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In this paper we have outlined the main priority areas in digitalization of
Ukrzaliznytsia according to the ones stated by the Community of European Railway and
Infrastructure Companies in Vienna declaration, and also analyzed the current situation
regarding digitalization in Ukrainian railway transport in each of these areas. The priority areas
are Smart technical operations, Smart infrastructure, Smart freight and passenger transport,
Smart ticketing, and Smart human resources. There are a few projects implemented by
Ukrzaliznytsia (such as tracking rolling stock in real time with the help of the Internet of
things, digital ticket, updating the automated "Monthly Plan" system, creating an electronic
client's office, modernizing the customer service call center, etc.) and several ones which are
in progress.

Smart human resources appeared to be the less developed area in which there are no
relevant projects, only regular professional development courses provided once in 4 years.
Therefore we suggested digitalization of HR departments so that their specialists will be able
to deal with great amount of employees’ documents more efficiently and therefore, boost
effectiveness of dealing with personnel. Moreover, it might bring to life a shift to
transparency, e.g. transparent application and recruitment process, transparent remuneration
and feedback. But we should admit that a great problem connected with nepotism and
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corruption makes aforementioned shift highly unlikely and this is an urgent problem to cope
with.

Also, we have identified main problems impeding digitalization in Ukrzaliznytsia with
the help of a cause-effect diagram (Ishikawa diagram). They appeared to be caused by
financial factors (lack of investments), human factors (ineffective staff motivation and
manager’s reluctance to change), technical factors (insufficient technical level of fixed asset)
and organizational factors (no system approach to digitalization). To our mind, the crucial
one that should be solved first is manager’s reluctance to change (due to corruption and
outdated mindsets). It explains the absence of official Strategy or Programme of digitalization
in Ukrzaliznytsia and consequently, a relevant department in its structure. Should this great
obstacle be overcome, others will be solvable, especially with the help of European railways,
as it is promised in Vienna Declaration on commitment to support Ukrainian Railways.

The results obtained in the paper can be used in further research in this realm,
particularly in working out Strategy of digitalization for Ukrzaliznystia.

Key words: digitalization, railway transport, Ukrzaliznystia, smart ticket, smart
freight and passenger transport, Ishikawa diagram.

MPIOPUTETHI HAITIPAMKH TA TPOBJIEMH [IAGPOBI3AIII|
YKP3AJII3HUAL

Ha3zapenxko LJL, k.e.n., 0oenm (Yxp/lY3T),
Xonnman M.MxkKeii, oaxanasp
(Ilpuopescnuit ynieepcumem Kaponunu (Koneei, Ilicoenna Kaponina, CIIIA))

YV yitt cmammi mu oxpecaunu ocnoemi npiopumemni Hanpsamu yugposizayii Ykpzaniznuyi
8I0N0BIOHO 00 eusHaueHux y Bioencokiul dexnapayii Cnismosapucmea €6poneicoKux 3ani3HUYHUX
ma IHpacmpyKmypHux KOMNAHIU, a MAaKoxc NPOAHANI3VEANU NOMOYHY CUMYAYilo Uj000
yughposizayii no KodcHomy 3 yux Hanpamxie. lIpiopumemuumu HANPAMKAMU € «POZYMHI»
mexHiuHi onepayii, «pO3yMHA IHDPACMPYKMYPA», «PO3YMHULY BAHMANCHULL | NACANCUPCOKUL
MPancnopm, «po3yMHULL KEUMKOBULL NPOOANHCH | (PO3YMHUL TIOOCOKULL PECYPCH.

«Po3ymni kadpuy» eussunucs meHu po3guHeHow c@eporo, 8 sKill HeMae 8ION0BIOHUX
npoexkmis, auue pe2yisapHi Kypcu niosuyenHs Keanigikayii, ki npoeoosimuvcs pas Ha 4 poku.
Tomy mu 3anponoHysanu 8npo8aA0NCeHHs YUPpPosoco 8i00iny Kaopis, 0ns Ointbul eghexmueHoi
Ppobomu 3 6eUKOIO KibKICMIO OOKYMEHmMI8 CNiBPOOIMHUKIE ma, HAll20NI08HIWe, 051 Nepexod)y 00
npozopocmi y pobomi 3 nepcoHaioM.

