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Abstract. In the article the theoretical analysis of
methodical approaches to the definition of indicators of
the life cycle of the motor transport industry and methods
for assessing the status of rolling stock in the MTE (motor
transport enterprise).

It is determined that in order to ensure a high level of
volumetric indicators of the life cycle of the motor
transport industry it is necessary to manage the life cycles
of technologies, services and means of transport from the
position of the complex object "Vehicle - transport
service". The useful life of a vehicle is influenced by
technological improvements, technological progress,
reasonable projected economic changes, the movement of
business centers, prohibited laws and other reasons. The
criteria for establishing a reasonable replacement period
for rolling stock of motor transport enterprises are
environmentally friendly and safe vehicles.

The proposed method of estimating the life cycle of
a vehicle on the basis of operational reliability allows for
taking into account the majority of operational
characteristics and contributes to the acceptance of
optimal strategic decisions for the management of the
MTE (motor transport enterprise).

Key words: costs, life cycle, optimal lifetime,
vehicle.

Introduction

The activities of most domestic enterprises in the
current economic conditions are characterized by an
increase in the level of uncertainty of the environment
associated ~ with  political  instability, increased
competition, the inability to achieve high results of
economic activity by internal factors, etc. This is
especially true for the MTE (motor transport enterprises),
because in today's economic conditions advanced
requirements are put forward for vehicles of their quality
and safety of transportation. The exploitation of morally
and physically outdated vehicles reduces the safety of
transportation, adversely affects the environment, and,
consequently, human health, leads to degreneration of the
functioning of the transport system of the region, and so
on. Therefore, updating the fleet of rolling stock is an
important task facing both the motor transport industry
and the economy of the country as a whole.

Formulation of problem

Currently, there are no problems with the a
purchasing of rolling stock, the market is represented by
cars in a wide range of manufacturers, models, load
carrying capacity, in a state of new or used. Foreign cars
at a relatively high starting price, compared with domestic
or cheaper Russian analogues, have better consumer
properties. However, with the arrival of foreign
manufacturers, the problem of the diversity of rolling
stock in the MTE (motor transport enterprise) is becoming
increasingly relevant. The essence of the problem lies in
the complexity of the organization of maintenance and
repair of rolling stock, as it requires the use of different,
expensive equipment suitable only for certain brands of
cars and skilled workers.

Analysis of recent research results

Problems of management of transport enterprises
were devoted to their work by Ukrainian scientists I.
Aksonova, M. Bidnyak G. Bondarenko D. Vlasenko, A.
Vorkut, T. Goncharenko, I. Kaminska, V. Shynkarenko,
and a number of other scientists.

However, despite the sufficient number of works
associated with the management of the MTE, the question
of the influence of probabilistic processes on their work,
at the moment, is not sufficiently studied. This
disadvantage is partially eliminated by the use of the
theory of mass service. But such a method initially
involves the presence of queues in production, which
negatively affects the economic performance of the MTE.

Purpose of research
The purpose of the work is to analyze
methodological approaches to determining the indicators
of the life cycle of the motor transport industry and
methods for assessing the status of rolling stock MTE.

Results of research

The automotive industry occupies a special place in
the country's economy and has a number of specific
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properties. To date, the evolutionary processes taking
place in the automotive industry of the country are largely
due to the transition to a market economy, which caused
significant changes in the needs of consumers, changes in
the structure and trends of the motor transport industry,
changes in related industries and in the external
environment of the country.

The most important factor influencing evolutionary
processes in the motor transport industry is the
demographic factor. After all, the higher the level of the
population of the region, the more demanded services of
transport enterprises, this is reflected not only in the
increase in demand for passenger and freight transport,
but also an increase in the number of vehicles that are in
the personal use of the population, which in turn requires
the creation of a suitable transport infrastructure service.

