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Abstract: The level of satisfaction arising from a person’s transportation is an important factor,
surely, for the provider of transport services, but its calculation is a rather complex case. Each attempt
towards this objective has to be well designed and organized, thus requiring in most cases a significant
amount of resources and time. The present paper presents the key findings of a questionnaire-based
survey addressed to students at the Aristotle University of Thessaloniki (AUTH) regarding their level
of satisfaction on the usage of the available transport modes in the Thessaloniki Metropolitan Area,
Greece, and primarily public transport, which was conducted in the framework of the EN.I.R.I.S.S.T.
project (a collaboration of 16 research teams representing 11 universities and research centers in
Greece). Based on the collected data, a descriptive as well as in-depth statistical analyses were
conducted identifying the attributes of the participants’ transportation. Furthermore, by using an
algorithm developed in the framework of European research activities, the levels of satisfaction
among the university students concerning various transport modes were calculated, emphasizing
that a private car is more preferable than public transport, revealing the “weaknesses” of each mode
in relation to their provided services, and out of which arises the necessity for measures to deal with
them and a need to promote sustainable mobility by policy makers.

Keywords: level of satisfaction; public transport; EN.I.R.I.S.S.T. project; urban mobility; questionnaire-
based survey; transport mode choice; university students mobility patterns

1. Introduction

Sustainable mobility in modern societies has become a prerequisite for future transport
in relation to a better quality of life for residents and visitors. Public transport has to become
the main pillar serving peoples movements in urban areas, by providing new, upgraded
and innovative services. In this aspect, public transport operators/administrators must
ensure that the level of the provided services are those required and needed, and for this to
happen the users’ level of satisfaction has to be recorded through time and with ways less
intrusive than those followed in the past.

The survey aimed to collect the necessary data to calculate the level of satisfaction
on the usage of the available transport modes in the Thessaloniki Metropolitan Area. The
collected data were then analyzed (descriptive and in-depth statistical analyses) and used
as inputs (with the necessary assumptions) to an algorithm developed in the framework of
the European Commission’s Urban Audit project [1]. Section 2 entitled “Literature review”,
is presented in a summarized way relevant to the paper’s subject references. Section 3
entitled “Methodology” presents the methodology followed concerning the development
of the questionnaire, the actions for ensuring the credibility of the survey and the context
of the questionnaire. Section 4 entitled “Analysis and Results” present both the descriptive
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(Section 4.1) and the in-depth statistical analyses (Section 4.2) as well as the calculation
of the level of satisfaction among university students using various transport modes in
the Thessaloniki Metropolitan Area. Finally, Section 5 entitled “Discussion” presents the
limitation of the process followed, the identified problems, and the future actions while
Section 6 entitled “Conclusions” presents the main conclusions of the statistical analysis.

The AUTH students’ level of satisfaction over the usage of different transport modes
is not often surveyed. Although AUTH’s authorities support and encourage surveys that
are designed to improve students and staff’s quality of life, such a survey had not been
conducted for many years (something we considered as a very important step towards
the development of an integrated sustainable travel plan for the university). Through the
collaboration of our research team, the Rectorate Authorities and the respective technical
services, the survey was conducted in a short period of time ensuring the participants’
anonymity. The approach that was followed provides the opportunity to repeat the survey
in due time and therefore collect valuable data, thus developing a data time series and
obtaining crucial insights for public transport operators/administrators as well as policy
makers at all levels.

2. Literature Review

The literature review was based on exploring digital paper data bases throughout
the internet focusing on terms such as: level of satisfaction, university students’ mobility,
wellbeing, questionnaire based surveys, quality-of-service, QOS. Although there were
many references concerning the calculation of different transport modes users’ level of
satisfaction, our research was limited to those that were related to university students.

Sukhov et al. [2] present a thorough description of the definition of the term ‘level of
satisfaction’ as well as the methodologies used by transport researchers through time in
order to capture travel satisfaction. The methodology that was followed concerning the
data collection was fully aligned to the relevant international literature [3–18].

