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ABSTRACT: This paper aims to assess the satisfaction level of passengers who use public transport
services in Wroctaw and to identify the quality characteristics that the service provider needs to
improve if it wants to increase the overall quality of its services. The passenger satisfaction survey was
conducted according to the stages of a procedure outlined in the article. In pursuit of the stated goal,
CSl and IPA were used. The main measurement tool used was a survey questionnaire. The survey was
conducted on a sample of 500 respondents, which allows us to trust the results at 95%, assuming an
“estimation error” of +5%. A total of 14 quality characteristics were selected to evaluate the level of
satisfaction of passengers that use services provided by MPK Wroctaw. Quality characteristics that
each respondent rated were: spatial accessibility, frequency of connections, regularity of departures,
directness of travel, speed of travel, punctuality of departures, reliability of travel, travel time, safety,
accessibility of information, travel cost, travel comfort, travel integration and investment cost. Statisti-
cal data analysis was carried out using Statistica 13.3 software, as well as functions and commands
available in Microsoft Excel. The results allowed the authors to conduct a detailed analysis related to
the service quality of Wroctaw's public transport. Urban transport organisers and operators should use
these results to shape their transport offerings, primarily in terms of increasing the quality of transport
services. This is very important since it is, among other things, the quality of public mass transport
that determines the quality of life of residents, as well as the conditions for the economic development
of the transport network.
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Introduction

The negative impact of transport on the environment and human health
is well known. However, when comparing the environmental costs of public
transport and individual automobile transport, it should be objectively stated
that greater ecological damage is caused by the latter, with which residents
have to cope regardless of their transport choices. If, in addition to air pollu-
tion and noise generation, other effects are added, such as the development
of urban heat islands or the problem of secondary dust emission, the vision
of a “clean” city cannot materialise without introducing measures to reduce
road traffic in the city (Trako Projekty Transportowe, 2019). Solving the
problem of congestion in the city, caused by the increasing number of cars
owned by city residents as well as a large influx of vehicles from outside the
city, is one of the goals-both environmental and social-arising from the
assumptions of sustainable development of public mass transport in agglom-
erations (Zawieska & Skotak, 2015).

In order for this goal to be achievable, public mass transit offerings must
be competitive with individual transport and therefore must be of high qual-
ity. The quality of public mass transit services is determined by the degree to
which transport demands made by residents (i.e. passengers - the users of
mass transit and potential users of such means of transport who previously
used their vehicles) are anticipated and fulfilled. Transport demands are
requirements related to meeting the mobility needs of residents (Kauf et al.,
2018) made on the public service providers (carrier and/or organiser).
In other words, these are quality determinants (characteristics, criteria) that
define the level of utility value of? public mass transit service (Babis, 1986).
The number and types of transport demands are virtually unlimited and con-
stantly changing. They largely depend on the currently experienced traffic
conditions, the automotive status of the traveller, as well as the level and life-
style of the cities. A lot of empirical research and theoretical deductions have
been devoted to establishing a list of transport demands. While there is con-
siderable overlap between most of them, there are some discrepancies too.
They concern the following (Wyszomirski, 2007):
¢ combining specific demands into a synthetic one,

e passing over specific demands as less important,
¢ including rare or even particular demands.

Although the identification of transport demands does not cause signifi-
cant problems (travel duration, convenience, cost, and travel safety are usu-
ally mentioned) (Ciesielski et al, 1994; Wyszomirski, 2007), prioritising

1 The value in the use of a public mass transit services is the movement of people in space
and time.
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their importance is relatively difficult; determined sometimes by transport
conditions present in the local market (Kauf et al., 2018). Knowing the rank
of each transport demand is of fundamental importance, as it determines
which elements of the transport offer should be improved first. The results of
a study conducted in 18 cities to prioritise transport demands indicate that
the most important are the following: directness of travel, timeliness of
departures, frequency of connections, spatial accessibility, cost and conveni-
ence of travel, speed and reliability of travel, the rhythmicity of departures
and accessibility of information (Wyszomirski, 2008).

The starting point in improving the quality of public mass transit services
is the passengers’ experience. The quality of public mass transit services as
perceived (experienced or felt) by passengers has a direct impact on their
satisfaction with the service. In order to determine the level of happiness,
it is necessary to carry out marketing surveys to find out the passengers’
opinions on the importance of transport demands and the degree to which
they are fulfilled. The importance of a criterion determines its relevance in
public mass transport services. In other words, the respondent determines
how vital each service quality characteristic is to them. The level of perfor-
mance, on the other hand, is the level of fulfilment of a given characteristic by
the service provider. Passenger satisfaction is measured primarily by meth-
ods used to measure service quality. Among the most commonly mentioned
in the literature and used in practice are the Servqual method and its varia-
tions, i.e. CSI and IPA.

