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DIRECTIONS OF INNOVATIVE DEVELOPMENT OF TRANSPORT LOGISTICS IN
UKRAINE

Topicality. Technological innovations of the fourth industrial revolution have had a significant impact on the
development of logistics and the organization of logistics and transportation throughout the world. These processes
were also facilitated by the globalization of international trade, the transnationalization of large companies, and the
growth of volumes of commodities’ production, which involves the unrestricted movement of resources and goods
between countries and continents, which can only be realized under the presence of a strong and developed transport
and logistics infrastructure. The growing role of transport and logistics services is confirmed by the UNCTAD data,
according to which 63 % of the World's volume of investment stock belongs to the services sector, 23.4 % of which - to
the transport and logistics services.The geo-strategic position of Ukraine allows it being a convenient place for transit
transportation of cargoes and passengers between the countries of Europe, Asia and the Middle East. Four Crete
transport corridors pass through Ukraine. The transit transposition of Ukraine is an absolute advantage of the country,
which makes national market attractive for foreign investors and producers.

World trends show, that recently in the sphere of transport logistics, new cargo delivery technologies and
innovative approaches to transport infrastructure have emerged. That is why the relevance of the choice of the paper
topic is related to the study of the impact of innovative technologies of the fourth industrial revolution on the
development of transport logistics. There is a large number of ambitious projects that will be analyzed in this study.
This will allow us formulating suggestions on the implementation of the most promising projects of transport logistics
to implement them in Ukraine. They will be aimed at increasing the competitiveness of both logistics enterprises and the
country as a whole.
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Aim and tasks. The purpose of the article is to study the impact of innovative technologies on the development of
transport logistics in Ukraine and to formulate suggestions on the implementation of the most promising projects into
the transport and logistics infrastructure of Ukraine.

Research results. The article reveals the main meta-trends in the development of logistics for the nearest future,
namely: 3D printing, 10T, UAV, autonomous transport and underground cargo delivery.

The analysis of the logistics market showed, that in Ukraine over the past 10 years the development of logistics
has showed a predominantly negative dynamics : almost no water transport (only 1 % of total freight turnover); due to
the state of roads and restrictions on the traffic of large-sized transport, only recently road haulage has begun to show
a positive dynamics, while rail transport is still the main type of cargo transportation in Ukraine. The project of a
logistics infrastructure for underground cargo delivery for the Odessa region and Ukraine as a whole is suggested.
Within the framework of this project, a possibility, the potential cost and the profit from the implementation of the
underground cargo network in Ukraine have been analyzed. According to the analysis, at the expense of the profit from
this project, the payback period will be 7 years, and only one year after the project implementation the profit is
expected to increase by 51 %.

Conclusion. Ukraine has an extremely favorable geopolitical location; several international transport corridors
pass through the country, but at the moment the degree of the use of transport infrastructure in Ukraine is rather low.
In recent years, the country has been active in supporting initiatives related to the development of international
transport corridors, defining their creation and development as a priority direction in the development of the transport
complex of Ukraine. According to the analysis, the attraction of investments for the introduction of modern
transportation technologies will lead to a significant increase in the profit from freight transportation and will allow
Ukraine to take the leading position in the market of logistics services in Europe.

Keywords: innovative technologies in logistics, logistic approaches, trends in logistics, 10Ts, unmanned aerial
vehicles, autonomous transport, underground cargo delivery.
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HAIIPSIMH THHOBAIIMHOTI'O PO3BUTKY TPAHCIIOPTHOI JIOTICTUKH B YKPAIHI