Specifically, the Customer Satisfaction Indexes (CSIs) were chosen to be collected and
analyzed as they measure the quality of the provided services based on the users’ judgment
with the help of a numerical scale (Likert scale in this case) [19,20]. As the descriptive
statistics analysis provides an insight to the collected data [21,22], the in-depth analysis
examines the correlation of predefined factors, specifically those used by the algorithm
for the calculation of the level of satisfaction for the above-mentioned transport modes,
with the majority of these predefined factors having been used in other case studies as
well [23–25]. Although there are many different methodologies on calculating public
transport users’ level of satisfaction (SERVQUAL—Service Quality model [26], European
Customer Satisfaction Index—ECSI model [27], multi-criteria analysis [28], last kilometer
bus satisfaction evaluation model [29], fuzzy clustering approach [30], Pythagorean fuzzy
MULTIMOORA method [31], and Parsimonious Analytic Hierarch Process [32]), in our case
it was decided to use an algorithm, as mentioned in the above, developed in the framework
of a survey conducted in cities located in Member States of the European Union as well as
other countries (Iceland, Norway, Switzerland and Turkey). Additionally, this was to avoid
future potential problems regarding the definition of service quality by different types of
travelers that can occur by the application of regression models [33].

3. Methodology

EN.I.R.I.S.S.T. is an innovative national research infrastructure that supports and
promotes research and has the vision to be the center of excellence in shipping, transport and
supply chains in Greece. It combines the collection and processing of data, the development
of innovative models and programming techniques, the development of a useful application
that is secure and user-friendly, and finally the development of digital observatories aimed
at supporting public and private stakeholders [34]. In the framework of the project and
specifically “Work Package 5” under the title “EN.I.R.I.S.S.T. Services”, the research team
of the Laboratory of Transportation Planning, Transportation Engineering and Highway
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Engineering of the School of Rural and Surveying Engineering of the Aristotle University
of Thessaloniki (hereafter mentioned as AUTH), conducted a questionnaire-based survey
addressed to the students of AUTH. Similar to our survey addressed to the university’s
students are also other surveys conducted not only in the city of Thessaloniki previously,
but worldwide [35–45], as well as surveys addressed to students in general [46,47], that
permitted the research team to better design, organize and conduct the current survey.

The questionnaire-based survey was conducted online using the LimeSurvey [48]
platform based on the requirements of the Research Ethics Committee of AUTH [49]. The
questionnaire was designed and developed in such a way that the anonymity of the users
was ensured, in respect to the General Data Protection Regulation (GDPR). The survey was
then communicated to all institutional email accounts (over 80,000 concerning personnel
and students). The questionnaire was structured based on two distinct sections. The first
was focused on collecting sociodemographic data while the second on collecting data
regarding the choices, habits, and perceived level of satisfaction of the users regarding all
available transport modes in the under-study area (Thessaloniki Metropolitan Area—TMA).

The Thessaloniki Metropolitan Area includes the Municipalities of Thessaloniki,
Kalamaria, Neapoli-Sykies, Pavlos Melas, Kordelio-Evosmos, Ampelokipoi-Menemeni
and Pylaia-Hortiati, Themraikos, Thermis and Oraiokastro (see Figure 1). The total popula-
tion is over 1mo residents, and the area covers over 1200 km2 [50].
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Figure 1. Thessaloniki Metropolitan Area map [50].

The first section of the questionnaire included six (6) questions as follows: (a) gender,
(b) age, (c) marital status, (d) monthly income, (e) level of education and (f) municipality of
residence. Questions a to e allowed the users to select their answer from a list (of possible
answers) while for question f, the users were free to answer as they pleased.

