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Abstract. Recently, negative trends towards the environment where the system of Mass Passenger Public Trans-
port (MPPT) operates continue to grow. Mobility and citizens’ standard of living are constantly increasing. A sig-
nificant increase in using private cars (level of motorization) along with all negative consequences faced under such
circumstances as an increase in traffic volume, congestions, a decrease in travelling speed, a higher number of traffic
accidents, greater negative influence on the environment etc. can be noticed. The city of Belgrade has recognized the
significance of continuous research and has monitored the quality of Mass Passenger Public Transport service as well
as changes that are taking place in order to influence some specific parts of transport and traffic policy in the city. This
paper contains the benchmarking of results obtained in research and a trend towards changes in the expected and per-
ceived quality of service (QoS) within the system of Mass Passenger Public Transport in Belgrade within the period

from 2005 to 2007.

Keywords: mass passenger public transport, benchmarking, expected quality of service, perceived quality of serv-
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1. Introduction

According to standards (ISO 8402:1994), service is de-
fined as a result of activities between a provider (trans-
port operator) and a user of service (passenger) and
certain internal (prior) activities of the provider aimed
at satisfying customers’ needs. The same standards de-
fine the quality of service (QoS) as the overall features —
service features related to the ability of a provider to
satisfy all demanded and supposed needs of custom-
ers. These definitions are universal and applicable to
all kinds of services, including those of Mass Passenger
Public Transport (MPPT).

The features, sub-features and parameters of system
and service quality represent a base for managing every
organizational and technological system such as the
system of Mass Passenger Public Transport and are the
most important elements of the goals and a goal func-
tion of the system.

Expected quality expressing customers’ needs is
a base for planning, projecting and improving service.
Targeted quality reflects the level of the coherence of
customers’ needs with the abilities of transport operator.

Delivered quality reflects the quality of system opera-
tion. Perceived quality expresses the level of customers’
satisfaction with the achieved system results.

The management of quality is a continuous search
for better quality and permanent progress (QUATTRO -
Quality Approach... 1998). First research on the quality
of service was conducted in 1997 and repeatedly per-
formed in 2001 (Filipovi¢ et al. 2002) using a sample
of almost 50 000 examinees representing about 3% of
the total number of daily transported passengers. Since
2005, research on the parameters of service quality has
been carried out at least once a year. In 2007, service
quality was researched taking into account both periods
of the year that are specific for system operation: during
the winter period, when the system operates with maxi-
mum capacity and in the summer period, when there is
reduction in the offered capacities.

The aims of these researches were to:

o define QoS features and parameters,

« rank the importance of certain properties and

sub-properties of service quality for users — ex-
pected quality,
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o define the level of users’ satisfaction with the pro-
vided service - perceived quality,

o determine the trend for changes in service qual-
ity with the preceding period (internal bench-
marking).

To define the required methodology (Filipovi¢ et al.
2006a, b), the researches and analysis of the obtained
results were carried out by the Department of Urban and
Road Transport and Traffic of the Faculty of Traffic and
Transport Engineering at the University of Belgrade.

2. The System of Mass Passenger Public
Transport in Belgrade

Belgrade, the capital of the Republic of Serbia, according
to 2002 population census figures, has 1 576 124 inhabit-
ants and occupies the territory of 322 268 hectares.

The system of Mass Passenger Public Transport
in Belgrade is one of the greatest transport systems in
South-Eastern Europe and consists of four subsystems
including bus, trolleybus, tramway and suburban rail
subsystems (Janovi¢ et al. 2009; Petrovié et al. 2009).

The line network consists of more than 364 regu-
lar lines in daily traffic a total length of which is 8 500
kilometres:

« tram subsystem covers 12 lines and a total length

is 127.3 kilometres;

o trolleybus subsystem has 8 lines and a total

length is 58.1 kilometres;

o city bus subsystem is made up of 119 lines and a

total length is 1 800.4 kilometres;
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o suburban bus subsystem comprises 225 lines and
a total length is 6 471.3 kilometres;

o suburban rail subsystem incorporates 13 lines

and a total length is 489.3 kilometres.