Axmyansnicms. Texnonoziumi innogayii uemeepmoi nNpomMuciogoi pegomoyii 30IUCHUIU 3HAYHUL 6NAUE HA
PO36UMOK JOCICIUKU MA OPeAHI3ayil0 N02ICMUYHUX NiOX00i8 mMa MPAHCHOPMHUX NepeseseHb 8 Ycbomy cgimi. Llum
npoyecam maxodxc Ccnpusna 2eno6anizayis MIZCHAPOOHOI MOp2iéni, MpPAHCHAYIOHANI3AYIsl GeIUKUX KOMAAHIU ma
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3pocmanns 06cs2ie GupoObHUYMEAa Moeapis, wo nepeddbauac besnepeukoone nepemiuenis pecypcie ma moeapie Misic
Kpainamu U KOHMUHEHMAMU, sAKe MONICIUBO 30IUCHUMU MINbKU NpU HAAGHOCMI HOMYICHOI ma pO36UHEHOT
MPAHCROPMHO-T02ICMUYHOL IHppacmpyKmypu. 3pocmaiovy poib mpancnopmHo-102iCIMUYHUX ROCIY2 NIOMBEPONCYIOMb
o0ani UNCTAD, 32iono 3 akumu 63 % c6imogozo obcscy Hakonuuenux ingecmuyiti npuxooumucs came Ha cgepy nociuye,
6 axoi 23,4 % cknadaioms came mpanchopmHO-102iCMUYHI NOCTY2U.

Teocmpameziune nonoswcenns Yxpainu 0oszgonse i Oymu 6uciOoHum micyem O/ MPAHIUMHUX Nepese3eHb
eanmaoicie ma nacasxcupie mixc kpainamu €eponu, Azii ma bnuzvkoeo Cxody. I[lo mepumopii Yxpainu npoxooums
yomupu Kpumcokux mpancnopmnux kopuoopis. Tpansumne nonosxcenns Ykpainu — € abconomuoro nepegazoro Kpainu,
sKa HA0a€e nPUBabIUBOCMI HAYIOHATILHOMY PUHKY OISl 3AKOPOOHHUX [HEECIOPi6 ma upoOHUKIE MOeapIs.

Csimogi menOenyii ceiouamo, wo 6 cghepi MpPaHCnOPMHOL I02ICIMUKU 8 OCIMAHHI POKU 3 SIGUIUCL HOBI MEXHON02IL
docmasKku 8aHMAICIé ma iHHOBAYINHI NiOX00U w000 mpancnopmuoi ingppacmpyxkmypu. Came momy, aKmyaibHiCmo
subopy memu Nnos A3aHa OOCNHIONCeHHAM GNIUGY [THHOSAYIUHUX MEXHONO02I Yemsepmoi npomuciosoi pegomoyii Ha
PO38UMOK MPAHCNOPMHOI I02icmuKy. 3'a61A€MbCA 8elUKA KITbKICMb AMOIMHUX NPOeKmig, AKi OY0ymb NpOaHani308ami
8 OaHOMY 00CNiONHCeHi, Wo 00360UMb copmysamu Npono3uyii Wooo npo8aONCeHHs HAUOLIbUL NepPCneKmUSHUX
npoexmie MmMpaHCHOPMHOL Jo2icmuxy 3 mMemor ix peanizayii 6 Ykpaiui, ski 0yOymv HanpaeieHi HA NiOGULEHHS
KOHKYPEHMOCNPOMONCHOCHI K I0ICIUYHUX NIONPUEMCMG, MAK U KPAIHU 8 YIIOMY.

Mema ma 3aed0anna. Memoio Oanoi cmami € OOCNIONCEHHA 6NAUBY THHOBAYIUHUX MEXHONO02Il HA PO36UMOK
MpaHcnopmuoi nozicmuku 6 Yxpainu ma ¢opmyeanus npono3uyil ujo00 8npoead’CceHHs HAUOILIbUL NepCneKmueHUX
nPoeKmie 8 mpaHcnopmHo-102icmuyny ingpacmpykmypy Yxpainu.

Pesyromamu. B cmammi uoiieHi OCHOBHI MEMampeHou 6 PO36UMKY J02ICMUKU HA HAUOIUdCue MatlOymHe, a
came: 3D opyk, 1oT, bJIA, asmonomuuti mpancnopm ma nio3emHa 00CMAa6Ka 6AHMAICIS.

