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Background. The quality of life of population and 
productivity of various sectors of the economy 
depend to a certain extent on the efficiency of urban 
passenger public transport system. Improving the 
quality of transport services requires comprehensive 
measures, the implementation of which will help 
optimize route schemes and passenger flows, use of 
machinery  and inf rastructure,  help  improv e 
management and increase the efficiency of the 
transport network.

Objective. The objective of the authors is to consider 
indicators of quality of public transport services and to 
analyze relevant methods.

Methods. The authors use general scientific methods, 
comparative and economic analysis, evaluation and 
engineering approach, system and mathematical analysis.

Results.
Methodical approaches
According to the decree of the Ministry of Transport of 

the Russian Federation [1], a methodology for assessing the 
quality of public transport services has been approved, which 
establishes the level and quality indicators for transportation 
of passengers and baggage by road and urban land electric 
transport, including municipal regular routes.

The quality of public transport services is expressed 
through a combination of reliability, accessibility and comfort 
characteristics and is an integral evaluation (Pic. 1).

The obtained values of the transport service quality 
indicators of population in comparison with the normative 
values in [1] can be applied in the sphere of transport and 
urban planning in development of normative legal acts and 
in assessing the effectiveness of the measures taken.

Methods for assessing the level of quality of public 
transport services are successfully applied in foreign 
countries. The analysis of international experience made it 
possible to get acquainted with the basic normative legal 
acts in the field of standardization of the quality of transport 
services [2, 3].

The analysis of domestic experience in standardizing 
the quality of transport services of population made it 
possible to single out regulatory legal acts in Moscow, Kazan, 
Bratsk, Penza, Omsk, Krasnoyarsk region, and the Republic 
of Tatarstan.

Mathematically, the quality of transport services is 
represented by a vector in the n-dimensional coordinate 
system, where n is the number of quality assessment 
indicators (Pic. 2). The vector interpretation of quality 
explains its fundamental difference from quantitative 
indicators. The quality assessment is a two-stage procedure: 
primary assessment for each of the indicators is considered, 
after which the integral indicator is calculated [4].

 System analysis of the methods [4–12] of the integral 
assessment of the quality of Ku transport service is given in 
Table 1, where Ki is a particular quality indicator, Ai is a 
weighting coefficient at the exponent, and Z is an operator 
that reduces the value of Ki to the dimensionless form.

Basic definitions and wording concerning the quality of 
transport services are set out in GOST [Russian state 
standard] 30596–97. The nomenclature of recommended 
quality indicators, as well as the main provisions for selection 
of indicators, is contained in GOST 51004–96.

Accessibility and reliability
According to the social standard [1], the indicator of 

territorial accessibility of stop points K
access. sp

 is 
determined by the ratio of the number of stop points within 
the normative values ​​of the distances of the shortest walking 
paths from the nearest point to the stop point of the border 
of the land plot on which the object Q

sp access
 (pcs) is located, 

to the total number of stop points Q
sp

 (pcs), followed by 
scoring of the received coefficient.

Let’s note that in relation to the conditions of the city of 
Moscow there are requirements for the territorial pedestrian 
accessibility of public transport stops approved in [13,14].

The initial information for assessment of K
access sp

 is 
proposed to be obtained through the analysis of 
measurements using open sources (Yandex maps, 
OpenStreetMap), as well as specialized software packages 
«GIS. Mosgortrans» and «ArcGIS».

The indicator of accessibility of stop points, bus 
terminals and bus stations for the low-mobility 
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ABSTRACT
The authors’ study was devoted to the methodology 

that could estimate quality and ranking of transport 
services provided to townspeople in urban passenger 
and baggage transit, particularly using road vehicles and 
land electric transport vehicles. The experience of the 
entities of the Russian Federation, of the United States 
and the European Union in relation to standardization of 

the quality of transport services is cited. A mathematical 
model of quality of transport services, and methods of 
its integral assessment are considered. Basing on the 
general analysis of the methodology for assessing 
transport services, the authors suggest conclusions on 
its adaptability regarding city of Moscow. A systematic 
approach to obtaining the initial data necessary for 
calculation of quality indicators is proposed. 

Table 1
Methods for calculating the integral quality 

indicator
Method for assessment of the integral 
quality indicator

Calculation formula
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Geometric mean of the partial 
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Value of a vector constructed in the 
system of coordinates of the partial 
indicators
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population groups K
sp, bt, bs. lmp 

is determined by the ratio of 
the number of stop points, bus terminals and bus stations 
that are served by regular transport routes and meet the 
requirements of Q

sp, bt, bs. lmp 
[15,16], to the total number of 

stop points, bus terminals and bus stations Q
sp, bt, bs.