A total number of passengers transported by the
system of Mass Passenger Public Transport in Belgrade
is 1 756 077 passengers a day and the largest share in
transport operation has the bus subsystem transport-
ing 1 434 511 passengers (81.68%), the tram subsystem
with 185 228 travelling passengers and the trolleybus
subsystem with 111 097 passengers daily (Filipovi¢ et al.
2002). The annual number of passengers transported by
Belgrade’s system of Mass Passenger Public Transport
makes 480 million.

The biggest transport operator in the system is the
state-owned company GSP Beograd having 1 186 vehi-
cles (buses, trolleybuses and trams) in its rolling stock
and holding a share of 75% of the city’s Mass Passenger
Public Transport market. The rest of the service market
is held by private operators and SP Lasta through the
tender on line assignment. SP Lasta is the main opera-
tor in suburban Mass Passenger Public Transport while
the only operator in the suburban rail subsystem is the
state-owned company Beovoz.

3. Defining the Features and Indicators of Quality

The features and indicators of service quality (Table 1)
are defined on the basis of recommendations given in
standards (IEC 60050-191 Ed. 1.0 b:1990), expert litera-

Table 1. Features and sub-features of the service quality of Mass Passenger Public Transport in Belgrade

EASY TO USE

Station comfort Vehicle comfort

Tickets and pricing

Information

protection from rain,

. not crowded vehicles
sun and wind

easy ticket purchase

information on PMTP in advance

station cleanliness vehicle cleanliness

large assortment of tickets

information on PMTP at stations
and in vehicles

station ventilation

and heating ventilation and heating

prepaid transfer tickets

information on PMTP at different
places in town

sitting possibility sitting possibility

discount possibility

information on lines

station aesthetics vehicle aesthetics

ride price level

information on timetable

lighting adapted grips

price-quality ratio

information on tickets and prices

easy boarding from

the platform ride without sudden braking

passenger’s safety

. music in vehicles
at a station

safety in vehicle

SERVICE AVAILABILITY SERVICE STABILITY  ORGANIZATIONAL SUPPORT
Accessibility in time Spatial Accessibility Transport reliability Staff
a large number of departures PMTP station vicinity regularity neat staff
service continuity line covering punctuality identifying uniforms wearing

early morning and late

: easy transfers
evening departures

no other disturbances

culture and amiability

boarding on the first vehicle

expected travel time
achieved

competency
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ture (QUATTRO - Quality Approach... 1998; Filipovi¢
1996; Filipovi¢ and Stankovi¢ 1996) and individual re-
searches (Filipovi¢ et al. 2006a, b, 2007 and 2008).

4. Expected Quality of Service

The aims of research related to the expected quality
of service were defined and ranked the importance of
certain features and sub-features of service quality of-
fered to the customers. The method of research on the
expected quality of service was a direct interview — sur-
veying Mass Passenger Public Transport users applying
the defined questionnaire.

From the list offered in the questionnaire, the us-
ers chose and ranked the most important features and
consequently, the most important sub-features of Mass
Passenger Public Transport service.

The importance of the features and sub-features of
service quality (expected quality of service) is defined
in two ways:

1. According to the frequency of occurrence - a
percentage of customers (P) choosing each of
the features (sub-features) of quality.

2. According to the average rank (R) of the impor-
tance of all quality features (sub-features). The av-
erage rank for each feature (sub-feature) of quality
is obtained as a quotient of the sum of the multi-
plied frequency of occurrence by ranks with a cor-
respondent rank and the total frequency of the oc-
currence of that feature. The lower is the average
rank the more important feature is for customers.

The results of research on the expected quality of
service within the period from 2005 to 2007 are given
in Figs 1-4.

0.91
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According to both indicators (frequency - a to-
tal number of customers’ declarations and the average
rank), the users of Mass Passenger Public Transport
chose ‘vehicle comfort’ and ‘transport reliability” as two
most important features of service quality. These features
were chosen by almost 80% of users. Only in 2006, a
significant decrease in the importance of these features
making about 17% was recorded (Fig. 1).