Takooic 3a 0onomoeoro diazpamu Icikasu mu UABUIU OCHOBHI NpoblieMu, SKI 3a8aiCaromy
yugposizayii 6 Vxpzanisnuyi. 3’coéano, wo 80HU SBUKIUKAHI QiHaHco8uUMU (8I0CymHIiCMb
iHgecmuyiti), NHOOCOKUMU (HeegheKmusHa Momueayis NepcoHary ma HeOaANCAHHs 3MiH
KepieHUuKamu), mexHIiYHuUMUu (He0oCmamuiti MexHIYHUll pieeHb OCHOBHUX (HOHOI8) ma
opeaHizayitinumu (8i0cymHicmos cucmemno2o nioxody 0o yughposizayii). Hatigsaxcausiwioro
npooIEMOI0 BUABUILOCS HEDACAHHS 3MIH (Yepe3 KopYnyio ma 3acmapiyie MUCIeHHs KePiGHUKIB),
W0 NOSICHIOE GIOCYmHicmb o@iyitunoi cmpamezii wu npoepamu yugposizayii 6 Yrpzaniznuyi i,
8i0N08I0OHO, 8IONOBIOHO20 Denapmamenmy 8 ii CmpyKmypi.

Knrwouoei cnoea: yugposizayia, 3aniznuynuil mpancnopm, YKp3anizHuys, cmapm-
KGUMOK, IHMeNeKmyanbHUuil 6aHMANCHO-RACANHCUPCOKUIL mpancnopm, diazpama Icikasu

Introduction. Digitalization has been pandemic and especially by the war, when a
a priority for Ukraine for recent years. This lot of enterprises had to switch to remote
process has been sped up by the COVID-19 work. We have to admit that Ukraine is the

BicHuk exoHoMiky TpaHcnopTy i npomuciaoBocti Ne 78-79, 2022
47



IIpoGJsieMu TPAaHCIIOPTHOrO KOMILIEKCY Y KpaiHu

first country in the world in which digital
passports in a smartphone have become full
legal analogues of ordinary documents (in
2021). According to the report «Digital
Economy: Trends, Risks and Social
Determinantsy [1, p. 123], the level of
digitization of the Ukrainian economy varies
significantly, depending on the specific
industry. In such areas as financial services,
communication services, and logistics,
Ukrainian companies use the achievements of
information technologies as widely as foreign
competitors. However, in a number of
industries, the intensity of use of digital
technologies (as well as everything related to
them - automation, robotics) is extremely low
(in the mining industry, for example). This
situation is the reason for a significant lag in
labor productivity in the industry [1, p. 124].

Railway transport is not an exception in
this case. In spite of some projects of
digitalization implemented by Ukrzaliznytsia
(digital ticket, for instance), the level of
digitalization is still quite low, due to a number
of problems. We should admit that railway
transport is known to be a backbone of
Ukrainian economy (according to the
Integrated Report of JSC Ukrzaliznytsia, in
2020, the share of railway transport in traffic
volumes was 51% [2]). It’s significance has
risen dramatically at the wartime, as it has
transported millions of Ukrainians who had to
flee to safety.

Additionally, in a summit in Vienna
organized be the Community of European
Railway and Infrastructure Companies (CER)
in July 2022, the Declaration on Digitalisation
in the Railway Sector was signed (declaration
of intent) [3]. The European rail CEOs agreed
that digitization is the key factor for the future
success of the rail system. The declaration
states that digitization will help the European
rail system to develop further and thus make it
more competitive and resilient.

Which is why, taking into account
significance of the railway transport for our
country, and in line with European tendencies
in this realm, we devote this paper to main
priority areas of Ukrzaliznytsia’s
digitalization.

Analysis of recent studies. The issue
of digitalization of the railway transport has
been studied by Ukrainian scientists V.L.
Dykan, H.V. Obruch, [4, 5], V.V.
Kompaniets [6], 1.V. Tokmakova [7] and
others, whose works outlined the prospects
for the development of railway transport
enterprises (for instance, in [8]). At the same
time, the issues of promoting digitalization
with limited investment during the war
remained insufficiently researched, which is
why in the paper [9] we suggested using
experience of Indian Railways with startups
developing as a way of enhancing
digitalization in railway transport.

