

. processes related to cargo handling, storage of goods,
Specialized . . .
Legal transportation of goods, product ordering, product delivery,
regulation of | sales of products / goods, etc.

enterprise S d Orders, directives, instructions, technological schedules of
ceondary processes related to the management of the interaction of units,
__ lmanagement of the quality management system, fire safety, etc.

Figure 1 — Generalized scheme of legal regulation of logistics activity in Ukraine
Source: compiled by the authors according to the data [17]
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AN

——

The transport and logistics system concept “Towards a competitive and resource
efficient transport system’/ “White Paper” — Roadmap to a Single European
Transport Area by 2050 (2011)

—

——

The transport and logistics system concept “Wider Europe”/
“White Paper” — European transport policy for 2010 (2001)

—

——

Concept of Pan-European Transport Areas /
Declaration of the 3rd Pan-European Transport Conference, Helsinki, Finland
(1997)

—

E—

Concept of Pan-European (Cretan) Transport Corridors / Declaration of the 2nd
Pan-European Transport Conference, Crete, Greece (1994)

—

——

The concept of European intermodal transport bridges / Declaration of the First
Pan-European Transport Conference, Prague, Czech Republic (1991)

—

E—

The concept of European transport axes / Declaration of the Committee of
Ministers of Transport of the European Community (1983)

Figure 2 — Conceptual basis of European regulation of logistics activities
Source: compiled by the authors according to the data [18]

The draft law provides for the
implementation of Council Directive 92/106 /
EU of 7 December 1992 on the establishment
of common rules for certain types of
combined transport of goods between
Member States. Despite some discussion
about the content of the draft law most
participants in the logistics service market
note its positive role in the introduction of
new technologies for freight transportation.
The concept of multimodal transport
development in  Ukraine, which will
contribute to the successful implementation
of the future law is presented on Fig. 3.

Thus, the presented concept includes all
the main stakeholders of multimodal
transport and provides for the achievement of
the state goal both in terms of European
integration and environmental provisions, in
addition, takes into account the economic
positions of business entities, and provides a
single information space for rapid information

interchange and cargo tracking. An important
component of the proposed concept for the
multimodal transport development is the
definition of strategic imperatives as defining
requirements for the throughput capability of
multimodal networks. In the framework of our
study, such provisions are:

— economic growth, especially budget-
generating and export-oriented sectors of the
economy;

— ensuring security of supply chains
and mobility of the population;

— human capital development;

— reduction of harmful emissions from
logistics activities;

— saving natural resources through
recycling, effective public administration,
technological dynamism and innovation.

Given the importance of the Law on
Multimodal Transport for the development of
the logistics services market, we believe that
the initiative to improve the regulation of the
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industry and the transport technologies
development should be taken by business.

It can be developed a plan of measures
needed to implement the concept of
multimodal  transport by finding a
compromise between state institutions
responsible for national and public security
and the logistics business, which is interested
in developing new delivery routes of goods,
creating modern multimodal terminals. The
key to mutual success, in our deep opinion,
will be the creation of an ecosystem of
multimodal transportation based on a digital
platform.

In the ecosystem approach, managerial
influences represent a set of unique non-
cyclical solutions that form the concept of
ecosystem development. The interaction of
ecosystem participants with each other in the
external environment is built in three ways:
through partnership in an explicit form,
secretly in a parasitic form and indirectly
through network interconnections. The
general structure of the multimodal transport
ecosystem in Ukraine is presented on Fig. 4.

The process must be the same for all
participants in order for ecosystem
participants to be able to interact with each
other in digital format. The same essence
should be perceived in the only way by any
participant of the system without additional
steps such as special harmonization of terms,
common understanding of documents and
data analysis. For this approach to work, it is
necessary to create and maintain a data
model that will be accepted by all participants
in the ecosystem. Standardization, unification
and automation of logistics processes,
information and technological evolution
create preconditions for the formation and
development of networks that enable
intersectoral and international cooperation,
as well as accelerate the creation of horizontal
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and vertical partnerships within the chain of
consumer value.