Ilposedenuti ananiz pumky nozicmuxu nokasae, wo 6 Ykpaini 3a ocmamni 10 poxie cnocmepicacmocs
NepesadicHO He2amueHa OUHAMIKA Y PO36UMKY NO2ICMUKU: Maudice He BUKOPUCMOBYEMbCA 600HUL MPAHCNOpM (Tulie
1 % 3acanvnoco eammasicoobicy), uepez cmamn O00pic ma O0OMeICEHHSA PYXY 6eIUKO2aDAPUMHO20 MPAHCHOPMY JuuLe
OCMAaHHI  pOKU ABMOMOOINbHI  Nepede3eHHs Noualu MNOKA3VE6AMU HOSUMUEHY OUHAMIKY, d OCHOBHUM BUOOM
8anmasiconepesezens Osl Ykpainu 6ce wje 3anuuacmsCs 3a13HUYHUL MPAHCROpM.

3anpononosano npoexm nocicmuutoi ingppacmpykmypu niozemHoi 0ocmagku eanmasicig 011 O0ecbko2o pe2iony
ma Ykpainu 6 yinomy. B pamxax 0anozo npoekmy npoaHanizo8aHo MOMCIUGICMb, NOMEHYIUHY 8apmicmb ma npudymox
8i0 peanizayii 6 Ykpaini mepedxci niozeMHux eanmasiconepesesets. 3a pe3yibmamamu aHAlizy, 3a paxyHoK npudymy
8i0 0aHO20 MpoeKmy, mepmiH OKYNHOCMI cKkiadamume 7 pOKi6, a 6ce uepe3 piK MiCIs 6NPOBAOIHCEHHS NPOEKMY
ouixyemucsi spocmanns npubymxky na 51 %.

Bucnosku. Yxpaina mae naozguuatino eucione 2eononimuine MiCYe3Haxo0dCeHHs, Yepe3 mepumopiio Kpainu
npoxooums HU3KA MIJICHAPOOHUX MPAHCNOPMHUX KOPUOOpI6, ane Ha OaHuil MOMEHM CMYNiHb 6UKOPUCHAHHS
mparcnopmuoi ingppacmpykmypu 6 Yxpaini € docums Huzvkow. OcmaHui poku Kpaiha éede aKmueHy NOJIMUKY
niompumky iniyiamug po3gumxy MixcHapoOoHux mpancnopmuux Kopuoopis, 6UsHA4Ac ix CMEOpeHHs Ma PO38UMOK, K
npiopumemHuuti HanPAMOK pO3GUMKY MPAHCNOPMHO20 Komniekcy YKpainu. 32i0H0 npoeedeno2o ananizy, 3any4eHHs
ineecmuyitl 015t 6NPOBAOINICEHHSL CYUACHUX MEXHON02IN MPAHCNOPMYBAHHS NPU36ede 00 3HAYHO20 3POCMAHHA NPUOYMKY
810 8anmaoiconepesesens il 00360aums YKpaini 3aunsamu 1ioupyroui no3uyii Ha puxKy ro2icmuynux nociye €sponu.

Knrwuosi cnosa: innosayiiini mexnonozii 6 nocicmuyi, jnocicmuuni nioxoou, mpenou 6 nozicmuyi, 10T,
be3ninomui AimaneHi anapamu, AeMOHOMHULL MPAHCNOPM, NIO3eMHA 00CMABKA 8AHMANCIS.

