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Abstract. At present, the state policy in the field of digital technologies con-
firms the concern about the digitalization of all sectors of production and industry,
including the transport and logistics complex. At the same time, the creation of
an ecosystem of the digital economy in Russia implies that digital data is a key
factor of production in all spheres of socio-economic activity. In the article, in
order to achieve the goal of increasing the efficiency of organizing the business
process of transportation activities, the need to expand the possibilities of intro-
ducing automated systems that support the adoption of effective management
decisions is substantiated. As an example the article demonstrates of the use of
digital solutions, that have proved their effectiveness based on THE experience of
medium-sized businesses, their advantages and disadvantages are indicated, the
article provides analytical data from the logistics company Liter-Trans (including
the results of cooperation with the German company German Transport Engi-
neering, which is engaged in multimodal transport design throughout the world),
and also substantiates the need to create and use not only IT systems that are ade-
quate to the realities, but also the implementation of “end-to-end” IT technologies,
based on the principle of complementarity and unity of infrastructure, ensuring
the network interaction of business processes and the creation of value chains for
all participants in the transportation process, which will improve the quality of
logistics services and the efficiency of the environment for doing a business.

Keywords: Digital economy · Digital logistics · Business processes · IT
technologies · IT tools · Rail logistics · Freight ·Medium-sized businesses

1 Introduction

The Russian state policy in the field of digitalization is defined in the National Program
“Digital Economy of the Russian Federation”, the implementation management system
of which was approved by Decree of the Government of the Russian Federation on
2019/03/02 №234 (as amended on 2020/08/21). One of the goals of this program is
to create an ecosystem of digital economy of the state, involving the consideration of
digital data as a key factor of production in all spheres of socio-economic activity [1]
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and, at the same time, effective interaction (including cross-border) between business,
the scientific and educational community is ensured, state and citizens [2–4].

All branches of production and industry, including the transport and logistics com-
plex, are puzzled by the issues of digitalization. For effective work in the freight market
and building up the transit potential of Russia, the transport complex needs to constantly
develop, to increase the speed, quality, and convenience of cargo transportation.

The previous reform of 2011–2012, which took place during the implementation of
the “Structural Reform”, caused significant changes in the transport services market:
then the usual logistics chains that suited the shippers were cut off as a result of the
transfer of the fleet to private operators. It was during this period that the transition of
logistics to new conditions for the implementation of business processes began. Now
the transport market participants experience instability approximately every 3 years,
being in a pendulum regime between the “surplus” and “deficit” of the fleet, with a very
short period of the equilibrium price. The state of market volatility for the period from
January 2008 to October 2021 can be assessed by the dynamics of the indexation of
tariffs for Russian Railways [5] (a subject of natural monopoly in the field of freight rail
transportation in Russia) and rates of operators (rent of gondola cars [6]) (Fig. 1).

Fig. 1. Dynamics of indexation of Russian Railways tariffs and rates of operators (gondola car
rental) from January 2008 to October 2021

It should be noted that the rates of operators in 2021 grew in the II quarter, in the III
quarter the growth also continued (and even in those market segments where the high
season was over [7]). The overall increase was about 30% compared to Q2 2021, while
rates on the spot market exceed the rates for long-term contracts. During 2020 and 2021
Covid-19 has made its own changes in the management of a logistics business [8].

The main initiative for the development of transport and logistics services is the
creation of an automated resource for maintaining a single catalog of services in the
field of freight transportation, which provides consumers with access to the entire range
of services, conditions, and parameters of cargo transportation.



Using Digital Solutions in Railway Logistics 173

The most popular technologies are the Internet of goods, big data, intelligent sys-
tems, blockchain, wireless communication technologies, virtual and augmented reality
technologies.

The purpose of the article is to summarize the experience of medium-sized com-
panies in terms of IT solutions that have proven their effectiveness in the practice of
railway transportation during 2021, identify problems of their use and distribution, for-
mulate proposals to improve their user capabilities, and justify the need to create and
use adequate realities, not only IT systems, but also implementation of “end-to-end” IT
technologies based on the principle of complementarity and unity of transport, logistics,
production, and trade infrastructure, which ensures the network interaction of business
processes and the creation of value chains for all participants in the cargo transportation
process that can improve the quality of logistics services, the efficiency of the business
environment.

