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THE ROLE OF UKRAINIAN RAILWAY TRANSPORT IN MODERN
LOGISTIC PROCESSES

Purpose. As Ukraine actively develops its transport and logistics network taking into account the modern
changes, the ever-increasing trade volume between the Europe and Asia, presents a good opportunity for increasing
interoperability for the networks of international railway transportations. The study is aimed to consider in detail
main components of railway interoperability and possible ways for achievement of their interaction.
Methodology. The idea of interoperability was taken as a basis as a part of logistic system at railway. The crossing
of different types of gauges was analyzed on the example of collaboration of Ukraine with European and Asian
countries due to the increased freight traffic volume between them. Findings. Taking into account the basic tech-
nical parameters unifying the railway operation we found out the following principles: to agree upon a set of tech-
nical parameters, essential for the interoperability of the entire region; to determine the values and methods for
agreement of the technical parameters to achieve technical interoperability; to decide on gradual implementation of
technical interoperability, starting from the international corridors in a coordinated way depending on the priorities
of international transportations. Originality. We considered the value of interoperability as a part of railway logistic
systems. Practical value. The obtained results of search can be used during implementation of common platform of
Ukraine’s collaboration with other countries related to the railway interoperability by establishing common base for
work in prospective collaboration.
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a significant increase in mobility and higher levels
of accessibility [16]. Ukraine can take the right
steps to seize this opportunity by enhancing devel-
opment of interoperability in railways through ini-
tiatives such as support the investments in railway
infrastructure to achieve technical interoperability,
harmonization of the regulatory framework for the
railway industry (mainly common safety rules),

Introduction

In rail transport, the concept of interoperability
appeared along with the implementation of Euro-
pean Directives relating to the establishment of the
rail market and the increase in the possibility of the
transfer of transport by rail between countries [3,
10]. Interoperability of railway transport develop-

ment is not only a matter of achieving Ukraine’s
potential but also ensuring the country’s access to
international markets. Movements of people, goods
and information have always been fundamental
components of human societies. Contemporary
economic processes have been accompanied by

regulation of the border crossing procedures to fa-
cilitate international traffic and implementation of
the commercial and legal framework for interna-
tional rail transport [3, 13].
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Purpose

The article is aimed to streamline the study by
suggesting that we could offer a common platform
of collaboration of Ukraine with other countries for
activities related to the railway interoperability
subject, preserving common data base for member
countries.

Methodology

The contemporary transportation market re-
quires from the railway transport of Ukraine the
high level of quality, regularity and reliability of
transport services in field of logistics [4]. In the
conditions of market economy one of the main fac-
tors that contributes to the establishing and secur-
ing a leading position at the transportation market
is the competitiveness of railway transport in dif-
ferent kinds of traffic volumes. In addition, the
transport infrastructure state of Ukraine should
comply with the requirements of the European Un-
ion (EU) [13]. Under the existing state of the
Ukrainian railways technical equipment that needs
renewals at almost 80%, there also arises the prob-
lem of optimization of the passenger complexes
functioning process to achieve the effective organ-
ization of transportation process [17]. This is nec-
essary in order to obtain economic effect, which
will yield the possibility to gradually update the
carrier’s rolling stock in our days.

Transportations must not be only convenient
and affordable, but they should also meet the re-
quirements of safety and high-speed delivery in
order to ensure the competitiveness of the railway
transport with logistics methods [4]. In view of the
extent and complexity of the rail system, it has
proved necessary, for practical reasons, to break it
down into the following subsystems: infrastructure,
control command and signaling, energy, rolling
stock, operation and traffic management, mainte-
nance for freight services. For each of these sub-
systems the essential requirements must be speci-
fied and the technical specifications and interfaces
to meet these essential requirements [3].

The railway transport improvements should be
sent generally on maintenance of trains and wag-
ons. The main improvement tasks regarding the
technology of the trains and wagons processing are
the reduction of technological operations duration,
the decrease of the interoperable downtime dura-

tion for minimizing transportation costs, ease of
the wagons and trains replacement during the cir-
culation in the places of destination [15]. One of
the means for the achievement of the interoperability
is the division of the European railway system into
sub-systems:

— infrastructure (rails, switches, constructions),

— energy (electrification equipment, overhead
trolley lines),

— control, command and signaling (equipment for
ensuring the safety, control and regulation of the
movement of trains),

— interface (current collectors, wheel-rail inter-
face, etc.) [25].