The passengers, before all, find the feature ‘trans-
port reliability’ as one having no long interruptions of
system functioning and the feature ‘regularity’ (‘which
means there are no cancelled departures’) is considered
an important issue and as high ‘punctuality’ as possible
by 23% of passengers, i.e. the feature of the departure
of vehicles at scheduled times is chosen by 10-13% of
the customers. According to the average rank, these sub-
features are in the first two places (Fig. 3) in terms of
their importance. Such passengers’ expectations related
to ‘transport reliability’ are understandable if accepting
that Mass Passenger Public Transport in Belgrade oper-
ates under conditions of the mixed traffic flow (route
type C) carrying great disturbances due to road works
and congestions.

The following most important feature is ‘vehicle
comfort’ admitted by passengers as ‘uncrowded vehicles’
(about 15%) and ‘vehicle cleanliness’ (8-14% of users).
Such situation points out to the need for correcting the
predicted capacities in order to provide the expected
comfort in a vehicle. Among other sub-features, pas-
sengers also put emphasis on ‘sitting possibility, while
during summer periods, ‘ventilation and heating’ are
also important.
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Fig. 1. Significance of the QoS features of MPPT in Belgrade from 2005 to 2007
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Fig. 2. The average rank (R) of the importance of the QoS features of MPPT in Belgrade from 2005 to 2007
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Fig. 3. Significance of the most important QoS sub-features of MPPT in Belgrade from 2005 to 2007
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Fig. 4. The average rank (R) of the importance of the QoS sub-features of MPPT in Belgrade from 2005 to 2007

The third feature of service quality, in terms of
importance, ‘accessibility in time’ was chosen by about
9% of users and was mainly expressed pointing to the
number of vehicle departures (‘a large number of de-
partures’) and operation time (‘early morning and late
evening departures’). A high position of this feature can
be explained along with the reliability of transport be-
cause users actually expect that higher frequency may
compensate for disturbances in system functioning.

Among other features, the one that should be men-
tioned is service quality provided by ‘staff” and primarily
their culture and amiability. This feature is considered im-
portant by 5% of passengers. Other features and sub-fea-
tures taking into account service quality are less important
for users not implying that they do not deserve further
attention and analysis. A less important feature of service
quality is ‘information’ that is expected considering the
fact that more than 85% of passengers in the system are
everyday users and 12% of those more frequently use the
services provided by the system several times a week.

The period of the year had no crucial influence on
the results when conducting researches, i.e. ranking the
most important features of service quality remained the
same in summer and winter periods of the year 2007.

5. Perceived Quality of Service

The perceived quality of service shows the level of cus-
tomers’ satisfaction with the provided service. From the
aspect of the carried out analyses, it is more important

to follow trends for level changes in time rather than the
level of satisfaction provided that there were no signifi-
cant changes in the structure of passengers and travels.
This benchmarking can help the system with locating
strengths, pinpointing weaknesses and discovering pos-
sible achievements (ISoraité 2004).

The method of researching the perceived qual-
ity of service is a direct interview which is a survey of
Mass Passenger Public Transport users according to the
defined questionnaire. The users perceived the quality
level using grades from 1 to 5 in the following way: 1 -
non-satisfying; 2 - satisfying; 3 - good; 4 - very good;
5 — excellent. On the basis of assessing certain users,
examinees and the average values of service quality as-
sessment were obtained.

There was a separate measurement of customers’
satisfaction with the overall service - the integrated qual-
ity of service provided by transport operators and sub-
systems as well as customers’ satisfaction with each of the
features and sub-features of service quality.

The increasing trend for the integrated quality of
service grading is recorded in the system of MPPT in Bel-
grade (Fig. 5) and grade is about 4.5% higher in all sub-
systems in 2007 if compared with that achieved in 2005.
The overall grade of the integrated quality of service in
the system of MPPT is 3.420 and is higher than the aver-
age level of customers’ satisfaction of transport companies
in European cities (QUATTRO - Quality Approach...
1998).
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Fig. 5. Customers’ satisfaction level of integrated QoS
in terms of subsystems and considering
the overall MPPT system

If we have a look at data on different time periods
of 2007, it can be concluded that the period of year has
influence on the level of customers’ satisfaction, especially
regarding the subsystem of suburban lines. In the sum-
mer period of 2007, the customers were less satisfied
with service and the integrated quality of service pro-
vided by the Mass Passenger Public Transport system
which made difference in 2.5% in the suburban sub-
system. The users of the suburban lines are more satis-
fied with the quality of service rather than those living
within the City; however, difference is decreasing which
is represented by a positive attitude of users towards the
efforts aimed on improving the service quality of Urban
Mass Passenger Public Transport.