The literature on measuring the quality of services of various means of
public mass transit (e.g. public transport, passenger rail transport) is numer-
ous. However, it should be emphasised that, apart from a few exceptions,
there is still a lack of research works in the field of measuring how satisfied
passengers are with the quality of public mass transit services that compre-
hensively analyse this problem (Sembiring et al., 2018; Justitia et al., 2019).
Therefore, the paper’s main objective is to develop a procedure for studying
the level of passenger satisfaction when using public mass transit services,
taking into account the use of CSI and IPA. In addition, a specific objective has
been defined, which is to assess the level of satisfaction of passengers using
public transport services in Wroctaw and to identify transport postulates
that require immediate improvement on the part of the service provider,
which will give them a chance to quickly improve the quality of services. The
subject of research is passenger transport services on streetcar and bus lines
of public transportin the area of operation of MPK Sp. z 0.0., based in Wroctaw.
[t is worth pointing out that no research papers have been found in the liter-
ature on the study of passenger satisfaction using the CSI and IPA for passen-
gers of the Wroctaw public transport. There are only papers in which the
authors present the structure of the respondent’s answers to questions
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related to evaluating the quality of Wroctaw public transport services, so
their cognitive value is limited (Adamiczka & Adamiczka, 2015; Rada Miejska
Wroctawia, 2016). This research gap has inspired the author to investigate
this area.

The results presented in this paper are part of the INTERCON project
financed under the programme launched by the Minister of Science and
Higher Education, i.e. “Regional Initiative of Excellence”, between 2019 and
2022, entitled “Structural modelling in the study of the quality of public mass
transit services, on the example of MPK Sp. z 0.0. in Wroctaw. A Passenger’s
Perspective.” The project aims to develop a concept for a structural model,
which can be used to analyse the quality of public mass transit services,
understood as a public utility, from the passenger’s point of view. The model
can be later used as a tool for developing the services and improving the
quality of life of Wroctaw residents.

Research method

The survey of satisfaction levels among passengers who use public mass
transit consists of nine stages (Figure 1). The procedure is relatively simple
and can be easily carried out in various service areas. The results obtained
are quantitative in nature, allowing conclusions to be drawn and compari-
sons to be made between services.

In stage one of the procedure, the quality characteristics of the transport
service should be defined. The set of features to be included in the question-
naire (stage three) can be determined using, among other things, expert
knowledge or individual and/or group interviews conducted on purposively
selected samples of respondents (Smiatacz, 2012; Snarski, 2012). The num-
ber of characteristics is not strictly defined. As they point out (Wolniak &
Skotnicka-Zasadzien, 2008), the use of eight to ten quality characteristics
that describe a service is sufficient.

The selection of the research sample (stage two) consists in extracting
from the population a certain number of representatives on whom the survey
will be conducted. As (Miszczak & Walasek, 2013) points out, the sampling
procedure should be preceded by defining the population using public trans-
port services, determining the scope of sampling, selecting the sampling
technique, determining the sample size, and selecting the sample elements.

Stage three is the development of the survey questionnaire, with which
the satisfaction of passengers using public mass transit will be measured.
The questionnaire should consist of three main parts, i.e. the introduction,
the central part or questions, and the metric. The introduction should include,
among others, the title of the survey, information about the person or com-
pany conducting the survey, the purpose of the survey, and the approximate
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Stage 1 Stage 2 Stage 3
Identification of quality Selecti .
o : election of the Developing of the survey
characteristics of public research sample questionnaire
mass transport services
Stage 6 Stage 5 Stage 4
Evaluation of the quality Collection Determinig the methods
(relevance and reliability) of fdat of distributing of survey
the developed questionnaire ot Gata questionnaire
Stage 6a i < Stage 6b
A 4 N\
Is the correlation between | No No | Does the Cronbach’s Alpha
the evaluation critera Stage 7 coefficient equal to or
statistically irrelevant? is less than 0.7?
Analysis of the N J
L Yes sociodemographic data i Yes
of the studied sample
Evaluation of the quality Removal of a quality charac-
(relevance and reliability) of teristic or a diagnosis of the
the developed questionnaire Stage 8 dimensionality structure
(factor analysis)
‘ Measurement of the
satisfaction level of pas-
Stage 8a sengers who use public
mass transit services
| »|  Calculation of Customer
Satisfaction Index
Stage 9
Stage 8b
Interpretation and analysis
Ly Performing of Importance- of passenger satisfaction End
-Performance Analysis measurement results

Figure 1. Stages of the procedure for surveying the level of satisfaction of passengers who
use public transport services

time of completion. The main part of the questionnaire consists of a set of
quality characteristics of the service, as defined in stage one. The correctness
of the results obtained is determined by the comprehensibility of the defini-
tions of quality characteristics; therefore, it is worth including them in the
questionnaire. Each quality characteristic is evaluated in two aspects, i.e. the
importance and the level of its performance. A bipolar ordinal scale, such as
the five-point Likert scale, can be used to assess the importance and the level
of performance of each characteristic in the questionnaire. The concept of
the main part of the questionnaire is provided in Table 1. Furthermore, in the
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main section of the survey questionnaire, additional questions related to the
purpose or topic of the study can be included. These questions may include
the frequency of the use of transport services, the reasons for undertaking
urban travels, car ownership, or public transport entitlements. The final part
of the questionnaire contains metric questions, i.e. the questions relating to
the respondent’s demographic and social affiliation, i.e. gender, age, or occu-
pational status.