,
 
with 

subsequent scoring of the received coefficient value. 
However, since May 15, 2017, it has become invalid [15], 
except for the points included in the list of national standards 
and codes of practice, as a result of which compliance with 
the requirements [17] in connection with the publication [18] 
is ensured on a mandatory basis. That is, in the future, when 
assessing compliance with requirements, it is necessary to 
be guided by [18, points 8.4.9–8.4.14].

Assessment of compliance with the requirements 
[16,18] is proposed to be carried out by analyzing the 
accessibility passport of facilities for disabled people and 
other low-mobility groups of population, and by the method 
of full-scale survey with photographing of transport 
infrastructure facilities.

When carrying out a full-scale survey, it is proposed to 
create a commission involving the owner of the facility or his 
responsible representative and one of the public associations 
of disabled people which operate in the city of Moscow.

The indicator of accessibility of transport vehicles 
for low-mobility population groups K

tv.lmp 
is determined 

by the ratio of the number of vehicles equipped with devices 
for transportation of low-mobility groups of population 
meeting the requirements [16, 19] Q

tv.inst.
, to the total number 

of vehicles intended for transportation of passengers and 
baggage transportation by road transport by regular 
transportation routes Q

tv
 with the subsequent scoring of the 

received value.
Assessment of compliance with the requirements [16, 

19] is proposed to be carried out by analyzing the 
accessibility passport of vehicles for the disabled and other 
low-mobility groups of population, and also by the method 
of field survey with photographing.

When carrying out a full-scale survey, it is proposed to 
create a commission involving the owner of the facility or his 
responsible representative and one of the public associations 
of disabled people which operate in the city of Moscow.

The indicator of price accessibility of trips on the 
municipal routes of regular transportations k

d
 is 

determined by the ratio of the average monthly passenger 
expenses for these trips (equal to the cost of a long-term 
ticket granting the right to unlimited trips within a month) to 

Pic. 2. Vector representation of quality (the number n 
of indicators is three – ​Х, Y, Z; К

1
 and К

2
 – ​respectively, 

the initial and normative quality of service).

2

Methods. The authors use general scientific methods, comparative and 

economic analysis, evaluation and engineering approach.

Results.

Methodical approaches

According to the decree of the Ministry of Transport of the Russian Federation 

[1], a methodology for assessing the quality of public transport services has been 

approved, which establishes the level and quality indicators for transportation of 

passengers and baggage by road and urban land electric transport, including 

municipal regular routes.

The quality of public transport services is expressed in a combination of 

reliability, accessibility and comfort characteristics and is an integral evaluation (Pic.

1).

Pic. 1. Structure of transport quality indicators.

The obtained values of the transport service quality indicators of population in 

comparison with the normative values in [1] can be applied in the sphere of transport 

Indicators of quality 
of Standard

Accessibility

Territorial accessibility of stop points

Accessibility of stop points, bus terminals and bus stations for 
low-mobility groups of population

Accessibility of transport vehicles for low-mobility groups of 
population

Price accessibility of trips along municipal routes of regular 
transportation

Equipment of bus terminals, bus stations and stop points

Frequency of service of stop points

Reliability Compliance with the schedule of regular transportation routes

Comfort

Noise level in the cabin of transport vehicles

Equipment of transport vehicles with means of informing of 
passengers

Temperature in the cabin of transport vehicles

Compliance with capacity rates

Number of transfers

Environmental friendliness

the average weighted arithmentic per capita income of 
population of Moscow with a subsequent score of the 
obtained value of the coefficient.

Information on the cost of a long-term ticket is offered 
to be assessed by analyzing the cost of a «single» ticket for 
30 days, recorded on a card «Troika» [Moscow multiple travel 
e-ticket with replenishable account].

The calculation of the average per capita monetary 
income of the population is performed on the basis of the 
data of the territorial body of the Federal State Statistics 
Service.

The indicator of the equipment of bus terminals, 
bus stations and stop points K

equip.sp, bt, bs
 is defined as the 

ratio of the number of stop points, bus terminals and bus 
stations equipped with visual information for passengers and 
other elements required in accordance with the requirements 
[20], to the total number of bus terminals, bus stations and 
stop points Q

sp, bt, bs 
with the subsequent scoring of the 

received coefficient.
Assessment of compliance with the requirements of 

[20] is proposed to be carried out by the method of full-scale 
examination with photographing.

The indicator of frequency of service of stop points 
D

minfreq
 is assessed by the proportion of stop points serviced 

at the minimum standard frequency Q
spminfreq

, to the total 
number of stop points Q

sp
, followed by a scoring of the 

obtained coefficient.
The indicator of reliability is assessed by the 

coefficient of compliance of the schedule of regular 
transportation routes К

sched
 and is defined as the ratio of the 

Pic. 1. Structure of 
transport quality 

indicators.
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number of trips for carrying passengers and baggage by 
road transport on the routes of regular transportation 
performed at the time specified by the schedule or within 
the permissible deviations from the traffic schedule Q

tripsched
 

to the total number of trips when carrying passengers and 
baggage by road transport on the routes of regular 
transportations Q

trip
 with the subsequent scoring of the 

obtained coefficient.
The initial information for assessment of the values К

sched
 

is proposed to be obtained by analyzing the actual data of 
the satellite navigation system GLONASS about the arrival 
of the vehicle at the stop point with the subsequent 
comparison with the planned schedule.

