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Abstract. Competitiveness indicators for transport
services are changing under the influence of both intra-
industry factors and the conditions of the transport market
and macroeconomic conditions. At the same time, under
the conditions of continuous improvement of quality and
differentiation of transport services of the competing
companies, the requirements put forward by freight
owners to trucking companies change.

The article proposes a new method of assessing the
competitiveness of a motor transport company by the
transport service quality indicators. The developed model
allows to assess the competitiveness of the motor
transport enterprise on the basis of the transport service
quality indicators, taking into account both the importance
of the individual factors of quality in the general system
and their various changes.

This model can be used to provide an indicative
assessment of the quality of transportation in various
segments of the freight market.

Key words: efficiency, competitiveness, freight,
transport services, quality of service.

Introduction

The study of the quality of road transport services is
possible using different approaches, for example, both
from the point of view of the process of rendering the
road service and from the point of view of the
consumption of the road service. If the road transport
service is provided by qualified enterprises under the
conditions that meet all the requirements of scientific and
technological progress, then, all else being equal, the
result will be the best, and therefore the quality level will
be the highest.

Formulation of problem

This view takes into account three components of the
quality of road transport services: quality of the structure
(organizational and technical quality of resources:
material and technical base, staffing, etc.); the quality of
the process (timely delivery of goods and passengers, the

choice of an adequate strategy of technology of rendering
services, compliance with rules and standards, etc.);
quality of the result (socio-economic effect of the
measures taken).

Analysis of recent research results

Recently, based on the specific nature of services,
scientists seek to distinguish from the general concepts of
enterprise competitiveness - the competitiveness of the
service industry. Thus, I.V. Dragunov concludes that the
competitiveness of a service organization is determined
by its potential, sufficient to retain or expand its market
share in a competitive environment [2]. B. Seyoum's
competitiveness of organizations in the sphere of
transport and tourist services is determined by their
comparative advantages over their competitors [9].
Instead, W. Song and C. Pang point out that the
competitiveness of the service sector is primarily
determined by the quality of the services provided. In
particular, the impact of quality is stronger for large
companies and when the global environment is
characterized by high dynamism and complexity [10].

Based on the specific nature of road transport
services, the methods of assessing their competitiveness
also have some differences. Their study is given the
attention of T.A. Vorkut, O.E. Bilonog, A.M.
Dmitrychenko and Yu.O. Tretynichenko [1], O.I. Zorina,
O.V. Sivolovskaya [6], V.G. Shynkarenko, T.E. Lazarev
[8]. Some aspects of this problem have been considered
by us in previous works [3, 4].

However, the breadth of tasks entrusted to the road
transport market, especially in terms of improving the
quality of transport services, requires further research in
this area.

Purpose of research
The purpose of the work is to develop a method of

assessing the competitiveness of the motor transport
company by the quality of transport service.
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Research results

Almost all developments in the field of assessment
and quality assurance of road transport services are in one
way or another related to the use of such approaches as
structural, process and effective. It is also important to
note that such categories as "price" and "quality" are
closely linked, but quality is one of the determining
factors in the competitive struggle of motor transport
companies for the consumer of services. Therefore,
assessment is the final part of quality management, which
involves analyzing the economic and social effectiveness
of the road transport services provided. Social efficiency
has a broader meaning.

The criteria for social efficiency are indicators of the
country's (region's) development and satisfaction of the
population with the received motor transport services.
Cost-effectiveness is determined by the ratio of effect
(output) and cost. Cost-effectiveness analysis is necessary
to improve the quality of services when the most
important problem is to achieve maximum results with
limited costs.

Competitiveness indicators for transport services are
changing under the influence of both intra-industry
factors and the conditions of the transport market and
macroeconomic conditions. At the same time, under the
conditions of continuous improvement of quality and
differentiation of transport services of the competing
companies, the requirements put forward by freight
owners to motor transport companies change.
Accordingly, only the users of transport services can give
the most objective assessment of the competitiveness of a
motor transport enterprise in terms of quality of transport
service.