Table 1. Sample questionnaire for measuring the quality of public transport services

Mark with “X"

The level of performance of the
characteristic by the mass

?
transit provider AL

Service quality  Definition of service quality

How important is the criterion

NO- characteristic  characteristic 1 pt - Very low 1 pt = Not important
2 pt - Of little importance
2 pt - Low
. 3 pt — No matter
3 pt - Medium
. 4 pt - Important
(Rl 5 pt - Very important
5 pt - Very high pt = Verymp
T 12345 12345
................... 12345 12345
Co 12345 12345

Stage four should indicate how the survey questionnaire will be deliv-
ered to respondents. Methods of distributing surveys have been described in
detail in the works (Szyjewski, 2018; Kauf & Ttuczak, 2013), among others.

The fifth stage is the collection of qualitative and quantitative data on the
level of performance and importance of the characteristics determining the
quality of the services as well as relating to the demographic and social affil-
iation of the sample, or additional questions. The collected data will be ana-
lysed in the seventh and eighth stage.

Before analysing the data, it is necessary to determine the relevance and
reliability of the created survey questionnaire (stage six). An assessment of
relevance will ensure that the service quality characteristics adopted in the
questionnaire accurately, or not, describe the passenger’s perceived and
expected quality under study. For this purpose, correlation coefficient can be
used between the two examined variables quality characteristics), i.e. Pear-
son’s linear correlation coefficient (Gren, 1982):

— Z?:l(xi_f)'(yi_y) (1)
J2?=1(xi—f)2-2?=1(yi—y)2'

r
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where:

x; - variable value (quality characteristic) X,

y;  —variable value (quality characteristic) Y,

X - arithmetic mean variable,

y - arithmetic mean of variable,

n - number of respondents, wherei =1, .., n.

Pearson'’s coefficient takes values in the range (-1; 1). The value of the
coefficient determines the strength of the correlation between the variables
(service quality characteristics), while the sign of the coefficient indicates its
direction. By comparing different ranges of absolute values of the coefficient,
used to interpret the results obtained, it can be seen that with data from the
area of social sciences, the strength of the correlation is determined as fol-
lows (Moore et al., 2013):
¢ |r|<0.3 - no or very weak correlation,
¢ 0.3<|r|<0.5 - weak correlation,
¢ 0.5<|r|<0.7 - moderate (medium) correlation,
¢ |r|>0.7 - strong correlation.

To estimate the interscale correspondence of individual quality charac-
teristics, it is necessary to determine the correlation matrix between these
characteristics. According to (Justitia et al., 2019), the value r > 0.3 can be
taken as a criterion for a satisfactory level of consistency. It is worth noting
that the interpretation of the correlation’s strength and direction is less
important than the information on whether the correlation is statistically
relevant. To verify the significance of the correlation coefficient, the hypoth-
esis that X and Y variables are not correlated should be checked, i.e. null
hypothesis Hy: r = 0, against the alternative hypothesis H;: r # 0. Student’s
t-distribution for the predetermined a significance level and for D - 2 degrees
of freedom shows t, critical value, so that P{|t| > t,} = «. If the comparison of
value calculated based on formula 2, i.e.:

7
t(a,n—Z) :?' D—2 (2)

with t, critical value results in |t| > t, inequality, then Hy hypothesis about the absence
of correlation between the variables has to be rejected. However, when the |t| < t,,
there are no grounds to reject H, hypothesis, that and variables are uncorrelated.

However, by performing a reliability analysis of a survey questionnaire,
the internal consistency of the tool is determined. More specifically, a reliable
survey questionnaire is one that, when used twice, will yield similar results.
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To determine the reliability of the tool’s measurement, Cronbach’s Alpha
coefficient (Cronbach, 1971) can be used, the basis of which is the assump-
tion that a person’s responses to each question should be similar. This coeffi-
cient is, therefore, a measure of the consistency of a set of scales?. Cronbach'’s
alpha coefficient (formula 3) estimates the proportion of the variance of the
actual score that stemming from the questions given by comparing the sum
of the variance of the questions to the variance of the sum scale (Parkitna,
2020):

K 2
o= (1 - =), 3)
K-1 Ssum
where:
o - the function of Cronbach’s Alpha coefficient,
s#  -variance of individual items (questions),
Sam’ — variance of the sum of all items,
K - number of items in the questionnaire, where k=1, .., K.

