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Abstract: The article considers the peculiarities of the transformation of the freight
transport management system in the conditions of digita economy formation. The
integration of digital platforms into the management system of transport companiesis
designed to increase the overall efficiency of their activities. At the same time, it is
objectively necessary to apply clear criteria for digitization of the maritime traffic
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Keywords: Digital economy, Digital platforms, Maritime transport, Maritime transport
companies.

1 Introduction

The transformation of the world economic system, which is
under the influence of the intensification of information
technology leads to the formation of a global digital economy in
which the effectiveness of management decisions in many areas
depends not only on the speed of response to changing market
conditions but also on the quality and productivity and
applications that are used to process data related to the internal
and external environment of the enterprise.

At the same time, in the field of maritime logistics, such trends
are quite intense, as the formation of global supply chains
largely depends on planning not only the delivery route but also
on the availability of free vessels of adequate capacity and free
container capacity in the logistics network.

It should be noted that the supply chain planning system has
long been based on the use of information technology at all
stages of these business processes — from freight to insurance
Lloyd's. However, the integration of all management information
systems into one global digital supply chain management system
can significantly increase the efficiency and speed of order
fulfilment in the field of maritime transport by processing al
data around the clock online using cognitive technologies of
interaction with contractors.

Thus, the latest technologies and innovative digital software
products can significantly increase the overall efficiency of
maritime transport by optimizing all components of this business
process and speeding up the exchange of information about it.
The consequence of such digitalization is an overall increase in
the profitability of companies operating in the field of maritime
transport, as well as lead to increased investment in the
integration of digital platforms in the activities of transport
companies.

All this requires a significant update of data on the
implementation of digital innovations in the management
system, which requires additiona research on their real
effectiveness.

2 Literature Review

The study of the specifics of the organization of maritime traffic
management is currently widely covered in specialized
publications of leading scientists and practitioners. Of particular
note is the contribution to the study of key principles of maritime
traffic management by researchers such as O. Agres [1],
B. Allate [2], B. Aleksyshyn [3], I. Balaniuk [5], O. Binert [7],
Yu. Chaliuk [9], M.Dziamulych [11-16], O. Hamova [18],
T.Lirn [19], H. Marchuk [20], M. Martinkovi¢ [24],
T. Shmatkovska [26-28], O. Stashchuk [32-34], V. Topalov [36],
T.Tran [37], Ya Yanyshyn [40], |.Zhurakovska [42]. In
addition, it is necessary to note a number of studies related to the
study of international maritime transport in terms of the need to
improve their quality, which is set out in the works of scientists
such as O. Apostolyuk [4], T. Beridze [6], A. Boiar [8],
Yu. Drapailo [10], Z. Gontar [17], V. Marchuk [21-23],
M. Postan [25], R.Sodoma [29-31], K. Stepanova [35],
1. Yakoviyk [38], V. Yakubiv [39], O. Yatsukh [41] and many
others.

However, it should be noted that with the intensification of the
introduction of digital technologies in the process of shipping
management at al stages, there is an objective need to rethink
the principles of logistics and management of shipping. Thus,
the current issues of effective organization of business processes
in this area require additional practical research.

3 Materialsand Methods

The theoretical foundation of the study was the methodology of
project management, logistics theory, optimal management,
games, as well as the work of |eading scientists and specialistsin
the field of systems analysis, economic and mathematical
modelling, operation, and management of freight.

The issue of transport process modelling and management is not
new to economics and logistics management systems and has
been considered by many researchers and designers. At the same
time, different subsystems were distinguished according to
organizational, functional features, and composition of elements.
However, al the results obtained were not entirely based on
systemic principles. This circumstance leads to the need to
substantiate and formulate the system prerequisites for the
design and the actua formation of the conceptual model of the
maritime cargo management system. The design of such a model
should be based on the following basic system-forming
principles:

L] Dialectical unity and interdependence of the system and the
external environment;

. Structure and hierarchy;

. Integrity;

L] Plurality of system description.

The concept of systematization involves the study of the
problem of design as a system. Accordingly, the research
methodology is a structured approach used by a team of
managers to manage the process of developing digital solutions
in the field of maritime transport. The approaches used in this
case can be simple (formal and informal) or complex (groups of
necessary modelling methods). In this study, the methodology is
based on systems anaysis and the theory of hierarchica
multilevel systems.