The second sections of the questionnaire included eighteen (18) questionnaires:

i. Access to a private car.
ii. Access to a bicycle.
iii. Frequency of using a private car as a driver during the period of seven (7) days in

TMA.
iv. Frequency of using a bicycle during the period of seven (7) days in the TMA.
v. Frequency of using public transport during the period of seven (7) days in TMA.
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vi. Frequency of using a private car as a passenger during the time of seven (7) days in
the area of interest.

vii. Frequency of using a taxi during the period of seven (7) days in TMA.
viii. Frequency of walking during the period of seven (7) days in the area of interest.
ix. Define level of satisfaction from the usage of a private car as a driver.
x. Define level of satisfaction from the usage of a private car as a passenger.
xi. Define level of satisfaction from the usage of public transport.
xii. Define level of satisfaction from the usage of a taxi.
xiii. Define level of satisfaction from the usage of a bicycle.
xiv. Define level of satisfaction from walking.

Questions i to viii required the users to provide a simple text answer (yes/no) or a
single numerical value, while questions ix to xiv allowed the users to choose a value for the
different provided services for each available transport mode based on a Likert scale (1–5).

The questionnaire-based survey endured from 20 March 2021, to 2 June 2021. The
minimum sample size was determined equal to 320, by using the following sample size
calculation formula and aiming to achieve a 5% margin of error at the significance level
a = 5% [51,52]:

n =
N × z2 × p(1 − p)

ε2(N − 1) + z2 × p(1 − p)

where:

n: the sample size
N: the population size
z: the Z statistic for a level of confidence (z = 1.96, since a = 5%)
p: the expected population proportion
ε: the margin of error

During this period, 466 valid questionnaires were filled from AUTH’s students per-
forming as a solid sample allowing both a descriptive and in-depth analysis, which are
presented on the following. This sample was extracted by a sample of almost 1500 ques-
tionnaires filled by academic and administrative staff as well as students (under and
post-graduate, PhD candidates and post-doctoral researchers). The descriptive analysis
was performed using Microsoft Corporation, Microsoft Excel software while the in-depth
analysis used IBM Corp. Released 2020, IBM SPSS Statistics for Windows (Armonk, New
York, USA, IBM Corp.) software (both under academic license provided by AUTH).

Furthermore, based on the collected data, the level of satisfaction as it was perceived
by the AUTH’s students was calculated for public transport and a private car (as drivers
and passengers) with the appropriate and necessary assumptions. The algorithm used
for this task was the one developed in the framework of the European Commission’s
survey which was conducted in June 2015 in order “to measure the local perceptions of quality
of life in 79 cities, including cities in the Member States of the European Unions and cities in
Iceland, Norway, Switzerland and Turkey as well” [1]. The usage of the specific algorithm
was chosen over other methods (for example classical regression models) due to the fact
that it was developed in order to calculate public transport users’ level of satisfaction by
the European Commission, using a very large sample of participants in the framework of
relevant research activities. Furthermore, the surveys were repeated over time, ensuring
the algorithm’s successful development and implementation.

The algorithm calculates the perceived satisfaction of using public transport, but our
team decided to use the algorithm with the appropriate assumptions and adjustments for a
private car as well. The average reported through the survey satisfaction of moving in the
urban area by public transport was calculated with the following equations:

SAT =
∑m ASPECTm

m
(1)
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where m is the number of aspects (dimensions):

ASPECTm = ∑
h

AGREEh, m (2)

where h is the four replies of the agreement scale.
The four replies of the agreement scale which the algorithm uses are (a) strongly agree,

(b) somewhat agree, (c) somewhat disagree and (d) strongly disagree.

AGREEh,m=
#times agreement h was used in sample f or aspect m

# people sample o f aspect m − # DK
NA answers in sample m

× Ch (3)

where:
Ch=strongly agree = 10, Ch=somewhat agree = 6.66,

Ch=somewhat disagree = 3.33, Ch=strongly disagree = 0

The above equations take into consideration the following indexes (which were in-
cluded as questions in the questionnaire): (a) affordability, (b) safety, (c) easiness to get,
(d) frequency and (e) reliability of public transport. A crucial parameter for the calculation
of a user’s public transport level of satisfaction concerns those questionnaires in which the
users did not provide feedback for the above-mentioned indexes.

