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Introduction/background: In the time of advancing urbanization and ever increasing intensity
of the road traffic in urban areas, providing efficient mass transport is the responsibility of the
local authorities. Effective management and organization of the public transport system is
a complex task. A public transport system that is attractive and responds to the needs of the
passengers can become one of the key factors influencing the quality of life in the city.

Aim of the paper: The main aim of the paper is to identify positive and negative aspects of the
operation of Lubinskie Przewozy Pasazerskie (Lubin Passenger Transport) and to propose the
potential improvements in this system.

Materials and methods: The paper was created on the basis of a literature review and the
applicable legal acts. In order to determine strengths and weaknesses of the mass transport
system, a Pareto-Lorenz diagram was used and the level of logistical customer service was
calculated on the basis of passenger surveys. The article was created on the basis of the diploma
thesis.

Results and conclusions: As the result of conducted research, it has been stated that the
passenger transport services in the district of Lubin are provided on a satisfying level, however,
the users report certain deficiencies in the functioning of the mass transport. Three main
activities, which will result in a noticeable improvement in the quality of offered transport
services, were suggested.

Keywords: mass transport, urban logistics, city, logistical customer service.

Introduction

In reality of the 21st century, the cities become a place to live for more and more people
(UN DESA, 2014). Technological progress is driving the surge of people to the cities and,
consecutively, results in traffic congestion in urban areas (Desroches, Taylor, 2018; Szymczak,

Sienkiewicz-Matyjurek, 2011). Appropriate organization of urban area and management of
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ever increasing number of people and vehicles creates a challenge for the experts from various
fields, from city planners and architects to transport experts and logisticians.

Urban transport is an essential function of cities that allows their functioning and socio-
economic development (Jonek-Kowalska, 2018; Liu et al., 2016). Demand for urban transport
varies from city to city, but the issues and needs related to this process are similar.
These include, first of all, delays, low quality of transport infrastructure, maladjustment to the
needs of the inhabitants. Properly organized urban transport decreases traffic volume in the city
centres, lowers the congestion level, and limits the emission of pollution to the environment
(Chodynski, 2019; Sienkiewicz-Matyjurek, Szymczak, 2011; Elmqvist et al., 2019).

From an activity organization perspective, meeting the basic, collective needs of the
community of people living in a given municipality, in accordance with the Act of 8 March
1990 on Municipal Self-Government, is a part of the municipality's own tasks. Municipality’s
own tasks include, among others: matters concerning spatial order, protection of environment,
municipal roads, streets and squares, matters concerning sport and tourism, as well as those
related to the local mass transport. This provision is complemented by the Act of 16 December
2010 on public mass transport, according to which the organizer of public transport is
responsible for the entire process of managing this transport. In compliance with these
regulations, the quality of public transport system is of a local nature, because it is determined
by actions taken in municipalities, districts and voivodeships. However, considering increasing
requirements of the customers in relation to the quality of provided services, a research problem
arises: how to organize the public transport system, so that it meets passengers’ expectations?
This paper attempts to solve this research problem in the Lubin district. Its aim is to analyze the
solutions used in the management of the public passenger transport system in the Lubin district,
as well as to propose potential improvement actions in this system. The article was created on

the basis of the diploma thesis.

