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SMART TECHNOLOGIES IN THE TRANSPORT MANAGEMENT SYSTEM:
EXPERIENCE OF THE EUROPEAN COUNTRIES

The main reasons that hinder the development of transport logistics in Ukraine are identified: technical
and technological backlog of the domestic transport system, insufficient level of maintenance of the transport
infrastructure; lack of private investment; increase in the cost of transport services. The main criteria for
evaluating smart technologies are highlighted: environmental friendliness, energy efficiency, security,
mobility; optimization of the traffic system; economy. Innovative tools for improving transport management
in the EU countries that contribute to smart management are identified: car sharing; smart parking,; the
only integrated intelligent transport system of the city; drones, electronic control system of the transport
system. Generalized directions of the development of transport support: electrification of transport; the
use of new energy sources (primarily hydrogen); the use of new types of vehicles and their hybridization,
vehicle robotics, unmanned vehicles; replacement of material movements with information, improvement of

transport logistics.

transport logistics, management.

Formulation of the problem. One of the priority tasks
of Ukraine in the context of European integration is the
dynamic development of the domestic transport system
with the help of smart technologies. Transport takes a lead-
ing place in the life of any country. Therefore, the improve-
ment of the transport management system is possible only
through the introduction of innovative smart technologies.

The use of smart technologies in the transportation
management system is constantly expanding, as well as the
opportunity to explore their updated versions and capabili-
ties systematically. By conducting such an analysis, many
organizations will be able to modernize their own transport.

The EU’s main objective is to create an environmen-
tally friendly, safe and energy efficient single European
transport system. Such circumstances testify to the need for
scientific research to determine strategic directions for the
development of transport security management in Ukraine.

Analysis of recent research and publications. The
systematic view that strategic logistical management of
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economic development of the country should be based on
the introduction of innovative logistics technologies was
formulated by S.V. Smerichevskaya [1]. Smart Transpor-
tation Matters was addressed by Matthew N.O. Sadiku,
Adebowale E. Shadare, Sarhan M. Musa [2]. However, a
number of issues remained unresolved.

Formulating the goals of the article. Research of the
experience of the European countries on smart technolo-
gies in the transport management system.

Presenting of main material. The transport system of
Ukraine consists of transport infrastructure, vehicles and
management system. The largest volume of cargo turnover
is carried out by road and rail. Thus, in 2018, their share
in the overall structure of freight traffic was 73.4 % and
19.6 %, respectively [3, p. 30].

The activity of all modes of transport is coordinated
by the Ministry of Infrastructure of Ukraine. The Law of
Ukraine “On Transport” [4] states that the Unified Trans-
port System of Ukraine is formed by:
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— public transport (rail, water, road, air, electric, metro);

— industrial railway transport; departmental transport;
pipeline transport; ways to connect to the public.

The main reasons hampering the development of trans-
port logistics in Ukraine are [5]:

— firstly, the technical and technological backlog of the
domestic transport system in comparison with the devel-
oped European countries;

— secondly, insufficient level of maintenance of the
transport infrastructure as a whole;

— thirdly, lack of private investment;

— fourthly, the increase in the cost of transport services.

The current state of transport infrastructure and the
level of transportati on organization does not meet the
European standards of quality of transport services and the
principles of the concept of sustainable (balanced) devel-
opment [6, p. 34].

The European Union had defined Intelligent Trans-
portation Systems (ITS) as a system, “in which informa-
tion and communication technologies are applied in the
field of road transport, including infrastructure, vehicles
and users, and in traffic management and mobility man-
agement, as well as for interfaces with other modes of
transport”.

Intelligent transportation includes the use of several
technologies, from basic management systems such as car
navigation; traffic signal control systems; container man-
agement systems; automatic number plate recognition or
speed cameras to monitor applications, such as security
CCTV systems; and to more advanced applications that
integrate live data and feedback from a number of other
sources. ITS technologies allows users make better use
of the transportation network and also paves the way for
the development of smarter infrastructure to meet future
demands. The evolution of intelligent transportation sys-
tems is providing a growing number of technology solu-
tions for transportation managers as they seek to operate
and maintain the systems more efficiently and improve
performance [7].

An example of the benefits of the implementation of
intelligent transportation technologies can be found in Aus-
tria, where the country’s Autobahn and Highway Financial
Stock Corporation (ASFiINAG), turned to Cisco’s Con-
nected Roadways solutions to bring the “internet of things”
to its roadside sensors. The result is a highway designed to
monitor itself, send information to drivers and predict traf-
fic to ensure lanes stay clear of congestion [7].