Over the past few decades, the demand for
international passenger and freight connections in Ukraine
has increased several times, so the process of integration
into the world transport system is one of the priority tasks
for the domestic transport industry. However, in order for
Ukraine to be able to move closer to the level of transport
systems of the developed countries, improvement of the
transport sector of the country, in particular the
development of motor transport enterprises (MTE), which
is involved in freight transportation, is necessary to
improve Ukraine's transport infrastructure, as a result of
which there is a need to address the priority economic and
management and environmental problems of the MTE;
most of that requires a comprehensive approach. Our
analysis made it possible to reveal the following problems
of the MTE

1. The problem of management of motor transport
enterprises.

2. An outdated fleet of vehicles.

3. The problem of compliance with environmental
standards

4. Lack of proper system of utilization of spent spare
parts

5. The problem of insufficient equipment of freight
vehicles

6. Low quality and insufficient number of highways

7. The imperfection of insurance programs in the
industry.

8. Lack of special lending programs in the field of
freight transport.

Due to the solution of these problems, the part of
freight traffic of the MTE in the total volume of cargo
turnover will certainly increase significantly and possibly
reach the European level, which, in turn, will ensure the
formation within the country of interregional socio-
economic connectivity.

At the same time, the achievement of these goals
requires management to develop an effective strategy for
the development of MTE. Not so long ago, managers did
not have the experience of developing a strategy as an
integral part of enterprise management. Its application
became necessary after the transition from the planned
economy to the market. The lack of scientific
development to help determine the goals of the activity
has complicated the material and financial situation of
enterprises even more.

The change in the economic situation in the country
has had a negative effect on freight transport enterprises:
freight volumes began to fall, rolling stock ageing, lack of
new financial and revenue, personnel cuts, a decrease of
the property base, and the reduction of enterprises. Also, a
negative factor was the emergence of private carriers,
which became serious competition for large freight motor
transport enterprises, which caused a reduction in tariffs
and other problems. Besides, permanent social, political
and economic crises also did not contribute to the
development of the automotive industry. Thus, during the
2013-2014 period, due to the economic crisis, the
automotive sector suffered a fall in passenger (by 9.8%)
and cargo traffic (by 5.1%) [2]. Under such circumstances
it is important to objectively evaluate the company's
capabilities, to determine the feasibility of further work in
this field.

The motor transport industry is one of the most
dynamically developed and changed, to date, the
industries of the country's economy. In order to set the
correct vector for the direction of its development and
changes, it is necessary to take into account not only the
current state of affairs in the industry, but also the
previous and possible future (predicted) states. From this
point of view, the motor transport system is of particular
interest as an object of study of the theory of the life cycle
of the industry itself and of a particular enterprise or
vehicle in it.

It should be noted that the theory of the life cycle of
the industry has not received such widespread as the
theory of the life cycle of the organization, the product of
the means of production. The most well-known is the
analysis of the life cycle of the industry proposed by M.
Porter, which characterizes each stage of the life cycle of
the industry in terms of competitive dynamics [1].
According to its work, each stage can be characterized by
the following indicators:

— number and size of firms;

— the level of technological and strategic uncertainty;

— eXpenses;

— prices;

— characteristics of competitors and intensity of
competition.

The inherent barriers to entry, exit and mobility are
also an important characteristic of the industry's life cycle.
The specificity of the transport industry, for which the
main product is the provision of transport services, does
not allow it to fully apply its existing life cycle models
because it is not possible to link the life cycle of the
industry with the life cycle of transport services, but it is
possible to determine the relationship with transportation
technologies.

Considering the technological basis of the
automotive industry, it should be noted that, firstly: the
technologies used in it are improved in terms of quality
and safety of transportation, reduction of total costs and
time for transportation, creation of the most convenient
conditions for the consumer (delivery "from door to
door"); and secondly: the process of clustering transport
companies based on one of the most loaded or providing
the largest range of services led to the emergence of 3PL
and 4PL operators. Analyzing the historical development
of society and motor transport, it is possible to distinguish
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several stages during which the discovery and changes
that took place, set the vector of development of the
motor transport industry and led to the introduction of
certain transport technologies (Fig. 1).

