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ANTI-CRISIS MANAGEMENT APPROACHES AND RISK FACTOR
ANALYSIS IN RAILWAY TRANSPORT

The rail transport system has several advantages that make this type
of transport unique and critical significant. However, due to the
manifestation of crisis elements, this type of transport can be engulfed in a
large-scale crisis. To prevent crisis risks, clear anti-crisis management is
needed, based on the analysis of the current situation in the industry and the
dynamics of recent years. Anti-crisis management in the rail transportation
system can be both direct and indirect. An exception is the system of
passenger transportation by rail in Romania, where there was an increase in
passenger transportation by rail by 19.2% with a GDP growth of 43%. The
quantitative and qualitative reasons for such phenomena are considered and
the authors offer their vision of a system of anti-crisis measures in both
freight and passenger rail transportation.

Keywords: Anti-crisis management; railway transport; transportation;
regression; gross domestic product.

Introduction. The efficiency of railway transport is closely
dependent on the factors of the external economic environment, while
being influenced by the internal state of the management system of this
type of transport. A stable management climate is important for railway
transport, which makes anti-crisis management measures particularly
relevant. The most relevant issue in the field of anti-crisis management
is the prevention of crisis phenomena, which is possible with the timely
identification and management of risks. Qualitative characteristics of
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the risk management system and quantitative indicators of the railway
transport system together form the basis of analysis in the crisis
management system. To improve the effectiveness of crisis
management, timely analysis is necessary, which is the element
presented in this study. Crisis phenomena in the economy occur
regularly, and their causes are economic problems and problems
arising in various areas of human activity. Problems of this nature can
include political changes, natural and man-made disasters, and
epidemics. The COVID-19 pandemic was a vivid example of the
emergence of crisis in many spheres of economic activity, and the
railway transport industry was no exception.

Regardless of the geographical location of the country, the level of
development of railway communications, and the skills of managers in
crisis management, this crisis has emerged, and the process of
eliminating the consequences of the crisis in railway transport, both
freight and passenger, is underway. As rail freight and passenger
transport are often treated separately, research lacks a clear view of
the issues that were at the heart of the crisis. Often, the risks arising in
railway transport are explained by the peculiarities of railway
infrastructure, and insufficient attention is paid to crisis management
measures. In this article, railway transport is examined in a
comprehensive way for countries with different geographical locations
and different levels of economic development, which complements
earlier studies by experts in both freight and passenger transport.

Analysis of recent research and publications. To interpret the
nature of the emergence of a crisis, many scholars study the nature of
the emergence of a crisis. In their studies, Olofsson (Olofsson & Zinn,
2018) and Harvey (Harvey, et al., 2021) note that in order to track the
starting point of a crisis, risks arise, for the location of which it is
necessary to systematically analyze economic processes using
available indicators [1; 2]. Researchers such as Ashby (2022) and
Kasperson (2017) point to the nature of the emergence of a crisis as
errors made in management, give relevant examples in their studies
and assess the risk of a crisis as a set of actions or inactions of
managers [3; 4]. Blunden & Thirlwell (2022) in his study of the nature of
crises sees the inadequacy of information and communication products
that allow identifying risks at early stages. Zahidi (2024) considers the
risks of the emergence of crisis phenomena in specific economic
processes as consequences of global risks [5; 6]. In general, all
researchers agree that a crisis can be predicted, identified and
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prevented in a timely manner.

The risks of crisis phenomena as accompanying economic
development are considered by Beghetto & Corazza (2019) and Siebert
(Siebert, 2018), who provide historical examples of identifying and
eliminating crisis phenomena in the process of evolution of economic
doctrine. Chkhaidze et al. (2023) notes that no modern economic activity
is free from the risk of crisis [7; 8].

Fiorito et al. (2022) and Tsounin & Vlachvei (2021), when studying
the methodology of analyzing economic processes and phenomena,
focus their attention on the primary definition of indicators indicating
the likelihood of the manifestation of prerequisites for the emergence of
crisis phenomena [9; 10]. For the constructed mathematical models,
Trachenko et al. (2021) defines indicators characterizing the risk of a
crisis, and Doumeingts & Browne (2016) adds elements of crisis
probability detection technologies [11; 12].

Since transport links are very important for preventing risks in
other sectors of the economy, researchers Dzemydiene et al. (2022) and
Macioszek & Sierpinski (2019) note the importance of timely detection of
crisis phenomena, as well as elimination of the consequences of the
crisis in the transport sector [13; 14].