In this case, it is advisable to use a graphical method
to perform analysis on specific indicators. Its advantage is
a visual representation of all indicators, which allows to
analyze their dynamics both mathematically and visually.
The disadvantage is the inability to account for the impact
of individual quality indicators in the overall system. That
is, a differentiated change of individual indicators towards
improvement or deterioration may not affect the complex
indicator, which is geometrically expressed by the area of
the figure.

In this method, the competitiveness of road transport
can theoretically be represented on a plane in the form of
a multidimensional coordinate system, in which specific
indicators of the quality of transportation are
distinguished, the quantity of which may be unlimited
(al... a2... ai) (see Fig. 1).

In the transition from the theoretical model to the
practical assessment, the number of analyzed indicators is
limited by the available statistical information on the
quality of freight traffic and the quality of transport
services.

At the same time, for the convenience of
competitiveness analysis and ensuring the comparability
of all indicators, the measurement of indicators is carried
out in the range from 0 to 1 (a value equal to 1, which
corresponds to the provision of regulatory or planned
level of the indicator). Therefore, even when the figure
exceeds one, it is considered equal to 1.
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¥
Fig. 1. Multidimensional coordinate system for the
quality of road transport.
Source: Compiled by the authors.

In our view, the quality of transport services is fully
characterized by the following system of indicators:

- delivery time;

- safety;

- security;

- completeness of transportation demand satisfaction;

- regularity (rhythm) of cargo delivery;

- comprehensiveness of transport services;

- transport accessibility of users;

- transport security of the territories;

- environmentally friendly transportation.

So, we build an n-dimensional system of transport
service quality in space (Fig. 2).

Fig. 2. Spatial pattern of the transport service quality
system.
Source: Compiled by the authors.

To do this, we select the principal analyzed
parameter a0 and depict it as a vector emerging from the
origin of this system and pointing upward perpendicular
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to the horizontal plane in which the other vectors are
located. They will display metrics that can be analyzed in
two-dimensional space (al, a2, ..., ai).

The spatial model allows us to obtain an additional
parameter - the total vector of the acym which length and
direction in space allows us to assess the complex change
of the analyzed indicators. The total vector is determined
by the formula:

N _
Aeom = Zi:l a'i + aO ) 1)

Therewith, > a[i is a projection of a_,, vector ona

horizontal plane, as a, vector; is perpendicular to this

plane.
As can be seen from Fig. 3, the figure formed by the

connection of the end of @, vector; with the ends of the
projection vectors, will be an n-corner pyramid.
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Fig. 3. Spatial pattern of the equilibrium system of
service quality indicators.
Source: Compiled by the authors.

The angles between the vectors lying on the plane
can be determined by the formula:

360
a, = — = const 2)
n
In this case, the correct n-angular figure can be
obtained only in the case of equilibrium influence of

quality indicators on competitiveness, in which all indices

al ... ai are equal in modulus, and the total vector a,,,,

coming from the origin will coincide with the vector a,

and will play a role of height in this pyramid, being
clearly perpendicular to the plane, because in this case

Z g;i =(. Let's call this vectora "perfect”. This

cym

equality will also be observed when the number of indices
analyzed on the plane is equal, if the values of all pairwise
opposite vectors are equal in modulus.

Based on the analysis of the theory and practice of
assessing the quality of freight traffic, it is advisable to
send upward a vector that characterizes the indicator of
reliability of cargo delivery as the most significant, and to
consider other indicators on the plane. It provides an
opportunity to assess their importance in the system and
identify problem areas that need priority.

As the basic indicators of competitiveness of freight
transportation are reduced to eight summarizing indicators
of quality of transport service, using a multidimensional
spatial vector, let us imagine in space a multidimensional
coordinate system consisting of eight axes on a plane, and

the vector of reliability of supply itself a,; will be

clearly perpendicular to the plane. The total area of the
figure can be determined by the formula:

Scom - Zin:lsai Ay %Zin—l & X8,y ¥ sin a; 3)

By analyzing changes in metrics over a period of
time, you can compare the areas of the resulting figures
for each period. However, this comparison does not allow
us to assess the impact of individual indicators on the
overall system.