Unexplored aspects of the issue. In
spite of the fact that some publications are
dedicated to the digitalization issues on a
railway transport, the issues of classifying
existing and future projects of digitalization
in line with European documents and
agreements in this area and identifying main
problems impending digitalization are still
insufficiently studied.

The purpose of the study is outlining
main priority areas in digitalization of
Ukrzaliznytsia according to the ones stated
by the Community of European Railway and
Infrastructure Companies, and identifying
main problems impending digitalization with
the help of a cause-effect diagram.

Main body of the study. The Vienna
Declaration on Digitalisation in the Railway
Sector contains measures for a common
future of the European railway in the
following areas:

- "smart technical operations” (digital
automatic ~ coupling,  automatic  train
operations, etc., for the sake of increasing the
transport capacity of the Trans-European
Transport Network (TEN-T) and Rail Freight
Corridors;

- "smart infrastructure”, where rail
infrastructure is to be designed in such a way
that cross-border rail traffic through Europe is
simplified and there is more rail capacity for
both passenger and freight traffic; passenger
and freight transport itself should also become
"smart" - and be harmonized through
cooperation, even across national borders;
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- "smart freight and passenger
transport”, which includes overcoming
national operational specifications to create a
harmonized future European rail architecture;
continuing and deepening cooperation to
accelerate interoperability; in particular the
Europe-wide rollout of harmonised technical
solutions; supporting the removal of specific
national rules ("cleaning up of national
technical rules”) that hinder interoperability;

- "smart ticketing,” where the
European railways are committed to the
joint CER Ticketing Roadmap, which, among
other things, is intended to make it easier for
passengers to book international train ticket;

- "smart human resources,” to get
employees on board with the path to the
digital future at an early stage [3, 10].

So, the declaration establishes
the digital revolution as a turning point in the
development of the European railway
network.

Let’s analyze the current situation
concerning digitalization in Ukrainian railway
transport. In the Integrated Report of JSC
Ukrzaliznytsia (Management Report) for 2020
[2] (the freshest of the annual reports publically
available) the word «digitalization» is mentioned
only 5 times, including repetitions in the
Accessoires part.

According to the Integrated Report,
one of the tasks of JSC Ukrzaliznytsia is to
organize the connection of electronic
resources for the sale and execution of
electronic travel documents in the internal
connection to the transport portal of
electronic services of SE "Sectoral Center for
Digitalization and Cybersecurity”" (which is a
subject to the Ministery of Infrastructure of
Ukraine). Ukrzaliznytsia also supported the
digitalization of state-citizen relations and the
launch of the -Diial project in 2020 in order
to improve the quality of passenger service.
Users of "Diia" can present an electronic
certificate (ID) in the application when
boarding the train [2, p.55, p.147].

In March 2019 Association of
Industrial Automation of Ukraine (APPAU)

issued its own version of the Roadmap for
Digital Transformation of UZ, which was
sent to the relevant managers of UZ. There
was no reply [11].

Apparently, there is neither a strategy
(or a plan, or a program) of digitalization in
Ukrzaliznytsia, nor a specific department for
it at the moment.

But there are some individual projects
on digitalization which we arranged
according to the areas outlined by Vienna
declaration (given in the fig. 1.).

1. Smart technical operations. The
Ukrainian national operator of the industrial
Internet of Things (0G network) "Sigfox
Ukraine” has launched a new stage of
digitization of Ukrainian railway
transportation. The network of base stations
built in 2021-2022 now provides rail car
owners with the opportunity to track rolling
stock in real time.

Previously,  businesses  received
information about their cargoes and wagons
with a significant delay, despite the fact that
it was not free. From now on, we know not
only where each car is at this moment, but
also on which railway track it is located.
This, in addition to everything else, makes it
impossible to move wagons onto access
tracks for grain theft. It is indicative that in
just a few hours of operation the tracker can
recoup the cost of its five-year operation.
Thanks to the use of the latest monitoring
technologies, the operator learns in time
about unplanned operations with a wagon or
a row of wagons at a station [12]. We see
how the Internet of Things finds practical use
in domestic logistics. The concept of tracking
assets with the help of smart trackers and the
Sigfox network has proven itself well on five
continents, and Ukraine was no exception.

