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DETERMINING THE LEVEL
OF SATISFACTION AMONG USERS
OF PUBLIC TRANSPORT IN LUBLIN

ALEKSANDRA GZIK', MONIKA WINSKA?

Abstract

The purpose of this work was to present the public transport system operating in the city of Lublin,
including its history, organizational structure, elements of line and point infrastructure, and
analysis of the results of the survey conducted among 248 people who are passengers of public
transport. The questionnaire contained 20 questions whose answers were developed in the form
of charts and tables and their discussions. In addition, comparative data from a study carried
out in 2016 by the Municipal Transport Authority in Lublin were added to some of the results. The
elaboration of results allowed the assessment of the level of satisfaction among respondents,
including proposed changes submitted by the respondents. They are a suggestion for the body
dealing with the organization of public transport in the city, as well as for entities performing
transport within it, regarding future projects improving the operation of public transport, thus
satisfying the needs of potential passengers.
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1. Introduction

Satisfying human needs has been for centuries associated with the movement of people,
loads or information. There are restrictions that make it necessary for people or loads to
move around. These include, for example, different locations of places where individual
needs are met. Areas with different specifications have different modes of movement. The
article focuses on urbanized areas where public transport, also called as urban transport,
is a necessity. The purpose of the article was to analyze and present the level of satisfac-
tion of Lublin residents using public transport.

The current layout of public transport lines in the city of Lublin has been evolving for many
years with the development of the city. The determinant of such changes was and is mainly
awareness of the need to meet the expectations of residents. Their use of public transport
boils down to traveling for professional purposes, due to the fact that work centers are often
far away from where they live. In addition, a large proportion of users of the public transport
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network are pupils and students who are not able to travel to schools or universities by car.
It should be added that similarly older people, pensioners, move in city buses to health facili-
ties or other places, as it is the most accessible to them mode of transportation. Mobility,
as one of the basic needs of the population, is a necessary condition for the development
of the region in which the population migrates. The quality of the connection between rural
and urban areas is a key factor in preventing a serious outflow to urban centers. Due to its
capacity, cost-effectiveness, spatial rationality and ecological acceptance, public transport
serves as the basis for mobility. On the other hand, the lack of high-quality public transport
services is the reason why passenger car migrations currently have a significant share in the
distribution of means of transport in urban areas as well as in rural areas [20].

In connection with the listed needs, as well as others, which appear among the passengers
of public transport, analyzes are carried out to adjust, among others course of lines, their
optimal length so that travel time is as short as possible. The largest number of destina-
tions as well as the highest frequency of travel are taken into account [25]. What's more,
the development of housing (the creation of new housing estates) results in an increase in
passenger flows, and hence the need to organize new or modify routes of existing connec-
tions. According to the author of one of the articles [12] on the demographic conditions of
the demand for daily public transport journeys, the way in which the additional population
will be placed, in green areas or post-industrial areas, will be important when making deci-
sions regarding investments in the transport system. The increased population density in
existing urban areas facilitates access and is best served by public transport. It is important
that the decreasing share of car journeys (in the mentioned article on the example of the
city of London) illustrates the possibilities of reducing traffic congestion and carbon dioxide
emissions [12].

To succeed in market competition with the car, a significant proportion of the resources of
the public transport system must be directed to the main transport corridors. This concentra-
tion of resources in the region must, however, be balanced by the need to ensure a minimum
level of transport services to all citizens, regardless of car availability, physical capacity and
place of residence. Lines served only a few times a day and lines that do not follow estab-
lished routes will not be included in the planning of the main line structure. This means that
areas with low public transport demand must have different transport solutions to ensure
access to stops, stations and nodes of the main public transport network [14]. Moreover, ac-
cording to research conducted in Great Britain and France regarding the main circumstances
determining the advantage of public transport over individual transport, state policy plays
a huge role. The main conclusion was that public transport demand is relatively sensitive to
tariff changes, so policy measures to lower the tariff (subsidization) can play an important
role in encouraging the use of public transport, thereby reducing the use of private cars [2].