The idea of interoperability it is a part of lo-
gistic system work in the world. To implement in-
teroperability into Ukrainian’s railway logistic sys-
tem and around the world means to eliminate the
operational barriers in developing flawless interna-
tional transport services. To make railway interop-
erable with other railways means to harmonize the
technical parameters, operational procedures and
the legal environment of the two entities. It is
a complicated goal, as it depends on the interoper-
ability of many other entities in the countries to
which the two railways belong. International expe-
rience shows that achieving railway interoperabil-
ity may become in some cases an exceptionally
difficult task, as it requires strong political support
and active involvements from all involved coun-
tries to harmonize national policies and practices
[10]. Railway interoperability can be achieved
through a coordinated approach of the member
countries in three major directions shown in
Figure 1. There are unified contractual obligations
vis-a-vis customers from origin to destination;
common technical parameters of railways infra-
structure and rolling stock; harmonized operational
practices over an entire international route.

Operational Interoperability

Technical Interoperability

Legal Interoperability

Fig. 1. Components of railway interoperability

Technical interoperability is usually the most
expensive component to be achieved compared
with the operational and legal components of in-
teroperability. It requires very large investments.
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Most major railway corridors connecting between
two and more railways will include at least one
exchange of gauge and so the common technical
parameters must be agreed upon the technical
means necessary to allow trains to continue their
routes through destination, running over different
gauge of railways. Possible list of countries where
Ukraine can have a common platform of collabora-
tion is shown in Table 1 [16].

Currently, when large railway networks are al-
ready built on different track gauges, the efforts are
directed to develop and implement technical and
operational procedures for increasing the interop-
erability between the existent different track rail-
ways by reducing the operating time in the track
changing stations and diminishing the operating
costs of railway transport from origin to destina-
tion.

Collaboration is the highest level of decision
making. It involves political alliances between
heads of state, parliaments, and governments along
the corridor. Cooperation is mutual support by
ministries and agencies. Management refers to the
effective running of the corridor. An agreement
refers to any form of document, binding or not,
that reflects the willingness and commitment of the
parties concerned by the development of the corri-
dor and endorsed by them, including a memoran-
dum of understanding, a convention, a treaty, or
other types of agreements [20]. Joining the existing
international railway conventions is the only way
to comprehensively address the legal issues of in-
ternational rail transport across the entire continent
and in relationship with Europe. After joining one
of the existing international railways conventions,
neighboring countries or all countries along a cor-
ridor may sign subsequent bilateral or multilateral
agreements for joint implementation of their
agreed up on obligations for managing internation-
al railway transport services, but only in the gen-
eral framework established by the international
convention they belong to [19]. Figure 2 presents
schematically the cascade of agreements in their
logical order: governmental agreements, agree-
ments of state institutions involved in border cross-
ing procedures, agreements of neighboring rail-
ways for handing over the train at border, agree-
ments between railways along the corridor for
providing joint transport services.

Table 1
List of countries —Track Gauges
Nr Country Track gauge [mm]
1676 1520 1435
1 Ukraine
2 Belarus
3 Poland
4 Slovakia
5 Romania
6 Moldova
7 Bolgaria
8 Turkey
9 Georgia
10 Armenia
11 | Azerbaijan
12 Russian
Fed.
13 | Kazahstan
14 | Uzbekistan
15 Mongolia
16 Pakistan
17 Nepal
18 India
19 China

Bilateral / multilateral agreements /
contracts among railways along the corridor

Subsequent agreements between the
neighboring railways

Subsequent agreements between border
police, customs, sanitary, phytosanitary...

Bilateral border crossing agreement
between governments

Membership to one of International Rail Conventions

Fig. 2. Layers of legal interoperability

As customers are interested in door to door
transport solutions, railways must develop ade-
quate interfaces with road, water and air transport
to become part of logistic chains. It should be
a vital objective for the railways, knowing that the
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decision of choosing the routes and modes of
transport is usually made not by shippers, but by
logistic operators. Any transport corridor will at-
tract traffic and trade only when it will be competi-
tive in the context of supply chains. The needs of
specific supply chains, the flexibility of the inter-
modal services and the provided value-added ser-
vices will play paramount roles in the logistic deci-
sions. These requirements do not apply to particu-
lar sections of the international routes, but to entire
transport-logistic chains. However, infrastructure
alone would not facilitate the movement of people
and goods between countries if non-physical im-
pediments are not removed. Efforts to facilitate
transport are paramount to the smooth movement
of goods and people especially in international
traffic, as transport facilitation contributes to the
diminishing of the economic distance to markets.
Transport facilitation can only serve its purpose if
based on harmonized legislation, institutions, and
practices, at national, sub-regional, regional and
international level [2].