In contrast to the plane model, in the spatial model,
in addition to the parameter of the area, there is a
deviation of the total vector from the vertical, which is
characterized by the vector of its projection onto the
plane. The less actual quality indicators are balanced, the
greater the deviation of the total vector from the vertical,
ie.

3 a0 (4)

where a,, isthe "perfect” total vector,

Aot is the actual total vector.

Thereat, the deviation a,,, from a,,, indicates what

quality indicators will negatively affect the complex
competitiveness indicator.

a %
Fig. 4. Spatial pattern of the nonequilibrium system
of service quality indicators.
Source: Compiled by the authors.
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To determine the parameters of the total vector a_,

and its projections Z a{i , We use relations from vector
algebra [5].
1) The coordinates of the total vector a_, are

determined by of the following formulas:
X =>"" a,xcos(a x (i—1)) )

Y =>" axsin(ax(-1), (6
Z=a, ()

where X, y, z — are the coordinates of the total vector;
ai— is the value of the i-th quality indicator;
a;— is the angle formed by vectors.

Thus, if z a{i =0, then x=0 and y=0, z = ao, the

coordinates of the projection of the total vector on the
plane will take the value (x; y; 0).

2) The length of the total vector a,, and its
projection > g[i are determined b y the formulas:
_ 2 2 2
| _\/x +y +ay ®)

8ot

_[,2 2
IS TNy ©
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3) The angle B between the vector and the horizontal
plane is determined by the formula:

do
9f=—07,
pE:!
4) To determine the angle y, which shows the

direction of projection of the total vector on the plane,
you can use the formula:

(10)

tgy = X,
X
And since it is not always possible to accurately
visually determine in which segment the projection of the
total vector lies, it is advisable to quantify the position of

the plane formed by the total vector a,, and the main

(11)

vector a, by the angle vy.

Given the length of the total vector and the angle
between it and the horizontal plane, the system of criteria
for maximizing the quality level is presented as follows:

la, ->18—90, (12)

The position of the vector z zii on the plane

allows you to determine the segment in which the quality
indicators have a negative impact on the complex
indicator of competitiveness. The direction of the

projection of the total vector indicates a segment where
positive dynamics of quality indicators were observed,
and the opposite end of this projection - to a segment with
indicators that lag behind the complex dynamics of
growth.

As already mentioned, it is important for the
distribution of factors in the coordinate system to
structure them according to the nature of the analysis.
Thus, for analysis from the point of view of the freight
enterprise, a multidimensional system with structured
quality of transport service on the plane will take the
following form (Fig. 5).

The analyzed indicators are divided into two groups:

- indicators of completeness of transport service
(speed or term of delivery of cargo; completeness of
transportation demand satisfaction; fulfillment of supply
conditions; complexity of transport service; transport
accessibility of users);

- indicators of stability of transport services
(regularity or rhythm of delivery of goods, availability of
vehicles, condition of wvehicles, safety of transported
goods, safety of transportation; transport security of the
territory).

It should be noted that the proposed system also
takes into account such indicators as transportation
security and accessibility, which are not directly
dependent on the activity of the freight enterprise, but do
not take into account the environmental indicator, since it
is not directly relevant for each specific type of cargo and,
accordingly, its owner. In this case, the quality of
transport services and, in general, the competitiveness of
freight traffic will be influenced by the zone of
overwhelming influence of the carrier and the zone of
overwhelming influence of the owner of the
infrastructure.