Increasing the level of satisfaction of people using public transport is all the more important
as the use of public transport can be counted as environmental protection measures. The
need to reduce emissions from the transport sector is becoming urgent, and public trans-
port can play an important role in the transition to low-carbon fuels. To a large extent, public
transport in Europe is provided by regional authorities, which control traffic to varying de-
grees, from total public monopoly to competitive tenders. The organization of the public bus
transport market influences the introduction of renewable fuels [1].
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The intensive influx of people to cities accelerates the already intensified process of global
urbanization and presents managers with numerous challenges aimed at balancing the flow
of population, goods and information, while guaranteeing the security of residents [17]. The
combination of economic, ecological and social goals gives a chance for a more effective
management of the city's resource flows and meeting the residents' expectations in the
long run. For the city to function properly, efficient public transport should be organized,
among others [17]. The basic measure to improve the functioning of public transport should
be to meet the demands of users. Understanding the factors that motivate satisfaction with
travel is necessary to design attractive public transport systems [8]. The rank of the require-
ments for public transport cannot be clearly determined because they are different for a giv-
en local environment. Very often, helpful in establishing the hierarchy of transport demands
is research on the preferences of residents carried out by local public transport organizers,
local authorities or external companies [B].

The requirements for those providing public urban transport services depend on the results
obtained when collecting opinions among its users. Each passenger deciding to use the
public transport makes a decision based on satisfying his individual needs. This decision is
influenced, among others, by the purpose of travel, the time the traveler will have, as well
as many other factors [11]. The travel safety expected by passengers is quite important. It
depends, among others, on the technical condition of the vehicles, but also on the persons
driving these vehicles. A high level of occupational stress is observed among the drivers of
public transport, as well as in others. However, when comparing drivers, for example, trans-
porting loads with drivers of passengers public transport, the former obtained higher results
at a statistically significant level. This can be justified by the fact that public transport drivers
experience less stress because their routine is the same, so their work environment is more
stable. Daily, cargo drivers must travel on different routes (depending on delivery locations),
which creates uncertainty. In addition, public transport drivers are relieved of the stress of
finding a parking space in the city center, which is a daily challenge for a freight transport
driver, but not only for them [9]. The same problem is observed among the passenger car
drivers. Thus choice of public transport is also attractive referring to everyday stress of peo-
ple driving in cities area.

The presented article is an analysis of one of the surveys conducted among passengers of
public transport in the city of Lublin in order to determine their preferences, which allowed
to examine which factors are decisive in choosing this type of transport. The research also
allowed to outline what should be changed and improved in the scope of services provided
by the Municipal Transport Authority in Lublin.

2.Characteristics of the studied area

The communication network in the city is based on the existence of communication lines,
which, according to the Act of 6 September 2001 on road transport is defined as "a communica-
tion connection on a specific road between stops indicated in the timetable followed by regular
passenger transport” [22]. There are 71 such connections in Lublin, including 56 bus lines, 12 trol-
leybus lines and 3 night lines. In addition to regular lines, special dedicated lines are launched,
including commuting to places related to various cultural events, national holidays [15].
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Each functioning line has a specific direction of travel, route along with a system of stops
defining it, and a publicly updated timetable, which is defined as ordered, in relation to the
days of the week, a list of departure times from each stop on the routes different variants
of the line assigned to it along with the travel times between stops set depending on the
time of day. It is also a work schedule for drivers and vehicles. The layout of these lines is
created taking into account the shape of street routes in a given city, where types such as:
circumferential, radial, tangential, diametrical or mixed (combination of different types) are
distinguished [24]. The city of Lublin is characterized by a radial-ring type system [26].

Fig. 1. Map of Lublin divided into districts and communes neighboring the commune of Lublin [28]
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The directions of the Lublin public transport line are determined by stops located in dif-
ferent districts of the city, which connect these districts in various combinations and in
neighboring municipalities with which the city has signed appropriate agreements. The
administrative division of the Lublin commune is shown in Figure 1. Hajdow - Zadebie,
Wrotkow and Felin are defined as mainly industrial districts. The Economic Zone, called the
"sleeping areas", includes Northern Czechow and Southern Czechow, Northern Czuby and
Southern Czuby, Kalinowszczyzna or Weglin [26].

Recent years have abounded in further significant changes and modernizations of the
city's transport system - including the north-east and west part of the city beltway was cre-
ated [26], in the area of the downtown beltway (running along the streets: Poniatowskiego,
Sowinskiego, Gteboka, Muzyczna, Stadionowa, Lubelskiego Lipca 80, Unii Lubelska and
Aleje Tysigclecia) restrictions were imposed on passenger vehicles, paid parking zones
were created, and priorities for public transport have been established as part of the intel-
ligent road traffic control system [18].