The benchmarking of the perceived integrated
quality of service by operators also shows growth in the
level of customers’ satisfaction (Fig. 6). What should be
especially emphasized is an increase in the grade of the
integrated quality of service offered by private operators.
Their services received a significantly higher grade in
2006 if compared with that of the preceding year (grade
3.335 compared to 2.826, which is an increase in about
18%). One of the reasons for such significant increase
in the level of service may be the renewal of the roll-
ing stock of private operators in Mass Passenger Public
Transport in Belgrade in 2006. The increasing grading
trend for these operators was continued in 2007, howev-
er, with a lower increasing rate of about 4.5% compared
to the previous period of observation.

Other operators had a significantly higher level of
service quality in the starting year, so the level of cus-
tomers’ satisfaction had a moderate increase. The analy-
sis of the winter period has revealed that the grade of
integrated service quality has stagnated. In this case, it
should be mentioned that an increasing trend for a sat-
isfaction level is a kind of a logistic curve, i.e. when a
certain level of satisfaction considered by the users as
‘good’ is achieved, it can be hardly changed and is in-
clined to become an asymptotic value. Only a certain
amount of time spent conducting researches can help
with establishing the level.

Fig. 6. Customers’ satisfaction level of integrated QoS
in terms of operators and considering
the overall MPPT system

The level of satisfaction is defined by the means of
establishing the level of service quality as well as reflect-
ing the specificity of each user or a group of users. The
most satisfied users are the retired while the greatest ob-
jections to the system of Mass Passenger Public Trans-
port have students (Fig. 7). Regarding the majority of
users, according to the structure of their occupations, a
tendency for an increasing grade can be noticed if com-
pared with 2005, except from students and those who
‘work occasionally’ where a decrease in grades makes
less than 2%. However, when compared with 2006, only
retired people, the unemployed and users that belong to
the category of ‘other’ occupation gave a higher grade in
the last year while other categories show a slight decrease
in satisfaction with the integrated quality of service.

Comparing with 2005, a significant increase in sat-
isfaction level considering the majority of the features
of service quality was recorded in 2007 (Fig. 8) and in-
cluded ‘transport reliability’ (+3.2%), ‘vehicle comfort’
(+8.8%), ‘accessibility in time’ (+4.5%), ‘spatial acces-
sibility’ (+9.2%), ‘station comfort’ (+9.8%) and ‘staff’
(+9.1%).

The highest grade of 3.458 got the feature ‘spatial
accessibility’. The second position was held by the feature
‘transport reliability’ which made 3.211. The next best
graded feature of the transport offer was ‘accessibility in
time’ with a grade of 3.022.

An average grade given by the users to one of the
most important features of service quality - ‘vehicle
comfort’ - reached 2.753 and was 8.8% higher than that
achieved in 2005 and 7.9% higher if compared to the
preceding year 2006. Regardless of the significant in-
crease, the grade given to this feature is still low which
shows that the structure of the discussed problem should
be further analyzed (greater number of passengers, con-
gestions, lack of capacity) and possibilities of improving
service quality should be sought.

Customers’ satisfaction with the feature ‘tickets
and pricing’ continues with its trend for decrease. When
compared with 2006, decrease makes 4.6% and even as
much as -12.7% in comparison with 2005. This shows
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Fig. 8. Assessment of service quality features from 2005 to 2007

that special attention should be paid to this feature and
its sub-features, and therefore it is necessary to review
the goals of tariff policy, the structure of the tariff sys-
tem, a ticket system as well as the system of transport
service charging. The City Government bodies were
not deaf to these problems and a project on a new tariff
system with the automatic charging of Mass Passenger
Public Transport services in Belgrade was completed. If
compared with 2006, decrease was also noticed in the

case of ‘information’ (-4.0%), the least important feature
of the quality of Mass Passenger Public Transport serv-
ice for passengers.