Intelligent logistics systems should work
in real time in a single coordinate system and
a single information space and thus create a
methodological basis for optimizing logistics
solutions and better use of existing logistics
infrastructure. At the same time, they should
contain not only modules of intelligent
transport systems, intelligent technologies for
monitoring vehicles and traffic flows, but also
integrated  software solutions for the
interaction of enterprises in supply chains.
The digital transformation of the logistics
services market should be ensured with the
help of information technologies for the
implementation of multimodal transport on
the principles of “Justin Time”, “Door to Door”
and “Just in Sequence”. The main tools for the
integration of freight and information flows
should be unified protocols, documentation
standards and interchange data systems,
remote data access systems and mobile
management.

Digital transformation of multimodal
transport and, as a consequence, logistics
service, requires concentration of investment
resources on the development of transport
and digital infrastructure.

Thus, we have noted the conceptual
principles and directions of development of
the logistics service market and the creation
of the multimodal freight transport
ecosystem in Ukraine. Let us consider the
practical aspects and problems that currently
have to be solved by state institutions in
determining the roadmap of the
implementation of the multimodal transport
development concept. To do this, the
statistics will be analyzed and the main trends
associated with the use of different modes of
transport in the national economy will be
identified.
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ATM: Integration into the transport network of Europe and development of ecological technologies of cargo delivery

v

v

v

European integration component:

Increase of cargo transit flow due to diversification
of routes through Ukraine to Europe with lower
time and costs

Economic component:

Reducing the delivery cost in a
multimodal connection due to the

through rate

Reduction of CO2 emissions through the construction of

technologies and green cargo handling technologies

Ecological component:

green terminals, the use of green cargo delivery

Creating a network of multimodal terminals

1

Creation of a single information platform for all participants of multimodal transport

Legislation *

Multimodal transport operator

Development of new and adjustment of modern Ukrainian legislation in accordance with
international norms. Interaction with state regulators. Lobbying the interests of multimodal
transport market participants

Planning the most efficient routes in terms of cost
and time with the lowest delivery costs

Multimodal transport customers

Carriers

Multimodal terminals

unimodal ones

Preferring multimodal transport over

Active participation in the
performance of transportation in a
multimodal connection

Customs

Use of "green" terminals (use of energy-saving
technologies) and "green" technologies of cargo

handling

Tax authority

Standardization

Reduction or elimination of import
duty on green equipment and
vehicles

Reduction or elimination of the tax burden on actual
carriers that take an active part in the performance of
multimodal transport

Supporting effective cooperation between all
participants of the multimodal transport in order to
standardize terminology in this area

Figure 3 - Concept of multimodal transport development in Ukraine
Source: developed by the authors
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Figure 4 - Structure of the multimodal transport ecosystem in Ukraine
Source: developed by the authors
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Let's analyze the main problems of
multimodal transport development in
Ukraine.

1) The growth of disparities between
modes of transport.

According to the State Statistics Service
of Ukraine on the volume of freight traffic in
Ukraine, a sample was made for those modes
of transport that should participate in the
development of multimodal transport
(excluding air and pipeline transport). The
results are presented in Table 2 and 3.
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The calculations show that the share of
rail transport in the total volume of
transported goods over the past 6 years has
been steadily declining and reached 312.9
million tonsin 2019, i.e. it was 21% of the total
volume of transported goods by four modes
of transport. For comparison: rail transport
transported 514 million tons of cargo in 2007
and only 312.9 million tons were transported
in 2019.

Table 2

Statistical data on the volume of cargo transportation by different modes of transport

(thousand tons)

Mode of %
transport 2014 2015 2016 2017 2018 2019 5019/2018
Railway 386277 | 349995 | 343434 | 339551 | 322342 | 312939 97,08
Sea 2805 3292 3033 2253 1892 2120 112,05
River 3145 3156 3642 3640 3698 3990 107,90
Road 113131 | 102060 | 108566 | 112167 | 120553 | 114705

