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Introduction

The efficiency of transport logistics is the
result of performing such tasks as provision of
proper quality of transport services, increas-
ing the work efficiency, reducing the time of
delivery, ensuring the regularity of departure
and arrival of goods regardless of weather and
climate conditions, maximizing the safety. The
effectiveness of transport logistics is inevita-
bly associated with a reduction in total costs
for the transportation process, as well as with
a reduction in the relative weight oftransporta-
tion costs in the total logistics costs. Improving
the efficiency oftransportation is inevitably as-
sociated with the maximizing the feasible ca-
pacity of the rolling stock as well as with the
standardization of the packaging.

Let’s consider additional economic indi-
cators of work of motor transport in details.
With the growth of freight volumes, the growth
rates of incomes of transport companies are
higher than the operating costs, the increase in
the volume of transportation allows to increase
the technological efficiency of the transporta-
tion process control, and only variable expens-
es vary in proportion to the volumes of freight
transportation. With the growth of transporta-
tion volumes, the cost price is relatively re-
duced, which, taking into account the growth
in revenues, leads the company to an increase
in profits and growth of competitiveness.

The assessment of the efficiency of trans-
portations is a basic step for logistics and other
related fields. Through the assessment of the

efficiency oftransport, logistics companies can
optimize the process and improve economic
benefits.

Analysis of existing indicators of the
efficiency of road freight transport

Many researchers paid an attention on
the problem of choosing the proper indicator
of the efficiency of motor transport. In works
Geronimus B. L. [1], Efremov A.V [2], Kojin
A. P. [3] the efficiency of road freight trans-
port, the minimum average state of transporta-
tion and the minimum zero mileage are chosen
as the indicators. Authors in the literature Bo-
barikin V. A., Prudovski B. D., Trofimova G. I.
[4] also used such indicators as the minimum
gross carrying capacity of motor vehicles, the
average load factor and the downtime.

The following indicators were identified
in the literature Vasiliev N. M. [5]:

- intersectoral order, taking into account
the level of coordination, for example, produc-
tivity and lead time;

- productivity and time costs;

- quality of transportation, for example,
timeliness of the performance of transporta-
tion, safety of cargo.

In the article Aristov V. M. [6], the key
indicators of logistics efficiency include
flexibility of logistic service, delivery time
and interval time, safety of cargo, security
of providing logistics services, serving the
logistics system and time of order processing.



The author of the following paper, lvut
R. B. [7] considers the importance of the
possibility of logistics to properly develop
a transportation plan, taking into account
the balance of the carrying capacity of the
enterprise. For this purpose, motor transport
enterprises need to determine the size and
structure of rolling stock and calculate the
production program for the operation of cars.

According to the author Kristopher M.
[8], logistics can be estimated by the quality of
service, response time and total costs.

In the source Efremov A.V [2] there are
several indices, such as ton-kilometers, the
mileage factor, income, profit, location and
distance.

The desire to achieve as  complete
evaluation of the motor transport process as
possible lead to the area ofeconomic indicators:
productivity, profit, net profit, transportation
costs, etc.

In the literature Sabden O. [9] author
considers that the effectiveness of logistics
needs to be assessed for speed and continuity.

A lot of researchers have worked on
the issue of assessing the effectiveness
transportation, however there is no single
definition of efficiency.

Evaluation of the efficiency of
transportation can be considered from the
point of view of two participants in the
transportation process, firstly, participants that
offer their services and customers who receive
services. From the point of view of participant,
the higher the tariff, the higher the profit and,
correspondingly, the higher the efficiency. The
revenue of a participant consists of the costs of
a client, so for customers efficiency is higher
when the cost of transportation is cheaper.

To assess the efficiency of transportation,
not only the degree of economy and
technological efficiency is important, but the
quality of transport services is also important.

In the source Kurganov V.M. [10], effi-
ciency, quality and reliability are key concepts
of logistic management, since it is with their
help that the goals set by the participants in the

transport process are specified. Author believes
these three factors are related to each other:
quality is a component of the performance
evaluation system, and reliability is a compo-
nent of the quality system.

The evaluation of the efficiency of logis-
tics is complex and very sophisticated task for
the company. Efficiency occurs when transport
costs are reduced. Significant savings may be
achieved by solving transport problems, opti-
mizing routes, reducing idle runs.