3.Research methodology

The purpose of the research was to assess the level of satisfaction of passengers using
public transport services in the city of Lublin. It was the result of an analysis of the survey
conducted partly in paper form, partly electronically. The research period covered July and
the turn of September, October and November 2018. The questionnaire consisted of 20 ques-
tions. Five of them were metrics, other were concerned to the frequency of using public
transport, travel destinations, the minimum expected standard of travel, general assess-
ment of issues such as travel safety, ticket prices, vehicle equipment, quality of information
provided to passengers or bus stop infrastructure. As many as 248 respondents, including
162 women and 86 men took part in the study. The respondents were divided into five age
groups: under 18 (pupils - elementary, middle and high school students), 19 to 26 years old
(student age), 27 to 35 years old, 36 to 49 years old and people over the age of 50. The most
numerous group are people at the student age (up to 171 respondents, or 69% of the total),
while the least numerous are people aged 50 and more (6 respondents, which is 2.4% of the
total). In addition, the number of women over men clearly prevails in each group.

The percentage share of all five examined groups is shown in Figure 2:

[ 18 years and younger
W19-26
MW27-35

26-49

M 50 years and older

Fig. 2. Age of respondents [7]
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Slightly less than half of the respondents have student status (47.6%). The second larg-
est group are employed (over 31%), while the lowest percentage among those surveyed is
characterized by non-working persons, i.e. the unemployed, housewives as well as pen-
sioners (in both cases less than 3%). The number of all surveyed groups is presented in
Figure 3:

2,8% 2,8%

= Pupil

I Student

B Employed
Unemployed

M Pensioner

Fig. 3. Professional status of respondents [7]

Tab. 1. Place of respondents residence depending on the professional situation [7]

Professional

status Pupil | Student | Employed | Unemployed | Pensioner | Total
Place of residence
Lublin city 22 66 58 3 7 156
Neighboring municipalities 6 9 10 2 0 27
Anpthertoyvn in Lublin 10 36 6 5 0 54
Voivodeship
A tpwn out.5|de of Lublin 1 7 3 0 0 "
Voivodeship
Total 39 118 77 7 7 248

The chartin Figure 4 illustrates the place of residence of the surveyed group. The vast ma-
jority of respondents, which constitute less than 63%, are people living in Lublin. A group
of respondents from the other city in the Lublin voivodship has more than one-fifth of the
population (21.8%), which is the second in order. The least number of people (4.4%) come
from towns located in the province other than Lublin voivodeship. Referring to Table 1in this
case, it can be seen that 8 out of 11 respondents belonging to the least numerous group
are pupils and students. The situation is similar in the case of people from another town
in the Lublin Voivodeship - 85.2% (46 people) of the respondents are young people under
26 years of age. Therefore, it can be stated that the main reason for their stay in Lublin are
educational goals.
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M Lublin city
I Neighboring municipalities, where public
transport commute

[l Another town in the Lublin Voivodeship

[ Atown outside the Lublin Voivodeship

Fig. 4. Place of residence of the respondents [7]

Considering the fact of owning a vehicle and using it every day, it was noticed that almost
45% of respondents do not own a car, slightly more than 40% of respondents have their
own means of transport and are its active users. The rest of the respondents are people
declaring that neither they nor any of the household members own car. The answer to this
question is presented in the diagram in Figure 5:

M Active users of their own cars

I Owners of cars, not using them

I Not owning cars

Fig. 5. Status of respondents related to car ownership [7]

4. Analysis of the results of the main part of the survey

The main part of the survey referred to the use of public transport by the respondents. Over
half (58.1%) of the respondents use public transport every day, over a fifth (22.2%) choose
this way of traveling around the city several times a week. The rest of the respondents
are people using public transport occasionally or several times a month. Graphically, the
frequency of respondents' use of public transport is shown in Figure 6:
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M Everyday
)

2,0%

B Afewtimes a week
I Onceaweek

A few times a month

B Once amonth

Bl Occasionally

Fig. 6. Frequency of respondents using public transport [7]

In the case of the type of transport used by the respondents as a part of public transport,
the vast majority, which accounts for over 77.02% of the total, chose the bus. The remain-
ing part, which has 57 respondents (22.98% of the total), more often chooses a trolley bus.
Over 61% of travel destinations were schools or university. Over two-fifths of respondents
declared that public transport give access to places where they can use medical services,
settle official matters, private matters, go to the pharmacy or meet social needs. A large
percentage of passengers chose as a destination a workplace - 38.3%, a place where they
can shop - 38.3%, and a place to visit friends or family - 35.9%. The others are presented
in Figure 7:

Other (doctor, famacy, social gatherings..) (MMM 11 ,1%
Places of religious worship  [JlJ} 3,2%
Cultural places and events (Y 19 ,8%
Official matters (D 9 ,7%
Visiting family, friends (MMM 35 9%
Shopping (MY 33,3%
School/University (Y 61,3%
Workplace | (Y 33 3%