3 4 3 4 1 0 95,15
Total* 152353 | 137704 | 143577 | 146711 | 153346 | 146609
9 6 1 7 3 9 95,61
* excluding air and pipeline transport
Source: compiled by the authors according to the data [19]
Table 3
The share of each mode of transport in total* (%)
Mode of Absolute deviation
transport 2014 | 2015 2016 2017 | 2018 | 2019 5019 to 2018
Railway 25,35 | 2542 | 23,92 | 23,14 | 21,02 | 21,35 0,32
Sea 0,18 0,24 0,21 0,15 0,12 0,14 0,02
River 0,21 0,23 0,25 0,25 0,24 0,27 0,03
Road 74,26 | 74,12 75,62 76,45 | 78,61 | 78,24 -0,38

* excluding air and pipeline transport
Source: calculated on the basis of data [19]

On the contrary, the share of road
transport in the volume of transported goods
increased to 78% in 2019. The share of river
transport remains at 0.2-0.3%. So, the total
decline in UZ cargo transportation for the year
amounted to -2.9% or -9.4 million tons.
During the same period, road traffic
decreased by 5%.

2) Mismatch in export-import trade flows.

The economic success of any country
depends on its trade, and this is not
surprising, because trade is one of the leading

places in terms of impact on economic
development. International trade overcomes
the narrowness of the market, limited
resources, increases the possibility of
introducing new technologies and provides
an opportunity to use the country's resources
more efficiently.

The dynamics of imports and exports of
goods and services of Ukraine for 1996-2019
are presented on Fig.5.

According to statistics for the last five
years, imports in most cases prevail over
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exports, while the negative balance of foreign
trade has increased over the past two years,
which is considered a rather bad trend in
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Ukraine’s main trading partners in 2018
and 2019 were 212 countries, the main of
which are: China, Poland, Italy, Turkey,

world practice. These data indicate a Germany, India, Hungary, Belarus, Russia,
significant imbalance and a significant USA, France, Czech Republic, Sweden,
advantage of imports over exports, as well as Switzerland, Austria.
significant fluctuations in volumes depending
on the economic situation in the country.
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* Since 2014, excluding the temporarily occupied territory of the Autonomous Republic of Crimea,
the city of Sevastopol and part of the temporarily occupied territories in Donetsk and Luhansk regions

Figure 5 - Dynamics of exports and imports of goods and services in Ukraine (million USD)
Source: compiled by the authors according to the data [19]

Thus, after the loss of one of the largest
trading partners, the vector of Ukraine’s
foreign trade relations changed. If earlier a
significant part of export-import operations
accounted for the Russian Federation, then
after the restructuring of foreign trade
guidelines, Ukraine got a chance to deepen
trade relations with the European Union and
Europe as a whole.

Ukraine belongs to the countries with raw
material potential, ie it exports raw materials
abroad, and there they process and return
them to us in the form of finished imported
goods, which is extremely inefficient. The key
items of Ukrainian exports are still goods with
a low level of processing or low added value,
which indicates the extremely inefficient use
of natural resources.

Thus, in 2019, the structure of exports was
dominated by products of plant origin i.e.
agricultural products (wheat, corn, canola),
their part was 25.8%. In second place are base
metals and articles thereof (mainly ferrous
metals and semi-finished products), their part
was 20.5%. Fats and oils of animal or
vegetable origin (mainly sunflower oil)
accounted for 9.5% of total exports, and
mineral products (mainly iron ore) were 9.7%.
Almost all products are transported in bulk or
in bulk.

The largest net importers of agricultural
products are the European Union, Russia,
Japan, China, South Korea, Saudi Arabia,
Algeria, the United Arab Emirates (UAE) and
Venezuela.

In the structure of imports in 2019,
machinery, equipment and mechanisms
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accounted for 21.9%, oil and petroleum
products were 20%, mineral products were
12.3%, land vehicles were 10.1%. Most of
these products are imported to Ukraine in
containers.

3) Low container traffic.

The main trend in the development of
domestic and world transport is the rapid
growth of container traffic, which provides
increased safety of goods, significantly
accelerates transshipment and delivery,
increases  the  competitiveness  and
environmental friendliness of transport
products.
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The operator of combined transportation
on the railways of Ukraine is Branch “Center of
Transport Service “Liski”” of the Joint Stock
Company “Ukrainian Railways”, which owns
terminals in Kiev, Dnepropetrovsk, Donetsk,
Kharkov, Lugansk, Odessa, Chop and provides
comprehensive freight forwarding services,
using the benefits of combined.

