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1. Justification of topic selection

Shaping the image of a city is an expression of current trends in the development
of urban centers (A. Szromnik, 2016). Image is one of the most important concepts
in the theory of city marketing and branding, because it emphasizes the specificity and
uniqueness of the city (S. Zenker & S.C. Beckmann, 2013; F.R. Castillo-Villar, 2018).
It is defined as a sum of beliefs, ideas, and perceptions that audiences associate with
a particular city (Ph. Kotler et al., 1993).

The multitude of definitions of the city's image significantly affects the ways in which
itis measured (K.Lai& R.Li,2015). Research on the city's image may concern
the identification of the holistic image (measurement of general impressions) and
the attribute image (measurement based on characteristic attributes of the image).
In the light of the conducted literature analysis, it has been recognized as a complex and
multidimensional research construct (F. Cassia et al., 2018).

In the face of strong competition in the market of territories, it is impossible
not to notice that both city branding and the concept of the smart city have become
important markers of the strategic success of the place brand (R. Romanowski & M. Lewicki,
2017; M. Grebosz-Krawczyk, 2021). Today many modern cities are creating their image
under the banner of the smart city (F. Cugurullo, 2020).

The strategy of creating a city's image may involve aspects related to improving urban
infrastructure, amenities, and intelligent solutions for residents. Examples include urban
transportation and intelligent mobility, which are crucial for implementing the smart city
concept, improving residents' quality of life, and changing the approach to managing traffic
and communication infrastructure in modern cities (B. Pawfowska, 2017).
The implementation of intelligent solutions is often associated with information and
communication technologies (ICT), which are particularly visible in urban transportation.

Exploring ways of measuring the image in territorial marketing theory allows to state
that urban transportation is one of the most important attributes of a city's image, both
among its residents and people who temporarily stay in its area (S. Zenker et al., 2013;
S. Gilboa et al., 2015). The efficiency of transportation management, the availability of new

transportation technologies and innovative solutions for various target groups that



streamline the process of people and goods movement within the city has a significant
impact on how the city is perceived (S. Gilboa & E. Jaffe, 2021).

The transportation system can (and should) be used to stimulate the development
of the city in the desired direction, and the public transportation system in the city co-
creates its overall image (W. Suchorzewski, 2010). Modern cities strive to become more
"intelligent" through, among other things, the development of sustainable transportation
systems (D. Bamwesigye & P. Hlavackova, 2019), and the success of smart cities is related,
among other things, to the reorganization of existing transportation systems (P. Ribeiro
et al.,, 2021).

In light of the literature review results, it can be concluded that there is a lack
of a comprehensive methodology for measuring the city's image that takes into account
the perception of the urban transportation system. Scientific publications usually concern
the assessment of the quality of the transportation system, especially with regard to public
transportation and/or transportation services in the city, without taking into account
the context of the city's image. The concentration of research themes relates especially
to the measurement of satisfaction with transportation services in the city.

The attribute of the city’s image concerning the urban transportation system, although
included in the research on image by many authors, has not been thoroughly studied
in the literature. At the same time, determinants of the perception of the urban
transportation system have not been established in studies on measuring the city’s image.
Moreover, few researchers analyze urban transport, taking into account the aspect
of its social perception among traffic users.

The above considerations justify the choice of the topic of this dissertation, which
concerns establishing the relationships between the perception of the urban
transportation system and the image of the city among its residents.

The subject of the dissertation concerning the impact of the perception of the urban
transportation system on the city's image categorizes it within the discipline
of management and quality sciences. The dissertation focuses on the scientific and
research-oriented aspect of the connection between the measurement of the city's image
(within the scope of city marketing) and the perception of the urban transportation system

by the local community (within the scope of urban logistics). The author identified a limited

3



number of publications on the mutual relationship between these issues. Although both
issues are related to meeting the needs of the recipients as best as possible, they have
so far been explored separately by researchers.

The review and analysis of the literature allowed to identify a research gap regarding
the lack of a comprehensive approach in measuring the perception of the urban
transportation system and determining its impact on the holistic image of the city from
the residents' perspective.

2. Research problem, aim of the dissertation and research hypotheses

The identified research gap became the basis for formulating the research problem:
How does the perception of the urban transportation system affect the holistic image
of the city among its residents?

The formulation of such the research problem arises from the following premises:

— lack of research on the holistic image of the city among residents;

— lack of a methodology for measuring the perception of the urban transportation
system in the context of studying the city's image;

— need to verify implemented transportation solutions in cities and assess their
individual elements by residents;

— need to determine the impact of implemented transportation solutions in cities
on their holistic image among residents.

The premises of utilitarian character were also identified, including: challenges
in the development of cities and urbanization processes, particularly related
to the development of transportation infrastructure, intelligent mobility, and
transportation organization in the city; increasing interest of local government authorities
in implementing and developing intelligent transportation systems, as well as increasing
competition between cities and an increased interest of local government authorities
in creating a positive image and/or brand of the city.