Findings

The reality illustrates that it is not easy to de-
fine and to put in place a harmonized concept for
improving the interoperability of railways across
the region. One of the main difficulties is the huge
diversity of countries and railways in region. But
presently, all European countries are members of
The Convention concerning International Carriage
by Rail (COTIF) and a lot of barriers to the in-
teroperability of railways, are eliminated. The
railway traffic between the European countries is
based on these rules and regulations. Also, the Or-
ganization for Cooperation of Railways (OSJD)
was established as the equivalent of the Interna-
tional Union of Railways to create and improve the
coordination of international rail transport. Con-
cerning especially the transports between Europe
and Asia, it has helped develop cooperation be-
tween railway companies and with other interna-
tional organizations. The members of this organi-
zation created an international transport law [19].
Following from our search work we assumed that
both of these organizations can be used as a ground
to collaboration of all countries from the list in Ta-
ble 1 guided by the principles of interoperability
set forth in this work.

TN
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EG (2 SA\\\\\\\\§§

‘ COTIF + OSJD COTIF Associate Member

lCOTIF
Fig. 3. COTIF / OSJD membership
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As we see in Figure 3 Ukraine is a member of
both organizations what gives geographically great
opportunity for development in interoperable field
in the direction with Europe and Asia. Interopera-
bility can use its worldwide influence to invite the
experts from OSJD, COTIF and from other relevant
international entities to support the efforts of the
railways of the regions in this direction. To become
competitive on international railway transport is
a very challenging task which requires cooperation
of countries, adaptability of railways to the market
demands and continuous improvement of the quali-
ty of railway transport services. Once a system is
interoperable it opens the door to new markets, and
not just in Europe. Railways have always needed to
conform to standards and with an assurance regime
to certify that products and systems comply. The
EU interoperability regulations provide a common
system for verification and approval across all of
Europe [2]. The implementation of the interopera-
bility may help the member countries to achieve
this objective in a coordinated approach and using
working methods adapted to the needs and possibil-
ities of each country.

Originality and practical value

The competitiveness of the international railway
transport is a matter of active participation in a co-
ordinated approach of all involved parties, as in all
cases of logistic chains, the quality of operation of
international traffic along a certain route is defined
by the possibility of interactions of transport modes
on the way between countries, optimized material
and informational flows also. Conducted research
on the example of Asian and European countries
gave us the opportunity to consider Ukraine as
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a possible participant in interoperable work with
Asian countries in connection because of the growth
of freight traffic volumes to the country. Presently,
maritime transport is by far the dominating mode of
transport in the Euro-Asian trade. However, by inte-
grating railways as part of the logistic chains, land
transport maybe come an important complement to
shipping services and may increase the reliability of
high-value and time-sensitive supply chains using
all the basics of interoperability. That means the
ability of a rail system to allow the safe and uninter-
rupted movement of trains which accomplish the
required levels of performance for these lines. This
ability depends on all the regulatory, technical and
operational conditions which must be met to satisfy
the essential requirements.

In the conducted studies, the analysis of possible
variants of transportation logistics from Eastern
Ukraine to Poland was made. For comparison, sev-
en possible variants of transportation and a new pro-
ject solution is selected. Based on the SWOT analy-
sis, as well as marketing and logistics research on
project variants, it has been proved that the pro-
posed direct rail route can compete on an equal foot-
ing with existing variants of transport [1].

Recently, the demand for international trans-
portation and transport services has increased sig-
nificantly among Ukrainians and residents of Eu-
rope. But nowadays, the clients most often act as
a logistician of their transportation, without having
complete data on the reliability and safety of
transport networks, rolling stock of different
modes of transport, schedules and routes.

The introduction of logistic approaches to the
development of Ukraine's transport system will
allow the client to make his own decision about the
option of a trip depending on the most important
factors and characteristics of transport service for
him. Ukrzaliznytsya (UZ) and Polish Railways
(RKR) have a unique opportunity to assist clients
in providing information and logistic services, as
well as in selecting the most favorable transporta-
tion options. For this purpose, it is necessary to
organize traffic between the largest cities of Eu-
rope and to enable goods to cross the border con-
veniently and quickly. Therefore, one of the most
promising ways of solving this problem is to diver-
sify the activity of railway transport in the market
of transport and international transportation ser-
vices. Expanding the network of international rail

routes will attract goods from other modes of
transport, as well as increase the percentage of
tourists who plan to visit popular corners of both
Ukraine and other EU countries [12, 16].