0 50 100 150 200

Number of people

Fig. 7. Travel destinations in public transport [7]

The survey also asked about the days of the week when the respondents most often use
public transport (Figure 8). Over half of the respondents, i.e. 56.5% of all participants, re-
plied that they travel by bus or trolleybus both on weekdays and on weekends (Saturdays
and Sundays). The least respondents, only 2%, choose to travel by public transport only on
weekends. Others go only from Monday to Friday.
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B Weekdays only

I Weekends only

I Both weekdays and weekends

2,0%

Fig. 8. Part of the week in which respondents use public transport [7]

Referring to hours of respondents' travel, the number of passengers in hourly groups into
which the day was divided is presented on Figure 9. It should be noted that the respond-
ents had the opportunity to enter not only one specific time. In this way, the majority, as
much as 69% of passengers travel by public transport in the time range from 14:00 to
16:00. These are afternoon rush hours when people leave work and students finish school.
Slightly less - 65% of the respondents travel during the morning rush hours, i.e. from 8:00
to 10:00, and their purpose is usually commuting to work or school. A high percentage of
respondents also chose hours from 10:00 to 12:00 and from 12:00 to 14:00 - 62% and 63%
respectively of all those who answered. The least frequent passengers use public trans-
port at night, i.e. from 24:00 to 5:00 in the morning, as well as from 5:00 to 6:00 in the
morning. The numbers are 4% and 6% respectively. During this period, the most common
users of public transport are participants of cultural events, visiting public places (in the
case of night hours) and commuters.

Time of the day [h]
24:00-5:00 WD 4%
21:00-24:00 I 17%
16:00-21:00 M 507,
14:00-16:00 T 697
12:00-14:00 I 637
10:00-12:00 I 62%
8:00-10:00 T G5
6:00-8:00 T 40%
5:00-6:00 D 6%

0 20 40 60 80 100 120 140 160 180
Number of people

Fig. 9. Hours indicated by respondents [7]
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5. Level of satisfaction of respondents with public transport
in the city of Lublin

After a preliminary analysis of the data, allowing to determine the group of respondents
and trends observed among users of public transport in Lublin, a further part of the survey
was developed and its results were compared with the data obtained during the survey
carried out by the Municipal Transport Authority in Lublin in 2018 and 2016. The time was
also determined by the respondents' expectations. What is more, the number of transfers,
as well as the minimum travel comfort were examined.

The most respondents, over 42% of the total, defined the average time within (5-10) min-
utes. Two years earlier, the same time interval was chosen slightly less often - by four
tenths of a percentage point less than in 2018. The percentage of people who waited at
stops 5 minutes decreased in 2018 by more than 16 percentage points, while the increase
is observed in ranges of waiting times above 10 minutes compared to 2016. The most
alarming is the percentage of passengers waiting for public transport over 20 minutes,
which are more than 3 percentage points, as shown in Figure 10:

Percentage of
respondents [%]
45%
40%
35%
30%
25%
20%
15%
10%
5%
0%

31,4%

14,9%

7,3%
4,2% N2

5 min and less 5-10min 10- 15 min 15-20 min 20 min and more

Time of waiting
w2018 (N=248) === 2016 (N=521) for the bus [min]

Fig. 10. Waiting time of respondents for public transport vehicles in 2018 and 2016 Source: study based on own
research and MTA data in Lublin [16]

As for the number of transfers usually carried out by the potential passenger, the number
of research groups was 248 people in 2018 and 521 in 2016. Based on the chart in Figure 11,
it can be seen that more than half of the respondents, i.e. 54.03%, usually declared one or
two transfers, in the case of surveys from 2018. Need to be noted that two years ago the
number of bus changes by more than 30 percentage points less studied. Direct journeys
were declared by 40.32% of passengers in 2018, while in 2016 the same answer was given
by 76.4%. Last year, the number of people making 3 or more transfers increased to 5.65%.
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Percentage of
respondents [%]
90%

80% 76,4%
70%
60% 54,03%
0% 40,32%
40%
30% 22.0%
20%
10% 5,65%
1,6%
% Direct joumey 1-2bus change/s 3 and more bus changes
Amount of bus
— 2018 (N=248) s 2016 (N=521) change/s

Fig. 11. Number of transfers performed by passengers in 2018 and 2016 Source: based on own research
and MTA data in Lublin [16]