Cronbach’s Alpha coefficient takes values from 0 to 1, although it can
sometimes be negative (the presence of negative correlations between
items). Cronbach’s Alpha values approaching 1 indicate high reliability of the
scale. According to J.C. Nunnally’s criterion, scale is considered reliable if the
value o is higher than 0.7 (Nunnally, 1970).

If, when assessing accuracy, the correlation between the scale items is
statistically irrelevant, and/or when assessing reliability, Cronbach’s alpha
coefficient is not satisfactory, then a decision should be made to remove such
items from the scale or to identify the variable’s coefficient structure.

The seventh stage includes the characteristics of the research sample on
which the research was conducted. According to the APA standard (American
Psychological Association, 2019), these characteristics should include basic
demographic data, such as the age, gender, education, or social and economic
status, as well as other important sample-specific data related to the subject
of the survey.

Measurement of the level of satisfaction of passengers who use public
mass transit services is carried out in the eighth stage. Calculation of CSI val-
ues is carried out in four stages (Sembiring et al., 2018; Utomo et al., 2013)3,
ie.

Determination of the average importance of the quality characteristics
studied (formula 4) and the average level of their performance (formula 5):

2 Individual questions from the survey are called scale items.

3 Inthe works of (Hall, 2013; Raposo et al., 2008), other ways of calculating CSI can be
found, which is related, among others, to the different perception of customer satis-
faction in different countries (CSI models) (Skowron, 2010; Rajendran & Arun, 2019).
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(4)

7 _1 n
Ic_;'zi=1lc ,

= 1
Pc‘:;' anlpcnp (5)
where:
I. - average importance of service quality characteristic c for respondents,
P. - the average level of performance of service quality characteristics ¢ by the
transport company,
n - number of respondents, wherei=1, .., n,
I* - weights assigned by respondents to service quality characteristic c,
P."  -levels of performance assigned by respondents to service quality characteris-
ticc.

Calculation of the weighting factors for each quality characteristic (IF.):

Ic
Téaale’

Ife = (6)

where:

¢ - number of the next characteristic under study,
C - number of quality characteristics included in the analysis, where c =1, ..., C.

Calculation of the overall weighted score on passenger satisfaction evalu-
ation (IS):

IS:ZS:lE'IFC' (7)

Calculation of the overall CSI:

IS
CSI = s (8)

where:
HS = ¥¢_, P"* - IE, 9)

where:

HS - maximum overall weighted score relating to the passenger satisfaction rating,
P.max — the maximum number of points a respondent could assign to the level of per-
formance of service quality characteristic c.

CSI takes values from 0 to 1. Table 2 includes ranges of CSI values that will
facilitate the interpretation of the level of satisfaction of passengers using the
company’s transport services. It is worth noting that the ranges presented
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are not universal* and, in certain cases, should be changed depending on the
specifics of a particular industry or organisation (Wolniak & Skotnicka-Zasa-
dzien, 2008).

Table 2. Interpretation of CS|

Range of values Interpretation of CSI

CSI<0.40 The passenger is extremely dissatisfied with the service provided.
0.40<CSI'<0.60 The passenger is dissatisfied with the service provided.
0.60<CSI<0.75 The passenger is moderately satisfied with the service provided.
0.75<CSI'<0.90 The passenger is satisfied with the service provided.

0.90<CSI <1.00 The passenger is extremely satisfied with the service provided.

Source: author's work based on Wolniak and Skotnicka-Zasadzier (2008).

Importance-Performance Analysis (IPA) comes down to the construction
of a two-dimensional graph, referred to as an IPA graph®. To construct the
chart, the following should be performed (Niemiec, 2015; Tucki et al., 2018):

Determination of the division points of the graph using the following for-
mulas:

F_1 I 10
IZE'Zg=1ICr ( )
= 1 j—
P =E'Z§:1Pc, (11)
where:
I - the average of the average weights assigned to service quality characteristic c,
P - the average of the average levels of performance assigned to service quality

characteristic c.

The value of is placed on the abscissae axis, while the on the ordinate
axis. At these points, lines are drawn to divide the graph into 4 areas (quad-
rants, decision boxes).

Determination of the coordinates for each quality characteristic, taking
into account the values of the average relevance and the values of the average
level of performance, using formula (4) and formula (5), respectively.

4 In the literature, different interpretations of the CSI value can be found, inter alia,
in the works: (Justitia et al., 2019; Sembiring et al., 2018; Utomo et al., 2013.

5  Other names can also be found in the literature, such as IPA matrix (Biesok et al,,
2016), quality map (WozZniak & Zimon, 2016), or IPA model (Rodzen & Stoma, 2018).
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Application of the coordinate points of each quality characteristic to the
graph.

Each of the quality characteristics analysed is qualified into one of the
four areas (Figure 2). This makes it possible to propose appropriate approa-
ches for each of the identified areas (Rogala, 2020).