Despite the great attention to anti-crisis management in the
transport sector, the area of formation of anti-crisis measures in the
field of rail transportation has been poorly studied. In the post-
pandemic period, no studies have been conducted on the impact of
quantitative indicators of railway passenger and freight transportation
on the main macroeconomic indicators, that is, anti-crisis measures in
railway transport have been studied locally, without generalizations at
the country level.

Objective. This study aims to form an idea of the possibilities of
anti-crisis management in the field of railway transport both in the
management system of passenger and freight transportation. The
consequences of the crisis caused by the COVID-19 pandemic and ways
to eliminate risks are considered. Linear regression is used as a
guantitative indicator to identify the dependence of the gross domestic
product of countries on the performance indicators of railway
transportation. Qualitative characteristics of the impact on the capacity
of railways are also considered. The study is based on the statistical
monitoring of passenger and freight transportation by rail in the USA,
Germany, and Romania from 2014 to 2023.

Results. To conduct the study, countries with different levels of
development and with traditionally established different levels of
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approach to anti-crisis management were selected. The countries
selected were the United States of America, Germany, and Romania.
The selection was made based on the principle of decreasing the length
of railway lines. The study was conducted for the freight transportation
by rail sector and the passenger transportation sector [15-17]. As a
dependent variable in all studies, such a macroeconomic indicator as
gross domestic product was chosen, since this indicator allows us to
assess the dynamics of economic processes. Regression equations
obtained by the least squares method were studied. The applied
package EViews12 was used as a research tool.

Let's consider freight transportation by rail. As an independent
variable for all three countries under study, the number of goods
transported by rail during the year for the period from 2014 to 2023
was chosen. When considering the dependence on the gross domestic
product of countries such as the United States, Germany, and Romania,
decreasing regression equations were obtained, which means that the
crisis phenomena in the railway freight transport system are much
deeper than those caused by the COVID-19 pandemic. Figures 1-3 show
the corresponding regression equations.

28
26
24

22

US_GDP

20
18

16
1,040,000 1,100,000 1,160,000

US_GOODS_TRANSPORTED_BY_RAIL
Figure 1. US GDP as a function of the amount of goods transported by rail
Source: compiled by the authors
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Figure 2. Germany’s GDP as a function of the volume of freight transported by rail
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Figure 3. Romania’'s GDP depending on the volume of freight transported by
rail
Source: compiled by the authors

It should be noted that when studying the general trend of freight
transportation, for the specified period the largest absolute decrease in
freight turnover was recorded in Germany (8%), and in the USA and
Romania this decrease was 3.8%. Thus, the general trend towards a
decrease in freight transportation by rail indicates the need to develop a
unified system of anti-crisis measures for the general increase in the
attractiveness of freight transportation by rail [18].

When examining passenger transportation by rail, it was found
that for the USA the dependence of the gross domestic product on the
number of miles traveled by passengers on trains is a decreasing
function, just as in Germany the dependence on the gross domestic
product on the number of passengers transported by rail. Figures 4 and
5 show the graphs of the dependence of the gross domestic product of
these countries on the indicators characterizing passenger traffic by rail
[19].

54



BicHuk
HYBInM

28
26
24

22

US_GDP
(-]

20
18

16
200,000,000 400,000,000 600,000,000

US_PASSANGERS_MILES
Figure 4. US GDP versus the number of miles by rail passengers
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Figure 5. Germany’'s GDP depending on the number of rail passengers
Source: compiled by the authors

Since the US is characterized by a 10.08% decrease in passenger
traffic by rail, the dependence demonstrating a decrease in GDP on the
number of miles traveled is natural and requires innovative solutions to
eliminate the crisis in this industry.