Smart technologies in the transportation management
system are interpreted in Figure 1.

In our opinion, we can distinguish the following criteria
for the assessment of smart technologies in the transport
management system (Fig. 2).

The main criteria for the assessment of smart technolo-
gies in the transport management system in the European
countries have become (Fig. 2):

— environmental friendliness (use of ecotransport:
electric cars, electric bicycles, electric scooters, trains
and trams). For example, in 2021, the German auto-
motive industry will produce about 1.3 million electric
vehicles. There is an increase in the level of demand for
electric vehicles among the EU countries, in particular
in the Norwegian market. In the EU, in such countries
as the Netherlands, Germany, Belgium, Italy, France and
Austria, electric bicycles have become the fastest grow-
ing segment of eco-transport;

— energy efficiency (reduction of fuel consumption
by vehicles per kilometer, including expedient (efficient)
use of fuel);

— security (digitization of transport based on the use
of electronic vision and Big Data technologies (control of
each vehicle and significant unloading of traffic flows, as
well as improving the level of traffic safety);

— mobility (multimodal model of transport, permanent
mobility);

— optimization of the traffic system (intelligent trans-
port systems, in particular “smart” highways (transport
detectors flexibly regulate the density of traffic flows);

— economy (saving time and energy).
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Fig. 1. Smart technologies in the transportation management system
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Evaluation criteria for smart technologies
in the transportation management system
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Fig. 2. Criteria for evaluation of smart technologies in the transport management system

Source: own design

Innovative tools for improving transport management
in EU countries are smart technologies that promote smart
governance, including:

— car sharing (car exchange services);

— smart parking (sensor network allows you to quickly
find free parking spaces);

— the only integrated intelligent transport system of the
city, which includes two automated systems: 1) the account
of payment of fare (electronic ticket); 2) dispatching con-
trol (monitoring, management and control of passenger
traffic, including the display of traffic on the map by GPS
trackers, information boards at stops with timetables);

— drones (delivery of goods, monitoring, disaster relief
(delivery of medicines and essentials, assistance in search
and rescue operations), crime prevention, national borders)
are particularly effective in agriculture, energy, transport
and logistics, oil and gas industry, military affairs, etc.;

— electronic control system of transport system.

Based on the size of the market and the requirements
for mobile devices on the network, there are the following
major opportunities for mobile network operators: telemat-
ics service with Usage Based Insurance (UBI) and Fleet
Management, smart parking service based on the Narrow-
Band IoT (NB-IoT) network technology, Emergency Ser-
vice Network (ESN) based on LongTerm Evolution (LTE)
network and enhanced Advanced Driver Assistance Sys-
tems (ADAS) based on LTE-V or 5G network [8, c. 4].

Thus, the experience of the European Union states that
the implementation of “Cyber-Physical Systems” (CPS),
including on transport, is a strategically effective tool, in
particular the systematization of transport systems through
digitization and the use of innovative environmentally
friendly technologies on vehicles. Areas of systematic
development of transport support are the following:

— electrification of transport;

— use of new energy sources (especially hydrogen);

—use of new types of vehicles and their hybridization;

— robotization of vehicles, unmanned transport;

— substitution of material movements by information;

— improvement of transport logistics.

78| Tom 31 (70). N2 2, 2020

The development of transport security is possible
through cross-border cooperation programs: Poland-
Belarus-Ukraine and Ukraine-Romania, financed by the
European Union under the European Neighborhood and
Partnership Instrument (ENPI).

A non-profit program for the transfer of efficient tech-
nologies and business experience — PUM Netherlands
Senior Experts — helps to solve problems related to the
greening of transport.

All of these programs are aimed at: firstly, ensuring
efficient mobility, reducing congestion, increasing security,
developing smart equipment, infrastructure and services to
improve the transport system; secondly, the introduction of
new technologies and increased resource efficiency (in the
transport sector, this is the “greening” of vehicles).

Conclusions. Thus, the main reasons that hinder the
development of transport logistics in Ukraine are the fol-
lowing: technical and technological backlog of the domes-
tic transport system; insufficient level of maintenance of
the transport infrastructure as a whole; lack of private
investment; rising cost of transport services. The main cri-
teria for the evaluation of smart technologies in the trans-
port management system in European countries include:
environmental friendliness, energy efficiency, security,
mobility, optimization, economy.