Also, the factors influencing the efficiency
of transportation can be divided into external
and internal (table 1).

Table 1- The main factors affecting the auto car-
rier

External Internal
Legislation Car pool
Taxes Staff (management

Transport and logistics in- and workers)

frastructures Technical base
Fuel prices Capital
Political conditions Other

Other

Internal factors are factors that improve
the organization of industrial processes, tech-
nical and operational indicators, characterizing
the organization. Internal factors are organi-
zational and management decisions aimed at
reducing the total cost of transportation in the
short and medium term. The implementation of
such organizational and management solutions
can help the company to improve its economic
performance.

External factors are factors that do not de-
pend on the enterprise and its operating activi-
ties. These are factors such as state regulation
and tax policy, broader macroeconomic trends,
market development dynamics and emerging
achievements in the field of high-tech. The po-
litical situation in the region and the degree of
transport and logistics infrastructures. External
factors also affect all key variables of freight
traffic. Fuel prices carry the greatest burden on



the total cost of transportation. In the literature
Bachurin A.A. [11], external factors are divid-
ed into three levels: interstate, intrasocial and
market-sectoral.

Indicators assessing the effectiveness of
the auto carrier can be divided into three major
groups:

Economical:
tariffs;
net price;
profit;
profitability.

Industrial:

- number of processed orders;

- turnoff size;

- number of races;

- total mileage;

- lead time.

Qualitative:

- delivery time;

- timeliness of transportations;

- cargo safety;

- driver reliability.

Analyzing, we can come to a conclusion
that the rational use of automatic telephone
exchanges, reducing the cost of transportation
and improving the quality oftransportation are
the main indicators for assessing the effective-
ness of auto carrier.

Cost of transportation as the main
indicator of the efficiency

The cost of transportation is an important
element of transportation. Like any market
category, the cost of transportation does
not have a hard definition and depends on a
combination of many factors.

The cost of transport services in monetary
terms is called the tariff.

T=P +8. (1)

where P is profit of the company and S is the
net price.

On the road transport, the following types
of tariffs are used to determine the cost of
transportation:

« tariffs for the transportation;

e tariffs for auto ton-hours;

« tariffs for the temporal use of trucks;

« tariffs for the distance;

 Contractual tariffs.

The size of the tariff is determined by
the distance of transportation, cargo weight,
volumetric weight of cargo. These factors
characterize the possibility of using the truck,
carrying capacity of the truck, total mileage,
exploitation time, type of car, the area in which
the transportation is carried out. Specific tariff
for the transport of goods by road does not take
into account the entire set of factors, but only
some of them, the most significant in the con-
ditions of a specific transport. For example, to
calculate the cost of transportation at a piece
rate, it is necessary to take into account the
transportation distance, the weight of the cargo
and its class, which characterizes the degree of
use ofthe vehicle’s carrying capacity. At calcu-
lations under the tariff for time usage and the
load-carrying capacity ofthe truck. Time ofits
use and the general mileage are also taken into
account. In all cases, the amount of payment
for the use of the car is affected by the area
in which the transportation is carried out. This
is due to the stable differences in the cost of
transportation of goods by area Sabden O. [9].

The cost of transportation is the cost of
the auto carrier for the performance of trans-
portation. The total costs contain the operating
costs calculated per unit of transport products.
The level of the cost of transportation is great-
ly influenced by many performance indicators
of the auto carrier, which can be divided into
three groups.

1 Indicators of the production capacity
of the car fleet, which determine its carrying
capacity and carrying capacity of the rolling
stock.

2. Technical and operational indicators of
the use of rolling stock. The ratio of produc-
tion of cars per line, the time of drivers, the
technical speed of traffic, idle time for load-
ing and unloading operations, the distance of
transportation, the mileage and utilization fac-
tor of cars.



3. Technical and economic
such as raising the technical level, improving
the organization of labor and vehicle opera-
tion, improving management, reducing costs
and other indicators.

Reducing the cost oftransportation entails
reducing tariffs and attracting additional cus-
tomers.

The main methods of cost reduction are:

- increasing the productivity of the lo-
gistics by setting the additional amount of car-
go for one run;

- reduction of unproductive idle times
and idle runs;

- increase the speed of transportation;

- fuel economy;

- use of more advanced logistical sys-
tems;

- reduction of the overhead costs.