Ecology «Green»

-
technology

Accessibility

(Automobile population)

Principles of resource conservation.
Reducing emissions of harmful substances

ko] into the environment

v o

o Minimizing

T

¢ costs

g

§ Principles of logistics
3| Speed >

a') Need to reduce costs.

7] Integration and globalization of transport
% Capac]ty companies, mixed transportation )
2 [ . i

& Internal combustion engine
0 o p—

€| Distance S ae RSty of g opment
< transport for the consumer and civilian

application
Steam engine

Industrialization, the need for large volumes of transportation;

| The development of transport is aimed at studying
new territories and trade-offs paths

Time
Fig. 1. Evolution of motor transport technologies.

The need to reduce costs and terms of transportation,
providing convenience to the client in the struggle for
leadership in the market of transport services, led to the
development of logistics approaches in motor transport. In
addition, companies appeared to be able to combine
different types of transport to carry out transport work,
combining the benefits of each of those involved, modes
of transport. Today mixed transportation is developing in
different directions: intermodal and multimodal, container
and piggyback transportations.

The analysis of related industries and the views of
the world community allows us to conclude that the next
stage in the development of the transport industry will be
the introduction of "green" technologies. As an example
of the development of the European transport system, one
can already see the reorientation of motor companies to
use more environmentally friendly technologies. In order
to increase competitiveness, domestic motor transport and
logistics companies should also be guided by the world
tendencies of "Sustainable Development”, which ensure
not only economic efficiency and quality of
transportation, and do not harm the environment. Thus,
according to studies «Towards Sustainable Logistics» [6]
about 59% of companies surveyed believe that the use of
"green" technologies for the transportation of their
products will be a decisive factor in the choice of
partners. And according to QSHE Global (survey of 5,400
respondents), we can conclude on the attitude towards the

introduction of environmental technologies in the
business processes of modern companies:

—61% - cares about the environment;

— 67% - choose partners oriented on "green"
logistics;

— 82% - use the principles of "green" logistics to
improve the image;

—30% - are ready to pay extra for environmental
technologies [5].

Consequently, considering the transport industry as a
whole from the point of view of the theory of life cycle, it
is difficult to speak of a collapse of the transport industry,
since the task of moving cargoes and passengers will not
lose its relevance. However, today it can be assumed that
in the near future, within the framework of "green"
logistics, there will be a shift away from hydrocarbon fuel
to alternative sources of energy, in this case, road
transport will radically change. Changes affect not only
production but also exploitation, maintenance and
infrastructure facilities. To ensure a high level of
volumetric life cycle indicators motor transport industry it
is necessary to manage the life cycles of technologies,
services and means of transport from the position of the
complex object " Vehicle - transport service". In addition
to the vehicle itself, car makers sell a number of
maintenance services, setting a certain mileage between
the points of service and scheduled repairs. Compliance
with maintenance schedules, timely replacement of
technical fluids and consumable spare parts affects the
efficiency of the vehicle, namely, fuel efficiency, safety
and environmental friendliness.

Figure 2 shows the dependence of the efficiency of
the vehicle, depending on the run.
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Fig. 2. Efficiency of the vehicle during the life cycle.

In the course of warranty maintenance, the operating
procedure determines the periodicity of maintenance and
diagnostics, replacement of operating materials and
consumable parts. Thus, fulfillment of the requirements of
the automobile manufacturer allows to maintain the
maximum efficiency of the wvehicle, and their non-
compliance is the reason for the refusal of the warranty
service. In the process of post-warranty service, the
owner, as a rule, guided by general maintenance
recommendations or applied as failure occurs. However,
even if the recommendation is followed, at a certain run,
the efficiency of the vehicle begins to decrease, which is
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associated with wear and tear and aging of knots,
aggregates and car systems.