2 Materials and Methods

The research methodology is based on the use of methods of system analysis, the sub-
stantiation of theoretical provisions was carried out on the basis of reasoned conclusions
collected and generalized by the authors during the study using general scientific, general
economic, economic-statistical and empirical methods. Theoretical and methodological
basis consisted of modern achievements of domestic and foreign scientists and logistics
practitioners in the use of digital solutions in railway logistics. The information and
empirical base were made up of data from special scientific and periodical literature,
information from the regulatory framework of Russian Railways, analytical reports of
the logistics company Liter-Trans, a German company engaged in multimodal transport
design around the world, German Transport Engineering, as well as open sources the
Internet [9, 10].

3 Results

In the current technological revolution, all industries, including railway logistics, are
moving to Industry 4.0, where data and analytics in digital form are central components
and factors of production in all spheres of socio-economic activity, which increases
the competitiveness of countries. Intelligent transportation [11], considered as an inno-
vative product of digital logistics, contributing to the creation of innovative integrated
transportation services.

The consumers of digital logistics products in the field of railway freight trans-
portation are, first and foremost, small and medium-sized companies, which currently
experience an acute need for information and analytical systems and technologies when
managing business processes in conditions of incomplete and inconsistent information
available to entrepreneurs.

The work within the target program of the Ministry of Transport of the Russian
Federation “Development of small and medium enterprises in the sphere of transport”
only partially solves the problems that need to be solved by business and which can be
eliminated in the implementation of industry projects of this program, namely: “digital
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transport” and “digital logistics” [12–16]. To achieve the goals of effective management
of business processes in Russia and the formation of an appropriate business environ-
ment, it is necessary to develop and use IT systems that will not only be adequate to
current conditions, but at the same time combine end-to-end IT technologies based on
a unified transport, logistics and trade infrastructure, which will be able to ensure the
integration of business processes and create consumer value.

One of the elements of the digital transformation strategy in railway transport is
digital platforms for managing the transportation process. In the process of develop-
ing and implementing digital platforms, the rules of interaction are being revised and
business processes are being optimized between departments. In order to implement the
state program in 2019, the board of directors of Russian Railways approved the Strategy
for the digital transformation of the company until 2025, which influenced the level of
digitalization of all railway supply chains when interacting with other participants in the
transport market.

Interaction in forecasting and planning cargo transportation is divided into several
stages in the formation of cargo transportation volumes - for a year, a quarter and a
month. Formation of the forecast parameters of loading the railway administrations of
the CIS countries for transportation to Russia and in transit through Russia is carried out
on the basis of the analysis of statistical data on the transportation of goods.

Various structural divisions are involved in the planning of freight traffic. For oper-
ational end-to-end production planning of freight traffic on railway transport and for
other purposes, it is advisable to launch an electronic document management system
(EDM). However, when implementing, for example, in the Russian logistics company
Liter-Trans, it was difficult to convince counterparties to use EDI instead of the usual
paper media, but the pandemic accelerated the transition to the digital era.

In 2021, the number of clients and partners who switched to EDM increased by 82%
(Fig. 2), which made it possible to reduce printing costs, reduce the time for processing
documents, increase the speed of refunds, and free employees from routine.

In addition to the digital corporate culture, there are a number of areas in the transport
industry that are subject to priority digital transformation:

– development of transport and logistics systems in a single transport space based on
customer orientation;

– development and implementation of dynamic transportation process control systems
based on artificial intelligence;

– formation of clear requirements for the creation and operation of innovative railway
rolling stock;

– introduction of innovations ensuring the automation and mechanization of station
processes;

– development, approbation, debugging and use of innovation for railway logistics
infrastructure, including for the development of high-speed and high-speed traffic
and organization of heavy freight traffic;

– development of the railway transportation safety management system and risk
management methods in logistics;

– introduction of advanced technologies to improve the energy efficiency of production
operations, as well as technologies in the field of environmental protection;

– development of an appropriate quality management system.
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Fig. 2. Results of implementation (where or where to?) EDF in 2021

To achieve the goal of increasing the efficiency of organizing the business process of
transportation activities, this article substantiates the need for a transition to automated
systems that are capable of supporting the adoption of effective management decisions
for the possibility of competent management of production processes in real-time, mod-
eling and forecasting the development of specific situations in the transport and logistics
market services.