In the competitive struggle, when there
are a lot of trucking companies on the market
and other types of transportation, the most im-
portant goal of ATP is “survival”. The best way
to survive is the cost reduction and technical
improvement, especially focused on speed of
the car, it can be understood that the higher the
speed of delivery, the higher the turnover and
the ability to use the car for the next order.

Reduction of the cost price by increasing
the speed of the vehicle.

In order to evaluate the effectiveness, a
study was carried out, according to the meth-
od of literature Garmash O.V., Kozykenova
A.A., Thess D. [12], as the cost parameters of
the transportation of goods vary depending on
the change in average speed and time. We set
the following conditions for the task. Firstly,
goods of different weight categories located in
the city of Karaganda are brought and shipped
to the city of Almaty. Secondly, the total vol-
ume of cargo is 200 tons. This operation con-
tinues periodically. We must determine the cost
price of the cargo and the price dynamics. The
distance between the cities is 946 km. The av-
erage speed is 77 km / h.

indicators,

The data was obtained from a transport
company engaged in road transport in Kazakh-
stan and from the processing of statistical data
from official sources (table 2).

Table 2 - Data for calculating the cost of trans-
portation of goods

Value

Driver’s salary 1000,00 €/m

1
2 Certificate 0,000731 €/kg
3  Repairs 0,002000 €/kg
4 Price of the vehicle 125 000 €
5  The price of awagon superstruc- 14 000 €
ture
6 The price of personal service 500 €
and qualification courses
Extra costs 500 €
Distance between warehouses 946 km
Fuel consumption 35 1/100 km
10 Depreciation period 5years
11 Load capacity 20 000 kg
12 Average domestic speed 77 km/h
13  The price of fuel 0,40 €/1
14 Turnover 200 000 kg

From the given data, we calculated
the specific weight of each component
and obtained the cost of 1ton of cargo in
transportation. All calculations were made in
MS Excel. The following formulas are used:
Specific fuel consumption by vehicle was
calculated by the following formula:

B = Z *K12/ 100 *B *PD/ Q.  (2)

where Z is the number of races per day;

Kz is the average distance between hub and re-

gional warehouses; B is the fuel consumption

(liter/100 km); PDis the fuel price (€/liter); Q
is the gross wright of cargo (kg).

Z=(T + T, *T

onep

IT)I(Q (3

where Toey is total delivery time (minutes); T.
is delivery time per day; T is a mileage; Tonep
- handling time; W is total capacity (kg).



n

Tp:2*!§,.,*L/V*60 (4)

where L is the number of races; V is the speed
of the vehile.

B=({T +(2% 2 *L/V*60)+Tnep /T)|
I(Q/W))* Kiz2/ 100 * B *Po/ Q. (5)

Unit costs for driver’s salary was calcu-
lated by the following formula:

Zo=N *P./24 ] Q. (6)

where N is number of vehicles, P is driver’s
salary, €/wm;

The unit cost for repair and depreciation
was calculated by the following formula:

=P /Q. )

where P: - expenses for repairs and deprecia-
tion, €;

Unit cost for depreciation charges was
calculated by the following formula:

Pa=Pc* N/ To /365 / Q. (8)

where P. isthevehicle price, €;Toa is the ten-
ure of depreciation;

Specific expenses for certificates, insur-
ance, taxes and other organizational needs
were calculated using the following formula:

Po =P,/ Q. (9)
where P, is accumulated expenses (insurance,

fees, certificates, etc.)

The prime costof 1kg ofcargo is calculated
by summing all the costs. The received sum
should determine the prime cost of the general
cargo in the rolling stock.

Table 4 - Cost of transportation depending on speed

Speed 25km/h 50 km/h 60 km/h

Costs

70 km/h

133 € 67 € 58 € 50€

C=B,+Z+ Z+ |+P. +Pn, (10)
p p A D

In our case, the following indicators were
obtained (table 3).

Table 3 - Unit transportation expenses

. Unit cost
Unit cost
Types of per 20
expenses perC;rkg of tons of Percentage
g cargo
Fuel expenses 0,007395 € 148¢€ 42,9

0,002500 € 50€ 14,5
0,002000 € 40€ 11,6
0,004603 € 92€ 26,7

0,000731 € 15€ 4,2
0,017229 € 345¢€ 100,0

Salary expenses
Repairs
Depreciation

Expenses for
certificates

Total

Let’s illustrate the data of Table 3(figure
1).