Conclusions

Opening the railway market for services requires
the implementation of the interoperability condi-
tions, to integrate railway systems and enable the
movement of passenger and freight trains without
unnecessary restrictions arising from the technical
and organizational differences in these systems. Al-
lowing access of interoperable trains to interopera-
ble networks is preceded by activities that allow the
assessment of the fulfillment of all basic conditions
in terms of technical compatibility, performance,
and organization of the trains [11]. Taking into con-
sideration the huge financial impact of eliminating
the existing technical barriers in railway transporta-
tion system, it is highly advisable to develop a strat-
egy for achieving the technical interoperability in
stages, starting with the major railway corridors.
Railway in the region must be aware that the
smooth interoperation of different modes of
transport will facilitate more efficient use of the ex-
isting infrastructure and will increase the efficiency
of transport system. Finally, high-performance
transport corridors using intermodal transport chains
and integrated routes will facilitate more rapid eco-
nomic growth. All these challenges require further
harmonized efforts of the member countries to iden-
tify appropriate solutions to complex issues, as:
a) intermodal trans-shipment terminals and logistics
centers; b) trans-shipment technologies; ¢) electron-
ic fare management systems across different
transport modes; d) transport management across
different modes of transport. The rail transport
mode is the more effective and efficient by the fact
it connects the most populated areas at increasingly
high speeds, providing social cohesion at national,
European and international level. The interoperabil-
ity and resilience of the rail systems are the key
challenges to strengthen the competitiveness of rail
products and operations. Moreover, the increasing
speed opens the door to new services, crossing bor-
ders [7]. This issue is highlighted as the next essen-
tial step for enhancing the railway transport compet-
itiveness, once the railway interoperability is
achieved.
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POJIb 3AJII3BHUYHOI'O TPAHCIIOPTY YKPATHU B CYUYACHHUX
JIOI'ICTUYHUX ITPOLHECAX

Meta. Ockinbku YKpaiHa akTHBHO PO3BUBA€E CBOIO TPAHCIIOPTHO-JIOTICTHYHY MEPEXY 3 ypaxyBaHHAM Cy4acHUX
3MiH, 00CST TOPTIBIi MiXk €BpOIIOIO i A3i€l0, IKUI MOCTIHHO 3pOCTae, MPEACTABISIE TAPHY MOYKIUBICTD TTiABUIIICHHS
(YHKIIOHATBHOT CYMiICHOCTI MEPEX U MiDKHAPOTHUX 3alli3HUYHUX IePEeBEe3CHb. Y OCITIKEHHI IepeadadeHo ae-
TaIBHO PO3MJIIHYTH OCHOBHI KOMIIOHEHTH CYMIiCHOCTI 3QJIi3HHI(h 1 MOJMIIMBI IIISXH JOCSITHEHHS IX B3a€MOJII.
Mertoanka. 3a ocHOBY Oyna B3sTa ifies IHTEpOIepaOdeIbHOCTI K CKJIAAOBOI JOTiCTUYHOI CHCTEMH Ha 3alli3HUII.
[IpoananizoBaHO IepEeTHHAHHS PI3HUX THIIIB KOJiH Ha MPUKIAIL CIIBIIpani YKpalHu 3 kpaiHamu €Bpomu it Asii de-
pe3 30inbleHHs] TOBapooOiry Mk HUMH. Pe3yabraTn. 3 oy Ha 3arajibHi TEXHIUHI apameTpH, ski 00'€IHYIOTh
po0OOTY 3aii3HHIb, MU 3’SICYBaJIM TaKi MPUHIMIIK: Y3rOAUTH HaOIp TEXHIYHUX MapaMeTpiB, HEOOXIAHUX JIJIsl B3aEMO-
Ji1 B yCbOMY pETiOHI; BUSBUTH 3HAYECHHS i METO/IM y3TOJPKEHHSI TEXHIYHHUX MapaMeTpiB JUIsl JOCSITHEHHS TEXHIYHOT
CYMICHOCTI; TPHUUHITH pIlIEHHS IPO IIOCTYNIOBE BIPOB3KEHHS TEXHIUYHOI CYMICHOCTI, IOYMHAIOYU
3 MDKHapOAHUX KOPHIOPIB, CKOODJMHOBAaHO 3aJie)KHO BiJ MPIOPUTETIB MDKHAPOJHHUX  IEPEBE3CHb.
HaykoBa HoBHU3HA. Y po0OTi OyJI0 PO3MIISHYTO 3HAYEHHS CYMICHOCTI SIK YaCTHHHU 3QJII3HUYHUX JIOTICTUYHUX CHC-
teM. [IpakTyna 3HaunMicTb. OTpUMaHi pe3ynbTaTH MOUIYKY MOKYTh OyTH BUKOPHCTaHI ITijl 9ac BIPOBAIKCHHS
3arajipHOI ITaT(OPMHU CIIIBIIpali YKpalHu 3 iHIMUME KpaiHaMU, IMOB'I3aHIMH 3 SKCILTyaTaliiHO CYMICHICTIO 3alli-
3HUIIB, IUITXOM CTBOPEHHSI 3araJIbHOi 0a3H U1 poOOTH B IEPCIIEKTHBHOMY CITiBPOOITHHIITBI.