Basics of urban transport functioning

The need for mobility and movement is an example of every human need. It is clear that
urban area will become more attractive for settlement, if there is the possibility of comfortable
and efficient travel within the area (Ejdys, 2014; Liu et al., 2016; Rasca, Saeed, 2022). It has to
be remembered that cities are characterized by various density of buildings and the number of
travellers using public transport, e.g. between the centre and the suburbs. Katarzyna Sosik
claims that efficient and effective transport system conditions the attractiveness and
competitiveness of the country, region, city. Due to a high population density and the character
of spatial planning in the city, it is being noticed that the transport organization in urban areas
becomes an important and difficult task (Sosik, 2020; Sienkiewicz-Matyjurek, 2010).
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The transport system is part of the functional and spatial structure of the city and stimulates
its development (Grondys et al., 2017; Zebrucki et al., 2020; Szulc et al., 2021). The concept
of the transport system in the city consists of various subsystems, which show its quality from
the point of view of all people using it (in this case, residents as well as visitors). Most often,
it includes subsystems such as: linear infrastructure (all kinds of communication routes) and
points infrastructure (parking lots, stops, stations), which together form the organizational and
technical subsystem, as well as the regulatory and financial subsystem (Szottysek, 2016;
Szymczak, 2008; Tundys, 2008). Certain features are characteristic of the transport system.
The main ones are: complexity and a significant number of interactions that take place within
the system as well as between systems and the environment; probability related to the previous
feature and the difficulty of predicting future relationships and phenomena, as well as situations
taking place in the present time; the limited possibility of self-regulation and adaptation to new
conditions (Brdulak et al., 2016; Tundys 2008).

In recent years, public transport is no longer just a means of enabling people to move
around, but a factor influencing the ecological conditions in a city. Well-organized public
transport reduces the risk of congestion and unnecessary expenses related to investments in
road infrastructure. An efficient public transport system that meets the needs of residents creates
at the same time good conditions for the social development of a given city, e.g. by closing the
city centres to individual traffic. It is possible to revitalize the city centre and relieve the
environment from the disastrous effects of road traffic (Szulc et al., 2021; Szymczak, 2008).
Reducing congestion and the negative impact of the transport system on the environment are
two concrete arguments for keeping public transport at the highest level.

In the subject literature, public transport is indicated as one of the subsystems of an entire
logistic system created by the city (Szottysek, 2016; Szymczak, 2008). An efficient public
transport system is to primarily ensure an access to the transport services for the citizens when
the need of travel appears. The components of public transport system are vehicles, carrier,
public transport organizer (in literature the term of regulator also appears) and passengers
(Szottysek, 2007, 2016; Szymczak, 2008). Without any difficulties, the relations between the
subjects of a system can also be defined. A carrier provides services for passengers, exploiting
its vehicles and available infrastructure within the city, following the schedule provided by the
organizer at the same time. Transport organizer is responsible for choosing a carrier according
to the rules described in the Act of 16 December 2010 on public mass transport. If the contract
is not fulfilled, it may be terminated. In a way, passengers influence the organizer’s decisions.
They can refuse to use lines that have been laid out in a way that does not meet their
requirements or complain about decisions made by the organizer. Described relations are

depicted by figure 1.
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Figure 1. Scheme of relationships in urban transport system. Own work.

Public transport should be perceived as an organized system operating in an urban space,
which main goals are efficient transport of the citizens to the final destination as well as
prevention of transport congestion. Transport organizer has a regulatory function, its task is to
manage the system. The transport system itself should be integrated and meet the requirements
of its users.

Demand for public transport is also subject to fluctuations depending on the emergence of
various external factors. They can be divided into positive ones, i.e. those that increase transport
needs, and therefore the demand for them, and negative ones, i.e. those that reduce the need to
use public transport. The following has a positive impact: the growing number of inhabitants
of given areas, the growing number of older people and children, i.e. people who mostly do not
have their cars, are of particular importance; changing income level; the location of new
workplaces and public transport connection services or the development of the current transport
network. For this reason, it is necessary to periodically verify the conditions for implementing
the public transport system and the changing requirements and social preferences (Skowron and
Cheba, 2019; Zebrucki et al., 2020).

Research methodology

The analyses conducted in presented paper are based on information obtained at the District
Office in Lubin and from the transport operator, as well on the basis of a survey questionnaire

conducted among the passengers using the service of Lubinskie Przewozy Pasazerskie.
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Obtained information was used to characterize public transport offer and to analyze
complaints of the passengers. These complaints were analyzed with the use of Pareto-Lorenz
diagram and the ABC method (Detyna, 2011). The analyses became the basis for identification
of necessary improvements.