Problem statement and its connection with important scientific and practical tasks. The
development of the technologies of the fourth industrial revolution significantly influenced the innovative
solutions in the field of transport logistics. This is the transport industry that is the sphere of logistics that is
prone to changes taking place against the background of innovation changes. Significant influence on the
transformation of transport logistics is made by the following technologies: technology "Big Data™; unmanned
vehicles; Artificial Intelligence; robotics and services; Blocks chain technology; 3D printing technology; smart
cities and homes. All these global trends affect the technological changes taking place in logistics systems,
which actualizes the study and the analysis of the impact of such changes on the logistics sphere. Transport
logistics was one of the first to react to systemic changes in technology and introduced elements of robotics and
artificial intelligence into its operations. Against this background, the issue of prospects for the further
development of Ukrainian transport logistics and the influence of the innovative component on this process are
raised in the context of Ukraine's integration into European logistics infrastructure.

Analysis of recent publications on the problem. In the scientific literature, the considerable attention
is paid to the issues of the development of logistic concepts, logistics systems and transport logistics.
Problems of the development of the logistic concept of the country are thoroughly studied in the scientific
works of domestic researchers, among which such economists as: M. Oklander [4], E. Kricavsky [2.3], N.
Chukhrai made a significant contribution. So, M. Oklander [4] formed the theoretical and applied provisions
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of the logistic mechanisms of adaptation of enterprises to the external environment and suggested the
principles and the structure of the logistics system of the enterprise. E. Krikavsky paid special attention to the
study of problems of optimization of logistics costs and the system of their estimation. [3]. In addition,
foreign scientists such as Ronald Lewis [9], Michael O'Guin [10], Robert Kaplan and Thomas Johnson [11]
engaged in problems of logistics systems of different levels and fields of activity. Despite the enormous
contribution to the logistics theory, there is a need to explore the directions of innovative development of
transport logistics in Ukraine.

Allocation of previously unsolved parts of the general problem. Problems of studying the influence
of innovative processes on the development of Ukraine's transport logistics system remain unresolved.
Implementation of world technological experience requires adequate technologies of management of logistics
enterprises of Ukraine. Effective innovative development of transport and logistics sphere becomes possible in
the conditions of formation of the newest logistic systems, and it will promote creation of a positive image of
Ukrainian enterprises and the formation of a stable transport and logistic system in Ukraine.

Formulation of research objectives (problem statement). The purpose of this article is to study the
impact of innovative technologies on the development of transport logistics in Ukraine and to formulate
suggestions on the implementation of the most promising projects into the transport and logistics
infrastructure of Ukraine.

An outline of the main results and their justification. Logistics has always evolved due to the
introduction of new technologies and the increase in their efficiency. In recent years, there has been a
significant breakthrough in the growth of the global market for logistics services, whose real capacity is
estimated at 10.32 USD trillion in 2018. The fastest growing sector is the transport services market, which is
increasing by 7 % annually starting from 2011. Moreover, 42 % of the world's transport services sector
belongs to the United States, whose revenue in 2018 amounted to $ 4.8 USD trillion [5]. According to a
study of EFT, the world leader in the field of business intelligence for transport, logistics and supply, based
on the third party logistics (3PL - Third Party Logistics) - the concept related to the logistics of services
purchase, the main trends of logistics development are the following:

1. 3D PRINT

The analysis of statistical data allowed us to conclude that more than 40 % of 3PL customers expect
the company to experience 3D printing. 19.2 % of manufacturers and retailers already use 3D-printing in
their business. However, only 1.5 % of them can guarantee the quality of such services.

The role of logistics. 3D printing allows you to adjust local production (decentralized), which contributes
to the development of regions. This allows you to be closer to the markets. 3D printing is capable of satisfying
any customer requests. This direction narrows the need to deliver goods over long distances. It stimulates the
development of local markets and production sites, and, as a consequence, it fasters satisfaction of customer
requests. It is no longer necessary to produce in advance and to store many spare parts for machinery, since
they can be printed on demand. Only digital edition layout is required. This trend contributes to a significant
reduction in inventories and, in general, revolutionizes inventory management systems.

2. INTERNET OF THINGS (IOT).

Situation market analysis has shown that 26.25 % of 3PL logistic providers currently use M2M
technologies ("machine to machine"). 46.62 % plan to do this in the future. 47 % of respondents said that
I0T would have a huge impact on logistics. Only 3 % deny this fact.