4 Results and Discussion

As you know, sea freight is the most popular type of
international transport service. Their key advantage is that they
are suitable for the delivery of any goods and alow for high
efficiency of the logistics chain. Practice shows that the current
methods of transportation alow transporting both large
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consignments of goods and single loads with maximum
efficiency and economy. At the same time, the use of maritime
transport communi cations, which have almost unlimited capacity
and require less maintenance than other modes of transport,
leads to arelatively lower cost of these shipments and results in
aconstant increase in their overall global volume.

In this aspect, it should also be noted that sea freight container
transport is one of the promising sectors of the modern transport
market. In particular, despite the challenges facing the industry
in connection with the COVID-19 pandemic, the development of
the global container market is characterized by a steady dynamic
trend of increasing volumes of cargo transported by sea in
containers. It is this growing demand for container transportation
that requires the management of transport companies to find
modern technical, technological, and organizational solutions to
ensure their proper efficiency.

Of course, increasing the freight base is possible by attracting
transit and increasing the overall transport attractiveness of
companies, as freight flows usualy face a number of
bureaucratic obstacles and are complicated by the lack of a
thorough tariff, which would include moving to the port and
transport to the next point supplies.

The practice of forming a maritime traffic management system
shows that it is a large and complex system. The first is
determined by the fact that there is a significant number of
elements and connections, the second — the heterogeneity of
these elements and connections, the variety of their properties,
and characteristics of selection. This is due to the structure and
content of the objects to which the control of the system is
directed — cargo and fleet. Therefore, when forming a
management model of such a system, it must be considered in
two aspects — morphological and functional, each of which,
taking into account the characteristics of the object allows you to
select the appropriate partial structure. In this case, the
management system as a whole is formed on the basis of
combining its subsystems. Thus, it can be argued that the
internal synthesis of the system and elements of individua
subsystems of maritime traffic management is realized through a
set of models of their relationship.

The development of new approaches to forecasting maritime
traffic should be based on the use of digital methods of
exponential smoothing of time series through the use of software
for big data processing online. This will allow obtaining data
that will inform the management staff about changes in the
structure of freight flows in the market, which in turn will allow:

=  To conduct arational tariff and freight policy in the region
of the maritime transport company;

. To establish the ratio of transport capabilities of the fleet
and the total potential volume of transport work;

. To distribute cargo flows between ports in accordance with
effective market demand, as well as — to determine
promising patterns of tonnage in accordance with the
analysis of data on demand and assessment of its dynamics
in the future.

The key advantage of using digital platforms in the maritime
traffic management system is the lack of intermediaries in the
process of forming agreements on the transportation of goods. In
this way, digital economy technologies alow companies to
eliminate unnecessary intermediaries or channels and create a
more direct relationship between customers and transport
companies. Accordingly, such a simplified ecosystem has less
friction and lowers the entry barrier for players in the rest of the
chain.

Thus, the concept of digital transformation of maritime transport
has three main advantages relevant to this type of business:
improving the efficiency of existing infrastructure; the
emergence of qualitatively new business models; increasing
revenue or reducing costs in existing business models.
Accordingly, the digital transformation of maritime transport

goes beyond the ICT industry itself, as its impact has affected
the entire supply chain. In particular, we can consider the
following three main areas in which new digital technologies can
be used:

L] The customer search, where transport companies can use
digital information and social networks to attract their
customers in new ways. For example, they can create
digital user communitiesto add value;

. The operational processes, when digital technologies allow
to achieve great results in operational activities at all stages
of the supply chain;

. The business models, according to which the digital
transformation allows developing completely new forms of
creating and obtaining value in current business processes.

Thus, it can be argued that the consequences of the digital
transformation in the business models of shipping companies are
quite diverse. For example, digital technologies make it possible
to reorient the boundaries of such companies to more global
levels. General digital models of thisbusiness, asarule, lead to a
higher level of interaction between different participants. Such
transport companies tend to compete on a larger scale than
traditional shipping companies due to low geographica
boundaries and resource needs to satisfy customers anywhere in
the world. At the same time, as the cost of search and production
communications has decreased significantly, the operating costs
of digitalized companies are usualy much lower than for
traditional enterprises. However, it is also important to take into
account the fact that Internet technologies increase the level of
competition in the market and reduce entry barriers for
competitors, which has the effect of increasing consumer
influence in the process of concluding maritime transport
agreements. As a result, companies that make extensive use of
digital technologies stimulate the economic development of an
environment that is often characterized by dynamic competition
and high consumer surpluses.