The process of digitalization of Russian transport is impossible without optimizing
business processes, revising the regulatory framework, and taking into account the inter-
mediate results of the implementation of the national program “Digital Economy of the
Russian Federation”. Despite the presence of the target program of theMinistry of Trans-
port of the Russian Federation “Development of small and medium-sized businesses in
the field of transport”, there are a number of issues that need to be solved by business and
which can be resolved, among other things, by means of the implementation of relevant
industry projects on digital transport and digital logistics.

In this regard, the transformation entails the introduction of changes in the existing
production processes and mechanisms of cross-functional interaction between depart-
ments, the creation of a project office for the implementation of the digital transformation
strategy, the organization of interaction with the scientific industry complex to partici-
pate in the creation of digital platforms and the implementation of scientific expertise at
all stages of product development.

This article summarizes the experience of medium-sized companies in terms of IT
solutions that have proven their effectiveness in the practice of railway transportation
during 2021, identify problems of their use and distribution, formulate proposals to
improve their user capabilities, and justify the need to create and use adequate realities,
not only IT systems, but also implementation of “end-to-end” IT technologies based
on the principle of complementarity and unity of transport, logistics, production, and
trade infrastructure, which ensures the network interaction of business processes and the
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creation of value chains for all participants in the cargo transportation process that can
improve the quality of logistics services, the efficiency of the business environment. It
is worth noting that logistics companies have to use and analyze large volumes of Excel
files, manually summarizing information from different sources in order to assess the
fulfillment of the set shipping plan. So, there are tasks of reducing the time for generating
reports, simplifying the process of transferring information between participants in the
business process, and visualizing data for clarity when making management decisions.
For this, reliable and scalable solutions were developed in the form of reports in MS
Power BI depicting business processes, creating graphs, and customizing dashboards,
which allow you to speed up iteration and implementation of solutions (Fig. 3).

Fig. 3. Visual display of the result of using Power BI

So, data automation provides visualization of a number of parameters of shipment
and the entire transportation of goods when making management decisions. Auxiliary
filters display data on the required specific parameters (Fig. 4).

It is important to note that Power BI is a self-service BI and resident computing BI
class. ThisMicrosoft business intelligence software is comprehensive and integrates sev-
eral software products that share a common technological and visual design, connectors,
and web services.

Evaluating a number of digital solutions used in railway logistics based on the expe-
rience of Russian and German medium-sized businesses, it can be concluded that the
programs and the tasks performed in them are fragmented, which complicates not only
the process itself but also complicates the adaptation of new employees, reduces work
efficiency by several times. To achieve the goal of increasing the efficiency of organizing
the business process of transportation activities, it is necessary to switch to automated
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Fig. 4. Visualization of loading waiting parameters based on Power BI

systems that are capable of comprehensively supporting the adoption of effective man-
agement decisions for the possibility of competent management of production processes
in real-time, modeling and forecasting the development of situations.

Since 2011, Liter-Trans has been a user of AS ETRAN (electronic bill of lading [17])
- an automated system for preparing and processing shipping documents for railroad
transportation of Russian Railways across the territory of the Russian Federation. In
90% of the traffic volume, Liter-Trans LLC acts as a cargo owner, while not being
a participant in the transportation process for Russian Railways JSC (the scheme of
interaction between the participants in the transportation process is shown in Fig. 5).

Because of this, a company representing a medium-sized business cannot promptly
receive information about the delay of a carriage at “loading/unloading” stations,
although operators impose fines for the idle time of a carriage at stations for just such a
company.

In 100% of cases, after the completion of the shipment (information about fines may
come in the range from 1 to 6 months). For the client, this is a direct loss, since the
transportation cycle has already been completed by that time. The most difficult thing
is to collect the evidence base and supporting documents if the downtime was not the
fault of the client himself. This process is very difficult and has a negative impact on
customer relationships.