The survey was conducted between September and November 2021 with the use of the
CAWI (Computer-Assisted Web Interview) method. Respondents were asked to assign the
weighting factors to 13 areas in assessing the quality of the public transport offer and to evaluate
all of these areas from the perspective of the passenger of Lubinskie Przewozy Pasazerskie.
These areas included: cleanliness of the buses, amenities for people with limited mobility,
politeness of the drivers, neatness of the drivers’ uniforms, safety of the travel, comfort of the
travel and the driving style, ecological vehicles, timeliness of the bus routes, affordable ticket
prices and ticket fares, timetable adapted to the needs of the passengers, accessibility of the bus
stops, passenger information, integration of public transport with rail passenger transport.
The evaluation questions used a five-point Likert scale, where number 1 meant dissatisfaction
of the passenger and number 5 informed that the passenger perceives given aspect in a very
good way. Distribution of the questionnaires took place through a variety of channels:

e via the Public Information Bulletin of the Lubin District Office,

e with the use of the social networking site Facebook; the questionnaire appeared on
residents' groups: Lubin — ogloszenia — informacje and Polkowiczanie :), as well as
Lubin — moja mata ojczyzna,

e The students of secondary schools in Lubin were also asked to participate in the study.

A total of 100 completed questionnaires were received, however, 9 were rejected due to
missing or incorrect answers. The answers given by 91 respondents were therefore taken into
account.

Obtained results were analyzed with the use of CSI (Customer Satisfaction Index) and
quality maps. CSI is a cross-sectional index measuring the core elements of logistical customer
service. CSI was calculated on the basis of weighted average and relative weights. Such solution
is advised in the literature concerning logistical customer service (Kauf, Thuczak, 2018;
Wozniak, Zimon, 2016; Detyna, 2011). A quality map, on the other hand, is a technique that
enables clear, graphic presentation of the aspects of logistical customer service under study
(Wozniak, Zimon, 2016). It allows to identify factors which should be improved immediately,
those which improvement of should be considered next, factors on acceptable level and

insignificant factors.
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Weaknesses of Lubinskie Przewozy Pasazerskie

Lubinskie Przewozy Pasazerskie operate in five municipalities within two districts of the
Lower Silesia Voivodship. Bus services connect 52 towns. The buses cover around 2,300,000
vehicle kilometres per year. The carrier's fleet consists of 55 vehicles, with an average age of
5 years.

In the light of the Act of 16 December 2010 on public mass transport, Lubinskie Przewozy
Pasazerskie is a district passenger transport service, as it carries people within the framework
of public mass transport, operated within the administrative limits of neighbouring districts
which have concluded relevant agreement. The operator providing transport services, selected
by means of a tender, is PKS Lubin S.A.

Since 1 June 2016, district transport service is provided de facto free of charge to all persons.
Three main reasons for introducing free transport are: willingness to improve the quality of
citizens’ life, supporting the most disadvantaged residents and strengthening the public
character of a mass transport. However, despite many initiatives aimed at satisfying the
inhabitants of the district and encouraging them to use the transport services, the District Office
in Lubin or the transport operator receive complaints. They have been analyzed and pictured

with the use of Pareto-Lorenz diagram (tab. 1 and fig. 2).

Table 1.
Numbers of complaints of specific subject and their accumulated values
Number of Percentage of Accumulated A:rccuel:tl;laeteodf
Subject of complaint recorded complaints of a number of P rag
5 3 . : complaints of a
complaints given subject complaints 5 .
given subject
Delays and fall.ures of the 67 31.9% 67 31.9%
transit
Failure to adapt the ’tlmetable to 67 31.9% 134 63.8%
the passengers' needs
Inadequate t?ehawour ofa 4 20.0% 176 83.8%
driver
Failure to respect the obligation
to cover mouth and nose in 11 5,2% 187 89,0%
public transport
Non-correlation of bus
timetables with passenger 9 4,3% 196 93,3%
trains
Car'rlage ofanlmgls and 7 3.3% 203 96.7%
bicycles in vehicles
Lack of assistance from the
driver when boarding people 7 3,3% 210 100%
with disabilities
)Y 210 100% - -

Source. Own work.
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Figure 2. Pareto-Lorenz diagram for the system of Lubinskie Przewozy Pasazerskie. Own work.

