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The article considers railway infrastructure
optimization problem, which is included in
the state transport strategy. The question of
numerous stations closing was defined as acute
at the current stage of Ukrainian railway transport
development. Particular station being included in
the list of inactive and considered a subject for
closure activities has been thoroughly studied.
The economic part of activities for this station
has been analyzed, economic results have
been calculated. Inactive stations and railway
infrastructure lines closure effect has been
complemented by social effect. Inactive stations
closure consequences have been established
and detailed by the breadth of coverage: single,
local, regional, state, and global. Railway network
reduction influence on the railway logistic
potential has been analyzed. It has been proved
that extensive railway infrastructure can be a
competitive advantage for country's economy.
An effective financing mechanism for the railway
infrastructure in general and the system of state
support for inactive stations and railway lines
operation necessities have been proved.

Key words: railway infrastructure, inactive sta-
tions, railway network, logistics potential, socio-
economic effect.

B cmambe paccmompeHa rpo6siema onmumu-
3ayuu xene3HoOopOXHOU UHGhpacmpyKkmypsl,
Komopasi rpedycMampusaemcsi mpaHcropm-
Holi cmpameauell cmpaHbl. YCmaHOB/1eHo, Ymo
Ha COBpeMeHHOM amarie Pasgumusl Xe/e3Ho-

0J0pOoXHO20 mpaHcriopma YkpauHbl, 0CMpPO
cmoum B0rpoC 3akpPbIMusi MHO204UC/IEHHO20
Konuyecmsa cmaHyuli. OcHosamesbHoO uccrie-
dogaHa OesimesibHOCMb 00HOU U3 cmaHyud,
Haxo0sILUXCs1 8 CrUCKe Masio0esimesibHbIX U
roonex)awux 3akpsimuro. [poaHau3uposaHo
3KOHOMUYECKYIO ~ CMOPOHY — dessme/ibHoCcmu
makoli cmaHyuu, paccyumaHo 3KOHOMUYecKuUUl
pesynibmam. SKOHOMUYecKUl 3ghghekm 3aKpbl-
musi  Mas00esime/ibHbIX  cmaHyul  u - uHUl
)KENIe3HOOOPOXHOU UHGbpacmpykmypbl 0omnos-
HeH coyuasibHbIM 3hheKmoM. YCmaHOB/IEHO
rocsiedcmsusi - 3aKkpbIimusi  Ma/I00esime/TbHbIX
cmaHyull u dema/usuposaHo UX 1o wupome
oxgama: MoqeqHble, MeCmHble, 00/1aCMmHbIe,
peauoHasibHble, 20CydapCmseHHble, 2/106a/lb-
Hble. [poaHa/Iu3upoBaHo B/IUSHUE COKpaeHUsI
JKe/1e3HO00POXHOU cemu Ha so2ucmuyeckull
rnomeHyuasn xenesHoli dopoau. [JokasaHo, Ymo
passeme/ieHHasi  Ke/ie3HoOopOXHasl  UHghpa-
cmpykmypa Moxem  Obimb  KOHKYPEHMHbIM
npeuMyujecmsomM 3KOHOMUKU CmpaHbl. Ycma-
HoB/leHa HeobXoouMocmb  BHEOpeHusi oel-
CMBEHHO20 MexaHu3Ma hUHaHCUPOBaHUST Ke-
J1E3HOO0POXHOU  UHGhpacmpykmypbl 8 Ue/IoM
U cucmemMbl 20cy0apcmseHHOU ModdepxKU Mo
akcnayamayuu MasooesmesibHbIX cmaHyull u
AuHUU xene3Hol dopoeu.

KntoueBble cnoBa: e/1e3HO00POXHasT UH-
chpacmpykmypa, masio0essmesibHble CmaHyuu,
Ke/1e3HOO00POXKHasT cemb, s02ucmuyeckull ro-
meHyua’t, coyuasibHO-9KOHOMUYeCKUU agbghekm.