As mentioned in the above, assumptions and adjustments were necessary to be made
to properly match the indexes of the algorithm with the respective questions of the question-
naire as well to transform the 5-level Likert scale describing the level of satisfaction used in
the questionnaire to the 4-level scale used by the algorithm (see Table 1). By examining the
answers of the participants in the survey, it was identified that the majority of those stating
neutrality had a rather negative opinion (somewhat disagree and/or strongly disagree)
in the rest of the questions. Therefore, the authors decided the answers stating neutrality
should be added to those answers stating somewhat disagree.

Table 1. Assumptions made to match those required by the algorithm scale concerning the level of
satisfaction with those described and used in the questionnaire.

5-Level Likert Scale Used in the Questionnaire 4-Level Scale Used in the Algorithm

Strongly agree Strongly agree
Somewhat agree Somewhat agree

Neutral Somewhat disagree
Somewhat disagree
Strongly disagree Strongly disagree

Another set of assumptions and adjustments that had to be made concerned the matching
of the indexes required by the algorithm with the most relevant used in the questionnaire.
These assumptions and adjustments concerning public transport were the following:

• Affordability (algorithm) was matched with the price of the ticket for public transport
(questionnaire).

• Safety (algorithm) was matched with the perceived level of safety while using public
transport (questionnaire).

• Easiness to get (algorithm) was matched with the embarking/disembarking easiness
to/from the public transport mode (questionnaire).

• Frequency (algorithm) was matched with the frequency of the public transport modes
(questionnaire).

• Reliability (algorithm) was matched with the consistency as described by the adminis-
trators/operators of the public transport modes (questionnaire).



Sustainability 2022, 14, 4001 6 of 14

The assumptions and adjustments concerning using a private car as drivers were the
following:

• Affordability (algorithm) was matched with the comfortability the drivers feel during
the trip (questionnaire).

• Safety (algorithm) was matched with the perceived level of safety while driving
(questionnaire).

• Easiness to get (algorithm) was matched with the autonomy the drivers feel by using
their private car (questionnaire).

• Frequency (algorithm) was matched with the time spent while driving (questionnaire).
• Reliability (algorithm) was matched with the effect of traffic congestion on the drivers’

movement (questionnaire).

The assumptions and adjustments concerning using a private car as passengers were
the following:

• Affordability (algorithm) was matched with the comfortability the drivers feel during
the trip (questionnaire).

• Safety (algorithm) was matched with the perceived level of safety while driving
(questionnaire).

• Easiness to get (algorithm was matched with the autonomy the drivers feel by using
their private car (questionnaire).

• Frequency (algorithm) was matched with the passengers’ confidence for moving with
a private car (questionnaire).

• Reliability (algorithm) was matched with the trips’ duration (questionnaire).

4. Analysis and Results

This section presents the statistical analysis of the collected data divided in two
subsections. Specifically, Section 4.1 concerns the descriptive statistical analysis and
Section 4.2 the in-depth statistical analysis.

4.1. Descritpive Statistical Analysis

Most of the sample consisted of women (65.4%). Regarding the monthly household
income, there was sufficient representation of all income classes in the sample; however, the
lower income class (EUR 0–400) was the most popular (31.5%). Similar were the percentages
of the university students that had access to a private car and a bicycle. More specifically,
49.5% of the respondents had access to a private car, while 44.3% of them had access to a
bicycle. Table 2 presents how frequently the university students used the various available
transport modes in the Thessaloniki Metropolitan Area. It became understood that the
university students mostly conducted their trips on foot, while many of their trips were
also being carried out with public transport. On the other hand, only a small percent (11%)
of the respondents used a bicycle on a regular basis, i.e., more than once per week.

Table 2. Transport modes usage frequency.