The role of logistics. The "Internet of Things" technology allows you to keep in touch with the
production sites and to control the processes taking place on them, namely: machine performance,
environmental conditions, energy performance, inventories and materials. In addition, IOT provides remote
monitoring of the entire logistics process. Online stuff allows you to control the work of equipment and staff,
which increases the safety and efficiency of work.

3. UAV (UNMANNED AERIAL VEHICLES)

According to conducted studies, 36 % of respondents believe that during 5-10 years there will be an
unmanned form of delivery of goods and passengers. In the present, there are China-US projects directed on
the creation of a cargo transportation system using UAV with appropriate logistics infrastructure. Moreover,
6.3 % of respondents assert that in 10 years this will be a common occurrence; 27.31 % believe that such a
rapid appearance of unmanned shipping is unlikely; 5,88 % are sure that robotics in this field will not happen
at all. However, 31 % of manufacturers and retailers would like logistic companies to use unmanned aerial
vehicles to deliver products.
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The role of logistics. UAVs can be successfully used for delivery in city conditions: for the first (from
the starting point) and the last (final stage) miles. In rural areas, unmanned vehicles can significantly facilitate
delivery to areas with underdeveloped infrastructure, where there are no roads or other means of
communication. Google is already working on this in Project Wing, which is already being tested in Australia.
In the future, customers will also be able to watch real-time movement of the UAV, that delivers its cargo.

4. AUTOMOBILE TRANSPORT

According to studies, 42 % of manufacturers and retailers would like the 3PL-companies to have the
appropriate qualifications and experience in the management of freight transport. However, only 0.75 % of
the 3PL representatives have such competencies. Only 1,5 % not only know, but also know how to manage a
vehicle in a qualitatively independent manner. 12.78 % of 3PL-companies claim they have a theoretical idea
of automotive delivery, of which 6.02 % have a desire to increase their competence in this area. The role of
logistics. The main advantage of logistics is considerable savings. For example, AXA UK, an insurance
company, has calculated that autonomous vehicles will help logistics to save £ 34bn [5].

5. LAND CARGO DELIVERY

Such a delivery system is already being sought by countries such as the United States, Switzerland,
China and Germany. Ukraine can take foreign experience, for example, a group of scientists from Bochum
(Germany) has created a capsule that will transport goods underground. It is a hermetic structure 1,6-meter-
high that will transport a wide variety of goods along the metro and highways at a speed of 35-40 km / h.

The role of logistics: cost-effectiveness and the possibility of using existing underground tunnels for
transportation; the presence of Ukrainian manufacturers in the field of mechanical engineering, which can
provide the production of the necessary transport equipment.

The dynamics of freight traffic in Ukraine is ambiguous, as evidenced by statistical data [1] (Fig. 1).

Freight turnover, billion ton-kilometers
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Fig. 1. Dynamics of cargo turnover in Ukraine for 2003-2018
Source: [1]

For a long time, there was a tendency to fall, but in recent years, freight turnover has begun to
increase. Railways remain the most involved in the existing modes of transport in Ukraine. It takes more than
half of the modern domestic logistics market. The second place belongs to road transport. Rail transport is
best suited for moving large volumes of cargo over considerable distances (Fig. 2.). The intensity of its use
depends, to a large extent, on the state of such industries as metallurgy and construction.

In 2018, 54 % of the tonnage of rail cargoes was made up of iron and manganese ore, coal and
building materials. The role of the railways in the implementation of transit traffic is shown on Fig. 2 [1].

Volumes of auto-transportations began to recover already in 2016, and their growth have been
gradually continuing till the present. The main risk factors for this industry are the state of roads and the
limitation over the traffic of large-sized transport.