Y cmammi po3asisiHymo rpobsieMy onmumizayji 3a1i3HU4HOI iHgbpacmpykmypu, wo nepedbayeHa mpaHCopMHOK cmpameaiero KpaiHu. BudineHo
08i OCHOBHI (hyHKUJi, 5SIKi BUKOHYE HasiBHAa po32asly)eHa 3a/li3HUYHa Mepexa — CyCri/ibHi Uil ma eKoHOMIYHUU po3BUMOK pezioHy. [MpoaHasnizosaHo,
wo 90/19 CMBOPEHHS IHMe2poBaHO20 €8PONEUICLKO20 MPAaHCIOPMHO20 NMPOCMOpY 3apa3 He BUCMaYae Makoi po32asyxeHoCmi Mepexi, came momy
07151 YKpalHCLKOI 3a/1i3HUL C/1i0 He Bmpayamu makoi CBOEi KOHKYPeHMHOI repesazu Ha Wiisixy 00 espoiHmeapayii. BcmaHog/ieHo, Wo Ha Cy4acHoMy
emarii po3suUMKy 3a/1i3HUYHO20 MpaHcropmy YkpaiHu, 20cmpo cmoimb MUmMaHHs 3akpummsi YUC/IeHHOI Kislbkocmi cmaHyil. [pyHMOoBHO 00C/TIOXEHO
Oisi/IbHICMb OOHIET I3 cmaHuili, Wo 3HaxXooumbCsl 8 CrUCKY Masiooisi/IbHUX | ridss2ae 3akpummio. [poaHas1i3oBaH0 €KOHOMIYHY CMOPOHY Oisi/ibHOCMI
maxoi cmaHyji, po3paxosaHo eKoHOMIYHUU pe3y/ibmam. EkoHoMIYHUL eghexm 3akpumms Mas100isi/IbHUX CMaHUiti ma iHit 3a/1i3HUYHOI iHgbpacmpykmypu
00rMoBHEHO coyjasibHUM eghekmoM. BcmaHoBIEeHO Hac/lioKu 3aKkpummsi MasiolisiibHUX cmaHyili 3a/1i3HUYj, @ came: 36i/1bleHHs1 6e3pobimmsi, 3aHernao
yinux mocesieHb, No2ipweHHs SKoCcmi }Xummsi 00mMU4HO20 Hace/ieHHs, He00OMpPUMaHHST KOWMIB y Micyesi 6rodxemu, rMocusieHHs ypbaHisauii, 3aHe-
nao CyMiXHUX ma B3aEMOOAOMOBHIOKHUX 2asly3ell, Mo2ipWeHHs1 cmaHy eKosloeil Yepes 306i/IbWEHHST HAaBAHMAXEHHS] Ha asmOoMObI/IbHUli mpaHcropm,
Mo2ipLWeHHsT iIHBECMUYITHO20 K/liMamy, Mocu/IeHHst mpydosoi Migpayji, SMeHLWEHHs epcrekmus y4acmi y MKHapOOHUX Mpoekmax mowjo. [jemarnizosaHo
Hac/lioku 3a WUpOMOK OXOM/IEHHST: MOYKOBI, Micuyesi, 06/1acHI, pecioHa/lbHi, depxasHi, 2/106a/ibHi. [poaHasli308aH0 BI/IUB CKOPOYEHHST 3a/1i3HUYHOI
Mepexi Ha slo2icmuyHUll omenyjan 3anizHuyji. [JosedeHo, wjo po3aastyxeHa 3a/li3HUYHa Mepexa Moxe 6ymu KOHKYPEHMHOK Mepesa2ord eKOHOMIKU
KpaiHu. HasisHicmb po3aastyxeHol 3a/1i3HU4HOI iHgbpacmpykmypu 8 YkpaiHi - ye nomeHuyiliHi 30HU 3p0CmaHHs1 EKOHOMIKU 8 MalibymHb0omy. OB6rpyHmosaHo
BaX/IUBICMb 30EPEXEHHS] Ub020 BaXJ/IUBO20 KOMIIOHEHMY J102ICMUYHO20 MOMeHyjany 3a/li3Huyi ma kpaiHu 3a2a/ioM. BcmaHos/ieHo HeobxioHicmb
BIPOBaoXeHHs1 0ieBO20 MEXaHI3My (biHaHCyBaHHs1 3a/1i3HUYHOI IHgbpacmpykmypu 3a2a/loM ma cucmemu depasHol NidmpuMKU Wodo ekcrisiyamauyji
Mas100isi/IbHUX cmaHyiti ma A1iHit 3a/1i3HUYj.