In this regard, it is expedient to implement, through AS ETRAN, the possibility for
the cargo owner to receive operational information about the reasons for the downtime
with supporting documents.
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Fig. 5. Scheme of the interaction of participants in the transportation process (for example, LLC
“Liter-Trans”).

The lack of developed software for solving at least half of business processes in one
space remains a significant gap for medium-sized businesses. This, of course, requires
integrated industry standards and a willingness to exchange information (on balances in
warehouses, applications for planned transportation, start getting access to supporting
documents, etc.).

It is also worth noting the difficulty in the availability of a number of information
solutions for medium-sized companies, such as an ERP system, VR, and Big data.
However, the digital transformation of the transport industry is a dramatic increase
in operational efficiency thanks to the use, in addition to traditional tools, of digital
technologies and the integration of data from various lines of business. To maintain
competitiveness, increase customer focus, and economic growth, the transport industry
must be evenly transformed in all areas of activity.

Another project for the digitalization of railway transport is the creation of a digital
freight transport platform. From our point of view, digital logistics should be based on
comprehensive IT support of coordinated systems of production, trade and economic
processes for the movement of goods, material flows in “value chains”. Applied objec-
tives in business processes of digital logistics: reducing time, labor and financial losses
associated with data retrieval; using advanced information technology to form optimal
interaction schemes (based on effective modeling of horizontal production, economic
and trade relations) between the participants of the cargo transportation process, as well
as production and economic relations between partner companies.

In order to prevent and minimize potential losses, as well as improve service for
customers, the STZh-Complex AS was introduced, the software of which allows:
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– increase customer awareness of the location of the car, (online);
– automatically notify customers about the emerging excess idle time of the car;
– take into account and calculate the final cost of the goods with delivery.

Calculation of the preliminary cost of delivery of cargo for the client can be made in
such systems as: “ERAN”, “Rail-Tariff” and “Success”. Today the Rail-tariff program is
the most convenient, but it should be noted that working with a large number of different
software is very laborious.

Open-source data indicate that 2021 is breaking the record for a local fleet deficit.
The company “Liter-Trans” operates both its own fleet of gondola cars and additionally
rented. Starting from February to October 2021, through tenders, it was possible to
successfully use the capabilities of the Digital Platform of the ETP GP. Federal Freight
Company JSChas allocatedmore than 70,000 gondola cars to support small andmedium-
sized businesses, of which the company has shipped 2,200 gondola cars in deficient
directions.

In the present conditions, it seems necessary to create and use not only adequate
realities of IT-systems, but also implementation of “end-to-end” IT-technologies based
on the principle of complementarity (additionality) of a single infrastructure that pro-
vides networking of related business processes and the creation of value chains for all
participants in the transportation process, which will improve the quality of logistics
services and the efficiency of the environment for doing such a business.

The creation of a mechanism based on the digital transformation of railway logis-
tics will contribute to improving the efficiency of transport and logistics systems and
complexes. This will simultaneously provide a platform for cooperation and coordinated
development of Euro-Asian transport links (corridors).

Thus, the formation of chains (SCM - digital SCM using the Internet of Things
technology) will ensure the optimization of information flows between all participants
in railway supply chains, which will allow:

– reduce delays, downtime and, as a consequence, related costs;
– increase customer loyalty;
– increase profitability (due to improved quality of service, shorter transportation times,
etc.).

The name of the process is also changing, Supply Chain 2.0 is replacing the Supply
Chain, as well as the optimization criterion [18]. The benchmark for a minimum of
costs and expenses is replaced by a maximum of economic effect and benefit. The
basis for operational and strategic decisions is a model of complementary knowledge
(competencies). Given these requirements, we can say that the total cost of an integrated
management systembuilt on the principles of digital logistics along the entire value chain
will be minimal. At the same time, the total return on investment in its development will
increase more than the sum of the effects of similar investments in the development
of each of the individual subsystems. From our point of view, the use of advanced
digital innovations in railway logistics can be considered a vector for the development
of transport and logistics systems and complexes. This determines the relevance of
defining the competence of personnel in the field of digital logistics.
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4 Discussion

Following a digital transformation strategy [19], assets, services, and a management
model for the transport industry are subject to digitalization. Thus, digital transforma-
tion implies not only a technological [20] but also, mainly, a managerial task. The key
processes for such a transition involve:

– updating the regulatory framework, developing industry standards, and integrating
with the National program for the digital economy in Russia;

– attraction and implementation of innovative technologies in logistics;
– automation of processes and their transformation in the creation of digital services
(development of new technological processes and expanding the possibilities for
the implementation of automated systems that support the adoption of effective
management decisions);

– creation of a new corporate culture and development of human resources.