A
v [
High . Characteristics that are less : Characteristics that. are important
important and have a high level | and have a high level
of performance - reallocation ! of performance - should be
of resources to other areas should be : maintained at current levels
considered !
|
e o e oo
|
Characteristics that are less : Characteristics that are important I
important and have a low level of : but have a low level of performance
Low performance - should be improved : - should be improved first
as the last one (in the long term) | (in the short term)
i
| N
Low High

Figure 2. Interpretation of four decision areas placed on the IPA chart
Source: author's work based on Rogala (2020); Wolniak and Skotnicka-Zasadzier (2008).

In the final stage of the survey procedure (ninth stage), the passenger
satisfaction survey results should be interpreted and analysed.

Results of the research

Based on the analysis of the literature on the subject, a set of 14 quality
characteristics, typical for Wroctaw’s public transport services, was identi-
fied (Table 3). Passengers rated the relevance (importance) of each quality
characteristic and the degree to which MPK Wroctaw performed them.

Setting the maximum margin of statistical error at 1% (for a confidence
level of a.=0.99, response distribution of 0.5, and population size 0f 642,7009),
it was calculated that the survey sample should consist of 25,975 people. Itis

6 According to the Statistics Poland, it is the number of inhabitants of Wroctaw as at 31
December 2021 https://wroclaw.stat.gov.pl/zakladka2/
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virtually impossible to implement the survey for such a large sample due to
its cost. In addition, to determine the importance of characteristics to the
passenger and the level of their performance by the service provider, adopt-
ing such a low error value and such a high level of confidence is not neces-
sary, given the frequent change in the views of public transport passengers.
In the end, the survey was conducted on a sample of 500 respondents, which
allows us to trust the results at 95%, assuming an “estimation error” of £5%.
Sampling was quota-targeted with an algorithm for drawing panellists meet-
ing two criteria, i.e. the respondent had to be a resident of Wroctaw and had
to have used public transport in Wroctaw at least once since the beginning of

2022.

Table 3. Quality characteristics of public transport services with interpretation

No. Quality o Definition of quality characteristic Publication in which quality characteristic was
(a) characteristic (ca) used
Distance to get to a stop in order tousea  Wyszomirski and Grzelec (1998); PKN (2004); Mezyk
1. Accessibility given transport network (temporal and and Zamkowska (2004); Starowicz (2007); Mikulska
spatial). and Starowicz (2015).
9 Frequenc The number of rides made on the same ~ Wyszomirski and Grzelec (1998); Starowicz (2007);
' quency line within a specified time interval. Mikulska and Starowicz (2015).
3. Regularity Equal intervals between consecutive Wyszomirski and Grzelec (1998).
departures on the same line.
Wyszomirski and Grzelec (1998); Mezyk and
4 Directness Connection without the need to transfer. ~ Zamkowska (2004); Starowicz (2007); Mikulska
and Starowicz (2015).
5, Speed Driving time including stopping at stops. ~ Wyszomirski and Grzelec (1998); Starowicz (2007).
6 Punctualit Compliance of departures with the Wyszomirski and Grzelec (1998); Starowicz (2007);
: y timetable. Mikulska and Starowicz (2015).
. , I Wyszomirski and Grzelec (1998); Mezyk and Zam-
7. Reliability Setg?r?tég ?irairtloular destintion at the kowska (2004); Starowicz (2007); Mikulska and
PP ' Starowicz (2015).
Time to get to the stop + time to wait for
8 Travel time the arrival of the means of transport + PKN (2004); Mezyk and Zamkowska (2004); Mikul-
' transit time + time of any transfers + ska and Starowicz (2015).
time to reach the destination.
Safety while waiting at the bus stop and
during transit (e.g. monitoring system in
vehicles, monitoring system and lighting g ) )
9. Safety of bus stops, proper technical condition PKN (2004) Mezyk and Zamkowska (2004); Starow

of vehicles, experience and skills of
drivers, separated lanes for public
transport vehicles).

icz (2007); Mikulska and Starowicz (2015).
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No. Quality o Definitionlof quality characteristic Publication in which quality characteristic was
(a) characteristic (ca) used
Availability and communication of infor-
mation related to travel route planning
(e.g. schedules, fare tariffs, ticket outlets, ~ Wyszomirski and Grzelec (1998); PKN (2004);
10. Information announcements about changes in the Mezyk and Zamkowska (2004); Starowicz (2007);
transport network), and travel route Mikulska and Starowicz (2015).
signage (visual or audio information at
stops or inside vehicles).
- Wyszomirski and Grzelec (1998); Mezyk and
11. Travel cost E:;f Tnanlﬁ ad;h!onstlsf)e es (eg. for Zamkowska (2004); Starowicz (2007); Mikulska
ying UGGageE, pets). and Starowicz (2015).
gt‘;”?r']“oigstﬁ; y;']tl'cr;g aet th;;;%‘l)irfe”sds Wyszomirski and Grzelec (1998); PKN (2004)
12. Comfort sea){ing dearee of coﬁ égétion or ono’m- Mezyk and Zamkowska (2004); Starowicz (2007);
oS 9.deq 9 €19 Mikulska and Starowicz (2015).
Synchronisation of fares and schedules
13. Integration of different transport lines on common Solecka (2013).
sections.
The cost associated with the construc-
tion, expansion, reconstruction of nodal
14, Investment cost infrastructure (e.g. bus stops, transfer Solecka (2013).

nodes), line infrastructure (roads), and
the purchase of rolling stock.