Frequency Private Car
(As a Driver)

Private Car
(As a Passenger)

Public
Transport Bicycle Walking

>1/day 4.3% 5.2% 10.8% 1.9% 43.9%
1/day 4.3% 2.6% 16.3% 1.1% 23.2%

2–3/week 8.6% 21.1% 10.1% 4.6% 21.1%
1/week 4.5% 15.5% 26.4% 3.4% 4.7%
rarely 13.1% 37.4% 22.4% 16.1% 5.6%
never 65.2% 18.2% 14% 72.9% 1.5%

The university students were also asked about which transport mode they would like
to use more frequently, but where there were barriers that prevented them. The majority
(38.9%) of the respondents stated that they would like to use a bicycle more frequently,
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while an important 23% stated that they would like to use a private car. An open-ended
question was asked to those who stated that they would like to use a transport mode
more frequently, about the barrier that prevented them for using it. The vast majority of
those who would like to use a bicycle more frequently stated that the unsafe bicycling
environment (due to the limited and fragmented bicycling network) of the city as the main
barrier. On the other hand, the unavailability of a driving license was identified as the main
barrier for not using a private car. These two barriers indicate that if no actions for making
bicycling safer are taken, a private car will attract more and more young adults once they
have access and permission to use it.

Figure 2 presents the assessment of the various transport modes in Thessaloniki, per
the satisfaction indicator. Overall, walking, and private cars were assessed more positively,
while public transport was assessed more negatively. It seems that private cars were
considered very comfortable, especially by passengers, and that they also provided high
levels of autonomy, mostly to the drivers. On the other hand, their main drawback, as
it was identified by the drivers, was the negative impact of the traffic congestion. Public
transport in Thessaloniki scored very low in most of the satisfaction indicators, i.e., time
consistency, route frequency, boarding/disembarking process, and safety, indicating that
the quality of service that is provided is insufficient. A bicycle was assessed very positive
in terms of autonomy and self-confidence, but too negatively in terms of safety and traffic
conditions. Safety and traffic conditions were linked to a large extent and their negative
assessment enhanced the finding that the unsafe bicycling environment of the city is an
important barrier for choosing that specific transport mode. Finally, walking gathered
mainly positive responses, especially with regards to autonomy and self-confidence, but
issues related with safety and infrastructure existed.
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4.2. In Depth Statistical Analysis

In the context of the current section, specific perceived conditions experienced by the
survey’s participants during commuting, such as comfort, safety, autonomy, confidence,
travel time and transport costs, were examined. In terms of the Pearson correlation, the
relative values were calculated based on the level of usage of the available transport modes.
For car passengers the perceived level of comfort, safety, autonomy, and confidence were
examined. For car drivers the perceived level of comfort, safety, autonomy, and congestion
were examined. For public transport users the perceived level of in vehicle safety, timetable
frequency, time schedule punctuality, process of embark/disembark and ticket price were
examined. Table 3 demonstrates the results of this process, as well as non-statistically
significant relationships which occurred in the considered correlations. Two variables were
statistically significant, if the level of significance (asymptotic significance—2-sided in this
case) was <0.05. Therefore, the correlations among these parameters that emerged are
explained by taking into consideration the Pearson coefficient and the existence of statistical
significance.

Table 3. Correlations between users’ perceived conditions, emerging through commuting, with the
degree of use of the transport modes.