At the same time, it should be noted that car
manufacturers go through the reduction of the life cycle
of individual units and vehicles in general, in order to
ensure a stable demand for products, and, on the other
hand, reducing the life cycle of the car due to accelerated
innovation, which require the introduction of mass
production. To date, automakers say that they are
developing and manufacturing cars, designed for a period
of operation of 10 years. Therefore, it is logical to
determine that after the end of these 10 years the car is
subject to utilization, but a number of factors (market
value of the wvehicle, technological and production
capacities of the vehicle utilization system, etc.) indicate
that in practice this term will be longer.

The criteria for establishing a reasonable
replacement period for rolling stock of motor transport
enterprises are environmentally friendly and safe vehicles.
However, vehicles older than 20 years are not restricted to
the Euro standards, and therefore their exploitation is
most harmful to the environment. It should be noted that
from January 1, 2016, in Ukraine implemented a ban on
the import and registration of new and old vehicles less
than the standards of the Euro-5 environmental standard.
And in 2018 in our country the ecological norms of Euro
6 should come into force. At least this is provided by the
latest edition of the Law of Ukraine "On Certain Issues of
Importation into the Customs Territory of Ukraine and
Registration of Vehicles".

From the point of view of the safety of vehicles,
additional studies are needed that will statistically allow
the number of road traffic accidents resulting from
technical malfunctions, mileage (service life) of vehicles
to be linked and to determine the optimal term for which
the vehicle should be deduced.

Thus, there is a need to legislatively limit the
operation of vehicles beyond their effective (safe) work.
Clause 14.1.138 of the Tax Code of Ukraine operates with
the term "expected useful life (exploitation)"”. Legislation
does not contain any algorithms or criteria for defining
this term. The norms of item 145.1 of the Tax Code of
Ukraine prescribe the minimum terms of use (for vehicles

- 5 years). That is, there are no legal restrictions on the
use of vehicles in Ukraine, the use of vehicles whose
technical condition and equipment meet the requirements
of standards relating to road safety and environmental
protection, as well as the rules of technical operation,
manufacturers' instructions and other normative -technical
documentation. In other words, if after the current or
overhaul technical parameters of the transport unit meet
the norms and standards, then such a vehicle can be used.

At the same time, the reliability of the logistics
system of transportation is largely determined by the
reliability of transport as its element. Transportation costs,
including for the maintenance of a vehicle, account for
more than 40% of the logistics costs. To shorten this
article of expenses will allow the timely replacement of
the vehicle, that is, the renewal of the fleet of rolling
stock.

All equipment over time has the particularity to lose
its value and to accumulate maintenance outgoings for
proper condition. But it's always worth remembering the
aging of rolling stock, in addition, the exploitation of
outdated techniques leads to additional unpredictable
costs during operation (breakdowns of the main units,
which are already well worn out of service). All this leads
to the impossibility of normal prediction of rolling stock,
and significant financial losses.

With regard to determining the optimal lifetime of a
vehicle, the most widely used method is that, as the
criterion of optimality, a minimum cost per unit of output
(output or work) is used. The essence of this method is as
follows: with an increase in the life of the machine, the
specific value of depreciation deductions falling on a unit
of its development, decreases. The given method has
disadvantages, among which the main thing is the
unjustified choice of the minimum cost of the unit of
work as a criterion of optimality. The term of use is
determined, taking into account only material
depreciation, and taken as the minimum allowable (tmin),
replacement of the car before its completion requires
capital investment and causes the increase in the cost of
the unit of production [3, p. 414].
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Fig. 3. Scheme of dependence of expenses on operation of vehicles and expenses for their updating
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If the company decides to upgrade its rolling stock, it
is necessary to take into account the cost of acquiring a
new truck on the k year of exploitation:

pr=a+pk—-1) 1)
where o - the cost of a new truck is 2800 thousand UAH,
B - the amount at which the cost of a truck for each step
increases 50 thousand UAH.