As for the future prospectives in this
area, they could be an intellectual railway
station, a self-diagnozed rolling stock,
according to the Roadmap of Digital
Transformation of Ukrainian Railways [13],
which unfortunately remains out of attention
of Ukrzaliznytsia’s authorities.
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+ Existing projects

Tracking freight cars by using
Internet of things (company Sigfox

1. Smart
technology

Ukraine)

Building a 1435mm-wide Eurotrack
connecting main Ukrainian cities with

European ones

Automated monthly planning
Client cabinet (for cargo owners)

Modern call center

Digital railway ticket
New application by
Ukrzaliznytsia

5. Smart Human

Resources for employees)

No specific projects (only regular
professional development courses

% Prospects

% Intellectual railway stations
% Self-diagnosed rolling stock

+ Customs visa-free regime

% Intellectual passenger car
< Intellectual freight car

++ Intellectual locomotive

<+ Intellectual train

+ Smart all-in-one ticket
for all types of transport

% Digital HR department
+ Digital skills courses
<+ Transparent recruitment process

Fig.1. Existing projects and prospects of digitalization in Ukrzaliznytsia according to the
areas outlined by Vienna declaration (worked out by the authors)

2. Smart infrastructure. Ukraine is
announced to start construction of a narrow
European gauge to connect its railway with the
European one. According to Prime Minister
Denys Shmyhal, at first it will be a connection
of large hubs and large cities (Lviv-Kyiv, Lviv-
Odesa, Lviv-Kryvyy Rih), and then a gradual
expansion throughout the country.

In addition, Ukraine plans to sign a
"customs visa-free regime" in the near future,
that is, to join the Convention on a Joint Transit
Procedure. This document, as he noted, is the
basis for the movement of goods between EU
member states. Technically, the country is
ready for this. Such connection will
significantly speed up customs clearance and
speed up the flow of goods. This is the best
quality of customs and new opportunities for
Ukrainian business [14].

3. Smart freight and passenger
transport. Ukrzaliznytsia  will have
implemented three projects related to the

digitalization of freight transportation by the
end of 2022 (according to [15]). The biggest
project is the update of the transportation
planning system of the automated "Monthly
Plan" system. The second project concerns
the creation of an electronic client's office
with many possibilities: exchange of letters
and electronic document flow, reports of
completed works, tax invoices with digital
signatures, and issuance of a transport
document. The third project concerns the
modernization of the customer service call
center. Work is also underway to create an
office for large clients. In addition, it is
planned to automate the planning process as
much as possible [15].

As for the future prospectives in this
area, we see this as implementation of an
intellectual carriage, an intellectual train, an
intellectual locomotive and an intellectual
freight car concept, according to the
Roadmap of Digital Transformation of
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Ukrainian Railways [13]. For instance,
intellectual carriage and train can include E-
commerce on board: the sale of goods and
services to the passenger, which can be
provided immediately or upon arrival at the
station, passenger control of car elements:
lighting (individual, in a compartment),
microclimate in a compartment.

4. Smart ticketing. This area is the
most developed in Ukrzaliznytsia as it
implemented digital booking and paying for
tickets several years ago and provided
acceptance of such tickets by train conductors
without printing them out (in a smartphone),
which is extremely convenient and easy as
well as returning tickets and getting a refund.
Additionally, a new application has been
launched by Ukrzaliznytsia recently, where
passengers can buy and return tickets for all
long-distance trains in Ukraine, receive
notifications about the route and the way of
arrival/departure of the train, and so on [16].

The next step in Ukrzaliznytsia
digitalization will be the development of a
new website, a single portal for on-board
services and the development of online
ordering for the usual railway services:
transportation of a car in a carriage, services
of station porters, search for lost things,
booking a lounge, etc. Undoubtedly, onboard
information and entertainment services in
carriages, as well as dynamic updating of
information support about schedules at
stations and stops for passengers will be
extremely useful, especially for development
of railway tourism.

There is also a smart all-in-one ticket,
which is a single ticket for all types of city
public transport. Its pilot project started in
2020 in Kyiv. It is planned to cover all types
of passenger transport to increase
convenience during the purchasing process.