The experience of EU countries shows that innovative
tools for improving transport management are smart tech-
nologies that contribute to smart governance: car sharing;
smart parking; the city’s only integrated intelligent trans-
portation system; drones; electronic system of transport
system management.

The directions of systematic development of transport
support are: electrification of transport; the use of new
sources of energy (primarily hydrogen); the use of new types
of vehicles and their hybridization; robotization of vehicles,
unmanned transport; substitution of material movements by
information; improvement of transport logistics.

Logistics of Ukraine’s economy through smart tech-
nologies will become a promising direction for further
research.
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CMAPT-TEXHOJIOI'TI B CUCTEMI YIIPABJIIHHSI TPAHCIIOPTHUM 3ABE3IIEYEHHSIM:
JTOCBLI €BPOIIEMCBKUX KPATH

Hocnioaceno eeponeticokuii 00C8i0 cMapm-mexHono2ii  cucmemi ynpasiinis mpancnopmuum sabesneuennsm. Bus-
HA4eHO OCHOGHI MPUYUHU, WO CMPUMYIOMb PO3EUMOK MPAHCNOPMHOL Jo2icmuKku 6 Ykpaini: mexuiko-mexuonoeiune
8I0CMABAHH GIMYUUHAHOT MPAHCNOPMHOL CUCeMU, HeOOCMAMHIL PieHb MEeXHIYHO20 00CY208Y8AHHA MPAHCHOPMHOL
inghpacmpykmypu 6 yinomy, Hecmaua RPUGAMHUX IHEECMUYIL, 3POCMAHHS 6APMOCMI MPAHCROPMHUX nocaye. Buokpem-
JIeHO OCHOBHI Kpumepii OYiHKU SMmart-mexHonozit 6 Cucmemi ynpasiinis mpancnopmHum 3a6e3neuenam y €6pOneucbKux
Kpainax: ekonoeiunicmy (3aCmMocy8anus eKOmpancnopmy: elekmpomooinie, enekmpogenocunedis, eneKmpuiHux
cKymepie, noizdie i mpameais), enepeoeghekmusnicms (3MEHUENHS CHONCUBAHHS NATUBA MPAHCHOPIMHUMU 3ACOOAMU HA
Kinomemp), Oe3neunicmov (OIOHCUMANI3AYis MPAHCNOPMY HA OCHOBI BUKOPUCIAHHS €LeKMPOHHO20 30pPY | MeXHON02iu
Big Data (konmpons K0dicH020 mMpancnopmuozo 3acody ma 3nayme po3eaHmadceHHs mpaHCROpmMHUX NOMOKIG, a MaAKOHC
niosuujenHs pieHs 06e3neyHocmi pyxy), MOOLIbHICMb (MYILIMUMOOAIbHA MOOelb Nnepese3eHb, CMAld MOOIIbHICMb),
onmumizayis cucmemu pyxy mpancnopmy (iHmenexmyanvbHi mpancnopmui cucmemu, 30Kpema «po3ymMHi» mpancnopmui
mazicmpani (MPAHcnopmui 0emeKmopu SHyuKo pe2yiioloms WIIbHICMb MPAHCNOPMHUX NOMOKIB), eKOHOMIYHICMb
(exoHomisi uacy i enepeopecypcis). Busnaueno innosayivini incmpymenmu YOOCKOHAICHHS YAPAGIIHHA MPAHCROPMHUM
3abesneuennam y kpainax €C € smart-mexnonoziu, sSKi Cnpusomes Smart-ynpasiinuio (smart governance): Kapuepine
(nocnyeu 3 06MiHy a8mMoOMOOINAMU), PO3YMHA NAPKOBA (CEHCOPHA Mepedicd O0380IA€E WBUOKO 3HAUMU BLIbHI MIicys O
NapKy8amHs); €OUHA iHMezpo8ana iHmenekmyalbHa mpaHcnOpmHa CUCeMA MICMa, o BKII0YAE O8I ABMOMAMU30BAHI
cucmemu. 1) obnix onramu npoizoy (enexmpounuti Keumox), 2) oucnemuepcvke YNpasiinis (MOHIMOpuHe, YAPAaeinHs
ma KOHMpONb NACANICUPCLKUX Nepeee3eHb, 30Kpema 6i0obpadicents pyxy mpancnopmy Ha kapmi no GPS-mpexepax,
ingpopmayitini madio Ha 3YNUHKAX 13 PO3KAAOOM PYXY), OPOHU, eleKMPOHHA CUCHeMA YNPAGIIHHA MPAHCNOPMHOIO CUCHe-
MoMw. Y3azcanbneno HanpsamMu cecmeuH08020 pPO36UMKY MPAHCNOPIMHOZ0 3a0e3nedeHHs: eleKmpugikayis mpancnopmy;,
BUKOPUCMAHHA HOBUX 0Jicepell enepeii (nepui 3a 8ce 800HIO), GUKOPUCTIAHHS HOBUX 8UOI8 MPAHCNOPMHUX 3dc00i8 ma ix
2ibpuousayis; pobomusayis mpancnopmuux 3acobis, 6e3sniiomuull MmpaHcnopm, 3amileHHs MamepiaibHux nepemiujeHs
inghopmayitinumu,; 600CKOHANEHHA MPAHCHOPMHOL I02ICIUKU.

