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Abstract

The article formulates the principles of information exchange between participants of supply chains during the organization of railway freight
transportation. In the research, the features of supply chains organization in railway transport were initially determined and their typology
was substantiated. Consideration of supply chains in the sphere of railway transportation established the need to change the constituent
and substantive elements of the extended and maximum chains, and at the same time determined the formation of a specific approach to determining
the composition of the main links and areas of data exchange. In contrast to the classical understanding, in the proposed typology, an extended supply
chain is formed from a simple one by including in its composition logistics, information and financial intermediaries, as well as other market entities,
which is standardly provided for by the maximum supply chain.

Taking into account the established specifics, the participants in supply chains were further determined when organizing railway transportation
in domestic and international traffic (reflecting options for both direct and extended supply chains), as well as with the participation of the carrier
in intermodal transportation (as an example of building a maximum supply chain). The principles of information interaction of participants (shippers,
consignees, cargo owners, freight forwarding organizations, financial organizations, government agencies, shipping line operators and road carriers)
within the framework of the formed material, digital and financial flows with the organization of corresponding models were formulated. In conclusion,
itwas established that the scale of the established cooperation with each of the participants in the supply chain directly depends on the type
of transportation and the adopted work technology.
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OCOBEHHOCTU UHOOPMALIMOHHOIO B3AUMOAENCTBMSA YYACTHUKOB NPU NOCTPOEHWM LIENEW NOCTABOK
HA XXENE3HOJOPOXHOM TPAHCINOPTE

A. A. XopoweBuy

Pechepar

B cTatbe chopmMynmpoBaHbl OCHOBbI MH(OPMALMOHHOMO B3aUMOAEACTBIS YHACTHIUKOB Liernelt MOCTaBOK MPU OPraHM3aLnn Xene3HOA0POXHbIX
rPy30BbIX MNEPEBO30K. B pamkax NpPOBEAEHHOrO WCCnefoBaHWS MEpBOHAYanbHO OnpedeneHbl 0COOEHHOCTM MOCTPOEHMS Lienei MOCTaBoK
Ha XENe3HO40POXHOM TpaHcnopTe M oBocHoBaHa WX TUMOMorusl. PacCMOTpeHMe Lienei NMOCTaBOK B MIIOCKOCTU Xene3HOLOPOXHbIX MepeBO30K
YCTaHOBUMO HEODBXOAMMOCTb W3MEHEHWS COCTaBNSIOLLMX W COAEPXATENbHbIX SMEMEHTOB PAaCLUMPEHHOW W MaKCUManbHOW LEenei nocTaBok
11 OOHOBPEMEHHO 00yCnoBMno hopMupoBaHMe CrieLnduyeckoro noaxona K OMpeAeneHnio CocTaBa MX OCHOBHBIX 3BEHbeB M obrnacten obmena
JaHHbIMM. B OoTnMuMe OT Knaccuyeckoro MOHWMaHWS B MPEASIOKEHHONW TWMOMOTMM PacLUMpeHHas Lenb NOCTaBoK (hOpPMUPYETCS M3 MPOCTOM
BKIIOYEHWEM B €€ COCTaB NOTUCTUYECKNX, MHCDOPMALMOHHBIX U (PUHAHCOBBIX MOCPEOHUKOB, @ TAKKE MHbIX PbIHOYHBIX CYGBLEKTOB, YTO CTaHAAPTHO
npegycMaTpuBaeT MakcuManbHas Lienoyka nocTaBok.