Figure 1- The share of each expense per 20
tons of cargo

In this regard, increasing the speed of
traffic, we increase productivity and reduce
the cost of transportation. Table 4 shows how
speeds and transportation expenses vary.

80 90 100 110 120
km/h km/h km/h km/h km/h

42 €/ 42 € 42 € 42 € 42 €



The data in Table 4 is illustrated in order
to get the dynamics of the value varying de-
pending on speed (figure 2).
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Figure 2 - The cost of transportation, depending
on the speed

Conclusion

As a result of the conducted research, we
achieved research aims and came to the fol-
lowing conclusions:

1. In order to evaluate the efficiency of
enterprises involved in road transport, the key
indicators may be set. Firstly, the rational use
ofthe fleet of vehicles. Secondly, the reduction
in costs oftransportation. Finally, the improve-
ment of the quality of transportation.

2. Increasing the speed of traffic, we
achieve a decrease in the cost of transportation
and improve the productivity of each car. But
this method can be used if and only if there is
a constant cargo pool and road infrastructure is
in good condition.
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TyRiH

ABTOKeNiK, ap Typni canagafbl HAIPICTIK
KaCinopbIHAapAbIH, OHAIpYyLWigeH TYTbIHYLWbIFa
XKYKTEpAi  TacbiMangayfdbl  >Ky3ere  acbipbif,
NOTUCTUKA fen TaHbl1aTblH Tayap KO3Fa/biChbl
XyWeciHiH  KypambiHa Kipegi.  KacinopbiHgap
NOTUCTUKANbIK TACINAEpre >aHe Llapyallbliblk
GalinaHblCTapFa epe OTbIPbIN, KAUEHTTepre KbiameT
KepceTy KesiHAe a3 LWbIFbIHMEH BHIMAI XKeTKi3y
canacblH apTTbipyfa 6ip 6ipimeH 6acekenecefi.

KenikTik  kacinopblHAapFa /fIOrMCTUKaHbIH
TUIMAINITIH apTThIPY, 6ipiHLWIiAEeH, aBTOMOOWNbMEH
XYK  TacbiManjay HapblfbiHOa — 6acekenecTik
KON >KaHe eKiHWIiAeH, KOeniKTiK LWbIFblHAAP
NOTUCTUKAHbIH, Xalnbl KyHbIHbIH 35 TeH 50
Nanbl3fa feliiH KypalTbiHbIMEH aHblKTanagbl.
CoHfAbIKTaH, aBTOKeNIKTIK KacinopblHAapFa Kenik
WbIFbIHAAPbLIH YHEMAEY 6Te MaHbI3fbl. 3epTTeynep
MeH nyb6nukauusnapgel Tangay — 6apbicbiHAa,
TMIMAINIK KepceTKilTepiH TaHday MacenecimeH
KenTereH  i3geHywinepgid  alHanbickaH4apsbl
aHbIKTanabl. ABTOMO6U/Ib KONIriHiH NOrnMcTUKanbIK
KbI3METIH Gafanay 6afblTbiHAa KONTEreH LWeTengik

XBHe  OTaHAblK  i3feHyLlinepgid  3epTTeynepi
NOTUCTUKASbIK Tacingepai narganaHoin
aBTOKO/iK  KaCinopblHAapbIHbIH,  TUIMAINITiH
apTTbipyAblH  MaHbI3AblbIFbl  MeH  ©3eKTiNiriH

KepceTTi. MakanaHblH MaKcaTbl - aBTOMOOWU/IbMEH
KYK  TacbiMangayfblH, — TuimginiriH - 6afanay
KOPCETKILTEPIH Tangay XXaHe TacbiMangay e3iHAiK
KYHbIHA Kbl14AMIbIKTbIH acep €Ty [JeHreiiiH
aHblkTay. MakcaTka >XeTy VYLWiH, aBTOMOGM/Ib
KeniriMeH TacbiMangayfblH TWiMAainiriH 6afanay
MaceneciHe apHanfaH fanbiMgapiblH eHoeKTepi
TangaHgbl. XXblNgaMablKTbiH, TacbiMangay e3iHAiK
KyHbIHa acepiH npodgeccop M. TecTiH aHblKTaFaH
anroputmimeH, MS  Excel  6aFgapnamacsl
KeMEriMeH aHbIKTangbl.