The diagram shows that over 83% of passengers’ complaints concern 42.9% of the
individual complaint categories. Three reasons, i.e. delays and failure of the transit, failure to
adapt the timetable to the passengers' needs and an inappropriate driver behaviour, should be
included in group A, that is the aspects which the operator should pay special attention to in
agreement with the carrier, in order to significantly improve the quality of the service provided.

Group B, that is a set of secondary causes of the complaints, includes: failure to respect the
obligation to cover mouths and noses on public transport and to correlate bus timetables with
passenger trains. These two categories together account for 9.5% of the recorded complaints.

Remaining two categories of complaints are the source of 6,6% of reported deficiencies and
can be included in the group C, that is factors the elimination of which will not significantly
improve the quality of transport service within Lubinskie Przewozy Pasazerskie.

Evaluation of the quality level of Lubinskie Przewozy Pasazerskie

For evaluation of the quality level of Lubinskie Przewozy Pasazerskie, the CSI - Customer
Satisfaction Index method has been used (Zimon, Kruk, 2015; Skotnicka-Zasadzien, Wolniak,
2008; Thuczak, Kauf, 2018). The analyses were based on conducted survey research. The first
step in the analysis was to systematize collected data, which is shown in Table 2.
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Table 2.
Results of the study among people using the buses of Lubinskie Przewozy PasazZerskie
Results of the study
1 V;/el ht31ng fa:tor 5 Aspects of logistical customer service 1 ) Sc;)re 4 5
0] 4 6 26 | 55 Cleanliness of the buses 0 9 27 |1 39 | 16
2 | 7113 17 | 52 Facilities for people with limited mobility 2 5 23 | 42 | 19
0] 4|16 | 25 | 46 Politeness of the drivers 2 9 35 | 32 | 13
9 |16 ] 26 | 22 | 18 Neatness of the drivers’ uniforms 1 1 17 | 39 | 33
0|1 8 16 | 66 Safety of travel 0 5 27 | 35 | 24
0l 2 11|20 | 38 Travel comfort and.the driving style of a 3 8 28 | 35 17
driver
517 119 ] 28 | 32 Ecological vehicles 2 7 18 | 32 | 32
2 | 4 4 5 76 Timeliness of the bus routes 4 18 | 26 | 28 15
313 4 18 | 63 Affordable ticket prices and ticket fare 0 2 5 8 76
4 15 5 18 | 59 | Timetable adapted to the passengers' needs 16 | 19 | 22 | 23 11
1 ]2 7 26 | 55 Availability of the bus stops 3 12 | 19 | 39 | 18
113 5 24 | 58 Passenger information 1 4 24 | 40 | 22
> 1 4| 20 15 | s0 Integration of public transport and railway 7 13125 | 35 11
passenger services

Source. Own work.

In the next step, an average weight and an average score for each of the aspects were

determined. Weighted averages were used for this purpose and formulas (1) and (2) were used

respectively:
w. = Yo (5 X wyy)
si — j 1
i=1 Mij (1)

_ Z];=1(-nij X 0jj)

iy @

Si j
i=1

where:

wy, —average weight of i-th aspect,

0s; — average score of i-th aspect,

n;; — number of given answers j for i-th criterion,

wij; — possible to indicate j-th weighting factor for i-th criterion,

0jj — possible to indicate j-th score for i-th criterion.

Relative weighting factor for all aspects was then calculated in order to present real
weighting factor of importance for each of the logistical customer service spheres studied.

Formula (3) was used:
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Xl wy 3)

where:

w,,; — relative weight for i-th aspect,

wg; — average weight of i-th aspect.