KntouoBi cnoBa: 3a/1i3HuYHa iHghpacmpykmypa, Mas00isi/ibHi cCmaHyil, 3a/1i3HU4Ha Mepexa, s102icmuyHull momeHyias, coyiasibHo-eKOHOMIYHUL eghekm.

Problem formulation. Ukrainian railway should
be considered as a universal means of transportation
and the engine for the entire economy. An extensive
railway network is a significant competitive advantage
for the transport system and the country as a whole.
Two main functions fulfilled by the extensive network
modelinclude social goals and economic development
of the region. Such an extensive network could
aid greatly in integrated European transport space
creation. That is why Ukrainian Railways should not
lose such a competitive advantage on the European
integration path. The modern railway freight industry
of Ukraine is in a critical state demonstrating lasting
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recession dynamics. A number of problems have hit
the railway, but one of them, namely the problem of
redundant railway infrastructure of JSC “Ukrainian
Railways”, is considered new and thus requires
a detailed study. About 80% of all freight traffic is
performed by 30-40% of existing freight stations [1].
The rest perform a relatively small amount of work
causing JSC “Ukrainian Railways” to confidently
position them as unprofitable. As of March 21, 2020,
320 stations throughout the railway network of
Ukraine are listed as inactive [2]. Physical inactive
stations closure can provide only temporary positive
results for the railway, but concerning the Ukrainian
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economy - such a drastic reduction of railway network
will bring a negative economic and social effect. Thus
a problem of determining the strategically necessary
railway infrastructure for Ukraine is being introduced
and its sources of funding are to be developed.
According to previous authors research, the main
stakeholder — that is Ukrainian government - view on
the railway network has yet to be formed. Extensive
railway infrastructure can be a competitive advantage
for Ukrainian economy if not only economic but also a
social effect is considered.

Analysis of recent research and publications.
Modern researches concerning a problem de-
cision for inactive railway transport sections are
considered actual in the scientific space. There
is a study of Professor Kulaiev U.F. describing
current problems for inactive areas and stations
[3; 4]. The problems requiring immediate solution
are emphasized: an effective train traffic organizing
methods development, especially for extreme areas;
transportations development forecasting taking
into account the factors influencing them; the legal
framework update for regulating railways, government
agencies and NGOs interaction; a mechanism of
closing, conservation or privatization development
for inactive sections and railway lines; transportation
and individual operation costs calculation methods
revision and improvement for the transportation
process in inactive areas; a system of state support
for the operation of such lines development. World
experience in the operation of inactive sections study
of Professor Zorin O.l. is especially important [5].
International experience analysis proved that inactive
areas existence on international railways is also an
urgent problem, having several solutions. Professor
proposed to introduce a software and hardware
microprocessor system complex MSDC “CASCADE”
for dispatching centralization in low-activity sections
in order to increase the efficiency of freight and
passenger traffic management. There are radically
different methods of solving this problem according
to international experience: sections closure, lease,
transfer to private management, operating methods
simplification. Professor H.D. Eitutis also offered
his recommendations on solving the problems of
inactive lines — categorization of stations according
to the criteria of load intensity and train speed [6].
Author proved that economic activity improvement
for railways in the period of reform depends on
multidisciplinary components efficiency, including
dead-end stations of inactive sections. Additional
fees for dead-end stations make up almost 4%
of the total rail freight fee. A method has been
developed to determine the operation expediency
for dead-end stations of inactive sections or their
closure in general as separate points on South-
Western Railway example. Scientist Kyrylenko O.M.
developed a conceptual approach for management

system building for inactive sections in the structure
of JSC “Ukrainian Railways” on the basis of optimal,
balanced organizational management model [7].
The researcher proposed a methodical approach for
transportation activities effectiveness assessment
in inactive sections, taking into account the quality
indicators system and being based on the fore-
cast. Also the railway infrastructure development
areas were structured: modernization, investment
attraction, public-private partnership. The station
inactivity problem is relevant, but insufficiently studied
and thus requiring more detailed recommendations.