Accordingly, the question arises about the specific areas of
application of digital solutions in the management of maritime
transport at the level of operating companies. In particular, one
of the key tasks of a transport company's management is the
processing of general cargo. An important aspect of this
management is the interaction of companies with ports, the
effective establishment of which alows them to quickly carry
out loading and unloading operations on certain contractual
terms. Therefore, building an effective model of economic and
logistical relationships of transport companies with cargo owners
and ports allows companies to optimize their own costs for cargo
handling. The key principles of such optimization for companies
are the following:

. It is expedient to direct cargo flows to certain ports in a
proportion that reflects the ratio of levels of rates for cargo
processing;

L] The level of rates and the volume of freight flows
determines the situation that is equilibrium, ie any change
in one of the parties to the level of rates, provided that all
others adhere to the same, should reduce the winnings of
the party taking action.

Thus, the management decisions on the loading of ships require
consideration of many operational and commercial, and legal
conditions of the fleet, which is solved using digital models
based on certain software solutions. However, the development
of the models themselves to ensure effective management of
maritime transport cannot be clearly formalized, as the
capabilities of digita platforms provide a wide variety of
models, which requires a specific approach to their construction.
That is why in most cases to form an effective management
model requires a rapid quantitative assessment of the possible
consequences of production situations associated with the
loading of both individual ships and groups of ships, solved by
digital software solutions and applications in round-the-clock
information processing online. However, the analysis and
adjustment of decisions made on the basis of the implementation
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of digital technologies in the process of maritime transport
management will take into account the difficult formalized
working conditions of maritime transport companies. That is
why the greatest efficiency of integration of the management
process with digital software solutions occurs with a wide range
of goods transported by the company. There is also a need for
intermediate aggregation of information on cargo flows to
reduce the dimension of the overall task of optimizing the fleet.
In this case, decisions regarding the loading of ships are madein
the following sequence:

. Aggregation of information on cargo flows and
determination on its basis of permissible options for
loading tonnage;

. Optimization of decisions on fixing of specific vessels on
routes and specification of their loading taking into account
terms, sequence of approach in ports, and time of the
readiness of cargoes for departure.

Thus, in order to ensure the effective solution of all tasks, as well
as to ensure the transformation of the management system of
maritime transport in transport companies from traditional to
digital, it is necessary to go through two key stages of the
transition to integrated digitalization of companies.

In the first, shipping companies set their own priorities for
investing in digital projects. At the same time, a key element of
such investment is a systematic understanding of where digital
solutions can create the greatest value for an existing business
model of a transport company, as well as what investments are
needed and what should be the expected effect of
implementation. The risks of changing the existing business
model due to the introduction of new digital technologies in the
maritime traffic management system are also subject to this
assessment. At this stage, companies need to form a balanced
portfolio of digital projects for the short and long term, as well
as to form a system of monitoring and timely updating,
according to their needs.

The second stage is to develop an effective digitization strategy,
which should result in the structuring of efforts to move from
traditional maritime and digital shipping management models.
One of the key examples of such a strategy could be the use of
blockchain technology in the management of maritime transport
when it can greatly simplify the exchange of confidential data
for different contractors or shippers. At the same time, transport
companies themselves can create solutions for trade financing
and supply chains to increase their efficiency and increase their
own profitability. Therefore, the operation of such projects will
lead to the successful use of the blockchain in the logistics of
maritime freight.

5 Conclusion

Therefore, the formation of digital systems for the organization
and management of cargo transportation processes by sea should
be based on the methodology of project management, logistics
theories, and systems analysis. At the same time, there is an
objective need to integrate digital software solutions and models
of organization and management of this transportation into the
maritime freight management system. In the applied aspect, this
means the need to build on the basis of digita platforms of
dialogic decision-making systems that operate with the use of
cognitive technologies and are aimed at solving the subject tasks
for which the digital control system is designed.

Thus, it can be argued that after the process of transforming the
maritime freight management system into a digital integrated
platform, the transport company will be able to effectively solve
simulation problems based on a simulation approach to ship
loading in operational business management, optimize ship
loading within existing supply chains, to optimize the
distribution of cargo between vessels in the operationa
management of the company, as well as — to model the
distribution of cargo flows based on the analysis of actions and

decisions of al entities with which companies have to interact in
the supply chain.

In generd, it can be argued that the process of digitization of
companies operating in the field of maritime freight will be
individual for each of them. At the same time, the digitization
process itself will differ both in approaches and time. However,
it can be unequivocally stated that digital transformation is
necessary and inevitable, which increases the requirements for
the management of companies to quickly understand the
feasibility and relevance of measures for the active introduction
of digital technologiesin their activities.
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