The main scientific goal of the study was to develop a model of the impact of perception
of the urban transportation system on the image of the city among its residents.

Achieving the main goal was preceded by meeting the following specific objectives:

1. Systematizing knowledge on city marketing and the role of city image in this

concept, along with a critical review of ways to measure it.



2. Characterizing urban transportation systems, including intelligent transportation
systems.

3. Identifying elements comprising urban transportation systems from the perspective
of city managers and those responsible for organizing urban transport, along with
a diagnosis of their implementation level in selected voivodeship cities.

4. Identifying the holistic and attribute image of the city, taking into account the urban
transportation system among residents of selected voivodeship cities.

5. Developing assumptions and verifying a conceptual model of the impact
of the perception of the urban transportation system on the holistic image
of the city.

The above specific objectives were additionally compounded with a practical goal
involving the formulation of recommendations for city authorities regarding the possibility
of creating a positive city’s image among its residents based on improving the urban
transportation system.

Before conducting the research aimed at achieving the set objectives, the following
general hypothesis was formulated:

The city's image among its residents depends on the evaluation of key elements of the urban
transportation system and the perception of transportation solutions in the city.
This hypothesis was verified by the author both in the theoretical and empirical aspect.

3. Research methods and dissertation structure

The research process adopted in the dissertation involved eight tasks. Various research
methods were employed to accomplish the specific objectives and ultimately the main
objective of the study (Figure 1). The following research methods were used: literature
analysis and critique, bibliometric analysis, diagnostic survey, in-depth individual
interviews (IDI), logical analysis and construction, and statistical methods. The selection
of research methods was determined by the research topic, its scope, as well

as the possibility of data collection and analysis.
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Figure 1. Research process
Source: own study.

The application of methodological triangulation through the implementation
of qualitative and quantitative research allowed to ensure the validity and reliability
of the conducted research activities. To gather the necessary information for developing
the model, which is the goal of this thesis, as well as formulating conclusions and

recommendations, the adopted methodology involved the implementation of:



(1) Qualitative research with representatives of local government responsible
for organizing transportation in selected cities: mayors of voivodeship cities and/or
representatives of entities responsible for urban transportation;

(2) Quantitative research among residents of selected voivodeship cities.

In selecting the group of cities for the study, it was assumed that the largest number
of implemented intelligent solutions and other transportation improvements potentially
apply to voivodeship cities, which are also characterized by high marketing activity.
The quantitative and qualitative research covered six voivodeship cities in Poland
representing different macro-regions of the country: Krakow (southern macro-region),
Lodz (central macro-region), Wroclaw (south-western macro-region), Poznan (north-
western macro-region), Gdansk (northern macro-region), and Bialystok (eastern macro-
region).

In the adopted research process, 10 qualitative interviews were conducted in 6 cities
with the participation of 13 representatives of local governments. In the conducted
quantitative study, the empirical material was collected from 728 respondents
representing the inhabitants of voivodeship cities covered by the study.

The doctoral thesis consists of five chapters. The first chapter presents the essence and
genesis of the concept of city marketing and the directions of its development identified
through literature review. The concept, goals, and characteristics of city marketing
are discussed in detail. The city as a territorial product is also characterized, and key target
groups — the 'customers' of the city are identified. Considerations in this area
are supplemented with the characterization of the currently dynamically developing
concept of branding. The concept of territorial branding is defined, and the specifics and
theoretical inspirations related to the possibilities of creating a brand of a smart city
are discussed.

The second chapter presents the results of a critical literature review on the topic
of city’s image. The author focuses on discussing the multidimensionality and complexity
of the term 'city’s image'. The most frequently cited functions of the city’s image
in the literature, as well as the relationship between image and identity are presented.
The attributes of city image used by researchers (including urban transport) that allow

for its measurement are also presented.



The third chapter provides a detailed description of the essence of urban transportation
systems, with a focus on intelligent systems that reflect innovative technological and
organizational solutions in transportation. The concept of sustainable mobility
is characterized, and its role in urban transportation is defined. This part of the thesis also
includes a characterization of transportation systems in voivodeship cities in Poland.

The fourth chapter presents the results of the author's own research. It begins with
a description of the adopted methodology, including the characterization of the sample
selection and justification for the use of the applied methods and techniques for obtaining
the empirical material. The chapter presents the results of the own research. It starts with
a description of the adopted methodology, including the characteristics of the selection
of research samples and the justification for the choice of applied methods and techniques
for obtaining the empirical material. Additionally, the key concepts related to the urban
transportation system and the city image are operationalized.

The final chapter presents an original model of the influence of the perception of urban
transportation systems on the holistic image of the city. Differences in the perception
of the city by its residents were also identified depending on the dominant mode
of transport, presenting the perspectives of drivers and other road users.

The dissertation concludes with a summary, in which the achievement of the goals
set out in the introduction is discussed, which is equivalent to successfully solving
the research problem of this doctoral thesis, and directions for future research initiatives
are proposed. The author also focuses on the managerial implications arising from
the research conducted for the purposes of the dissertation.