For Germany, during the period under study, there was an
increase in passenger turnover by 10.3%, but at the same time, there is
a negative dynamic in the dependence of GDP on passenger turnover,
which indicates a decrease in the role of passenger rail transportation
in the country’s economy as a whole. Such results were obtained due to
an increase in the number of passengers using rail transport regularly
to cover short distances [20].
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However, for Romania, the dependence of the gross domestic
product on the number of passengers carried by rail was revealed to be

an increasing function, as illustrated in Figure 6.
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Figure 6. Romania’'s GDP depending on the number of rail passengers
Source: compiled by the authors

The explanation for this nature is the high level of absolute GDP
growth, which for the UK was 43.1% over the preservation period, unlike
other countries, since for the USA this value was 35.6% over the
preservation period, and for Germany only 12.8%. In addition to GDP
growth in the UK in the current period, there was an increase in
passenger turnover on rail transport, which was 19.2%. Such an
increase in passenger turnover is the beginning of a comprehensive
anti-crisis program aimed at developing the tourism industry. As a
result, the tourism development program is widely operating, within the
framework of which each employee working in the public sector or a
private company participating in the program has the opportunity to
receive tourist services in the external tourism market during the year.
Thanks to the freely provided marketing services of data, users often
choose rail transport for visiting tourist destinations, which is more
environmentally friendly than road transport. If necessary, tourists rent
out cars during their trips. Thus, the system of anti-crisis measures in
one industry led to the creation of conditions for overcoming the crisis
in the corresponding industry. An example of such a symbiosis of anti-
crisis measures can be implemented in any other conditions, taking into
account the specific situation.

Conclusions. Railway communication has traditionally played an
important role in the development of the economy of countries in
general and their regions in particular. Recently, there has been a
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decline in interest in the implementation of transportation of both
freight and passengers by rail. However, this trend is not rational, it
requires specialists to develop and implement a system of anti-crisis
measures that will revive rail transportation. A study of the dependence
of gross domestic product on the amount of transported goods showed
that in all selected countries, from 2014 to 2023, there was a decline in
freight traffic by rail. The largest decline was observed in Germany and
amounted to 8%, in the USA and Romania this figure was 3.8%. The
decline in Germany is because in recent years the government has not
taken measures to stimulate anti-crisis measures in the system of
freight transportation by rail, but at the same time some government
acts were aimed at regulating road freight transportation. The
disproportion in attention to different modes of transport has led to the
emergence of crisis phenomena in the rail freight system. The decrease
in attention to rail transport in Germany is also caused by the lack of
incentives for small and medium-sized businesses to use this mode of
transport due to the lack of regulation of environmental requirements
for freight transport.

In the United States and Romania, the decline in rail freight
volumes is the result of untimely anti-crisis management on the part of
carriers, since several logistics chains were lost during the pandemic
and their restoration was not carried out on time. In general, the freight
transportation system requires anti-crisis measures aimed at forming
an adapted system of loading and unloading service points, since the
decline in the attractiveness of rail transport among consumers of
transport services is caused by the fact that the railway infrastructure
cannot deliver goods directly to the customer. To eliminate this
phenomenon, which can provoke a wider range of crisis phenomena? It
is necessary to include rail carriers in the system of integrating the
logistics space of both individual territories and more global logistics
entities. The ability to use rail transport for the delivery of complete
cargo will not only increase cargo turnover but also improve the
environmental friendliness of cargo delivery by reducing harmful
emissions when delivering the same goods by road.

Passenger transportation during the pandemic in all the countries
studied showed a decrease in the number of passenger transportation
in 2020 by at least 2 times compared to 2019, in 2021 there was an
increase, but insignificant. In general, during the study period in the
United States, there was a decrease in the number of miles that were
covered by passengers by 10%. One of the ways of an innovative anti-
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crisis approach in this case may be the development of tourist
programs in which passenger rail transportation will play a key role. To
attract the attention of passengers to the possibilities of traveling by
rail, special tourist routes can be developed that will be served by high-
comfort trains containing cars of various contents, including the
entertainment industry. Such tourist trains can be used for team
building since they can provide opportunities for intellectual recreation
with visits to historical and natural attractions in the bus accessibility
zone along the route of such tourist trains. In general, passenger rail
transportation has significant potential, however, as research results
show, it requires a comprehensive anti-crisis approach in the
management system of both this type of activity and related industries.