Source: author's work based on Wyszomirski and Grzelec (1998); PKN (2004); Mezyk and Zamkowska
(2004); Starowicz (2007); Solecka (2013); Mikulska and Starowicz (2015).

1)
2)

3)

The survey questionnaire consisted of the following:

Introduction - stating the purpose of the survey.

The main part, included three closed questions which the respondent
answered by choosing a pre-prepared answer. The first two required
questions in the passenger satisfaction survey were designed to deter-
mine the respondents’ level of satisfaction with the performance level of
14 quality characteristics displayed by the transport company that pro-
vides public transport services and the importance (relevance) of these
14 characteristics to the respondent. Both questions were rated by
respondents on a scale from 1 to 5. These two questions in the question-
naire are presented in a table, according to the example provided in Table
1. This part of the survey questionnaire also asked how frequently the
MPK Wroctaw transport services were used.

The respondent’s metrics, through which primary socio-demographic
data was collected, i.e. gender,; age, and occupational status.
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The survey was conducted from 1 to 2 June 2022 on the Norstat.pl online
panel. It is worth noting that a failure to answer all questions in the survey

prevented its completion.

The correlation analysis showed that most of the correlations between
the respondents’ answers to the question on how well MPK Wroctaw per-
forms on the 14 quality characteristics (Table 4) and the respondents’ evalu-
ation of the relevance of these characteristics (Table 5) are statistically rele-
vant (for a = 0.05), which proves the relevance of the questionnaire as a tool

for measuring the perceived and expected service quality.

Table 4. Pearson's correlation coefficients between the respondents’ answers to the

question on the evaluation of 14 characteristics describing the perceived quality

of services

C] CZ C3 C4 CS CG C7 CB CQ C10 CH C12 C13 C'I4
© 100 | 041 |046 [038 |042 |034 |040 |034 [043 |045 |012 |037 |043 |022
) 041 | 100 |056 |047 |048 |051 |051 |044 |041 |044 |012 |045 |053 |028
¢ 046 | 056 |1.00 |046 |053 |062 |060 |045 |045 |047 |015 |049 |056 |028
C, 038 | 047 |046 |100 |045 |033 |037 |038 |035 |037 |0.08 |035 |049 |0.22
© 042 | 048 |053 |045 |100 |054 |056 |043 |041 |037 |010 | 046 |050 |020
€ 034 | 0561 |062 |033 |054 |100 |067 |037 |041 |036 |020 | 048 |048 |020
C; 040 | 051 |060 |037 |056 |067 |1.00 |047 |043 |041 |009 |047 |048 |0.24
Cq 034 | 044 |045 |038 |043 |037 |047 |1.00 |028 |029 |010 | 040 |038 |0.15
Cq 043 | 041 | 045 |035 |041 |041 |043 |028 |100 |041 |013 |055 |038 |024
Co |045 |044 |047 |037 |037 |036 |041 |029 |041 |100 |0.06%|040 |041 |024
Ciy 012 /012 |015 |0.08 010 |020 |009 |010 |013 |0.06* |1.00 |015 |014 |022
Chp, |037 |045 |049 |035 |046 |048 |047 |040 |055 |040 |05 |1.00 |043 |028
Ch |043 | 053 |056 |049 |050 |048 |048 |038 |038 |041 [014 |043 |1.00 |024
Cu |022 [028 |028 |[022 |020 |020 |024 |015 |024 |024 |022 |028 |024 |1.00

* The value of the correlation coefficient rin bold indicates a statistically irrelevant
correlation (for o = 0.05)

Source: author's work based on Norstat.pl.

The level of Cronbach’s Alpha for the set of questions diagnosing the per-
ceived quality of services was 0.89, while for the expected quality of services
was 0.88, which means very high reliability of the scales used in the question-

naire and allows for the further analysis of the data.
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Table 5. Pearson's correlation coefficients between the respondents’ answers to the