Currently, Ukrzaliznytsia has organized
the container trains and combined transport
trains in the direction of international
transport corridors, as well as the territory of
Ukraine (Fig.6).
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Figure 6 — Total containers as a part of container trains
Source: compiled by the authors according to the data [20]

In total, 163,309 containers were
transported in 2019 in conventional units,
which is 71% more than in 2018. The largest
increase was observed in domestic
destinations: in particular, on the route “Kyiv-
Liski - Odessa-port” the volume of transported
containers increased 4.8 times compared to
2018, it increased 3.9 times respectively on
the route “Kharkiv-Liski - Black Sea”, it
increased in 3 times on the route “Dnipro-Liski
- Odessa-port”, it increased in 2.7 times on the
route “Ternopil - Black Sea”, it increased in 4.2

times on the route “Odessa-port - Kharkiv-
Liski”.

Statistical data on the dynamics of
container turnover in seaports of Ukraine for
16 years are presented Fig. 7. The structure of
container handling in ports of Ukraine for
2019 is presented in Table 4.

In 2019, the number of containers
handled at Ukrainian terminals exceeded
1,007 million TEU mark. Transportations
through Ukrainian ports are carried out by 15
shipping companies. 14 companies carry out
transportation to the Odessa seaport, 2
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companies (Maersk and MSC) carry to the
Black Sea fishing port and only Maersk carries
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to the port “Pivdennyi”. In general, this is a
very positive trend.
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Figure 7 - Dynamics of container turnover in seaports of Ukraine, TEU

Source: [21]

Table 4

Structure of container processing in seaports of Ukraine, TEU

Import Export %
Ports Loaded | Empty | Total Loaded | Empty Total Total bzeg?ée
Odessa
ICC, 301152 | 32794 | 333946 | 234068 | 81408 | 315476 | 649422 108,5
including
Container
Terminal | 186578 | 14805 | 201383 | 134948 | 55109 | 190057 | 391440 115,8
Odessa
Brooklyn | 414574 | 17989 | 132563 | 99120 | 26299 |125419 | 257982 |[99,0
Kyiv Port
MP
Southern | 84087 |27621 | 111708 | 94873 12079 106952 | 218660 175,0
(TIS CT)
Black Sea
fishing 48913 | 10779 | 59692 |57439 | 22358 |79797 | 139489 113,3
port
Total 434152 | 71194 | 505346 | 386380 | 115845 | 502225 | 1007732* | 119,0

*incl. 159 TEU handled into SMP “Olbia” and 2 TEU handled in the port of Reni

Source: [21]

In the structure of container flows passing
through Ukrainian ports, a balance remains
between imports (50.1%) and exports (49.9%).
In 2019, in terms of the number of loaded
containers (820532 TEU), Ukrainian ports
exceeded the peak indicators of 2008 (728416

TEU). Traditionally, the share of loaded
containers is higher in imports than in
exports. That is more loaded than imported
than sent for export. Last year, loaded 434,152
TEU were imported to Ukraine, 386,380 TEU
were exported. The growth rate of loaded
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containers in imports is slightly higher than in
exports: 19.4% and 16.3%, respectively. As for
empty containers, their volumes are also
growing, but empty containers are more sent
from Ukraine (115845 TEU, + 34.6%) than
imported (71194 TEU, + 9.7%). The share of
empty in the total container turnover is 18.6%.

The highest growth rates in 2019 were
demonstrated by TIS KT. A significant role in
this was played by the transition to the
terminal from the Odessa port of the direct
Maersk service. MEZ, in addition to the direct
Maersk ECUMED service that is already
coming to TIS KK. And also the launch of a new
weekly Maersk feeder service connecting the
terminal with the Georgian port of Poti, which
included Ukraine in the route of the Europe-
Caucasus-Asia transport corridor (TRASECA).
The TIS KT container terminal has become the

2500
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only one in Ukraine that operates in
transhipment mode today.

Container trains are one of the most
developing logistics areas of TIS. Together
with Maersk and Ukraziliznytsya, regular
routes were organized in the direction of the
Dnieper, Kiev, Kharkov, Ternopil, Chernigov.
Today, TIS weekly sends 15 regular trainers.

