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DEVELOPMENT OF METHODS TO
INCREASE THE EFFICIENCY OF ROAD
TRANSPORTATION BY INTERNATIONAL
TRANSPORT CORRIDORS

The object of research is the processes of managing the functioning of international transport corridors and
projects for the transportation of goods, taking into account the assessment of the quality of transport services.
There is a problem of assessing the quality of the international transport process taking into account such factors as
the time of delivery of goods, the speed of movement of vehicles across the customs border and the tariff, which are
determined by customer requirements. All these factors depend on the logistical support of transportation projects.

The following methods were used to solve the tasks set in the work: the method of analysis of expert evaluations
Jor the selection of project evaluation criteria; mathematical apparatus of decision theory; methods of simulation
model for the assessment of the integral indicator of quality to achieve the optimal solution.

Regularities of providing conditions of continuous, safe and convenient movement of traffic flows as a basis
Jor creation of effective system of management of processes in a network of automobile international transport
corridors are defined and the methodology of definition of efficiency of their functioning is developed.

A method of forming a management system for the functioning and development of the network of international
road transport corridors based on socio-economic forecasting in the form of a hierarchical structure of elements and
their relationships has been developed. This made it possible to develop a model for forecasting the required amount
of resources for road works on the basis of a certain demand from users of international road transport corridors.

The study is aimed at obtaining new knowledge about the regularities of improving the efficiency of road trans-
port along the routes of European international transport corridors, which can be used as a basis for the theory
of determining its positive impact on the development of the economies of countries through which international
transport corridors pass. In the course of the research, the approbation of the developed technique on a choice of
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the optimum project of transportation at the project-oriented enterprises of motor transport is carried out.
Keywords: international transport corridors, efficiency of automobile transportations, cargo transportation

project, forecasting model.

Received date: 05.03.2020
Accepted date: 15.05.2020
Published date: 31.08.2020

1. Introduction

Transport by international transport corridors is becoming
more and more stressful. For example, on Ukrainian roads
the average speed is up to 30 km/h, that is, two times lower
than European indicators. Tens of thousands of road traffic
accidents (hereinafter referred to as RTA) occur here every
year, in which thousands of people die [1]. Insufficient in
length and technically backward road network of Ukraine
reduces the efficiency of international transport corridors
(hereinafter, ITC) on the territory of Ukraine and leads to
significant losses for the economy, social problems, ecology
suffers [1, 2]. The development of logistics infrastructure
and international road transport (especially on the ITC
routes) increases competition among international carriers.

The problem is that in order to increase the efficiency
of international transport, first of all, it is necessary to
reduce the transport costs of enterprises. The implemen-
tation of projects for the transportation of goods along
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the ITC routes is a guarantee of enterprises to increase
their competitiveness in the European market. The ITC
development program until 2020 determines that the main
task is to ensure the provision of a range of transport ser-
vices that meet EU standards [3]. However, an analysis of
the results of the implementation of goods transportation
projects (hereinafter, GTP) shows a low level of transport
and forwarding support for transportation, indicating the
problems of logistics support for transportation projects. At
present, the main components of effective management of
road transport projects have not been developed. Conse-
quently, there is a need to assess the quality of international
transport services as a project product with factors such as
delivery time, speed of movement across customs borders
and tariffs that will form the project portfolio. The quality
assessment of international transport services is carried out
along the indicated routes. The effectiveness of solving the
assigned tasks also depends on the conditions of movement
along the routes of the ITC. Thus, the object of research is
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the processes of managing the functioning of international
transport corridors and projects for the transportation of
goods, taking into account the assessment of the quality of
the provision of transport services. And the aim of research
is to develop models and methods for assessing the quality
of cargo transportation projects to improve the efficiency
of the provision of transport services.

2. Methods of research

Research methods are based on the theory of complex
systems. To study the problems, let’s use: morphological,
functional and informational descriptions of the functioning
of the road network. To study complex transport systems,
mathematical and simulation modeling, as well as theories
of: traffic flows, road transport, management and transport
and operational properties of highways are used.

As part of the general approach to conducting the
study, new local approaches to the development are used:

— a comprehensive indicator for assessing transport

services in the ITC network, which includes indicators

of quantitative, qualitative and relay nature [4];

— methodology for choosing ITC routes, which allows

increasing the competitiveness of Ukrainian carriers

operating in the European and domestic markets through

a reasoned choice of transportation routes [5];

— project product management model that takes into

account the qualitative and quantitative characteristics

of the project at each stage of the project life cycle [6].