5. Smart human resources. This area
is the least developed in Ukrzaliznytsia and,
unfortunately, there are no specific projects
on digitalization in it. Only regular
professional  development courses for
Ukrzaliznytsia’s white collars are provided,
according to the standards, once in 4 years.
Which is why we suggested in our paper [17]

implementation of special courses on
teaching digital skills that will enable
digitalization in all spheres, especially in
passenger transportation (for instance, for
train conductors and train managers).
Additionally, we suggest digitalization of HR
departments so that their specialists will be
able to deal with great amounts of
employees’ documents more efficiently and,
therefore, boost effectiveness of dealing with
personnel (as it is given in the article [18]).
Moreover, it might bring to life a shift to
transparency  between  employees and
management, e.g. transparent application and
recruitment process, transparent remuneration
and feedback. But we should admit that a
great problem connected with nepotism and
corruption makes aforementioned shift highly
unlikely and this is an urgent problem to cope
with.

This is not the only problem which
impedes the process of digitalization in
Ukrzaliznytsia. We have identified main
problems with the help of a cause-effect
diagram (Ishikawa diagram) which is
presented in the fig.2.

The main identified  problems
appeared to be caused by financial factors
(lack of investments), human factors
(ineffective staff motivation and managers’
reluctance to change), technical factors
(insufficient technical level of fixed asset)
and organizational factors (no system
approach to digitalization). To our mind, the
crucial factor that should be solved first is
manager’s reluctance to change. Despite the
fact that some of the managers claim
digitalization as an important way of
increasing  Ukrzaliznytsia’s  performance,
apparently the management system is highly
corrupted and therefore is not interested in
transparency which the digitalization brings,
in working out any digitalization strategy and
organizing a relevant department in its
structure. Should this great obstacle be
overcome, others are solvable, especially
with the help of European railways, as it is
promised in  Vienna Declaration on
commitment to support Ukrainian Railways
[19] signed on July 9™, 2022.
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FINANCIAL FACTORS

Lack of investments st
motivation

Unprofitable Lack of incentives
Passenger sector

Leaving of skilled
Corruption \ employees

Ineffective staff

HUMAN FACTORS

Managers’ reluctance
to change

\

Corruption

Outdated
corporative culture

Significant debts on Ioans\Lack of skills for innovatior\ Outdated mindsets \
\ \ \

/
/

Obsolete repair equipment /

Critically worn rolling stock

Obsolete track facilities

Insufficient technical level
of fixed assets

TECHNICAL FACTORS

Problems

Absence of
Digitalization Strategy

Absence of Digitalization
Department

No system approach to
digitalization

ORGANIZATIONAL FACTORS

Fig.2. Cause and effect diagram of factors impeding digitalization in Ukrzaliznytsia (worked
out by the authors)

Conclusions and prospects for
further research. In this paper we have
outlined the main priority areas in
digitalization of Ukrzaliznytsia according to
the ones stated by the Community of
European Railway and Infrastructure
Companies in Vienna declaration, and also
analyzed the current situation regarding
digitalization in Ukrainian railway transport in
each of these areas. The priority areas are
Smart technical operations, Smart
infrastructure, Smart freight and passenger
transport, Smart ticketing, and Smart human
resources. There are a few projects
implemented by Ukrzaliznytsia (such as
tracking rolling stock in real time with the
help of the Internet of things, digital ticket,
updating the automated "Monthly Plan"
system, creating an electronic client's office,
modernizing the customer service call center,
etc.) and several ones which are in progress.

Smart human resources appeared to be the
less developed area in which there are no
relevant projects, therefore we suggested
digitalization of HR departments which will
lead to transparent application and
recruitment process, transparent remuneration
and feedback.

Also, we have identified main
problems  impeding  digitalization in
Ukrzaliznytsia with the help of a cause-effect
diagram (Ishikawa diagram). They appeared
to be caused by financial factors (lack of
investments), human factors (ineffective staff
motivation and manager’s reluctance to
change), technical factors (insufficient
technical level of fixed asset) and
organizational factors (no system approach to
digitalization). To our mind, the crucial one
that should be solved first is manager’s
reluctance to change (due to corruption and
outdated mindsets). It explains the absence of
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official  Strategy or Programme  of
digitalization in  Ukrzaliznytsia  and
consequently, a relevant department in its
structure. Should this great obstacle be
overcome, others will be solvable, especially
with the help of European railways, as it is
promised in  Vienna Declaration on
commitment to support Ukrainian Railways.

The results obtained in the paper can
be used in further research in this realm,
particularly in working out Strategy of
digitalization for Ukrzaliznystia.
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