In the port of Odessa, within the
framework of the development of intermodal
transportation, 14 regular container trains run
in the directions: Kiev, Dnieper, Kharkov,
Vinnitsa, Rozhniatov, Verkhnedneprovsk and
others. In 2010, only 15% of containers were
shipped from the Odessa port by rail. Today
almost a third of all containers are handled in
the port. The rest are transported by road.

The analysis of container traffic on the
Dnieper River is shown in Fig. 8.
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Figure 8 - Dynamics of container traffic on the Dnieper River, units

Source: [22]

Unfortunately, in 2019, no one container
was transported along the Dnieper River.

The development of multimodal
transportation in Ukraine should take place
on the basis of elimination of departmental

and technological fragmentation of railways,
ports, road and river transport.

In addition, it is necessary to implement
measures for the development of multimodal
transport in Ukraine:
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- providing state support and economic
incentives for the development of multimodal
transport;

- implementation of a single position on
the formation of the tariff policy of
Ukrzaliznytsia and commercial seaports of
Ukraine, including the application of a
through tariff;

- developing container logistics and
improving transport service.

Conclusions. In the process of the study,
the problems and prospects of multimodal

logistics service development in the
conditions of digital economy were
determined.

1. Based on the analysis of international
and Ukrainian legislation, a conclusion was
made about the fragmentary and multi-
vector nature of existing regulations, which
creates organizational, economic and
technological barriers to the widespread
implementation of multimodal transport with
using cleaner modes of transport and the
creation of integrated logistics services of
cargo delivery on the principles of “Door to
Door” and “Just in Time"”. Using the
mechanisms of implementation of European
directives and harmonization of existing laws
with the requirements of the European Union
to reduce emissions, it was substantiated the
feasibility of using an ecosystem approach to
developing a concept for multimodal
transport in Ukraine, which should stimulate
market participants to taking part in
stimulation innovation and development of
transport infrastructure.
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2. It is proved that the ecosystem allows
to better understand how the logistics service
industry is regulated. Its use to create a
regulatory and legal framework takes into
account the influence of the state and market
mechanisms of self-development and self-
regulation and increases competence in the
field of logistics. The interaction of
participants in the multimodal freight
transport ecosystem is seen as a horizontal
and network environment for communication
between all sectors and organizations,
provides the creation and diffusion of
knowledge flows, transforming these flows
into innovation and further spreading of
innovations throughout the economy. All
these together improve the quality of the
integrated multimodal logistics service and
the degree of customer satisfaction.

3. Analysis of statistical data on the status
and dynamics of multimodal transport in
Ukraine allowed to identify disparities
between the use of different modes of
transport and between export and import
freight flows and the low level of
intermodality and unification of freight units.
That is why the multimodal transport
development in Ukraine should be based on
the elimination of departmental and
technological fragmentation of railways,
ports, road and river transport. It was also
concluded that the need for state support and
economic stimulus for the multimodal
transport development, as well as a set of
measures for the formation of a network of
multimodal terminals, containerization of
cargo flows and improvement of multimodal
service.
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The History of Science

THE SCIENTIFIC CONTRIBUTION OF LEONID BORISOVICH
MIROTIN TO THE DEVELOPMENT OF THE LOGISTICS THEORY IN THE
POST-SOVIET SPACE

(Devoted to the 85th anniversary from birthday)

Abstract. Leonid Borysovych Mirotin — the Doctor of Technical
Sciences, Professor, Honored Scientist of the Russian Federation,
Chairman of the Coordination Council for Logistics, President of
the National Council for Supply Chains, current member of the
International Academy of Engineering, Academician of the Russian
Academy of Natural Sciences, member of the Editorial Council of
the scientific journal “Transport Bulletin”. In the 80s of the last
century, he was one of the first in the USSR who began to conduct
research in the field of logistics and publish publications, creating
the basis for the scientific school formation in this direction. While
working at Moscow Automobile and Highway State Technical
University, Professor Mirotin consistently carried out his scientific
activities in three areas: production location, transport processes
technologies and transport logistics. Leonid Borysovych trained 16
doctors of sciences as a consultant and supervised 127 candidates of technical and economic sciences. More
than 100 theses were opposed by him in various scientific councils of the country. He has written and published

over 70 monographs, textbooks and tutorials, published more than 1500 articles in professional journals.