Analysis of the logistics market shows that the potential of water transport is not sufficiently utilized
in Ukraine. It now occupies only 1 % of cargo turnover and its role continues to decrease. Meanwhile, up to
60 million tons of cargo can be transported only on the river Dnieper annually. The limiting factors are the
lack of vehicles, riverbeds and high fees for the use of water infrastructure (Fig. 3) [1].
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Fig. 3. Dynamics of the volume of freight in Ukraine in 2015 — 1 quarter of 2018, billion tons/km
Source: [1]

In general, according to the correlation analysis carried out in the paper, rail transport has the largest
impact on the total volume of cargo transportation (R = 0.96), at the second place is water transport (R =
0.85), and at the third place- pipeline transport (R = 0.77).

In 2018, Ukraine ranked 66th of 160 countries regarding logistics efficiency, gaining 2.83 points. This
is evidenced by the World Bank's rating of Logistics Performance Index 2018. Compared to the previous
rating (the study is conducted once in two years), Ukraine in total moved by 14 positions (Fig. 4). Ukraine
settled between Serbia and Egypt, and it became the third after Estonia (3.31 points and 36th place) and
Lithuania (3.02 points and 54th place) in post-Soviet space [7].

The total ranking accumulates five areas for which research is conducted. In the section "customs
procedures" Ukraine gained 2.49 points, in “infrastructure” - 2.22 points, in “international transportation of
goods” - 2.83 points, in “logistics competence” - 2.84 points, in “tracking of goods” - 3.11 points, for
“timeliness” of delivery - 3.42 points (Table 1).
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World Bank's Logistics Performance Index 2018

Table 1

LPI | LPI International | Logistics | Tracking
Country | Year |Rank|Score | Customs | Infrastructure | shipments [competence | & tracing | Timeliness
Rwanda 2018 | 57 | 2,97 2,67 2,76 3,39 2,85 2,75 3,35
Colombia 2018 | 58 | 294 | 261 2,67 3,19 2,87 3,08 3,17
Bahrain 2018 | 59 | 2,93 2,67 2,72 3,02 2,86 3,01 3,29
Philippines 2018 | 60 | 2,90 2,53 2,73 3,29 2,78 3,06 2,98
Argentina 2018 | 61 | 2,89 2,42 2,77 2,92 2,78 3,05 3,37
Ecuador 2018 | 62 | 2,88 2,80 2,71 2,75 2,75 3,07 3,19
Kuwait 2018 | 63 | 2,86 2,73 3,02 2,63 2,80 2,66 3,37
Iran, Islamic § 2018 | 64 | 2,85 2,62 2,77 2,76 2,84 2,77 3,36
Serbia 2018 | 65 | 2,84 | 2,60 2,60 2,97 2,70 2,79 3,33
Ukraine 2018 | 66 | 2,83 2,49 2,22 2,83 2,84 3,11 3,42
Egypt 2018 | 67 | 2,82 2,60 2,82 2,79 2,82 2,72 3,19
Source: [7]

The higher the score, the stronger the position of the country in this category. Germany takes leading
position in the ranking with a total score of 4.2 LPI. It is followed by Sweden, Belgium, Austria and Japan.
The next top-5 are: Netherlands, followed by Singapore, Denmark, the United Kingdom and Finland (Fig. 5).

Table 2
Leaders of the World Bank's Logistics Performance Index 2018
LPI | LPI International | Logistics | Tracking
Country Year |Rank | Score | Customs | Infrastructure | shipments [competence | & tracing | Timeliness

Germany 2018 1 4,20 4,09 4,37 3,86 4,31 4,24 4,39
Sweden 2018 2 4,05 4,05 4,24 3,92 3,98 3,88 4,28
Belgium 2018 3 4,04 3,66 3,98 3,99 4,13 4,05 4,41
Austria 2018 4 | 4,03 3,71 4,18 3,88 4,08 4,09 4,25
Japan 2018 5 4,03 3,99 4,25 3,59 4,09 4,05 4,25
Netherlands 2018[ 6 4,02 3,92 4,21 3,68 4,09 4,02 4,25
Singapore 2018 7 4,00 3,89 4,06 3,58 4,10 4,08 4,32
Denmark 2018 8 3,99 3,92 3,96 3,53 4,01 4,18 4,41
United Kingdom | 2018] 9 3,99 3,77 4,03 3,67 4,05 4,11 4,33
Finland 2018 10 | 3,97 3,82 4,00 3,56 3,89 4,32 4,28