Another question that the respondents answered was about the minimum standard of
travel they expect in public transport vehicles. In 2014, more than half of the passengers
declared that they expected a seating place, two years later the value of this indicator
decreased by almost 4 percentage points, while in 2018 only 37% of the respondents ex-
pected to ride in a sitting position. Definitely more people are able to ride in a standing
position, as much as 46% of the total, where in previous years every 4 person was able to
choose this type of standard, in the case of 2014, and even only 13.2% of those surveyed in
the year 2016. Driving on a crowded bus is still not preferred by travelers, although last year
the percentage of people able to drive in crowds was at 16% - 6 percentage points more
than four years earlier. Preferences for other standards are shown in Figure 12:

Year of provided
survey

2014 (N=4236) |G S 207N 4 %R
2016 (N=521) SRS e 9,6%
2018 (N=248) | T 7

0% 10% 20% 30% 40% S0% 60% 70% 80% 90% 100%

Percentage of
respondents [%]
® Standing place

W Seating place

W I'm able to ride in a crowded bus
Other (e.g. air-conditioned vehicle)

® I have no opinion

Fig.12. Minimum travel standards expected by passengers in public transport vehicles in 2018 and 2016
(N - size of the research group) Source: based on own research and MTA data in Lublin [16]




30 The Archives of Automotive Engineering - Archiwum Motoryzacji Vol. 85, No. 3, 2019

When using public transport, it is necessary to have a document / confirmation author-
izing travel on a given section in a specific vehicle, which is usually a ticket. Passengers
can choose between normal and half-price tickets. In 2018, most people used half-price
tickets (68% of respondents), where in previous years less than two-fifths of passengers
used this type of ticket. Much more respondents then chose normal tickets - over half of
the respondents. Most people used free travel in 2016 - over 20% of those participating in
the survey, while the least in 2018 - 4% of those surveyed (Figure 13).

Percentage of
respondents [%]

80%
70%

70,2%

56,7%

60%
50%
38% 38%
40% .
%
30% 22,6% %
o s II 6% 6%
10% 2,4% 12% Il 12% 2,8%2% " 0,7% 33%
o% . — :_° - . — — — - Ly p—
I I i v v Vi VI VI
Number of
m201S(N=168) m 2016(N=150) m 2014 (N=1549) "discount" group

Fig. 13. Types of tickets used by passengers in 2018, 2016 and 2014 Source: based on own research
and MTA data in Lublin [16]

The next question related to people who answered that they were using reduced-price
tickets and concerned the type of discount on the basis of which they could buy these
tickets.In 2018, the largest percentage of respondents who chose half-price tickets chose
to have student status as a basis for their use, and thus student ID - over 70%. In previous
years, 2016 and 2014, less than 30% gave the same answer. In 2016, the second largest
value was achieved in relation to pensioners - over 56% of respondents. The least of all re-
spondents in a given year marked the following types: in 2018, 1.2% - a student or student
of foreign high schools and universities up to the age of 26 and a participant in doctoral
studies; in 2016, 0.7% - veterans; while in 2014 6% - a high school or university student up
to the age of 26. All answers are presented in Figure 14:




The Archives of Automotive Engineering - Archiwum Motoryzacji Vol. 85, No. 3, 2019 31

Percentage of
respondents [%]

0% 70,2%
70%
’ 56,7%
60% :
50%
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Number of
m201S(N=168) m 2016(N=150) m 2014 (N=1549) "discount" group

Fig. 14. Summary of the number of passengers using half-price tickets based on the given type of discount
in 2018, 2016, 2014 Where: N - size of the research group, | - Pupil of primary, high, secondary and
post-secondary schools (not longer than until the age of 24); Il - Student of Polish universities;

Ill - Pensioner; IV - A disabled person with a moderate (formerly Il group of disability) or mild (formerly
group l) disability; V - Participant of doctoral studies; VI - Pupil or student of foreign high schools
and universities until the age of 26; VIl - Veterans; VIl - | don't know / hard to say Source: study based
on own research and MTA data in Lublin [16]

In the case of using free journeys, the rules are the same as in the case of half-price
tickets - the appropriate conditions must be met, the list of which is presented in
Figure 15. The largest numbers in individual years were achieved for the following types
of entitlements: in 2018 - an employee of Municipal Transport Company during travel
by MTC funds employed on the basis of an employment contract - 55% of respondents,
in 2016 and 2014 - a person over age 70 - 86.2% and 72% of respondents, respec-
tively. The least number of people declared such entitlement bases as: Distinguished
Honorary Blood Donor - 2% of respondents in 2014; a person with a significant degree
of disabhility, i.e. completely unable to work and live independently (formerly the first
disability group), accompanying people with disabilities and a person decorated with
the Golden Honor Badge of Merit for the City of Lublin - respectively 0.9% of respond-
ents in 2016, as well as a student residing in the Lublin Commune, attending public
primary and junior high schools as well as public and private primary and junior high
schools, a person with a significant degree of disability, i.e. completely incapable of
work and independent existence (former disability group I) and a person over 70 life -
9% of respondents in 2018, respectively.
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Percentage of
respondents [%]