The historical process of the new
scientific direction formation is complex and
contradictory enough, and its result is largely
determined by the sequence of the step-by-
step evolution of the knowledge system.
Researchers play a particularly important role
in the development and systematization of
both methods and scientific knowledge itself,
since they have a love of learning new things
and a desire to generalize and formulate new
knowledge. Such a researcher in logistics is
Leonid Borysovych Mirotin, a person who has
a systemic vision and philosophy of logistics.
The focus of Leonid Borysovych's scientific
interests has always been logistic processes
and phenomena, logistic systems and logistic
objects, having studied which, he wrote new
books, solved scientific problems, introduced
research projects and strove to transfer
knowledge to others. He did all this
successfully,  therefore  he  received

international recognition of the scientific
community and the respect of business
representatives. Let's try to focus on the most
important Leonid Mirotin’s achievements and
scientific results.

Leonid Mirotin began to create a
scientific school in the field of logistics, and in
particular transport logistics, supply chain
management and logistics management in
the late 80s of the previous century. In 1993
he organized the Transport Management
Department, which was firstly transformed
into the Management and Logistics
Department, and then into the Management
Department. Leonid Borysovych was in
charge of this department until 2013. It was in
those years that scientists, post-graduate
students and applicants for scientific degrees
from post-Soviet countries gathered at the
site of the Moscow Automobile and Road
Construction State Technical University and
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held heated discussions about what logistics
studies, its object and subject of research.
Created in 1997 under the leadership of L.B.
Mirotin The Logistics Coordinating Council
(LCC) became the first organization in the
post-Soviet space engaged in the
development of logistics methodology,
researches in this area, the development and
implementation of business education
programs, and the preparation of textbooks.
The LCC establishment took place at a time
when in the post-Soviet space few people had
any idea what logistics was and there was a
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Photo 1. Delegation of the NAU Logistics Department at a scientific conference in Moscow

131-135
v.2 (2020)
https://smart-scm.org

high need for the formation of a
methodological base and the dissemination
of knowledge. Therefore, the LCC activities
were very diverse - the scientific conferences
and business forums organization, the
preparation of educational programs and the
development of business education,
consulting activities and the implementation
of logistics projects, educational work and the
popularization of logistics as an effective tool
for business in competitive environment.
Naturally, all this gave good scientific results.

Automobile and Road Construction State Technical University (2005).

In the period from 2002 to 2010, under
the guidance and co-authorship of Leonid
Mirotin the following textbooks were
published:  "Logistics”,  "Logistics  for
Entrepreneur”, "Efficient Logistics", "The
Basics of Logistics", "Transport and
Warehouse Complexes", "Transport Logistics",
"Logistics in Road Transport", "Freight Flows

Management in Transport and Logistics

Systems"," Logistic Administration”,
"Introduction to Commercial Logistics",
"Engineering Logistics", "Logistics
Management  Efficiency", "Car Service

Management", "System Analysis in Logistics",
"Logistics, Technology, Design of
Warehouses, Transport Hubs and Terminals”,
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"Social and Technical Systems Management",
"Marketing in  Transport", "Integrated
Logistic", "Transport and Loading-Unloading
complexes", "ABC of Logistics Management of
Commodity Flows Business Processes",
"Freight transport Efficiency Improving Based
on Sustainable Logistic System of Modular
Type for High-Speed Processing and Goods
Delivery",  "Logistic = Management in
Transport”, "The Basic of Logistics
Management”, “The Effectiveness of Logistics
Management”, “System Analysis of Logistics
Management”, “Logistics of Passenger
Transportation”. Given the huge shortage of
Russian-language literature on logistics, these
publications quickly became bestsellers and
were actively cited in various countries that
emerged in the post-Soviet space. It was these
books that became the basis for the
development of various educational
programs and scientific research in various
areas of logistics.