C y4eToM yCTaHOBNEHHOM Crieuudmnki B JanbHeReM onpeaeneHbl y4acTHUKM Lenein nocTaBok Npu OpraH13aLmuy Xene3Hoa0poXHbIX NepeBo3ok
BO BHYTPUPECNyONNKaHCKOM 1 MEXOyHapoaHOM COO6LeHUM (C OTPaeHWeM BapyaHTOB Kak Ans MPSMOIA Lienu NoCTaBoK, Tak U ANs pacLUMPEHHO),
aTaKkke NpW y4acTuM MNEepeBo3YMKka B WHTEPMOZArbHbIX NepeBo3kax (B KayecTBe MpuMepa NOCTPOEHUS MakCUMarbHOA LEMu MOCTaBOK).
CchopmynnpoBaHbl  OCHOBbI  MH(DOPMALMOHHOTO  B3aMMOZJECTBUS  YYACTHUKOB  (rpy300TNpaBUTENen, rpysomnonyyaTeneid, rpy3oBnajernbLes,
9KCNEeAMTOPCKMX OpraHn3aLyi, (hHaHCOBbIX OpraH13aLi, OPraHoB roCyLAPCTBEHHONO YNpaBMeHuns, ONepaTopoB MOPCKMX NHMIA U aBTOMOGUNBHBIX
NepeBO3YMKOB) B pamMkax (hOpMUPYEMbIX MaTepuarbHbiX, LMPPOBbIX M (PUHAHCOBBLIX MOTOKOB C MOCTPOEHWEM COOTBECTUBYHOLIMX MOLENEN.
B 3aBepLueHnn yCTaHOBNEHO, 4TO MaclTab ycTaHaBNMBAEMOrO COTPYAHUYECTBA C KaXabiM U3 Y4aCTHUKOB Lieny NOCTaBOK HaNpsMyto 3aBUCUT OT TUNa
NepeBO3KN W NPUHSTON TEXHOMOrMW paboThbl.

KntoueBble cnosa: Lienu noctaBeokK, )KeJ'Ie3HOJ_10pO)KHbII7I TPaHCMNOPT, paclUMpeHHbIe U MaKCMarnbHble Lieni, I/IHq)OpMaL‘I/IOHHOG B3aMMOJENCTBYE, 00OmeH
[aHHbIMK.

Introduction

Building supply chains in the modern conditions of development of
the global market of transport and logistics services, characterized by
high instability and a significant level of competition, requires a competent
approach to determining the composition of participants and establishing
their information interaction. High-quality data exchange between all
participants in the supply chain, including in the volume of shipping and
shipping documents, helps to speed up the transportation process and
reduce the labor intensity of a number of operations by ensuring the
completeness of the transmitted information.

The noted advantages determine the high relevance of the formation
of the most complete information interaction within the organization of
railway transportation, which is possible only with the initial establishment
of conjugation points and key areas of data exchange. Taking into ac-

count the above, the main goal of the study was to determine the basics
of information interaction of supply chain participants in the organization
of railway freight transportation in various variations.

Organization of supply chains in railway transport

Researchers (including R. B. Ivut [1, 2], I. A. Elovoy [3], V. |. Sergeev
[4, 5], V.V.Dybskaya [6], E.R. Abramova [7], A.P. Tyapukhin [8],
0. M. Kulikova [9], C. Harland [10], Zh. Chen, N. G. Hall [11], etc.) have
addressed the issues of evolution and identification of determinants of
development of the supply chain management concept. Have been pay-
ing attention to for over twenty years. Considering various areas of supply
chain organization, these researchers came to the conclusion that a sup-
ply chain is: a) a network of interconnected and interdependent organiza-
tions that jointly control, manage and improve flows from suppliers to end
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consumers [12, p. 14; 13, p. 101;]; b) an ordered sequence of interacting
links managed by participants that perform various functions during the
passage of flows from the source of origin to the point of repayment [14,
p. 25; 15, p. 23; 16, p. 39].

Within the framework of the functioning of railway transport, the sup-
ply chain should be interpreted as a set of interacting links that ensure the
flow of goods, services and information from the consignor to the con-
signee [17, p. 104; 18, p. 126]. A supply chain link can be represented by
both individual organizations and divisions, processes, technologies and
activities involved in promoting the flow.

In the process of building supply chains, depending on the
composition of the main links, they are formed within one of three
types: direct, extended or maximum. In general terms, a direct sup-

ply chain consists of a focal company, a first-level supplier (cargo
owner) and a first-level consumer (cargo owner) who participate in
the external and internal flows of goods, information and finance.
An extended supply chain additionally includes second-level sup-
pliers and consumers. A maximal supply chain consists of a focal
company and all participants in the chain from material suppliers to
end consumers, as well as logistics and other intermediaries
(agents) [19, p. 11-12; 20, p. 28-29].