80% 68%
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60% 50,3%  52%
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Fig.15. Summary of the number of passengers using free journeys based on a given type of entitlement in
2018, 2016, 2014 Where: N - size of the research group, A - Student of public primary and junior high schools
run by the Lublin Commune; B - Student residing in the Lublin Commune, attending public primary and junior

high schools as well as public and private primary and junior high schools; C - Child or young person with

a disability, no longer than until the age of 16; D - Person with a significant degree of disability, i.e. completely
incapable of work and independent existence (former disability group I); E - Accompanying people with
disabilities; F - Person who has reached the age of 70; G - Person with the Gold Honor Badge of Merit for
the City of Lublin; H - Distinguished Honorary Blood Donor; | - Employee of the Municipal Transport Authority
in Lublin while performing official duties; J - Employee of Municipal Transport Company during MTC travel,
employed on the basis of an employment contract Source: based on own research and MTA data in Lublin [16]

However, the question that was a direct assessment of the satisfaction of public trans-
port users was the rating on a scale of 1to 5 selected issues related to public transport
in Lublin, where 1is very dissatisfied, 2 - rather unsatisfied, 3 - it's hard to say, 4 - rather
satisfied, 5 - very satisfied, as shown in Figure 16. The highest average grade was ob-
tained by the quality of information on the bus / trolleybus (e.g. placing necessary infor-
mation on boards and displays regarding the route - grade 4.0, slightly lower bus stop
infrastructure (including the presence of bus shelters, timetable boards, displays) - 3.9
rating. The lowest average rating was for air conditioning - only 2.9. It is clearly seen
that the 2018 ratings are much lower than those from 2016. The largest decrease was
recorded in the assessment of the location of stationary ticket vending machines and
other ticket outlets from 4.36 to 3.3, in addition, when assessing the ratio of drivers to
passengers from 4.22 to 3.2 and regarding the quality of stop infrastructure from 4.51
to 3.5. Only the ticket price rating remained at a similar level, i.e. in 2018 it was only 0.17
percentage points lower.
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Fig. 16. Assessment of respondents regarding issues related to public transport in Lublin [7]

In the scope of functioning of public transport in Lublin, some changes were introduced
last year, which concerned, among others extending the transport offer with new places,
such as Kawka or Nasutéw, as well as introducing new vehicles, expanding the list of per-
sons entitled to free travel, including for elementary and middle school students, crea-
tion of new lines and others. Figure 17 presents the degree of visibility of these changes
among the respondents. Over 66% of those surveyed said they noticed these changes,
but changes were not noticed by 16.5% of all respondents. Others answered "l don't know."
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Fig. 17. Summary of the number of respondents regarding the visibility of the changes introduced to the public
transport system in 2018 [7]

The level of passenger satisfaction depends on the changes referred to above. Based on
the chart in Figure 18 it can be concluded that in 2018 the level of satisfaction increased by
less than 3 percentage points (from 63.7% in 2016 to 66%), while the values are compared
by the sum of the answers 'very good' and "rather good". In 2016, the changes were rated
best by women and the elderly, who most often went by public transport, while two years
later, young and under-26 people gave good and very good marks, especially women.

Percentage of
respondents [%]

0% 45% 42,4%
40%
29%
30%  219% 21,3%
20% 15% 16,5%
10% 3% 2,3% 2,5%
-’ 1% -' 0%
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°
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Opinion

W 2018 (N=248) W 2016 (N=521)

Fig. 18. Assessment of changes introduced in the public transport system in 2018 and 2016 Source: study
based on own research and MTA data in Lublin [16]

The last question the respondents answered was about what they thought should be
changed in public transport. Most people said that they liked the current system - 19.4%.
A similar number of respondents, i.e. 17.3% of the total, would like to increase the frequency
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of courses, especially during peak hours, both in the afternoon and morning hours. In
addition the increase is expected in the number of lines commuting to neighboring mu-
nicipalities as well as the lines, that buses run on Saturdays and Sundays. Over 11% of
respondents proposed modernizing the connection network, including the introduction of
new routes, extending some of the existing ones. The remaining respondents include such
suggestions as:

* Increasing punctuality of arrivals and departures from stops - 10.5%;
* Reduction of ticket prices - 7.3%;

* Changes in vehicle equipment, including lower ones placing handles, seats, installing
more ticket machines with the possibility of card payments, more frequent services,
reducing the number of advertising posters hung on the windows of vehicles - 6.9%;

* Changeindrivers' attitude - 5.7%;
* Introduction of more new vehicles equipped with air conditioning - 5.2%;

* Modernization of bus stop infrastructure, including an increase in the number of sta-
tionary ticket vending machines and the number of LCD displays - 5.2%;

* More frequent activation of air conditioning - 3.6%;

* Introduction of more roomy vehicles, in particular on the busiest lines commuting to
neighboring municipalities - 3.6%;

* Increased care for cleanliness in vehicles - 2%;

* Modernization of public transport infrastructure, including the introduction of priority
transit for public transport vehicles (so-called "bus lanes") on more streets, extension
of the trolleybus traction - 2%.

6. Assessment of public transport in Lublin and suggestions
forits improvement

The system of public mass transport in Lublin organized by the Municipal Transport
Authority in Lublin is an integral part of the residents' existence and meeting their expec-
tations is its main task. Thanks to this procedure, it is possible to create a transport offer
suitable for passengers, promotion of which can help in gaining their favor. Generating
such a scheme of activities that will be the most optimal taking into account the goal of
satisfying the needs initiated by users of public transport and the use of cash outlays, is
based on marketing research [3, 27]. Following trends in the opinions and assessments
of public transport users allows to draw conclusions regarding the need to change or pay
attention to certain aspects in order to meet the needs of passengers. Comparing each
newly obtained result with the results from previous years gives a picture of the changes
taking place and their impact on the satisfaction of urban public transport passengers.

Based on the research, it was found that the overall level of satisfaction of communica-
tion users in Lublin, referring in this case to the assessment of its selected features is at
the level of 3.48, where it is the average of all notes that have been awarded and can be
described as good enough. This value, compared to 2016, is much lower, since it was over
4,0.Then there were also changes in the standards of travel that passengers were able to
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accept as a minimum. Over the years, travelers have been more likely to accept standing
instead of using a seating position. In addition, they felt less discomfort when getting into
a crowded vehicle. The best rated issue was the quality of information provided at stops
(e.g. current timetables, real arrival times of vehicles displayed on LCD screens), while the
least satisfactory was the operation of air conditioning in vehicles, or rather its activa-
tion in highly uncomfortable conditions. The perceptibility of changes that are constantly
introduced in the functioning of public transport is at the level of 66.5%, and their assess-
ment was mostly at the level of "well" and "very well" (66% of respondents provided such
answers). Compared to the assessments made two years ago, the level of satisfaction
with the implemented facilities increased. Despite only sufficiently good assessments of
the satisfaction features of a functioning communication system, many passengers were
satisfied with its current condition, although most of them indicated in their opinion, speci-
fying in their opinion the weakest sides of the transport services provided. The most fre-
qguently chosen was the frequency of courses, especially during rush hour, lines commut-
ing to adjacent municipalities, or trips taking place on Saturdays and Sundays. In addition,
it turned out that other issues that should be modernized are the existing routes, which
could be extended, and the creation of new connections. Overall, a decrease was noted
in the level of satisfaction of Lublin passengers, despite the fact that the city is gradually
investing in increasing the innovativeness and environmental friendliness of rolling stock,
transport infrastructure and other elements of this structure. Nevertheless, the opinion on
the overall activity is constantly changing and should be constantly monitored to know
what direction to take next.

Since the beginning of its activity, MTC has put a lot of emphasis on ecology, an exam-
ple of which can be trolley buses and currently introduced electric buses or gas vehicles.
The location of the extra-urban bus station and train station is a big challenge for pub-
lic transport. The distance between these objects makes it necessary to properly estab-
lish connections to ensure the possibility of change. In recent years, Municipal Transport
Company has completed the investment of extending the bus depot at Grygowa Street in
Lublin. This depot is located near Witosa Street, which is an exit road from the city center
towards Ukraine. Thanks to its location, it provides easy and fast communication with any
point of the city. As part of the extension, hangars and technical buildings for trolleybus
rolling stock were made. The investment was carried out due to the need to move the trol-
leybus depot from the former location at the intersection of Nateczowska Street and Aleja
Krasnicka. The old depot was located in the city center, which caused frequent problems
with the departure of buses and did not meet the technical requirements associated with
modern rolling stock. In addition to this investment, a depot on Stefczyka Street was also
put into use. This depot mainly serves buses that are designed to ensure communication
between the Czechow estate and the city. The third investment is the construction of a de-
pot at Gluska street, which is to support buses finishing their courses in Abramowice [5].