Rail transportation, due to its environmental friendliness, has an
undoubted priority over road transportation. The study showed that the
industry requires intervention to prevent the risk of a large-scale crisis
in the industry. Anti-crisis measures in the rail communication system
have both a material aspect, such as creating additional opportunities
for loading and unloading operations, and a communicative aspect since
the information field does not contain sufficient information about the
advantages of rail transport, as a result of which the demand for rail
transportation falls, both in the freight and passenger transportation
systems. The presented study is an example of compensating for
information deficiency in the field of rail transportation.
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BMA TPAHCNOPTY YHIKaNbHUM i KPUTUYHO 3HauyywmMm. OgHak 4yepe3 nposBs
KPU30BMX €NIeMEeHTIB Lued BuA TPaHCNOPTY MoxKe O6yTu oxonneHun
MacwTabHolo Kpu3ow. [ina 3anobiraHHA KPpUM30BMM pU3NKaM HeobXigHe 4YiTKe
AaHTUKpPU30Be ynpaBJliHHA, 3aCHOBaHe HAa aHaJsi3i NOTOYHOI cuTyauili B ranysi
Ta QAWHaMIKM OCTaHHIX POKiB. AHTUKpPM30BEe YNpaB/liHHA B CUCTEMi
3aNi3HUYHOrO0 TPAHCNOPTY MOXe O6yTHM AK nNpAMUM, TakK | HenpaMum. Y
NPeAcTaBNIeHOMY [AOCJIAYKEeHHI  AOCHIMKEHO CUCTeMM  BaHTAXKHUX i
nacaXxupcbKux nepeseseHb 3anisHuuerw B CLUA, HiMeuumnHi ta PymyHii. Ak
NOKa3ano AOCNIMKEHHA, Y BCiX LUMX KpaiHax Biabynoca 3HMKeHHA obcsriB
BaHTa)>XHUX nepeBe3eHb 3a nepioa 3 2014 no 2023 poku 3 3,8% po 8%. Y CLLUA
TAaKOXX CMOCTepiranocs 3HMKEeHHA nacakuponotoky Ha 10%, wo o3Hauae
HeoOXigHicTb MacwTabHux aHTUKpu3oBUX 3axopiB. OcCKinbKM cTBOpeHa
iHppacTpyKTypa ANA HapaHHA MNoOCAyr 3aji3HUYHUX NepeBe3eHb € AYyXe
OOPOrol, HaBiTb He3Ha4YHe 3HWKEHHA PeHTabenbHOCTi 3ani3HMUb MOXKe
Npu3BeCcTU A0 Kpu3u. 3anobirtu KpU3oBMM SAABMLLAM MOXKHA SIK MPAMO, TaK i
onocepeaKoBaHO, asie roJIOBHMM € HasiBHICTb MO3MTUBHOIO BNJIMBY HA OCHOBHI
MaKPOEKOHOMiYHi NOKasHMKW. B AKOCTi TaKoro MaKpPOEeKOHOMiYHOro
NOKa3HMKa B LIbOMY AoChniAKeHHi 6yno o6paHo BanoBMIA BHYTPILLUHIA NPOAYKT,
BNJINB HA ANHAMIiKYy SIKOro po3rfisifaBCcA AK 3 O0Ky BaHTa)KHMUX, TaK i 3 GOKy
NacaXXUPCbKUX 3aJli3BHUYHUX nepeBe3eHb. BctaHoBneHo, wo B 6GinbwocTi
BMNapKiB OTPUMaHI PiBHAHHA perpecii € cnagHUMn PyHKLISMMK, WO CBiAYUTb
Npo HasIBHICTb KPU30BUX SABULY Y ranysi 3aji3HUYHUX NepeBe3eHb Ha Pi3HUX
KOHTUHeHTax. BUHATKOM € cuctemMa nacaXmpcbKux nepeBeseHb 3asi3HULE B
PyMmyHii, pne cnoctepiranocs 3poCTaHHSA MacaXXMPCbKUX nNepeBe3eHb
3anisHuuero Ha 19,2% npwu 3poctaHHi BBl Ha 43%. Po3rnsiHyTo KinbKicHi Ta
SIKiCHI NPUYMHM TaKUX AABULL Ta 3aNpoNoHOBAHO aBTOPCbKe 6a4YeHHsA cucTeMm
QHTUKPM30BUX 3aXOAIB K Y BaHTAXKHUX, TaK i B MACAXXUPCbKUX 3aNi3HUYHUX
nepeBe3eHHAX.

Knw4yoBi cnoBa: aHTUKpPM30BE YMNPaBAiHHS; 3ani3HUWYHUMA TPAHCMOPT;
nepeBe3eHHS; Perpecis; BaN0BUN BHYTPILIHIN NPOAYKT.

OtpuMaHo: 10 BepecHs 2024 poky
MpopeueH3oBaHo: 15 BepecHa 2024 poky
MpuiHaTo po ApyKy: 27 BepecHsi 2024 poky
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