question on the evaluation of 14 characteristics describing the expected quality

of services

G, |C |G |C |G |C |C |C [C [Cy |Ci |Cyp |Cs |[Cy
C, 100 | 048 |053 |048 [044 |043 |043 |047 |037 |038 [029 |042 |035 |022
G 048 | 100 |058 |040 |044 |043 |044 |048 |039 |034 |026 |037 |042 |05
C, 053 | 058 |1.00 |041 |037 |044 |042 |046 |040 |033 |029 |039 |046 |0.24
©, 048 | 040 |041 |100 |039 |040 |042 |045 |029 |038 |026 |041 |038 |0.08
© 044 | 044 |037 |039 |100 |037 |038 |044 |033 |037 |025 |039 |035 |024
& 043 | 043 |044 |040 |037 |100 |058 |052 |041 |031 |033 |033 |033 |0.06*
C; 043 | 044 |042 |042 |038 |058 |1.00 |044 |037 |033 |023 |034 |036 |0.09*
Cq 047 | 048 |046 |045 |044 |052 |044 |100 |038 |029 |035 | 046 |038 |015
G 037 1039 |040 |029 |033 |041 |037 |03 |[100 |036 |030 | 050 |035 |025
Co |038 |034 |033 [038 |037 |031 |03 |029 |036 |100 [031 |036 |037 |020
Chy 029 /026 029 |026 |[025 |033 |023 |035 |[030 |031 |1.00 |032 |024 |020
C, |042 |037 |039 |041 |039 |033 |034 |046 |050 |036 |032 |100 |033 |02]
C |035 |042 |046 |038 |035 |033 |036 |038 |035 |037 |024 |033 [1.00 |029
Cs |022 | 015 |024 |0.08 | 024 |0.06%|0.09% | 015 |025 |020 |020 |021 [029 |1.00

* The value of the correlation coefficient rin bold indicates a statistically irrelevant
correlation (for o = 0,05)

Source: author's work based on Norstat.pl.

Table 6. Sociodemographic characteristics of the studied sample

Variable Subgroup n %
Gender Woman 294 58.8%
Man 206 41.2%
Age <18 5 1.0%
19-26 104 20.8%
27-39 208 41.6%
40-59 138 27.6%
>60 45 9.0%
Occupational status Student 69 13.8%
Working person 364 72.8%
Unemployed 29 5.8%
Pensioner 38 7.6%

Source: author's work based on Norstat.pl.
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A total of 500 people took part in the passenger satisfaction survey of
public transport services provided by MPK Wroctaw, including 294 women
(58.8%) and 206 men (41.2%) between 16 and 77 years of age. The largest
percentage of respondents were employed individuals (72.8%). Detailed
sociodemographic characteristics of the sample are shown in Table 6. It is
worth noting that the survey included people who use public transport rela-
tively frequently (32.8% of respondents travel by public transport several
times a week, while 28.8% of respondents travel daily).

Based on the respondent’s answers, the average relevance/importance
of each quality characteristic and the average level of their performance by
MPK Wroctaw were determined, as shown in Figure 3.

5.0 Fe "l -
40 ;{ :{ m§ ci § | Sg £§ T . 0%
30 : 114d: dd:
20
1.0
ch c2 € C4 C5 C6 C7 8 C9 CI0O CI1 Cl2 CI3 Cl4

Quality characteristics

Figure 3. Average importance of the studied quality characteristics and the average level of
their performance by MPK Wroctaw from the passenger’s perspective

Source: author's work based on Norstat.pl.

These values formed the basis for calculating CSI for individual charac-
teristics and overall CSI of public transport services (Figure 4).

The calculated values of P, and I, also provided the basis for linking them
to the IPA chart. The location of each point on the graph was determined by
determining the size of the (3.34) and (4.17). Determining these quantities
allowed us to lay out the boundaries of the separate quadrants (Figure 5).
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transport services provided by MPK Wroctaw
Source: author's work based on Norstat.pl.
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Figure 5. IPA chart for service quality characteristics of Wroctaw public transport

Source: author's work based on Norstat.pl.
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The survey shows that passenger expectations for all quality criteria are
higher than their performance level (Figure 3). The highest measurement
difference is seen in the case of C; — punctuality (-1.42) or C, - reliability
(-1.24), and Cg - travel time (-1.09). In contrast, the lowest gap size occurs
with C;, - investment costs (-0.20), so this criterion is the least likely to
reduce the overall quality of Wroctaw’s public transport services.

Negative gap sizes, which indicate passenger dissatisfaction with the ser-
vice, translate directly into the size of the CSI. Based on the CSI ranges in
Table 2, the calculated size of the overall CSI (0.67) indicates that passengers
are, on average, satisfied with the transport services that MPK Wroctaw pro-
vides. Analysing the CSI sizes for individual quality characteristics, it can be
seen that passengers, using the MPK Wroctaw services, are most satisfied
with the spatial accessibility of stops (CSI; = 0.72) and information accessi-
bility (CSI,, = 0.72), while they are least satisfied with punctuality (CSI; =
0.61) and reliability (CSI; = 0.63) of Wroctaw’s public transport.