After t years of exploitation of the truck on the k-th
year can be sold for

@) =p 27", )
where t is the year of exploitation.

All vehicles, loaders and any other technical and
technological means, as soon as they receive the status of
the sold, - immediately begin to lose their value in the
presentation presented to other buyers. This can be said
about their resource reserve. During the life of the
product, the product is worn out and consumes more
consumables and repairs.

The cost of maintaining a truck during the k year is

1 (t) = ypr(t + 1), ©))
where y - coefficient of deductions for equipment
maintenance, it includes expenses for fuel, engine oil and
other consumables, as well as maintenance and repair, is
0,14.

Final expenses at the end of the year are calculated
by the formula:

Se = @) + 1 (t) — (4)

To the proceeds from the sale of the used truck add
the cost of maintenance costs (costs are calculated at the
beginning of the year, while the cost of service has not yet
been paid, so these costs are considered as saved money
and added to the balance) and subtract the cost of the new
truck.

At the same time, it's worth remembering that the
values of even one truck vary in different periods of time,
but this method allows us to determine the approximate
limits of depletion, which enables us to predict possible
global breakdowns and react in a timely manner to them.
That is, MTE management receives a modern tool for
assessing the life cycle of a vehicle.

Conclusions

1. When using a vehicle, many things can be
affected. They include the following:

e how often the machine is used,;

e what was the age of the car at the time of
purchase;

e how often it was repaired, updated or replaced;

e inwhich climate it was exploited.

2. Also, technological improvements, technical
progress, reasonable projected economic changes, the
movement of business centers, prohibited laws and other
causes may also affect the useful life. All this needs to be
taken into account before determining the expected useful
life of the machine. The criteria for establishing a
reasonable replacement period for rolling stock of motor
transport enterprises are environmentally friendly and safe
vehicles.

3. The proposed method of estimating the life cycle
of a vehicle on the basis of operational reliability allows

for taking into account the majority of operational
characteristics and contributes to the acceptance of
optimal strategic decisions for the management of MTE
(motor transport enterprise).
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AHoTaiis. B ctaTTi npoBeJIcHO TEOPETUIHHIA aHai3
METOOWYHUX IMIOXOMIB [0 BH3HAYEHHS IIOKA3HHUKIB
KUTTEBOTO IIMKIY aBTOTPAHCIIOPTHOI Taiy3i Ta METOJIB
OIIHKH CTaHy pyxomoro ckiraxy ATIL

Bmsnraueno, mo a1t 3a0e3neueHHs BUCOKOTO PiBHS
00'eMHHIX TTOKa3HUKIB KHUTTEBOTO IUKITY
ABTOTPAHCIIOPTHOI ~ Tajy3i  HEOOXiAHO  YIPaBIATH
KUTTEBUMH IIMKJIAMH TEXHOJIOTIH, MOCIyr 1 3aco0iB
nepeBe3eHb 3 MO3MLII  KOMIUIEKCHOrO  00'ekTa
«TpancnoptHuii 3acid — TpaHcmopTHHH cepBic». Ha
TPUBANIICTh KOPHCHOTO JKHUTTSI TPAHCHOPTHOTO 3aco0y
BILUTUBAIOTh  TEXHOJIOTIYHI  MOJIMIIEHHS, TEXHIYHUH
mporpec, po3yMHI TPOTHO30BaHI EKOHOMIYHI 3MiHH,
MepeMiIIeHHs TiJIOBUX IEHTPiB, 3a00pOHHI 3aKOHH W 1HIII
MIPUYNHH. Kpurepissmu TSt BCTAHOBJICHHS
OOTPYHTOBAaHOTO TEPMiHYy 3aMiHH pPYXOMOTO CKJamTy
ABTOTPAHCIIOPTHUX IJUPUEMCTB € CKOJOTIYHICTh 1
Oe3reka TpaHCIIOPTHUX 3aC0O0iB.