Ukraine plays the role of a transit transport bridge connecting the countries of Europe and Asia. A
number of international transport corridors pass through the territory of Ukraine: pan-European transport
corridors No. 3, 5, 7, 9 (Fig. 4).

For the last 8-10 years, Ukraine has been active in supporting the European initiatives on the ITC,
proposing its variants of corridors for the European Community. According to the research results of the
English Institute "Rendel", in terms of the transit coefficient, Ukraine ranks first in Europe. However, today
the level of the use of transport infrastructure in Ukraine is still quite low. Creation of transport corridors and
their entry into the international transport system is recognized as a priority national direction of
development of the transport-road complex of Ukraine.

Corridors of the Organization for the Cooperation of Railways (OSZ) Nos. 3, 4, 5, 7, 8, 10, Trans-
European Transport Network (TEN-T) are represented on Fig. 5.
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Fig. 4. Pan-European transport corridors

Notes: [5]

Fig. 5. Trans-European Transport Network (TEN-T)
Notes: [5]

The Trans-European Transport Network (TEN-T) is an infrastructure project of the European Union,
which began in 1996. In 2016, Ukraine officially became the part of the Pan-European transport network
TEN-T, which aims to improve motorways, railways, airports, inland waterways, as well as to coordinate
comprehensively the entire traffic system.

In an international conference held under the leadership of the European Union in Brussels Georgia,
Armenia, Azerbaijan, Kyrgyzstan, Tajikistan, Turkmenistan, Kazakhstan, and Uzbekistan agreed in May
1993 to hold an EU program aimed at developing a transport corridor from Western Europe through the
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Black Sea, Caucasus, Caspian Sea to Central Asia. The program was called Traseca (the English
abbreviation of the "transport corridor Europe-Caucasus-Asia™) (Fig. 6). In 1996, at the conference in
Athens, TRACECA program included Ukraine.
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Fig.y 6. Corriddr Eufope - Caucasus - Asia (TRACECA)
Notes: [5]

Taking into account the importance of Ukraine as a transit country and modern trends in the
development of innovative technologies in logistics, it is proposed to form an underground cargo delivery
system. Thus, the main suggestion for Ukraine is the creation of an automated underground cargo delivery
system with digital control. This will ensure safe, reliable and timely delivery of containers, pallets and
parcels through the underground tunnel transport system. Unmanned trolleys with cargoes will run along the
tunnels. With the help of Internet devices, it is possible to monitor the movement of trolleys and other
logistics processes. The whole system will work from renewable energy sources. This will reduce the amount
of CO, emissions by 80 %. An underground cargo delivery can connect, for example, an airport with a
factory, a warehouse with a warehouse, a warehouse with a port, and so on. At the first stage of the
formation of underground delivery, it is possible to activate already existing tunnels through the use of some
parts of the catacombs. In the future, transportation will be carried out between cities and countries.

The following advantages of underground cargo delivery should be noted:

1. Solving the ecological problem of large cities, caused by the work of overland transport;

2. Implementation of this project will allow to reduce by 40 % the number of lorries on Ukrainian roads;

3. Such a delivery system does not depend on external natural and climatic conditions;

4. Delivery speed will increase considerably;

5. Save the city space without change;

6. Provides an uninterrupted and efficient logistics system;

7. Improve delivery in densely populated cities through the use of small self-propelled cars that will travel
underground.