Negative gap sizes with all quality characteristics indicate that MPK
Wroctaw should take certain measures to increase its level of performance.
However, in order to achieve improvement in the overall quality of its ser-
vices, MPK Wroctaw does not have to improve all characteristics of a given
service but only focus on those that are important to its passengers. The anal-
ysis of the data in the IPA chart (Figure 5) shows that C; - punctuality, C; -
reliability, Cg - travel time, C;; — cost of travel, and C;, - comfort require
immediate intervention by the service provider (to increase the level of their
performance), while C, - frequency of travels, C, - immediacy of travel, and
C, - safety are characteristics for which the carrier does not need to take any
special measures, only those that are necessary to maintain their current
level of performance. In addition, as resources become available, MPK
Wroctaw, wishing to improve the overall quality of its services, should shorten
driving times

(C¢) and better synchronise the fares and timetables of various transport
lines on common sections (C;;). The level of performance of the criteria -
spatial accessibility of stops, C; - the regularity of rides, C;, — information
availability, and C;, - investment costs are the closest to passengers’ expecta-
tions, so MPK Wroctaw does not need to take any measures to increase their
level of performance. In summary, the overall level of service quality will
increase if MPK Wroctaw increases the level of performance of the character-
istics placed in the area 2 and 3 of the IPA chart (Figure 5), and provided that
the level of performance of other characteristics is maintained at the current
level.
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Conclusions

Road traffic in cities is constantly increasing, causing more and more con-
gestion and negatively affecting the standard of living of city residents. One
solution to reduce the use of personal cars is to encourage traffic participants
to use public mass transit. Public mass transport services should, therefore,
have characteristics attractive to traffic participants in order to lead to a last-
ing change in their transport preferences. To correctly identify the directions
for the development of public mass transport, thus guaranteeing the demand
for transport services, it is necessary to know the requirements for meeting
mobility demands of the residents. The discrepancy (gap) that will arise
between the expected (required, preferred) and perceived (received, sensed)
quality of services expresses the level of passenger satisfaction with the ser-
vices of a given provider.

The purpose of this article was to assess the level of satisfaction of pas-
sengers who use public transport services in Wroctaw and to identify quality
characteristics that require immediate improvement on the part of the ser-
vice provider. This evaluation was carried out in accordance with the proce-
dural stages presented in the article for surveying the level of satisfaction of
passengers who use public mass transport services, taking into account the
use of CSI and IPA.

The article presents the results of a survey conducted in June 2022 on a
sample of 500 people. The evaluation of the relevance and reliability of the
developed questionnaire showed that it is an appropriate tool for studying
the satisfaction of passengers who use public transport services. A total of 14
service quality characteristics were selected for the satisfaction evaluation.
CSI was used to determine passenger satisfaction. The overall CSI was 0.67,
which means that passengers are, on average, satisfied with the services pro-
vided by MPK Wroctaw. The average degree of performance of quality char-
acteristics ranged from 3.07 to 3.59. Passengers considered spatial accessi-
bility the best performing quality characteristic, while they rated the punctu-
ality of public transport vehicle departures the lowest However, the ratings
assigned by respondents to the relevance/importance of the quality charac-
teristics indicate that the performance of 12 out of 14 characteristics is
important (the average importance rating is greater than 4 points). The aver-
age importance of the quality characteristics ranged from 3.59 to 4.48. The
most important characteristics of the services quality from the point of view
of passengers are the punctuality of public transport vehicles departures
(executed according to the timetable) and, rated as the least important, the
cost of investments associated with the construction, expansion, or recon-
struction of nodal infrastructure (e.g. stops, transfer nodes), line infrastruc-
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ture (roads), and the purchase of rolling stock. The survey also shows that
passengers’ expectations for all quality characteristics are higher than their
performance level. The largest quality gap was recorded for the punctuality
of public transport departures (-1.42), while the smallest was for the cost of
investment (-0.20). The IPA analysis indicated that if the overall quality of the
MPK Wroctaw’s services is to improve, the company should first increase the
level of performance of five characteristics, i.e. punctuality, reliability, time,
cost, and travel comfort.

Changes in the level of services provided and in the residents’ transport
preferences should be identified through systematic marketing surveys.
The information provided by such surveys is a hint for the organiser and
operator of urban transport about the actions they must take in order to cre-
ate an optimal transport offer, primarily in terms of achieving the desired
quality of transport services. It should be noted that the pursuit of better
performance of the indicated characteristics may encounter a number of
impediments (financial capabilities of the organiser and/or technical capa-
bilities of the operator). Furthermore, it is beyond dispute that raising the
quality of public transport rides involves an increase in fare prices, which are
the most important element of public transport services. All these conditions
make it very difficult to meet the expectations of low fares for the use of pub-
lic transport services.

The results of the research presented in the article will be used to identify
the “hidden” dimensions (categories) of the evaluation of the quality of pub-
lic mass transport services using factor analysis. This task represents the
next phase of the INTERECON project financed under the programme
launched by the Minister of Science and Higher Education, i.e. “Regional Ini-
tiative of Excellence”, between 2019 and 2022, entitled, “Structural model-
ling in the study of the quality of public mass transit services, on the example
of MPK Sp. z o0.0. in Wroctaw. A Passenger’s Perspective.”
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