5 Conclusion

To implement the proposed mechanism, from our point of view, you need:

– development of a methodology for identifying points of “value” for the formation of
harmonized value chains and transparency of logistics business processes aimed at
achieving a common result;

– creation of a new architecture of business systems with seamless integration, the
introduction of “end-to-end” IT technologies that ensure the network interaction of
business processes and the creation of cross-industry cooperation;

– unification and standardization of advanced digital technologies, architectures and
business models to solve problems of the transport and logistics complex and supply
chain management in general;

– improvement of IT solutions used by transport and logistics SMEs, and cross-sector
dissemination of international business best practices used in this area;

– revision of the rules of interaction and optimization of business processes between
divisions within transport and logistics companies;

– determination of the operator of the unified digital logistics platform in cooperation
with the scientific industry complex;

– training of professional personnel to work in the field of digital logistics, who will
have a set of key competencies for creating effective information flows in the digital
economy and developing analytical applications to optimize business processes at
various levels of economic management.

References

1. Klycheva, N.A., Prokofieva, E.S.: Digital transformation of transport and logistics services.
Collection of Scientific Papers of Donetsk Institute of Railway Transport, Issue 56, pp. 49–55
(2020)



Using Digital Solutions in Railway Logistics 181

2. Chemeris, O., Tinyakova, V., Lavrinenko, Y., Sun, X.: Assessing the relationship between
public spending on higher education and a country’s readiness for digitalization. In: Rodionov,
D., Kudryavtseva, T., Skhvediani, A., Berawi,M.A. (eds.) SPBPU IDE2021. CCIS, vol. 1619,
pp. 307–324. Springer, Cham (2022). https://doi.org/10.1007/978-3-031-14985-6_22

3. Kalugin, V.A., Pogarskaya, O.S., Malikhina, I.O.: The principles andmethods of the appraisal
of commercialization projects of the universities innovations. World Appl. Sci. J. 25(1),
97–105 (2013)

4. Pogarskaya, O.S.: University technology transfer as a key factor in the development of the
Russian knowledge economy. Bull. Belgorod Univ. Coop. Econ. Law (4), 504–511 (2013)

5. Khusainov, F.: The growth of loading on the Russian Railways network is dragging rates on
wagons. Analysis of the dynamics of operators’ rates from January 2008 to October 2021.
Online publication “Vgudok” (2021). https://vgudok.com/lenta/rost-pogruzki-na-seti-rzhd-
tashchit-za-soboy-stavki-na-vagony-analiz-dinamiki-stavok. Accessed 07 Dec 2021

6. Orlova, V., Ilin, I., Shirokova, S.: Management of port industrial complex development:
environmental and project dimensions. MATEC Web Conf. 193, 05055 (2018)

7. Belan, A.: Rolling stock lease rates have reached their maximum. Freight Transportation.
Online edition “Vgudok” (2021). https://gudok.ru/content/freighttrans/1580139/. Accessed
07 Dec 2021

8. Agapova, E.: In 2021, loading will begin to gradually recover. Online edition
“Vgudok” (2021). https://vgudok.com/eksperty/ekaterina-agapova-v-2021-godu-pogruzka-
nachnyot-postepenno-vosstanavlivatsya. Accessed 07 Dec 2021

9. Chernyshevskaya, Yu.: There will be no miracle. Bus. J. “RZD-Partner” (24(436)), Decem-
ber 2020. https://www.rzd-partner.ru/zhd-transport/comments/chuda-ne-budet/. Accessed 07
Dec 2021

10. Lepekhin, A., Borremans, A., Ilin, I., Jantunen, S.: A systematic mapping study on internet of
things challenges. In: 2019 IEEE/ACM 1st International Workshop on Software Engineering
Research & Practices for the Internet of Things, pp. 9–16 (2019)