The use of fuzzy set theory provides a multivariate
choice of the most efficient route option. It is proposed to
use the linguistic component of the transportation project
management model, which streamlines the use of special
terms [7]. It is also proposed to use a systematic approach
to project management, qualimetry methods and elements
of the theory of the importance of criteria.

3. Research results and discussion

On the example of Ukraine, new ways have been deve-
loped to increase interstate transit via the ITC routes, which
can be used in international practice. For this purpose, it

is proposed to use new forms of attracting international
partners and build a transport infrastructure based on
modern requirements [2].

It is proven that transport services must meet interna-
tional standards and developed principles of quality ma-
nagement for international cargo transportation projects.
This approach provides quality management planning and
quality control of the transportation process, including
the state of operation of the ITC network. Therefore, the
methodology for a comprehensive assessment of the quality
of transport services in the context of international road
transport is proposed [8].

It is proposed to take into account the specifics of
the transport service, which consists in the fact that it
can’t be withdrawn, corrected or altered at the stage of
the implementation of the life cycle of the transporta-
tion project [9]. Therefore, a technique has been proposed
that takes into account the interests of all participants
in the transport process and at all stages of the project
life cycle [10].

Management of transportation projects along the routes
of the ITC must comply with international conventions
and agreements in the field of international transporta-
tion and international standards for managing the qua-
lity of services of enterprises. The developed methods
of mathematical programming for the design of transit
transport networks [11, 12], taking into account the pe-
culiarities of customs services and customs control, the
peculiarities of using international transport corridors
and the integrated use of various types of transport for
transportation.

The result of using the developed method and computer
programs is the recommendation of the optimal international
route for the carriage of goods with a calculated integral
estimate. The calculation results will be automatically saved
in the database of the working program (Fig. 1).

The choice of a rational route for international transpor-
tation is carried out using highways of category «E», main
routes of class «M» and motor routes of the UTC. At the
planning phase of the project life cycle, it is proposed to
use the developed fuzzy-multiple model for assessing the
quality of transport services.
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Fig. 1. Besults of calculations of the optimal international route for the carriage of goods using the computer program «Select»
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A mathematical model has been developed that calcu-
lates an integral assessment of the quality of the provision
of transport services in cargo transportation projects. The
initial data for the model is the qualitative, quantitative
and relay information obtained by experts. The linguistic
indicator of the quality of transport services is also taken
into account, it streamlines the use of the terminology for
assessing the quality of international transport projects.
The developed model allows to choose the optimal route
according to the criterion «route attractiveness», in accor-
dance with the requirements of customers.

The developed computer program <«Select», which al-
lows to choose the optimal international route for the
carriage of goods with the calculation of 9 criteria for each
route [13]. The program allows to calculate the amount
of costs for the implementation of the project, assess the
quality of proposals in the life cycles of the project and
the efficiency of the transportation project.

4. Conclusions

A mathematical model has been developed that shows
the relationship between the quality indicators of the imple-
mentation of transportation projects on the ITC routes and
the determination of the <attractiveness» of the selected
route. The model allows harmonizing the interests of all
participants in the process of providing transport services,
taking into account quality indicators.

Fuzzy logic methods with the application of a linguistic
variable were used for the analysis of project risks. This
significantly increased the efficiency of the model, since
most complex management decisions are made subject to the
availability of inaccurate information. The use of a linguis-
tic variable allows to solve the problem using terminology
that is different in style, content, formalization and other
nature of information.

For the methodology for selecting projects for the in-
ternational transportation of goods, a complex indicator
was used to assess the quality of the project product. Such
a complex indicator takes into account the change in finan-
cial indicators over time and indicators of the quality of
transport services at various stages of the project life cycle.

The use of the developed methodology improves the
quality of service for carriers and allows choosing the most
efficient routes. The efficiency from the implementation
of the proposed projects, taking into account a compre-
hensive assessment of the quality of the project product,
increases by 7-15 %. Computer program <«Select» is de-
veloped for the practical implementation of the proposed
methodology for selecting ITC routes. The program uses
the necessary techniques for quantitative and qualitative
analysis of transportation projects, which allows to choose
the optimal ITC route according to the criterion of the
route’s «attractivenesss.

The studies performed are important and necessary for
the development of a network of international transport
corridors. The results of the project must be introduced in
organizations and enterprises that are part of the infrastruc-
ture for the operation of international transport corridors.
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