In the context of the functioning of railway transport, the use of this
classification and approach to distinguishing between participants
in supply chains is significantly complicated. Taking into account the
specifics of freight railway transportation, it would be more correct to use
the typology presented in Figure 1.
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Figure 1 - Typology of supply chains in railway transport

In contrast to the typology used in the scientific literature, within
the framework of supply chains in railway transport, it is necessary to
change the constituent and substantive elements of the extended and
maximum chains. Thus, if in the classical sense modern researchers
characterize the extended supply chain as a set of a focal company and
suppliers and consumers of the first and second levels, then in the noted
typology, the extended supply chain differs from the simple one by the
inclusion of logistics, information and financial intermediaries, as well as
other market entities — which is standardly provided for only by the maxi-
mum supply chain. This substitution of concepts is made due to the spe-
cifics of the industry under consideration and more frequent and neces-
sary interaction of railway carriers with various types of logistics and fi-
nancial intermediaries. Expansion of the supply chain to suppliers and
consumers (for the classical theory of suppliers and consumers of the
second and subsequent levels) simultaneously allows us to talk about the
organization of a maximum supply chain, characterized by increased
transparency and flexibility.

Effective supply chain management in this context involves the for-
mation of a cooperation option within which, when building a maximum
supply chain, all first-order relationships (relationships of the railway or-
ganization with shippers, consignees and intermediaries) for the railway
carrier are manageable, and all second-order relationships (relationships
of shippers with suppliers (cargo owners), consignees with consumers
(cargo owners), as well as relationships of shippers, consignees and

cargo owners with intermediaries) are tracked. Taking into account the
above, it can be concluded that successful supply chain management is
impossible without the formation and subsequent maintenance of high-
quality information interaction between a wide range of participants, the
key ones of which are:

« shippers;

« consignees;

« freight forwarding organizations at each of the sections of the route
(if the route passes through the territory of several transit countries,
freight forwarding companies will be involved in each of them);

« sea line operators and road carriers (when organization intermodal
cargo transportation);

« customs declarants involved by consignors and consignees to per-
form customs operations;

« cargo owners (parties to the purchase and sale agreement when
organizing transportation with the involvement of intermediary companies
and container terminals);

« financial organizations;

« government bodies (including customs authorities).

When building a supply chain, flows of goods, information and fi-
nances are formed between its participants, as well as corresponding
return flows. The completeness of data exchange within the formed flows
is largely determined by the initially established level of information inter-
action and the quality of the established connections.
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Information exchange between the participants during the or-
ganization of supply chains

The level of information interaction between participants in supply
chains when organizing freight railway transportation, as well as their
composition, is largely determined by the nature of the transportation.

Thus, when organizing intra-republican transportation in the classical
version, there will be actual interaction between three direct participants
in the transportation (consignor, consignee and railway carrier) and addi-
tional participation of financial organizations in the framework of ensuring
payment for services (Figure 2).
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Figure 2 — Data flows within the framework of the classic varia

As can be clearly seen, data flows within the classical version of organ-
izing intra-republican railway transportation are evenly distributed between
all participants in the transportation and actually provide for the organization
of a direct supply chain. In this case, the incoming material flow is formed
from the consignor to the railway carrier, and the outgoing material flow
comes from the carrier. Financial flows are simultaneously directed to the
railway carrier, both from the consignor and from the consignee.

The information flow of data accompanies both the material and financial
flows. Thus, within the material flow, information is transferred in the volume of
the railway bill and shipping documents, as well as key data characterizing the
transportation and movement of the train along the route. Information support
of the financial flow consists of the formation and provision of the necessary
documentation (invoices and certificates of completion) and tracking the time-
liness and completeness of the transactions carried out.

In this case, the information interaction between the railway organiza-
tion and consignors, consignees and financial intermediaries necessarily

nt of intra-republican railway transportation (direct supply chain)

« exchange of primary data and documents with consignors and con-
signees;

« interaction with consignors and consignees within the framework of
transportation and formation of material and financial flows;

« interaction of the carrier with financial organizations within the frame-
work of execution and documentary registration of financial transactions.

Thus, the organization of freight railway transportation in intra-
republican traffic provides for the establishment of the simplest relation-
ships based on cooperation between the railway organization and con-
signors and consignees. In this case, standard information systems and
typical work technology are used as part of the technological support for
data exchange.