3anpornoHOBaHa METOJUKA OLIHKH  TPUBAIOCTI
JKUTTEBOTO I[UKJIY TPAHCIOPTHOTO 3aco0y Ha OCHOBI
eKCIUTyaTalliifHoi ~ HaaiiHOCTI  JI03BOJIIE  BpaxyBaTH
OUIBLIICTh EKCIUTyaTaliiHUX XapaKTePUCTUK Ta CIIPHUSE
NPUIHATTIO ONTUMAaJbHUX CTPATEriyHUX pilleHb 3
ynpasiiaas ATIL.

KiarouoBi ciaoBa: BUTpaTH, JKUTTEBUM  LIHKII,
ONTHMANBHUH CTPOK €KCIUTyaTamii, TpaHCTIOPTHHIL 3aci0.

OLEHKA IMPOAOJDKUTEJIBHOCTU XXU3HEHHOI'O
HUKJIA TPAHCIIOPTHOTI'O CPEACTBA
O. H. 3acypcruil, E. A. Tecnenxo

AHHOTauMs. B craThe NpOBEIECH TEOPETUUYECKUI
aHaJu3 METOJMYECKUX TOJXO/J0B K  ONPEIEICHUIO
MoKaszaTejeil >KM3HEHHOro IMKJIa aBTOTPAaHCIOPTHOM
OTpacid WU METOJOB OILIEHKH COCTOSIHUSI MOJABUKHOTO
cocraBa ATII.

OnpeneneHo, dYro sl OOECIIEYCHUS BBICOKOTO
YpOBHSI OOBEMHBIX TIOKa3aTeled KU3HEHHOTO IIMKIIa
ABTOTPAHCIIOPTHOW OTpacid HEOOXOJUMO VYIIPABIATH
JKU3HEHHBIMH LUKJIAMH TEXHOJOTHH, YCIYr U CpPEICTB
MEPEeBO30K €  TO3MIMH  KOMIUIEKCHOTO  OOBEKTa
«TpaHCIOPTHOE CPENCTBO — TPAHCIOPTHBIN cepBuc». Ha
MPOAOHKUTENBHOCTD TOJIE3HON JKU3HU TPAHCIIOPTHOTO
CpeACTBa  BIMSIOT  TEXHOJOTHYECKHE  YIy4ylIeHUSs,
TEXHUYECKUH  Mporpecc, YMHbIE MPOTHO3UPYEMbIE
SKOHOMHUYECKHE W3MEHEHHMs], IepeMEIEHUs JEIOBbIX
LIEHTPOB, 3alpellalolue 3aKOHbl U JIpyrue MNpUUYHHBIL.
Kpurepusimu At yCTaHOBIICHUS OOOCHOBAaHHOTO CPOKa
3aMEHbl  TOJBMXHOIO  COCTaBa  aBTOTPAHCIIOPTHBIX
MPEIIPUATHIA SBISIETCS 3KOJOTHYHOCTh U 0€30IacHOCTh
TPaHCIIOPTHBIX CPENICTB.

IIpennoxxennas METO/IUKA OIICHKH
MPOJAOHKUTEIBHOCTH KU3HEHHOTO 1IMKJIa TPAHCIIOPTHOTO
CpeICTBa Ha OCHOBE DOKCIUIyaTallMOHHOW HaJIeKHOCTH
MO3BOJISIET Y9€CTh OOJBIIMHCTBO JKCIUTYaTaIIHOHHBIX
XapaKTEePUCTHUK u CIOCOOCTBYET MIPUHATHIO
ONTUMAJIbHBIX CTPATErHYECKUX PEIICHUI MO YIPaBICHUIO
ATIL

KiloueBble ciaoBa: 3aTpaThl, XU3HEHHBIA LIHKIIL,
ONTUMAJILHBIM ~ CPOK  OKCIUTyaTallud, TPaHCIOPTHOE
CpEACTBO.
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