Purpose and objectives for the study. The
main purpose of the article is to prove or disprove
the hypothesis: whether railway infrastructure is a
competitive advantage or burden for the Ukrainian
economy. The key tasks to be solved in the article
include: to analyze economic and social side of a
station operation and justify economic and social
effect of closure with the help of economic and
mathematical calculations; to build a hierarchy of
consequences for inactive railway stations closure; to
analyze railway network reduction consequences for
the logistics potential; to develop recommendations
for individual stations inactivity problem solving.

Main research material presentation. Economic
and mathematical calculations were performed to test
hypothesis of the study, on the basis of one of the
stations in the list of inactive.

Economic side for the station operation is to be
considered. General information considering the
station cargo operations for 2017: the station shipped
76 cars; senders paid 1,615,137.20 UAH to Ukrainian
Railways account for operations related to sending
these cars; the elevator paid 57,207.24 UAH for
access tracks maintenance, which are on the balance
of Ukrainian Railways; costs required for the station
to remain capable of carrying out cargo operations do
not exceed 271,023.95 UAH including VAT.

It is important to specify the elevator parameters:
simultaneous grain storage capacity — 17,000 tons
(or 261 cars); supply front — 11 grain wagons; ship-
ment capacity — up to 22 cars per day.

Parameters of the focused station: the station
processing capacity limit — 4 cars per day; railway
weight for cars weighing availability; receiving and
delivery track, which can accommodate 48 grain
wagons at once.

Detailed analysis for the income items and
expenses of the station as a result of cargo operations
with the elevator in 2017 is provided in Table.

The data provided above can be summarized
into obvious calculations proving effectiveness of
this station; analyzing by income - costs, we get an
economic result of 1 401 320,49 UAH. It is possible
that in the context of one station such a result is not
considered as effective, but the station operation is
obviously profitable.
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Table 1
Analyzed station Revenue and expenditure items in 2017
Reporting article Detailed description UAH ingllll.lrgi’ng VAT
Revenue Station services, including : 252 581,60
cars supply and removal 99 537,84
shunting work 59 529,84
freight cars and containers usage 43 603,80
free rate services 3979,58
non-compliance with plan fines 3771,72
other 42 158,82
Railway tariff from Havrylivka station to the destination station 1 362 555,60
Driveway maintenance 57 207,24
Total 1672 344,44
Expenses Commercial agent salary (including taxes and maximum additional 147 035,76
charges)
Workplace maintenance 12 000
Weight maintenance 111 988,19
Total 271 023,95

Source: grouped by authors on the basis of [8]

As of March 20, 2020, 320 stations were declared
inactive and requiring closure. If the same result was
assumed for all of these stations, the profitability of
these stations would be equal to 320* 1 672 344, 44 =
535, 15 million UAH accordingly.

It should be noted that only direct costs were taken
into account in provided calculations, and capital
costs for network maintenance were not considered.
The reason for it - this issue is not yet fully regulated.
In future, this particular article will be decisive in
calculating the self-sufficiency of inactive stations.

European countries experience proves that costly
railway infrastructure is a common feature of the
EU market, and is financed from the state budgets
of respective countries, taking into account also the
social component of the problem.

It is not just about economic losses, social losses
should also be considered.

Let us consider the social side of the station.
Historically, the availability of a railway network
has been the basis for settlements emergence,
enterprises opening and infrastructure growth around
it. Accordingly, in these regions, enterprises that
interact with the railway and the railway itself is the
main or even only reliable local employer and budget-
generating element. The aim for a dense railway
network development was to unite the whole country
through environmentally friendly and safe transport
and ensure accessibility to the most remote parts of
the country.