The organization of international freight transportation provides for
the development of a system of interaction and information linking of the
carrier in addition to the above option with freight forwarding companies
and customs authorities. Data flows generated during the organization of
international railway transportation are presented in Figure 3.
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Figure 3 - Data flows generated in international railway transportation with a small number of participants (extended supply chain)

Economics

https://doi.org/10.36773/1818-1112-2025-138-3-197-202



Vestnik of Brest State Technical University. 2025. No. 3 (138)

In this option, the railway organization, along with consignors and
consignees, ensures interaction with freight forwarding companies and
customs authorities included in the general information flow. In this case,
the key areas of the established information interaction are:

» data and document exchange with other railway carriers, con-
signors, consignees and freight forwarding companies in the volume of
shipping, accompanying and other documents;

« interaction with consignors, consignees at the stage of concluding
transportation contracts, as well as with freight forwarders within the
framework of transportation;

« interaction with customs authorities within the framework of customs oper-
ations and financial companies within the boundaries of financial transactions.
Simultaneously with the organization of a common information flow, the organi-

zation of intemational transportation requires the carrier to build a financial flow in
a new format, which provides for the inclusion of forwarders acting as the main
payers under the transportation contract when traveling through the territory of
transit countries, and also (if necessary) on the side of the consignee.

An important feature of this option is the need for the interconnection
of information flows between all railway carriers participating in the trans-
portation of goods. At the same time, the degree of coordination in the
work between such participants should have the highest level within the
framework of all types of flows (material, financial and information).

At the same time, the organization of international freight railway
transportation often requires the involvement of additional participants
and the corresponding organization of a maximum supply chain. Data
flows in this case will take the following form (Figure 4).
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Figure 4 — Data flows within the framework of the organization of internat

When organization a maximum supply chain, its participants are supple-
mented by suppliers and consumers who are the actual owners of the goods
at the initial and final points, as well as customs declarants. The organization
of high-quality information interaction in this version provides for:

» data and document exchange with other carriers, consignors, consignees
and forwarders in the volume of shipping, accompanying and other documents,
as well as interaction between consignors, consignees and cargo owners;

« interaction with consignors, consignees at the stage of concluding
transportation contracts, as well as with forwarders within the framework
of transportation;

« interaction with financial companies within the framework of regis-
tration of financial transactions and with customs declarants within the
boundaries of receiving information and completing customs procedures.

Thus, when building a maximum supply chain, interaction should be
ensured at two levels: at the first level - data exchange between the carri-
er and other administrations, consignors, consignees and forwarders, and
at the second level — the formation of relationships between consignors
and consignees with cargo owners. Communication with customs authori-
ties is simultaneously provided through customs declarants who ensure
the implementation of customs operations.

The last and most extensive interaction option is the option in which
the organization of a maximum supply chain is carried out within the

ional railway freight transportation when building a maximum supply chain

framework of organizing intermodal transportation. Data flows in this case
will be as follows (Figure 5).

The main distinguishing feature of the presented option is the inclu-
sion of sea line operators and/or road carriers in the composition of the
supply chain participants. Information interaction when organizing interna-
tional intermodal transportation involves the inclusion of the following key
areas:

« data and document exchange with other carriers (sea line opera-
tors and/or road carriers, as well as railway organizations) in the volume
of the SMGS consignment note, shipping and permitting documents;

« interaction with freight forwarders within the framework of transpor-
tation, as well as with consignors and consignees — at the beginning or
end of transportation within the framework of railway transport;

« interaction with financial companies within the framework of finan-
cial transactions and with customs declarants within the boundaries of
receiving information and completing customs procedures.

Organization of interaction within the framework of execution and
transfer of transport and accompanying documents in this case is provid-
ed with carriers participating in the supply chain on an equal basis with
the railway organization. Direct cooperation with consignors and/or con-
signees is practically not observed, while interaction with forwarding
companies is maintained.
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transport
Conclusion 7.
Thus, for effective supply chain management in modern conditions, it

is necessary to form and maintain relationships with all participants in the

transportation process, ensuring high-quality information interaction. Key 8.

participants in supply chains in railway transport are: consignors and

consignees (cargo owners when organizing transportation using interme-

diary companies), freight forwarding organizations, financial organiza- 9.

tions, government agencies (including customs authorities), operators of

shipping lines and road carriers (when organizing intermodal transporta-

tion of goods), etc. 10.
A distinctive feature of building supply chains in railway transport is

the change in the constituent and substantive elements of the extended

and maximum chains, which requires a specific approach to determining ~ 11.

the areas of data exchange. The scale of the established information

cooperation with each participant in the supply chain directly depends on ~ 12.

the type of transportation and the adopted technology of work.
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