The following step was to calculate the CSI using formula (4):

cslI = zi=1(WWi X 0;) @)
where:
CSI - CSI,

wy,; — relative weight for i-th aspect,

0s; —average score of i-th aspect.

In order to depict the CSI in a percentage form, as to enable its easier interpretation,

following formulas were used:
i
CSlpax = zi=1(wwi X Omaxi) (5)

where:
CSl e — maximum CSI,

wy,; — relative weight for i-th aspect,

Omayx; — Maximum score of i-th aspect.

I (Wy. X O,
i=1(Wyy; Sn) x 100% = X 100%

CSly, = =
P Y (Wi X Omay) CSlnax (6)

where:
CSIe, — percentage CSI,
CSI—CSI,

CSlpax — maximum CSIL.

All calculations using the formulas (1) to (6) are presented in table 3.
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Table 3.
Calculating CSI
Average . Average
Aspects of logistical weight of ltve:?t;:;e score of the We X 0 o W X 0
customer service the aspect g aspect wo s max w o Tmax
wW
W, 0
Cleanliness of the buses 4.451 0.080 3.681 0.294 5.000 0.400
Facilities for people 4209 0.076 3.780 0286 | 5.000 0.378
with limited mobility
Politeness of the drivers 4.242 0.076 3.495 0.266 5.000 0.381
Neatness of the drivers 3.264 0.059 4.121 0.242 5.000 0.293
uniforms
Safety of travel 4.615 0.083 3.857 0.320 5.000 0.415
Travel comfort and
the driving style of 4.473 0.080 3.604 0.290 5.000 0.402
a driver
Ecological vehicles 3.824 0.069 3.934 0.270 5.000 0.344
Timeliness of the bus 4.637 0.083 3352 0.279 5.000 0417
routes
Affordable ticket prices | 4o, 0.081 4736 0.382 5.000 0.403
and ticket fare
Timetable adapted to 4352 0.078 2.934 0.229 5.000 0.391
the passengers' needs
Avaﬂab‘ls‘ttgp‘;fthe bus 4.451 0.080 3.626 0.290 5.000 0.400
Passenger information 4.484 0.081 3.857 0.311 5.000 0.403
Integration of public
transport and railway 4.176 0.075 3.330 0.250 5.000 0.375
passenger services
z 55.659 1 3.709 5

Source. Own work.

As a result, the value CSI on level 3,709, CSI,,,, equal to 5,000 has been obtained.
Logistical customer service index totalled 74%. Obtained result informs that there are certain
disruptions which are the source of the passengers’ dissatisfaction (Skotnicka-Zasadzien,
Wolniak, 2008). They have been verified with the use of a quality map (fig. 3).

In the analyses, it has been assumed that a satisfying score is a result equal or higher than
80% of all possible points. Hence the map shows in red a score of 4 and a weighting factor
of 4. These values determine specific areas of logistical customer service and indicate where
improvements to the transport system should be sought in the first place.

From thirteen examined aspects of logistical customer service, ten of them requires
improvements which should be implemented in the nearest future, as they were rated low by
the passengers while being given high weighting factors. These aspects include: timetable
adapted to the passengers' needs, integration of public transport and railway passenger services,
timeliness of the bus routes, politeness of drivers, availability of the bus stops, travel comfort
and the driving style of a driver, cleanliness of the buses, facilities for people with limited
mobility, safety of travel, passenger information. Ticket prices and ticket fare, both in terms of
score and weight, have been classified on a high level. This is due to the free provision of

transport.
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Figure 3. Quality map for the system of Lubinskie Przewozy Pasazerskie. Own work.

The environmentally friendly nature of vehicles is the area where improvements should be
sought next. However, considering the fact that the carrier has just purchased vehicles fuelled
by a CNG and that these have gradually begun to displace diesel buses, the result should not
give cause for concern. The aspect of passenger satisfaction that receives the least attention and

is therefore of little importance is the neatness of the drivers' uniforms.