Krouosi crosa: iaTeponiepabenbHICTh; KOS, JOTICTHYHI CHCTEMH; KaHAIN TIOCTaYaHHS
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POJIb KEJIE3HOJOPOXHOI'O TPAHCIIOPTA YKPAUHDBI
B COBPEMEHHBIX JJOTHCTUYECKUX ITPOLHECCAX

Hean. ITockonpky YKpanHa akTUBHO Pa3BUBAET CBOIO TPAHCIIOPTHO-TOTUCTUUECKYIO CETh C YYETOM COBPEMEH-
HBIX U3MEHCHHH, ITOCTOSHHO PacTyIINi 00BbeM TOProBiuu Mexay EBpomoii n A3neil mpenocTaBisieT XOpOouIyo BO3-
MOXXKHOCTb MOBBIMIECHUS (PYHKIIMOHAILHON COBMECTUMOCTH CETEeH AJISI MEeKIYHAPOAHBIX KEIE3HOJOPOXKHBIX IIEPEBO-
30K. B mccienoBanny nperycMOTpEeHO MOAPOOHO pacCMOTPETh OCHOBHBIEC KOMIIOHEHTHI COBMECTUMOCTH XKEJIE3HBIX
JIOPOT 1 BO3MOJXKHBIE IIyTH JOCTIDKCHUS MX B3auMmozeiicTus. Meroauka. Kak ocHoBa Obuta B3sTa WIEs HHTEPOIE-
pabenbHOCTH KaK 4acTH JIOTHCTHYECKOI CHCTEMBI Ha XeJe3HOH nopore. [IpoaHani3upoBaHo nepecedeHre pasind-
HBIX THIIOB KOJIEH Ha IIpUMEpe COTPYAHHYECTBA YKpauHBI CO CTpaHaMU EBpomnbl U A3uU B CBA3H C yBEIHYCHHEM
IpYy30II0TOKa MEXIy HUMH. Pe3yjbTarbl. YuuThiBas oOLIME TEXHUYECKHE MapaMeTpbl, 0ObEAMHSIIONINE PadoTy
KEJIE3HBIX JIOPOT, MBI OTPEEIIMIIN CIIEYIOIUE IPUHIMIBI; COTIacoBaTh HA0OP TEXHUYECKUX MTapaMeTpoB, HEOOX0-
JTUMBIX ISl B3aUMOJCHUCTBUS BO BCEM PETHMOHE; BBIABUTH 3HAYCHMS M METOJBI COTIACOBAHUSA TEXHHYECKUX Mapa-
METPOB JJIs TOCTHKEHUS TEXHHUYECKOW COBMECTHUMOCTH; NPHHATH PELICHHE O MOCTEIICHHOM BHEIPEHUU TeXHHYe-
CKOW COBMECTMMOCTH, HauWHAasl C MEXAYHAPOJHBIX KOPHIOPOB, CKOOPAMHUPOBAHHBIM 00pa30M B 3aBHCHMOCTH OT
MIPUOPHUTETOB MEXIyHapOIHBIX epeBo3ok. Hayunasi HoBu3Ha. B paboTe ObLIO paccMOTpEHO 3HaYCHHE COBMECTH-
MOCTH KaK 4acTH KeJIE3HOIOPOXKHBIX JOrHcTHUeCKUX cucTeM. IIpakTHyeckas 3HauMMoOCTh. [lonydeHHbIe pe3yiib-
TaThl IOMCKA MOTYT OBITH MCHONB30BaHbI IPH BHEAPEHUH OOIIEH MIaTGOPMBI COTPYAHUYECTBA YKpPAHHBI C OPYTH-
MU CTpaHaMH, CBSI3aHHBIMH C SKCIUTYyaTallHOHHOH COBMECTUMOCTBIO JKEJIE3HBIX JIOPOT, ITyTEM CO3/1aHHs 001el 6a3bl
Jutsl pabOTHI B IEPCHEKTUBHOM COTPYIHHYECTBE.

Kniouegvie cnosa: nHTEpONIEpabEIbHOCTD, KOJIES; JIOTHCTHUECKHE CUCTEMBI; KaHaJIbl TOCTaBOK
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