Fig. 9 indicates that an increase in grades was also
recorded taking into account the sub-features of service
quality. An almost negligible decrease of grade, when
compared to 2006, was noticed only in case of the sub-
feature ‘punctuality’ (-0.4%). However, the assessment
of this sub-feature was by +6.4% higher in comparison
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Fig. 9. Assessment of the most significant service quality sub-features from 2005 to 2007

with that achieved in 2005. In spite of this, two most
important sub-features of service quality - ‘regularity’
and ‘punctuality’ are highly estimated by the customers
and make 3.26 and 3.16, respectively.

The only sub-feature that received a higher grade
(3.50) was ‘line coverage’ and with as much as 15.9%
more when compared to the basic year 2005, it faced
the highest increase in all sub-features. This reflects a
positive attitude of users towards introducing the new
lines of Mass Passenger Public Transport within the ter-
ritory of the City.

It is also worth mentioning that the grade for the
sub-feature ‘not crowded vehicles’ increased by +13.2%
and the sub-feature ‘vehicle cleanliness’ showed +12.9%
of grade increase in relation to the basic year. The cus-
tomers react positively to improving all these sub-fea-
tures, however, the grade given to the feature ‘vehicle
comfort’ is still lower than 2.80.

6. Conclusions

1. The results presented in this paper point towards the
stability of significance that Mass Passenger Public
Transport users give to the certain features of service
quality taking into account the period of the last three
years. Customers” expectations are, above all, related
to the reliability of functioning and comfort provided
by a vehicle. The remaining features are less important
for passengers.

. There is a trend for increasing the level of customers’

satisfaction with the integrated quality of service in
Mass Passenger Public Transport in Belgrade. The total
grade of integrated service quality of Mass Passenger
Public Transport is 3.420, and therefore is higher than
the average grade in European cities.

. A period of the year has impact on the satisfaction level

of the integrated quality of service users. Therefore, in
the summer period, users are less satisfied with the
overall quality of service in the system of Mass Pas-
senger Public Transport.

. The users of suburban lines are more satisfied with the

quality of service than those in the urban areas; how-
ever, difference is getting smaller which is represented
by a positive attitude of the users towards the efforts
aimed at improving the service quality of Urban Mass
Passenger Public Transport.

. Alevel of satisfaction is defined by the quality of serv-

ice level and is a reflection of distinctions between the
groups of users. The most satisfied group of users is
retired people while most of the objections to Mass
Passenger Public Transport are made by students.

. The users of Mass Passenger Public Transport notice

every single improvement of certain features and sub-
features of service quality which is reflected by the in-
creasing trend for satisfaction with relatively high rates
of growth.

. A low level of grades for certain features and sub-

features show where operators can make improve-
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ments in a short period of time and it is particu-
larly related to the comfort of passengers in vehicles.
Research on delivered quality (Filipovi¢ et al. 2008)
has not shown any significant problems of overload-
ing vehicles. However, customers want a higher level
of service quality including sitting places, ventilation
and heating in vehicles, clean vehicles, comfortable
ride etc. This is the reason why the sub-features re-
lated to vehicles should receive particular attention.
Most of these sub-features remain within the opera-
tors domain and can be significantly improved en-
hancing service quality by means of developing these
features. The largest transport operator, GSP Beograd
has already made first steps by procurement of 100
new low-floor, air-conditioned buses produced by the
local manufacturer ITkarbus.

8. The stagnation of the growth rate of the users’ subjec-
tive assessment of integrated service quality is more
probably the consequence of greater disturbances
occurring in the environment (works on infrastruc-
ture, congestions of traffic network) than the result of
subjective factors. What should be mentioned in this
case is that the increasing trend for a satisfaction level
is a kind of a logistic curve, i.e. when a certain degree
of satisfaction considered by customers as ‘good’ is
achieved, it can hardly change significantly which is
inclined to become an asymptotic value Only a cer-
tain amount of time spent conducting researches can
help with establishing the level.

9. Unfortunately, the last few years has disclosed that
very little has been done on reducing a negative influ-
ence of traffic on the Mass Passenger Public Transport
system in Belgrade. A series of measures for solving
these problems are available to the City Authorities:
all kinds of priorities (physical, legal, financial) for the
vehicles of Mass Passenger Public Transport, restric-
tive measures for using private cars in certain periods
or certain parts of the City, measures for parking area,
charging the entrance of private cars in the central
zone, planning measures etc.
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