Construction of one kilometer of tunnel for laying high-speed bilateral transit route will cost about 20
USD million. Construction of the stations of entry and exit from the tunnel will cost additional 70 USD
million for each object. It is therefore expedient to attract investors from China. The key areas for investing
in Chinese companies in the "One Belt, One Way" initiative are energy, transport infrastructure, logistics,
real estate. First of all, China is interested in the New Silk Road through Ukraine which will connect Europe
and Asia (Fig. 7).
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China invests a lot of money into the development of countries along the New Silk Road (Fig. 8). By
2020, investments will reach 800 USD billion. And the annual trade between China and the participating
countries will amount to 2.5 USD trillion [8]. Involving large state-owned Chinese capital in Ukraine will
reduce the risk of escalating Russia military action on the territory of Ukraine and will increase the
geostrategic value of Ukraine for China.

It is suggested to run this project, which will have two stages.

The first stage involves the creation of a pilot way of underground cargo delivery within Odessa, using
existing tunnels (catacombs). It is planned to create three main networks, which will connect the Odessa port
with three branches: with the warehouse area in the area of the market "7 km."; with airport; with the train
station. Production of all components may be provided by the involvement of domestic producers to the
project. It is necessary to conduct tracks, electrification of the tunnel and manufacture of railway capsules
(Kryukov carriage building). Costs for the implementation of the first stage of the project are presented in
Table 3.
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Fig. 8. China's foreign direct investment in the world
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The second stage of the implementation of this project involves the formation of a system of
underground cargo delivery in parallel with the passage of the Pan-Eurasian Corridor with the involvement
of Chinese investors.

The estimated costs of implementing this project are presented in Table 3.
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Table 3
Basic calculations for the implementation of the project for underground cargo delivery

Necessary steps for project implementation | Cost, USD min
Stage | (for the Odessa region)
Creating 3-way tunnels 400
Conducting tracks 20 km. length 35
Electrification of the tunnel 10
Purchase of carriage capsules 900
Total for Stage I: 1345
Income from service sales (UAH th) 1.92
Stage Payback Period 3 years
Stage |l (for the Pan-Eurasian Corridor)
Foreign investments 800000
Domestic investments 100000
Total for Stage II: 900000
Payback period of II stage 7 years
Notes: [6]

Taking into account the profit from sales and expenses for the implementation of this project, Ukraine
will receive a projected profit growth of 51 % after the first year of its implementation.

The payback period of the second stage of the project, based on the ratio of growth rates of freight
turnover and the costs for its implementation, will be 7 years.

Conclusions and perspectives of further research. The main problems of virtually all structural
elements of logistics infrastructure in Ukraine are the high level of its physical and moral deterioration. In
fact, the logistics infrastructure of all modes of transport has not been properly supported for years, it has not
been updated, and now it does not meet the requirements of international logistics operators.

The development of transport infrastructure is an important factor not only in integrating Ukraine into
the world economic space, but also in integrating the social and economic space of our country, which not
only links the regional system of resettlement and production but also contributes to the specialization and
co-operation of sub-objects of management. The modernization of logistics infrastructures, which has
remained almost unchanged since the 90s of the last century, raises not only the task of replacing outdated
equipment and engineering structures, but the need of their complex and systematic processing in accordance
with new technologies for the processing of freight flows. Accordingly, the problems of research regarding
the introduction of innovations into logistics infrastructure are actualized.

The EU's transport policy aims to promote environmental, safe and efficient mobility throughout
Europe, to support the internal commodity market and to ensure the right of citizens to move freely
throughout the EU. According to the new EU infrastructure strategy, transport sector funding will triple by
2020 and will reach 26 billion euros. At the same time, the financing of the transport sector will be reoriented
to a clearly marked new core network, which will form the basis of the transportation system within the
single European market. Its implementation will be facilitated by the creation of 9 major transport corridors
that will be joined by EU Member States and stakeholders, which will allow concentration of scarce
resources and achieving concrete results. This is a positive decision for Ukraine, since three of these nine
transport corridors go to the borders of our country, and we can participate in joint projects for their
development, including the implementation of underground logistics.
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