The next decade of Leonid Mirotin’s
scientific activity was devoted to rethinking
the philosophy of logistics from the point of
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view of harmonizing the interests of
participants in the goods supply chain on the
basis of an integrated system approach. In the
article "Evolutionary Patterns of Logistics", it is
concluded that the basic concepts associated
with supply chain management have been
transformed into the understanding of the
priority for logistics of the functions of
managing consumer demand chains in the
market. The logistic approach should be
embodied through the social purpose of
human activity. Then the plot of the logistics
concept becomes the need to ensure the
adequacy of logistics structures to the
demand. The structure of the logistics system
in the form of a supply chain is matching
demand and targets through the influence on
the level of income and costs. The degree of
the need for logistics depends on the level of
people’s socialization in society

(understanding of the commensurability of
costs and results of labor), the nature of the
acting productive forces, technologies, social
and legal situation and market relations in the
country.
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Photo 2. Leonid Mirotin speksat the conference "Problems of Professional Logistics Personnel
Training" in National Aviation University (2006)
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In scientific publications of recent years,
Leonid Mirotin emphasized the importance of
an engineering approach in logistics.
Engineering education and enjoyable
manufacturing practice at many transport
enterprises allowed him to lay the basic
principles of engineering logistics and
training of engineering personnel for
logistics. The book "Engineering Logistics:
Logistics-Oriented  Product Life Cycle
Management" contains a fundamentally new
look at the organization of high-tech
production and allows to learn the
mechanism  of logistic  support for
engineering  solutions. The 4-volume
monograph "Innovative Processes of Logistics
Management in Intelligent Transport
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Systems" developed to the ideas of
innovativeness of logistics and logistics
management, substantiated the need for the
formation of industry-specific intelligent
transport systems, as well as the development
of multimodal cargo delivery technologies.
Recommendations for the creation of
corporate logistics centers, international
transport management systems within
transport corridors and transportation of
small shipments in containers, a multimodal
transport system for oil supplies in the region,
grain export supplies, accelerated multimodal
transportation, high-speed cargo handling,
etc., are represent practical interest.
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Photo 3. Luminaries of logistics science - Doctor of Economics, prof. Lukinsk V.S., Doctor of
Technical Sciences, prof. Mirotin L.B., Doctor of Economics, prof. Protsenko O.D. in NAU (2006)

Mirotin Leonid Borysovych is not only a
scientist, researcher, but also an active public
figure. He was one of the founders of the
Scientific and Educational Center for
Innovative Technologies in Logistics in

Moscow Automobile and Road Construction
State Technical University. For many years, he
has chaired the National Council for Supply
Chains and served on the UNISCAN board for
barcode  implementation, RFID and
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biometrics. Under the leadership of Leonid
Mirotin were carried out a lot of projects, such
as major scientific works as a strategy for the
development of transport, a strategy for the
fleet of specialized vehicles formation, a
strategy for creating a logistics center at the
stage of construction of facilities for the Sochi
Olympics, a strategy for the formation of high-
speed deliveries of cargo at Vnukovo airport

131-135
v.2 (2020)
https://smart-scm.org

and many others. He led the projects for the
logistics of the Olympic Games in Sochi at the
stage of organizing the construction of sports
and other facilities and organizing traffic in
this enclave; creation of a powerful trading
network in Moscow and the European part of
Russia; effective functioning of the transport
corridor of the East Siberian Railway and many
others.

hoto 4. Lohg live Logistics - at a conference at the Kharkiv Academy of Municipal conomy

(2006)

The geography of work and scientific
activity of Leonid Mirotin is also impressive:
from Cuba to Vietnam. He also repeatedly
took part in scientific and practical
conferences in Ukraine, namely, at the
National  Aviation University, National
Transport University, National University "Lviv
Polytechnic", Kharkiv Academy of Municipal
Economy, Donetsk Academy of Automobile
Transport, etc. He always made interesting
reports, got into scientific discussions and
subtly provoked the interlocutors to scientific
research and their own reflections.

The editorial board of the journal
"Intellectualization of Logistics and Supply
Chain Management" sincerely congratulates
Leonid Borysovych on his 85th birthday. We
wish you creative longevity and new scientific
achievements. We are sure that your new
book "Non-optimistic Notes of a Logistician",
which includes both an autobiography and a
professional vision of logistics, will find its
loyal readers and give new food for scientific
creativity of young scientists.
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