Perspectives for improving the quality of the public transport system
in Lubin district

Conducted research and analyses of obtained results allowed to identify areas which require
improvements. Considering the importance of specific aspects determined when examining the
level of logistical customer service, as well as possible effects of introduced changes,
it is suggested to focus primarily on:

e deepening the integration of district transport with rail transport,

e adapting timetables to the needs of the passengers,

e diversification of the available vehicle fleet.

The progressive integration of bus and rail services should be considered as a key factor in
proposing improvements. The reason behind this choice is the fact that the notion of integration
of various transport systems appears in every conducted study, passengers while determining

satisfaction evaluated this category with the second lowest score, whereas changes in this matter
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can bring the results in the form of more efficient cooperation between carriers of various
transport branches and improvement of provided services. Suggested solution should include
both collective planning and connecting the passenger information.

Another identified area in which the improvement should be made is the adaptation of
timetables to the needs expressed by the transport passengers. Both the analyses of complaints
and the results of survey study indicate that the buses repeatedly leave the stops earlier than the
passenger train arrives at Lubin station. The result is having to wait for the next transit and,
in extreme cases, not being able to use bus services to suburban areas. For this purpose,
it is proposed to create a passenger platform for Lubinskie Przewozy Pasazerskie. The platform
would take the form of a website, a link to which would be placed on the website of the carrier
pks.lubin.pl and on the website of the organizer powiat-lubin.pl. The platform could be used to
submit, using pre-designed forms, not only objections to the introduced timetable, but also the
proposals of opening new bus stops or bus lines, as well as complaints about provided services.
Creation of a single website would make the process of collecting passengers’ remarks more
efficient and would allow to continuously improve various areas in the functioning of Lubinskie
Przewozy Pasazerskie. In addition, such platform would enable direct impact of the citizens on
the functioning of public transport which could ultimately contribute to increasing the
popularity of public transport in the district.

The last proposal for improving the mass transport system in the Lubin district area is using
diversified types of buses by PKS Lubin S.A. operator. Diversification means buying or leasing
more mini (up to 10 metres in length) and mega (up to 18 metres in length) vehicles. Currently
the lines are operated mostly by un-articulated 12-metre buses and, in a survey conducted,
passengers complain about insufficient space in the vehicles. It has also been noticed that in
case of suburban lines, the buses on less busy lines run virtually empty.

Before investing a big amount of money into new means of transport, it is worth to at least
conduct test drives with the use of few previously hired vehicles. During the aforementioned
test drives, the bus occupation should be measured. This examination would be aimed at
indicating on which lines and especially at what time of the day bigger (or smaller) buses should

be used.

Summary

Public transport is an extremely complex research problem in modern cities. At the same
time, it is a critical issue due to the part it plays in the functioning of the cities. Considering the
fact that the public transport offer should be adjusted to the needs of local communities,
there is a need for case studies describing what is being done in individual municipalities and

districts so that other cities can benefit from good practice in this area.
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The research described in this paper addresses these needs. It identifies positive aspects of
the offer of Lubinskie Przewozy Pasazerskie, including free public transport, its sustainability
and neatness of the drivers which makes for the good image of the company. The most frequent
complaints received by the District Office in Lubin concern delays and failure of transit, failure
to adjust the timetable to the needs of passengers (32% of the total number of complaints).
Passengers complain to a lesser extent about an inappropriate behaviour of the driver, as well
as the failure to correlate the bus timetable with passenger trains. Calculated logistical customer
service index CSI totalled 74% which indicates overall passenger satisfaction, however there is
a need to improve certain aspects of the service of Lubinskie Przewozy Pasazerskie. Results of
the research presented in this paper recommend to the public transport organizer in Lubin such
improvements as: deepening the integration of district transport with rail transport, adjusting
the timetable to passengers' needs and diversifying the available vehicle fleet Suggested actions

should contribute to the project services being provided at the level expected by passengers.
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