Improving the functioning of public transport can be implemented using infrastructure and
organizational concepts [10, 21]. Construction, reconstruction, renovation, maintenance
and protection of public roads are just some examples of infrastructure solutions that di-
rectly affect the duration of travel. The layout of the communication network within the city
should be transparent and its throughput utilized in an even and comprehensive manner.
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This will definitely increase the speed of communication and increase the frequency of
journeys [19].

In other cities one can observe and treat as inspiration for changes some solutions aimed
at obtaining priority in the movement of vehicles for public transport:

* adaptation of street signals to the traffic of public transport vehicles: - simple signals
that are triggered by vehicles- more complex signals that adapt to the number of pas-
sengers in the vehicle, the approaching vehicle "weight" is assigned to the intersection
depending on its filling, this solution requires equipping public transport vehicles with
"transmitting” devices;

* Separation of lanes for buses and / or trolleybuses - the use of this solution must be
justified by the high intensity of traffic of buses and trolleybuses and their filling, traf-
fic load by the street, in addition, the number of lanes should be taken into account
(for roadways with 3-5 lanes in a given direction and high filling of means of transport,
this solution is justified already at the frequency of 25 vehicles per hour, usually a lane
separation in one direction is used, when the stream of vehicles is 40 per hour) [23].

Quite modern and increasingly used solutions include organizational and infrastructure
solutions. Examples of these activities are Park&Ride, Bike&Ride, and ticket systems.
Thanks to parking lots located on the outskirts of cities, passengers commuting to the
center can change their vehicles for public transport. This requires that urban transport
organizers have the right solutions, including proximity to stops, the introduction of an
electronic ticket system, which often takes the form of a multi-functional card for paying
fees for using public transport, parking lots, entertainment, etc. Thanks to this type of so-
lutions, the demands most frequently reported by passengers: cost, convenience, travel
time as well as safety journeys can be improved [6, 23].

The purchase of new or the modernization of old means of transport or the increase in the
number of seats are just some of the possibilities to improve the comfort of passengers in
public transport. Organizers of public transport are trying to influence the sense of comfort
of travel by inventing new solutions. Feeling satisfaction with public transport is a problem
phenomenon because it depends on individual needs. Often, users feel security and con-
venience in the definition of comfort. We can talk about safety in public transport in two
aspects: safety of stops and safety on board. In the first case, improving safety at stops
can be achieved through their proper location and equipment. In addition, stops should be
easily accessible for disabled people, the elderly, prams for children, pedestrians and cy-
clists. Security in public transport can be improved by installing on-board video cameras that
reduce vandalism. An important element necessary for comprehensive implementation of
passenger traffic improvements in the city is the use of telematics [13]. It combines informa-
tion and telecommunications technologies and allows to improve the efficiency and secu-
rity of public transport. Collective public transport management systems improve its quality
by automatically monitoring the position of the vehicle, direct communication between the
driver, passengers and the dispatch center. Another example of telematics solutions is the
monitoring and recording of timetables, deviations from them, the number of public trans-
port users, and ticket sales. The collected data can be used to verify the efficiency and ef-
fectiveness of actions taken to improve the functioning of public transport [4].
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7.Conclusions

Solutions that will improve ecological conditions in the city and keep up with the develop-
ment of road infrastructure are constantly being sought. Aiming at a comprehensive solu-
tion ensuring efficient and effective movement within the city, special attention should be
paid to public transport and ways to improve its operation. The above examples of improv-
ing the functioning of public transport are just some of the possible attempts to change
the communication behavior of residents. The effectiveness of these solutions depends
on the size and type of the city, the number of inhabitants, the possibility of introduc-
ing new solutions (financial, organizational, legal) and, above all, the reported transport
demands.

The organizers of public transport are facing a serious task. Activities aimed at encourag-
ing users to change their preferences and communication behaviors should be part of the
overall vision of the city and promote sustainable transport. Actions must be taken that will
improve the level of customer service and meet the shipping demands. The effectiveness
of these actions can be checked at subsequent preference studies. If the percentage of
residents abandoning car travel for public transport increases, the actions taken will bring
the expected effect.

8. Nomenclature

MTA - Municipal Transport Authority (pl.: Zarzad Transportu Miejskiego - ZTM)
MTC - Municipal Transport Company (pl.: Miejskie Przedsiebiorstwo Komunikacyjne - MPK)
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