4. Empirical research results, final conclusions and recommendations

Voivodeship cities in Poland have already implemented a range of solutions aimed
at improving their accessibility and modes of transportation in the city, as well as the ITS.
Local governments constantly undertake measures focused on increasing the share
of public transportation in overall passenger transportation and combating congestion.

The results of the conducted qualitative research confirm that the image of a city can
contribute to the attractiveness and competitiveness of a given center. According
to the interviewees, the urban transportation system directly and significantly affects

the image of the city. It can determine the overall assessment of the city as a product,
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as the manner of traveling around the city directly connects city users with the territorial
unit's offer. The analysis of IDI participants' statements allowed for redefining the urban
transportation system. As a result of conducting qualitative research, a catalog of elements
forming the modern urban transportation system was identified, including the ITS, which
was divided into three groups: intelligent transportation system, technical amenities
for users, and transportation infrastructure. According to the interviewees, these are also
the main components of the system that can additionally determine the perceived level
of satisfaction and evaluation of the quality of life in a given city.

Theoretical considerations regarding the city's image, its cognitive and emotional
dimensions, became an inspiration for a deeper analysis of the way residents perceive
the urban transportation system. Looking at the urban transportation system with regard
to its "hard" and "soft" dimensions (e.g. M. Giovanardi, 2012) allowed for considering it
both by assessing its functionality and identifying the user's emotional attitude towards
transportation solutions in the city. This constitutes an important context for analyzing the
creation of a positive city’s image by local authorities with regard to implemented
transportation solutions.

In light of the analysis of the results of quantitative research on a sample of residents
of voivodeship cities, it was found that the majority of respondents generally have
a positive perception of their city, as well as the urban transportation system operating
within it. The respondents particularly value the available technical facilities (especially
in public transportation) and intelligent solutions in urban transportation (ITS) when
evaluating the urban transportation system. The survey participants identified a number
of characteristics and associations that distinguish the city and most closely correspond
toits image, many of which were related to urban transportation. The evaluation
of individual elements of the urban transportation system (measuring the "hard"
dimension) as well as the way it is perceived (measuring the "soft" dimension) enabled
the determination of the overall perception of urban transportation systems
by the surveyed city residents.

The results of the factor analysis ultimately allowed for the identification of four
constructs representing the most important dimensions of the urban transportation

system: intelligent solutions in urban transportation, technical facilities in urban
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transportation, infrastructure for integrating individual and public transportation, and
solutions to increase the attractiveness of public transportation. The identified constructs
(representing the "hard" dimension) relate to aspects related to intelligent transportation
systems and the integration of public and individual transportation, which is a desirable
direction of development for the city, resulting from both strategic documents developed
by local governments and guidelines from the European Union.

The results of the empirical research and the conclusions drawn allowed for achieving
the main goal of the dissertation, which was to develop a model of the influence of urban
transportation system perception on the city's image, as well as partial positive verification
of the general hypothesis. The perception of the urban transportation system directly
affects the holistic image of the city held by individuals. Meanwhile, the assessment of key
elements of the urban transportation system indirectly affects the holistic image of the city
among its residents.

The considerations contained in the thesis contribute to the development
of management and quality sciences in three dimensions: cognitive, methodical
and practical.

The contribution of the dissertation to management and quality sciences in the cognitive
dimension is expressed in presenting the current state of knowledge within defining
the urban transportation system and its assessment methods in research on the holistic
image of the city among residents.

The methodological contribution of the thesis to the development of management and
quality sciences concerns the proposed methodology for constructing a model
of the impact of the urban transportation system on the city's image. The adopted
procedure enabled the construction and subsequent verification of a structural model. This
became possible through the development of measurement scales, assessment of their
reliability, identification of causal relationships between constructs, and evaluation
of the model fit.

The practical implications contained in the dissertation concern the possibility of using
the developed model in the practice of city governments. The developed model can
be used as a valuable tool to support local governments in the process of building

the internal image of the city. This can be achieved by creating (and strengthening)
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marketing messages that emphasize the importance of urban transportation in the context
of focusing on and addressing the most significant (desired) solutions from the perspective
of residents. The developed recommendations constitute a kind of guidelines and
proposals for actions, the implementation of which can help to create a positive image
of the city among its internal stakeholders. The conducted research served to identify
innovative management solutions in the field of transportation developed by cities.
The use of individual elements of the urban transportation system in the process of building
the desired image of the city can help local governments be "closer" to the city's residents.

After certain modifications, the developed model can be implemented in the future
regarding different groups of the city's audience (e.g., tourists) and various groups
of transportation users (e.g., public transport passengers, drivers, and others). Future
research directions could also focus on the impact of the perception of the urban
transportation system on the image of the city in different types of cities (taking into
account the size of the city or its dominant function).

In the future, the appropriate research direction seems to be the estimation
of the model in subgroups (assuming that the model structure may be the same, but there
will be differences in the values of model parameters), which requires a larger research
sample or the development of separate structural models in the "drivers" and "other road

users" groups.
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