11. Tumanov, A., Titov, A., Tumanov, V.: Development elements of the information and
measurement systemsofmobile environmentalmonitoring. E3SWebConf.247, 01028 (2021)

12. Bril, A., Kalinina, O., Ilin, I.: Small innovative company’s valuation within venture capital
financing of projects in the construction industry. MATEC Web Conf. 106, 08010 (2017)

13. Levina, A., Kalyazina, S., Ershova, A., Schuur, P.C.: IIOT within the architecture of the
manufacturing company. In: Proceedings of the International Scientific Conference-Digital
Transformation on Manufacturing, Infrastructure and Service, pp. 1–6 (2020)

14. Bolsunovskaya, M.V., Shirokova, S.V., Loginova, A.V., Uspenskiy, M.B.: Development of
tools for improving the data storage systems reliability as a part of digital transformation
strategy. IOP Conf. Ser.: Mater. Sci. Eng. 1(940), 012010 (2020)

15. Shirokova, S., Solovyov, L., Gnatenko, E., Lohyeeta, N.: Implementation of the digital trans-
formation concept during decision-making process in a construction company: digital trans-
formation as a driver of strategic decision-making in a commercial organization. In: Proceed-
ings of the International Scientific Conference-Digital Transformation on Manufacturing,
Infrastructure and Service, pp. 1–8 (2020)

16. Nikishov, S.: Intellectualization of logistics processes. Natl. Assoc. Sci. 3(36(63)), 40–42
(2021)

17. Bubnova, G.V., Levin, B.A.: Digital logistics is an innovative mechanism for the development
and effective functioning of transport and logistics systems and complexes. Int. J. Open Inf.
Technol. (3) (2017). https://cyberleninka.ru/article/n/tsifrovaya-logistika-innovatsionnyy-
mehanizm-razvitiya-i-effektivnogo-funktsionirovaniya-transportno-logisticheskih-sistem-i.
Accessed 07 Dec 2021

https://doi.org/10.1007/978-3-031-14985-6_22
https://vgudok.com/lenta/rost-pogruzki-na-seti-rzhd-tashchit-za-soboy-stavki-na-vagony-analiz-dinamiki-stavok
https://gudok.ru/content/freighttrans/1580139/
https://vgudok.com/eksperty/ekaterina-agapova-v-2021-godu-pogruzka-nachnyot-postepenno-vosstanavlivatsya
https://www.rzd-partner.ru/zhd-transport/comments/chuda-ne-budet/
https://cyberleninka.ru/article/n/tsifrovaya-logistika-innovatsionnyy-mehanizm-razvitiya-i-effektivnogo-funktsionirovaniya-transportno-logisticheskih-sistem-i


182 A. Faustov et al.

18. Solntsev, A.: In 2021 AS ETRAN has new options Business magazine “RZD-Partner”
(24(436)) (2021). https://www.rzd-partner.ru/zhd-transport/news/v-as-etran-v-2021-godu-
poyavilis-novye-optsii/. Accessed 07 Dec 2021

19. Egorov, D., Levina, A., Kalyazina, S., Schuur, P., Gerrits, B.: The challenges of the logistics
industry in the era of digital transformation. In: Schaumburg, H., Korablev, V., Ungvari, L.
(eds.) TT 2020. LNNS, vol. 157, pp. 201–209. Springer, Cham (2021). https://doi.org/10.
1007/978-3-030-64430-7_17

20. Maydanova, S., Ilin, I.: Strategic approach to global company digital transformation. In:
Proceedings of the 33rd International Business Information Management Association Con-
ference, IBIMA 2019: Education Excellence and Innovation Management through Vision,
pp. 8818–8833 (2020)

https://www.rzd-partner.ru/zhd-transport/news/v-as-etran-v-2021-godu-poyavilis-novye-optsii/
https://doi.org/10.1007/978-3-030-64430-7_17

	Using Digital Solutions in Railway Logistics: The Experience of Medium-Sized Businesses
	1 Introduction
	2 Materials and Methods
	3 Results
	4 Discussion
	5 Conclusion
	References