Transport Mode Commuting Conditions Degree of Mode Use

Car as passenger

Comfort
Pearson correlation −0.028

Sig. (2-tailed) 0.615

Safety Pearson correlation −0.059
Sig. (2-tailed) 0.289

Autonomy Pearson correlation −0.001
Sig. (2-tailed) 0.992

Confidence
Pearson correlation 0.013

Sig. (2-tailed) 0.816

Public Transport

In vehicle safety Pearson correlation −0.014
Sig. (2-tailed) 0.803

Timetable frequency Pearson correlation −0.012
Sig. (2-tailed) 0.836

Time schedule punctuality Pearson correlation −0.001
Sig. (2-tailed) 0.983

Process of embark/Disembark
Pearson correlation −0.019

Sig. (2-tailed) 0.740

Ticket price Pearson correlation −0.075
Sig. (2-tailed) 0.181

Car as driver

Comfort
Pearson correlation −0.126

Sig. (2-tailed) 0.024 *

Safety Pearson correlation −0.184
Sig. (2-tailed) 0.001 *

Autonomy Pearson correlation −0.134
Sig. (2-tailed) 0.016 *

Congestion Pearson correlation −0.038
Sig. (2-tailed) 0.423

* for statistically significant cases.

From the overall examined relationships, the cases that stood out were the following.
The perceived level of comfort by the car drivers was negatively correlated with the degree
of car usage (Finding 1). The perceived level of safety by the car drivers was negatively
correlated with the degree of car usage (Finding 2). The perceived level of autonomy by the
car drivers was negatively correlated with the degree of car usage (Finding 3). Thus, there
were three significant findings referring, exclusively, to car drivers. These three findings
indicate that as the degree of car use increases the perceived levels of comfort, safety and
autonomy by car drivers decrease.
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4.3. Level of Satisfaction Calculation

As mentioned in the above, for the calculation of the level of satisfaction, an algorithm,
developed in the framework of a survey conducted in cities located in Member States of
the European Union as well as other countries (Iceland, Norway, Switzerland, and Turkey,
was used. Tables 4–6 present the results of this implementation for the public transport users
(Table 4), for the drivers of private cars (Table 5) and for the passengers of private cars (Table 6).

Table 4. Calculated level of satisfaction for the public transport users.

Indicator Aspect Surveyed
Persons (j) DK/NA Strongly

Agree (h)
Somewhat
Agree (h)

Somewhat
Disagree (h)

Strongly
Disagree (h)

Satisfaction
with Public
Transport

Affordable

466

8 177 140 103 38
Safe 4 26 49 211 176

Access 4 20 32 224 186
Frequent 4 27 41 199 195
Reliable 4 26 39 228 169

Indicator value 2.9.

Table 5. Calculated level of satisfaction for the private car drivers.

Indicator Aspect Surveyed
Persons (j) DK/NA Strongly

Agree (h)
Somewhat
Agree (h)

Somewhat
Disagree (h)

Strongly
Disagree (h)

Satisfaction with
private cars

Affordable

466

8 98 109 184 67
Safe 8 208 67 109 74

Access 8 123 92 154 89
Frequent 9 39 77 250 91
Reliable 9 23 36 272 126

Indicator value 3.9.

Table 6. Calculated level of satisfaction for the private car passengers.

Indicator Aspect Surveyed
Persons (j) DK/NA Strongly

Agree (h)
Somewhat
Agree (h)

Somewhat
Disagree (h)

Strongly
Disagree (h)

Satisfaction with
private cars

Affordable

466

6 150 141 138 31
Safe 6 106 104 201 49

Access 6 118 125 183 34
Frequent 6 137 105 172 46
Reliable 4 16 37 223 186

Indicator value 4.2.

Based on the presented scores, private cars are more preferable as transport modes
than public transport in the case of the students at the Aristotle University of Thessaloniki,
which is a rather alarming fact and requires deeper and further examination in order
to identify the reasons behind it. Moreover, as students represent a significant part of
the society of the Thessaloniki Metropolitan Area, it is obvious that the survey must be
extended and addressed to the residents of the city.