The use of freight transport service providers to
characterize the quality of freight transport indicators is
fundamentally important not only from the point of view
of market practice, because it reflects the principle of
customer orientation, but also from the point of view of
fundamental provisions of economic theory. Another
founder of the

Austrian  School of Economics, K. Menger,
emphasized that the value of benefits is "the judgments
that managers have about the value of the goods at their
disposal" [7]. In our view, K. Menger's proposition
underlying the subjective theory of value fully applies to
the assessment of the individual qualities of these goods,
in particular, the quality of freight.

We analyze the parameters (a1 + ai2) on the plane,
grouping them in the following directions: completeness
of transport service, speed and regularity of deliveries,
stability of transport service, interaction with users of
transport services.

As the main parameter that goes up from the origin,
we choose "cost of services" (ao;).

Thus, the formed system will comprehensively
characterize the price and quality of transportation, and
the vectors characterizing the quality indicators will be
located in the horizontal plane (Fig. 6).
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Fig. 5. System of indicators of transport service quality.
Source: Compiled by the authors
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The deviation of the projection of the total vector
from the axis indicates the following:

- the segment with lagging growth dynamics in
2017 is shifting from indicators of completeness of
transport service in the direction of indicators of speed
and regularity of deliveries, and in 2018 it covers both of
them, and at the same time this year the indicators of
“completeness of demand satisfaction” and “safety of
transported cargo” are growing significantly;

- the direction of the total vectors shows that the
quality indicators that belong to the group “interaction
with users of transport services" have improved to a
greater extent than other indicators;

- the speed and regularity of deliveries, as well as
the completeness of transport services, deserve more
attention than the sustainability of transport services,
which should be taken into account when designing
measures to improve the competitiveness of freight
services.

Conclusions

1. The proposed model for assessing the
competitiveness of freight services allows to assess the
competitiveness based on the quality of transport service,
taking into account both the importance of individual
quality indicators in the overall system and their various
changes.

2. This model can be used to provide an indicative
assessment of the quality of transportation in various
segments of the freight market. In addition, one of the
key strengths of the competitiveness assessment model is
that the number of analyzed indicators that affect
competitiveness is potentially unlimited.

3. It also allows us to assess the competitiveness
both in terms of customer-centric approach and price-
quality ratio, as well as from the position of the freight
carrier enterprise taking into account the factors of
transportation security and accessibility.
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METO/ OLIIHKM KOHKYPEHTOCITPOMOXHOCTI
ABTOTPAHCIIOPTHHUX ITEPEBE3EHb HA OCHOBI
BATATOBUMIPHOI BEKTOPHOI MOJEJII
[NIOKA3HUKIB SAKOCTI TPAHCIIOPTHOI'O
OBCJIYTOBYBAHHA
O. M. 3azypcoruti

Anoranis. [Toka3HUKM KOHKYpEHTOCIPOMOKHOCTI
TPAaHCIIOPTHUX MOCIYr 3MIHIOIOTBCS IMiJl BIUIMBOM SIK
BHYTPIIIHBOTATY3€BUX (aAKTOpPiB, TaK 1 KOH'IOHKTYpH
TPaHCIIOPTHOTO pHUHKa i MaKpOEKOHOMIYHOT
KOH'IOHKTYpu. [lpm momy B ymoBax Oe3mepeBHOTrO
MiBUINCHHS SAKOCTI 1 audepeHmiamii TpaHCHOPTHUX
MOCTYT KOMITaHi-KOHKYPEHTIB 3MIHIOIOTBCS i BHMOTH,
110 BHCYBAIOTHCS BaHTa)KOBJIACHUKAMH pi (]
aBTOICPEBI3HUKIB.