Comfort of passengers
The parameters of comfort of passenger transportation 

include: the coefficient of equipping vehicles with means of 
informing passengers (К

equiptv
), the proportion of vehicles 

with a standard noise level in the cabin (D
tvnoise

), the proportion 
of trips with the standard temperature in the passenger 
compartment of the vehicle (D

trip.temp.stand.
), capacity 

compliance rate (К
cap

), the transfer coefficient (К
trans.

).
К

equiptv
 is determined by the ratio of the number of 

vehicles equipped in accordance with [20] with means of 
informing passengers on regular transportation routes 
Q

equip.tv
, to the total number of vehicles intended for carrying 

passengers and baggage by road transport along regular 
transportation routes Q

tv
, followed by scoring of the obtained 

coefficient.
Assessment of compliance with the requirements of 

[20] is proposed to be carried out by the method of full-scale 
examination with photographing.

D
tvnoise

 characterizes compliance with the requirements 
established by GOST R 51616–200. However, it is recognized 
as invalid and on April 1, 2017 GOST 33555–2015 was put 
into effect. As an estimate of the internal noise, the sound 
level corrected for A (dBA) according to GOST 17187–2010 
is adopted. To measure the internal noise of ATS, the devices 
specified in GOST 17187–2010 are used.

D
trip.temp.stand.

 is determined by the ratio of the number of 
performed trips for transportation of passengers and 
baggage by road transport on the routes of regular 
transportation with the standard temperature in the cabin 
Q

triptempstand 
according to [1] to the total number of trips 

performed on the routes of regular transportation Q
trip

.
Measurement of the temperature level in the cabin is 

proposed to be carried out in accordance with GOST 
R 53828–2010 and GOST 30593–2015. The system of 
heating, ventilation, air conditioning must comply with the 
requirements of TR TS 018/2011. During testing, the 
measurement error is allowed in accordance with GOST 
8.051. When carrying out road tests, the requirements of RF 
Government Decree No. 1090 of 23.10.1993 are to be 
complied with. The procedure for selecting the location of 
measuring devices is regulated by GOST 28261–89.

К
cap

 is determined by the ratio of the number of trips 
carried out by vehicles during transportation of passengers 
and baggage by road transport on municipal routes of regular 
transportation, in compliance with capacity rate requirements 
Q

tripcap
 in accordance with the requirements in [1], to the total 

number of trips performed on the municipal routes of regular 
transportation Q

trip
.

Let’s note that in relation to the conditions of Moscow, 
there are requirements to the estimated capacity norm [14]. 
Information on the occupancy of the passenger compartment 
of the vehicle is proposed to be obtained by the method of 
full-scale examination during peak hours and inter-peak 
periods on weekdays.

К
trans

 is determined by the ratio of the number of 
passengers making no more than two transfers while moving 
to any point of the municipality within the same trip using the 
municipal routes of regular transportation N

trans.norm
, to the 

total number of passengers making transfers within the same 
trip on the municipal routes of regular transportation N

trans
.

Methodological approaches to determining the transfer 
rates are given in [21].

D
eco

 is defined by the number of vehicles of ecological 
classes not lower than Euro‑4, intended for the transportation 
of passengers and baggage by road transport on regular 
transportation routes Q

tveco
, to the total number of vehicles 

on regular transportation routes Q
tveco

.
Implementation of an additional assessment of 

compliance with the environmental class in accordance with 
TR TS 018/2011 in the city conditions is impractical in 
connection with the approved resolutions of the Government 
of Moscow dated April 20, 2010 No. 322-PP and from July 
1, 2014 No. 354-PP environmental requirements for 
vehicles, used for transportation of passengers.

Problems of quality assessment
Basing on the results of the study, the main problems 

of assessing the quality of transport services for population 
are identified:

1. There are non-optimal or incorrect provisions of the 
standard.

2. Difficulties are created by the absence of scales of 
indicators when calculating the integral estimate.

3.  For a number of positions, there is a lack of data 
available to local authorities and open sources of information, 
including official statistics.

4. There is no methodology for carrying out field surveys 
to obtain relevant data.

Conclusion.
In order to improve assessment of quality of transport 

services of population the following approach is suggested:
1. Adjustment of relevant provisions of social standards 

[1], development and introduction of methodological 
recommendations for conducting field surveys.

2. Approval of requirements for accessibility of stop 
points for low-mobility population groups.

3. Establishment of requirements for monitoring 
compliance with measures for accessibility of vehicles for 
low-mobility groups and quality of services provided by 
municipal transport.
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