5. Discussion

Both the descriptive and in-depth statistical analysis provide useful findings which
should be taken into consideration by the decision makers at the local level as well as the
operators of public transport in the case of Thessaloniki. It is worthy of attention that
the students at the Aristotle University of Thessaloniki believe that private cars are more
comfortable, safer and provide high levels of autonomy as transport modes especially
when compared to public transport. One of the most significant problems identified by the
private car users is traffic congestion although it seems not to deeply affect their decision
on using their cars. If the above mentioned factors are combined with the very low scores
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achieved by public transport regarding most of the satisfaction indicators examined, it
is rather clear that measures should be taken to reverse this perception. It also must be
mentioned that this perception concerns young people and if it is allowed to become
further established it will become a severe problem in the future. Even though cycling and
walking as alternative and sustainable transport modes were assessed positively by the
students, at least in terms of a provided autonomy and self-confidence, the perceived level
of safety for both was rather low, indicating that measures should be taken towards the
improvement of the existing infrastructure as well as the construction of new cycling and
walking infrastructures in the examined area.

Based on the above, three (5) significant correlations were identified. Findings 1 to 3
concern the perceived levels of comfort, safety, and autonomy by car drivers. Although
this initially appears as a paradox due to the fact that private cars offer a higher level
of comfort compared to public transport (privacy, desired temperature depending on
weather conditions, seat, etc.), a potentially higher level of safety and higher autonomy,
the calculated negative strong correlations imply that they should be examined along with
other parameters. Specifically, they should be examined in relation to the traffic conditions,
difficulty of finding parking spaces and the congestion phenomena. It seems though, that
car drivers do acknowledge that using their private cars could ultimately lead to a lower
level of comfort, safety, and autonomy as they have to be extremely careful while driving,
that they can face delays due to congestion phenomena and, additionally, they can spend
time and money in order to find a parking space.

Furthermore, all examined variables regarding public transport usage revealed a
negative correlation with the perceived level of safety (in vehicle), frequency, reliability,
embarking/disembarking conditions, and transport costs, and although statistically these
correlations cannot be considered as strong, they do capture the participant’s opinion on
public transport in the Thessaloniki Metropolitan Area.

The achieved scores regarding the level of satisfaction are aligned with the findings
from both the descriptive and in-depth statistical analysis and the students at the Aristotle
University of Thessaloniki are not satisfied by the provided level of public transport
services, as shown by almost all the examined satisfaction indicators [40]. At the same
time, they do believe that a private car provides a higher level of safety, comfort and
autonomy when compared to public transport, but the statistical analysis reveals that
if these perceived levels are examined in relation to traffic congestion, delays, easiness
of finding a parking space and transport costs, then they are not so high. Cycling and
walking seem to have a rather important role to play as alternative transport modes but
under specific conditions (mainly improvement of the cycling and walking infrastructure);
however, as already mentioned, currently in the Thessaloniki Metropolitan Area only one
public transport operator exists, while metro lines are under construction and are expected
to become operational after 2023. It is unknown how the level of satisfaction will evolve
after the metro system becomes operational.

Our study has the following limitations: The survey was conducted through the
internet after an official invitation was sent to all academic email accounts and not in
situ due to the COVID-19 pandemic. It is not easily estimated how many of the students
checked their email accounts and became aware of the survey. Moreover, the questionnaire
developed and used for the survey was not completely customized for the needs of the
used algorithm for the calculation of the level of satisfaction, as its usage was decided in a
later stage. Another limitation concerns the fact that at the time of our survey, the public
transport operator in the Thessaloniki Metropolitan Area had already begun a renewal of
its bus fleet acknowledging that the level of provided services perhaps have not previously
been the desired one. Finally, since the survey was conducted in the framework of the
EN.I.R.I.S.S.T. project, a strict time schedule had to be followed thus permitting the survey
to only be available online for a short period.

The fact that private car usage (either as a driver or as a passenger) is preferable as a
transport mode rather than public transport, bicycles and walking, should in terms of the
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level of satisfaction be alarming for decision makers as well as the respective stakeholders
in Thessaloniki Metropolitan Area. It can be strongly assumed based on the combinatorial
analysis of the collected data and calculated level of satisfactions that the participants were
disappointed by the level of public transport services provided, thus, they had resorted to
considering private cars as their best solution. Although the participants acknowledge the
problems they face by using their private cars (delays, congestion phenomena, unavailabil-
ity of an ensured free parking spaces, etc.), they felt “enforced” to use their private cars in
order to enjoy a more comfortable and less stressful transportation experience. Concerning
bicycle usage and/or walking, the participants did acknowledge their contribution to
sustainable mobility as well as their role to play as alternatives to the private car transport
mode, but their general feeling was that they are at the moment supplementary and not
dominant transport modes due to many reasons (limited dedicated infrastructure, other
users’ unawareness on how to behave in relation to bicyclists and pedestrians, etc.).