Kniouosi cnosa: innosayii, possumox, cucmema, cMapm-mexHono2ii, mpaicnopm, mpaHcnopmua ingpacmpykmypa,
MPAHCNOPMHA 102ICIMUKA, YNPAGNIHHAL.

CMAPT-TEXHOJIOI'MM B CUCTEME YIIPABJIEHUSA TPAHCIIOPTHBIM OBECIIEYEHUEM:
OIIBIT EBPOITEMCKHAX CTPAH

Onpedenenvl 0OCHOBHbIE NPUHUHBL, KOMOPbIE COEPHCUBAIOM PA3SUMUE MPAHCNOPMHOU T02UCUKY 6 YKpaue: mex-
HUKO-EXHON02UYeCKoe OMmcmasane OmevecmeenHol mpancnopmuoll Cucmemsl;, HeOOCMAMOUHbIL YPOGeHb mexX-
HUYECKO20 O0OCTYHCUBAHUA MPAHCNOPMHOU UHDPACMPYKIMYPbL 8 YENOM, HeOOCMAMOK YACMHbIX UHBECTUYUL, pPOCM
CMOUMOCIU MPAHCNOPMHBIX YCaye. Boloenenvl ochosHbie Kpumepuu OYeHKy Smart-mexHonocuil: dIK0102U4HOCMb, IHep-
200¢hpexmusrnocmyb, becneyHocmy, MOOUNILHOCHb; ONMUMUSAYUL CUCTEMbL OGUICEHUS. MPAHCHOPMA, IKOHOMUUHOCHb.
Onpedenenvl UHHOBAYUOHHbBIE UHCIMPYMEHMbL YCOBEPUICHCNBOGAHUA YNPAGIEHUS MPAHCNOPMHbIM 0becneueHuem 6
cmpanax EC, komopuie cnocobcmeyiom smart-ynpagienuio: kapuepute, yMHaa napKoska, eOuHCmeeHHds unmezpupo-
6aHA UHMENNEKMYANIbHAS MPAHCNOPMHAS CUCIEMA 20p00a, OPOHbL, DNEKMPOHHASL CUCeMA YNPAsieHUs mpaHcnopm-
Hou cucmemou. O60OWEeHHO HANPABIeHUs CeCMENH08020 PA3GUMUS MPAHCNOPMHO20 0Decnedenus: d1eKkmpugurayus
MPAHCNOPMA; UCNONL30BAHUE HOBbIX UCMOYHUKOG dHepaull (npedicoe 6ce2o 8000pody); UCNONb30OBAHUSL HOBIX GUOOS
MPAHCNOPMHBIX CPEeOCMmE U UX 2ubpuousayus, pobomusayus mpaHcCnOpmHbIX CPeOCma, OecnuiomHslll MpaHcnopm;
3ameuyenue MamepuailbHblX nepemelyeHuti UHGOPMayUOHHBIMU; COBEPULEHCIBOBAHUE MPAHCNOPIMHOU JI0CUCHUKU.

Knioueevie cnoea: unnoséayuu, pazeumue, CUCmeMd, CMApmM-MeXHON02UU, MPAHCROPM, MPAHCHOPMHAA
uHgpacmpykmypa, mpancnopmuas 102UCmuKa, ynpasieHue.
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