Station closure social effect:

Some social effect aspects could be evaluated
using simple mathematical calculations. About
10 people work at the average intermediate station.
As for elevators or other local small or medium-sized
businesses, the number of employees can reach up
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to 100 people. We need to understand that a hundred
employees should be considered as hundred families.
As 320 stations are recognized as inactive, about
32 thousand families should be considered at risk.
Economically active population after these stations
closure decision is going to be left alone with their
problems.

Eliminating even one railway link has great
economic, social and logistical consequences.

Inactive railway stations closure consequences
were summarized into a hierarchy.

Railway network reduction consequences in detail:

1. Single — railway assets value reduction; loss
(bankruptcy) of the station main customers (elevators,
forestry, farms and other local small and medium
businesses); station thefts; unemployment increase;
deterioration of life quality for the population concerned,

2. Local — decline of budget-forming enterprises;
underfunding for local budgets; entire settlements
decline (village, urban-type settlement);

3. Regional — roads load increase; urbanization
increase; unemployment increase; negative impact
on the socio-economic situation of the region;

4. State — losses for those industries served by
the railway (e.g. agricultural and other industries);
railway industry losses; environment deterioration
due to road freight traffic increase; social tensions in
the state increase; urbanization through job search
in cities; unemployment increase; population life
quality deterioration; logistics potential reduction for
the country; cargo flow reduction; rail freight profits
reduction; negative consequences for Ukraine's
economy in future;

5. Global — exports reduction for those industries
served by rail (e.g. for agricultural industry due to
late export of agricultural products); investment
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climate deterioration; labor migration strengthening;
international projects prospects reduction (e.g. «New
Silk Road»).

Particular attention should be paid to the logistical
consequences. In their previous studies [9], authors
explored the logistical potential of railway transport
enterprises, depicted it as a holistic system of
indicators and identified all the relationships within
it. As for the logistical consequences of railway
network reduction, the logistic potential of the railway
as an industry will be affected. The logistic potential
of the railway is formed by enterprises that provide
operational activities and technical components
(nodes, networks). Railway stations and network
belong to the technical component. Technical and
technological support state, in particular rolling stock
in operation numbers, active railway stations and
terminals number, modern information technologies
affect actual possibility of transportation, their
intensity and the maximum possible distances for
transportation. Railway network reduction conse-
guences on the logistics potential of the railway and
its elements are summarized in a table.

Table 2
Station closure impact
on the logistics potential of the railway

Component | Part Indicator Impact

Branching !

Network Length

Quality

Technical Number

component Bandwidth

Nodes | Technical equipment

O |O|l« |« |O|«

Information and
technical equipment

Railway logistics potential !

Note: t - indicator increase; | - indicator decrease; 0 — difficult
to be predicted.

Source: author’s own elaboration

The main purpose for stations closure is costs
reduction, but as mentioned above, this effect will
not be achieved. Logistical consequences include
reduction in branching and length of the network,
nodes number and bandwidth. In general, this
situation has a negative impact on the railway logistics
potential.

Thus, elimination of such a seemingly “inactive”
railway part in future will cause global economic,
social and logistical consequences for the entire
coordinated railway system of the country.

Conclusions on the basis of the study. An
extensive railway network presence is a potential
zone of economic growth in future for Ukraine. It is
necessary to preserve this important logistics potential
component for the railway and the country as a
whole. The most urgent tasks include mechanism for

Railway
network
reduction

State

consequences

Regional
\ \
Local

Single

Figure 1. Railway network reduction consequences

Source: author’s own elaboration

financing the railway infrastructure and tariff system
development. Access fees should include not only
the direct costs of infrastructure operator, but also
the indirect costs and capital costs of its maintenance
and upkeep. It is obvious that inactive stations future
will depend greatly on the amount of possible funding
from the state budget. According to world experience,
without state support the railway network is being
constantly reduced.
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