It is rather clear that the level of public transport services must be significantly im-
proved, regarding the in-vehicle conditions, the reliability of vehicles’ schedules and the
working staff’s ways of interacting with passengers. The number of vehicles (buses) serving
daily schedules should be increased, especially for the lines with a high demand. At the
same time, measures should be taken in order to communicate to people the benefits of
using public transport but also the negative effects for them as well as for the environment
by using their private cars [42]. It must be mentioned that any measures taken towards the
minimization of private car usage should not be punitive. On the contrary, the measures
taken should be focused on convincing people of the negative effects of using private cars
based on detailed data per the types of users.

Furthermore, the networks of pedestrian and cycling roads should be improved; how-
ever, any interventions made must be properly designed and executed [42,43]. In parallel,
people should be properly educated on how to use this infrastructure with respect to other
users through campaigns, brochures and leaflets designed by experts (transportation engi-
neers, graphic artists and others). Educational seminars on this issue could be conducted
for primary and secondary schools by qualified staff.

As mentioned above, the metro line is expected to become operational in the near
future. It is considered necessary that the survey be repeated on a yearly basis in order
to capture the trends of people’s mobility in the Thessaloniki Metropolitan Area (not
exclusively university students but residents in general) and extract useful results which
will provide the necessary feedback to decision makers in order to adjust existing measures
and to decide new approaches towards achieving sustainable mobility (at the moment
the continuation of the survey is ongoing in the framework of our research activities).
Furthermore, planners will be able to use frequently collected data in order to, among
others:

• Redesign public transport routes, increasing passenger safety and security.
• Improve the types of stops as well as their surrounding environment, such as lighting,

in order to make them more comfortable, safer and more secure.
• Require a reallocation of public transport internal seat positions in order to meet

student needs (both in terms of their number as well as increasing their safety and
security) and to optimize the working staff’s required actions in order to keep the
vehicles clean and well organized.

• Redesign the cycling and walking networks in order to increase accessibility to the
AUTH’s campus facilities, ensuring students safety and security and at the same time
maximizing the number of students being able to use these networks.

• Scheduling interventions and maintaining road infrastructure as well as cycling and
walking networks not only outside the campus facilities but also internal networks in
order to connect between them (internal and external) for safety and security for the
students.

• Developing and frequently updating the AUTH’s Sustainable Mobility Plan based on
the students’ opinions about the level of provided services.
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• Finally, all the above can be easily implemented for all residents in the case of the
survey being addressed to all Thessaloniki Metropolitan Area residents.

6. Conclusions

It is rather clear based on the results of our analysis that measures must be taken by
the decision makers to reverse the perception of the Aristotle’s University of Thessaloniki
students concerning their mobility, and specifically the usage of their private cars. In order
to examine the evolution of their level of satisfaction, it has been decided to repeat the
survey during spring 2022 and, if possible, to extend it to the rest of the residents of the
Thessaloniki Metropolitan Area. The survey covers not only the attributes of the provided
services but also infrastructural issues. The available (collected) data provide critical
and crucial insights into the qualitative characteristics of students’ levels of satisfaction,
suggesting that measures be taken in order to improve the provided services.

Although the number of AUTH’s members represent about 10% of the population of
the Thessaloniki Metropolitan Area, it would be extremely interesting to expand the survey
to all residents of the examined area and to capture their levels of satisfaction not only for
comparing them with those of our survey and analysis, but most importantly for recording
their perceived levels of performance of the available transport modes.
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