TyiiiH ce3gep: aBTOMOOWIbMEH TacbiManjay
THMiMainiri, noructnka, Tapud, ©3IHAIK  KyH,
XblTAaMAabIK.

AHHOTaUuA

ABTOTPaHCNOPT, OCYLLECTBAAOLWNIA nepe-
BO3KM rpy30B 15 NPOW3BOACTBEHHbLIX Npej-
NPUSATUIA pasHbIX OTpacneid, OT MPOM3BOAUTENS
K noTpebuTento, BXOAMT B COCTaB CUCTEMbI
TOBApOABWKEHWS, KOTOpas MOHMMAeTcs  Kak
noructuka. Cnegys NOrMCTUYECKUM MOAXO4aM U
Pa3BUTUIO XO3AACTBEHHbIX CBSA3ei, NpeanpuaTus
npy 06CNYXMBAHUW KITIMEHTOB KOHKYPUPYIOT Apyr
C Apyrom B cpepe MOBbILLEHMS KayecTBa A0OCTaB-
K1 NPOAYKUWM C HAMMEHbLUMMU 3aTpaTamu.

MoBbiweHne 3heKTUBHOCTU NOTUCTUKN ANs
TPaHCMOPTHLIX MPeAnpuUATMA  MOATBepXaaeTcs
TeM, 4YTO, BO-NePBbIX, Ha PbIHKE aBTOMOOW/bHbIX
rpy30BbIX MEPeBO30K BbICOKAasA KOHKYPEHUMS W,
BO-BTOPbIX, TPAHCMOPTHbIE Pacxofbl COCTaBASAT
oT 35 g0 50% OT 06Leil CTOMMOCTI NIOTUCTUKMN.
B cBA3M C 3TMM fna aBTOTPAHCMOPTHLIX Npej-
NPUATWIA OYeHb BAXXHO 3KOHOMMWTb TPAHCMOPTHbIE
pacxodbl. AHanu3 uccnefoBaHuii U ny6nmkauuii
nokasan, 4YTo K npob6neme BbiGOpa MoKasaTens
3a(hheKTMBHOCTM obpawannucs MHOrMe uccne-
poBatenn.  TemaTMyeckume  UCCNefoBaHWs B
HanpaBfeHUM  OLEHKW NOFUCTUYECKOW  fdes-
TeNLHOCTU aBTOMOOULHOIO TpaHcnopTa
OblM  NpoBefeHbl MHOTUMU  3apyOeXHbIMU 1
OTEYECTBEHHbLIMW  WCCNeLOBaTeNsAMM,  KOTOpbIe
MoKasannm BaXXHOCTb W aKTYa/lbHOCTb MOBbILIEHMS
3(h(heKTUBHOCTM aBTOTPAHCMNOPTHOrO Mpeanpus-
TS C MPUMEHEHMEM JIOFTUCTUYECKOrO MoAXoAa.
Llenb HacTosleid cTaTbM - MPOBECTW aHanus
nokasatenein OoueHKU 3MEeKTUBHOCTM TPY30BbIX
aBTOMOOW/IbHbLIX MEPeBO30K W ONpeaenuTb CTe-
MeHb BAWSHUA CKOPOCTM Ha CebecToMMOCTb
nepeBo3ku. [na  [OCTMXEHMS  MOCTaB/IEHHOM
Lenu 6blInM MpoaHann3npoBaHbl HayyHble TPy4bl,
NOCBAWEHHblEe Npo6feMaM OUeHKU 3D(PeKTMB-
HOCTW MEepeBO3KU aBTOMOOW/IbHLIM TPAHCMOPTOM.
BnusHne cKopocTn Ha ce6ecTOMMOCTb MepPeBO3KM
6bIN0 OnpedeneHo C MOMOLLLI0 MporpamMmbl MS
Excel, anroputm pacueta paspabotaH npogecco-
pom [l. Teccowm.

Kniouesble cnosa: 3(h(heKTUBHOCTb
aBTOMOOW/ILHOW NepeBO3KWU, NIOTUCTWKA, Tapud,
ce6ecToMMOCTb, CKOPOCTb.