B crarTi 3ampomoHOBaHO HOBHH METOX OLIHKA
KOHKYPEHTOCHPOMOXKHOCTI ABTOTPAHCIIOPTHOT'O
HiIIPUEMCTBA 332 MOKA3HHKAaMHU SKOCTI TPAHCHOPTHOTO
obOcnyropyBanus.  Po3pobnena  Mojenb — TO3BOJISE
OLIIHIOBATH KOHKYPEHTOCIPOMOKHOCTI
aBTOTPAHCTIOPTHOTO MiAMPUEMCTBA Ha OCHOBI
MOKa3HUKIB SIKOCTI TPAaHCIIOPTHOTO OOCIYyroByBaHHS 3
ypaxyBaHHSIM K 3HAYyIIOCTI OKPEMHUX YHMHHHKIB SKOCTI
B 3arajpHii CHCTEeMi, TaK 1 iX pi3HOCHPSIMOBAHUX 3MiH.
Lls Mozxens Moxe OyTH BHKOPHCTaHA JJIS IHIUKATHBHOT
OIIIHKH PIBHS AKOCTI MEpeBe3eHb Ha PI3HUX CErMEHTaX
PHUHKY BaHTQ)XHHX HEPEBE3CHb.

Karwuosi caoBa: e(CKTHBHICTB,
KOHKYPEHTOCHPOMOXXHICTh, ~ BAaHTQXHI  HEpEeBE3CHHS,
TPAHCIOPTHI MOCIYTH, SIKICTh 00CITyrOBYBaHHS.

METO/I OLIEHK1 KOHKYPEHTOCIIOCOBHOCTH
ABTOTPAHCIIOPTHBIX ITEPEBO30OK HA OCHOBE
MHOT'OMEPHOM BEKTOPHOI MOJIEJIN
[TOKA3ATEJIE KAYECTBA TPAHCIIOPTHOI'O
OBCJIYKMUBAHUSI
O. H. 3azypckuii

AHHOTa[II/lSI. [Tokazarenu KOHKypeHTOCHOCO6HOCTI/I
TPAHCIIOPTHBIX YCJIYI' UBMCHSAIOTCSA I1I0J BJIMAHHUEM KakK
BHYTPHOTPACIEBHIX (DaKTOPOB, TaK M KOHBIOHKTYPHI
TPAaHCIIOPTHOTO  PbIHKA W MaKpPOIKOHOMUYECKOMU
KOHBIOHKTYpBL. IIpn 3TOM B YCJIOBUSIX HENPEPHIBHOTO

MOBBIIIECHUS KauecTBa u nuddepeHInaImn
TPaHCHIOPTHBIX ycIyr KOMIIaHUI-KOHKYPEHTOB
MEHSIOTCS " TpeGoBaHuS, MpeIbABIsEMbIE

TPYy30BJIa/IeNIbIIaMHU K aBTONEPEBO3UHKAM.

B cratee mpemnoxkeH HOBBI METOI OLEHKH
KOHKYPEHTOCIIOCOOHOCTH ABTOTPAHCIIOPTHOT'O
MIPEATIPUSATHS 110 OKA3aTeIsIM KauecTBa TPAHCIOPTHOTO
0o0cTy)KHBaHUSI.

PazpaboranHass Mojenb  KOTOpas  HO3BOJISIET
OIICHUBATh KOHKYPEHTOCIIOCOOHOCTh
ABTOTPAHCIIOPTHOTO NpEeANPUATHS Ha OCHOBE
IoKa3aresel KauecTBa TPAHCIOPTHOTO OOCITY)KHBaHUS C
YYETOM KaK 3HaYMMOCTH OT/IENIbHBIX (haKTOPOB KayecTBa
B oO0mei cuctemMe, Tak M WX pPa3HOHANPABIICHHBIX
M3MEHEHHH. ITa MOJENh MOXKET OBITH UCITOJIL30BaHA ISt
WHJIMKaTUBHOHM OLIEHKHM YPOBHSI KayecTBa IEPEBO30K HA
Pa3JIMYHBIX CErMEHTaX PhIHKA TPY30BbIX NEPEBO30K.

Kiouesnle cJI0Ba: 3¢ PEeKTUBHOCTS,
KOHKYPEHTOCIIOCOOHOCTB, Tpy30BBIE MIepEeBO3KH,
TPaHCIIOPTHBIE YCIIYTH, KAYECTBO OOCITYKNBAHHUS.
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