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Abstract: Mobility hubs are meeting points for shared and active mobility within the
existing public transport system. Despite an extensive public transportation network,
private vehicle dependency remains high, indicating a critical need to enhance alternative
transport modes. The aim of this study was to investigate public acceptance of smart and
green mobility hubs, a crucial parameter for the successful transition from passenger cars
to public transport. To achieve this objective, a stated preference survey was developed
and distributed to a sample of 152 participants at two stations, namely Voula and Irakleio,
that correspond to different public transport modes, tram and metro. Results indicated
a generally positive attitude towards the development of green and smart mobility hubs.
The survey revealed variations in commuter preferences between the two locations, with
green spaces and smart charging benches being highly valued. Ultimately, this research
illustrated that well-designed mobility hubs are instrumental in creating efficient, sustain-
able and livable urban environments, setting a new standard for future urban planning
and development. The proposed interventions are expected to substantially contribute to
the promotion of sustainable urban mobility in the respective areas and the broader city,
enhancing quality of life and reducing the environmental footprint.

Keywords: mobility hubs; stated preference analysis; public acceptance; urban areas

1. Introduction
Sustainable urban mobility extends beyond the adoption of zero-emission transporta-

tion; it embodies a holistic transformation in transport planning. This approach emphasizes
the environmentally, economically and socially equitable movement of people and goods.
Such a paradigm shift contributes to improved air quality, better public health, reduced
traffic congestion and an overall enhanced urban quality of life.

To begin with, Transit-Oriented Development (TOD) sits at the intersection of urban
planning and sustainable mobility [1]. TOD promotes dense, mixed-use developments cen-
tered around public transport hubs, fostering urban spaces that are both environmentally
sustainable and socially vibrant.

A key innovation in integrated sustainable urban planning is the development of
green and smart mobility hubs [2]. These hubs are organized spaces offering eco-friendly
transport services and integrating multiple modes of mobility, including public transport,
electric bikes, scooters, cars and delivery services, into a single location [3].

A green and smart mobility hub serves as a multi-functional space that integrates
various sustainable transport options alongside complementary non-mobility services,
catering to the diverse needs of commuters [4]. Mobility hubs are conceptualized and
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implemented in various ways within the literature, such as multimodal interchanges
for traditional transport modes [5] or as centers consolidating shared transport options,
primarily car sharing [6].

Within the above framework, the GREENMO project aims to promote the integration
of green and inclusive mobility hubs to create greener living areas in the Mediterranean
region, addressing the real needs of citizens. The project adopts an integrated, participatory
approach that combines both top-down strategies and bottom-up community engagement.
Its ultimate objective is to promote low-carbon mobility in urban areas, with a particular
focus on reducing the environmental impact of transportation and achieving significant
CO2 reductions. This goal will be pursued by supporting public authorities in holistically
implementing “mobility hub” initiatives as part of climate change adaptation strategies.
Simultaneously, the project emphasizes active engagement with citizens and local com-
munities to identify and address their needs and barriers, encouraging a behavioral shift
towards more sustainable and environmentally friendly transport modes.

In line with the primary objective of the GREENMO project (https://greenmo.interreg-
euro-med.eu/ (accessed on 18 December 2024)), this study aims to investigate public ac-
ceptance of smart and green mobility hubs, a crucial parameter for the successful transition
from passenger cars to public transport. To achieve this objective, a stated preference
survey was conducted with a sample of 152 participants. The survey was distributed
at two stations, namely, Voula, which serves the tram network, and Irakleio, which is
part of the metro system. These locations were selected to represent different modes of
public transport.

The remainder of this paper is organized as follows: first, a comprehensive introduc-
tion is provided, outlining the context and objectives of the study. This is followed by a
background section of related work that explores the emergence and implementation of
green and smart mobility hubs as a solution to promote sustainable transport and iden-
tifies the existing gaps that this research aims to address. The methods utilized and the
data collection process are described. Lastly, the findings of the analyses are presented,
accompanied by a critical discussion and final conclusions.

2. Related Work
The term “travel behavior” describes how individuals move across space, how and

why they move from one place to another and how they use transportation. Travel pref-
erences, on the other hand, describe how people would like to move across space. Travel
behavior is typically more limited than travel desires in this regard. It makes sense to think
of travel preferences as impacting travel behavior in some way. It is demonstrated how,
in the face of resource constraints (e.g., time, money and skills), the preferences of public
transportation users influenced their travel behavior through control beliefs [7].

In any case, travel decisions are not always logical because symbolic and emotional
elements influence travel behavior even more than instrumental factors in some situations,
such as leisure travel [8]. In the study of Anable et al., it is demonstrated that because
non-motorized modes score highly on many of the attributes examined in this case, users
of these modes seem to rate them as performing the best overall for the commute to work.
Respondents believe that walking and cycling meet instrumental and affective requirements
just as well as, if not better than, driving a car when evaluating one’s own mode. According
to the results, non-motorized modes are thought to score highly on aspects like affordability,
flexibility and freedom [8]. Car owners, in contrast, score lower on the most significant
affective trait, “no stress”, but only slightly higher on one of the most crucial instrumental
attributes, “flexibility”. Similarly, even when asked to rate other means of transportation,
drivers do not necessarily give their vehicle the best rating. Once more, walking and cycling
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frequently receive ratings that are on par with or even higher than this. The most crucial
instrumental attribute, “convenience”, is the single exception, which is noteworthy [8].

2.1. Travel Patterns

According to related research, people prefer to drive and have easier access to cities; as
a result, smart mobility technologies in cities may need to make investments in driverless
cars. In the long run, technology can offer more travel options and more comfortable
and sustainable modes of transportation that are better suited to the demands of the
population [9].

The demographic relation to travel patterns is also interesting and several research
projects have focused on this area [10–12]. Given the age range of the respondents, the
18–24 and 25–34 age groups typically choose public transportation and walking. However,
the likelihood of individual automobile journeys was higher among respondents aged
35–44 and 45–54. The distribution of the selected modes of transportation was comparable
for students (bus, tram and foot) and economically active groups (car) [9].

Another factor that affects travel patterns and travel decisions has been proved to be
the economic and educational status of commuters. For instance, car sharing, which is
usually offered at a mobility hub, is used quite frequently in more wealthy societies, leading
to a reduction in individuals who own cars and encouraging the adoption of more envi-
ronmentally friendly travel habits [13]. According to Nansubuga and Kowalkowski [14],
initially, city managers and urban planners anticipated that car-sharing would make driving
more affordable for low-income social groups, including elders and students. Car-sharing
is mostly used by highly educated individuals in North America and Europe, but in de-
veloping nations, the same demographic prefers automobile ownership [14]. Likewise,
ride-hailing, which is another method of transportation gaining ground in many cities, is
more commonly used by relatively youthful, well-educated and affluent people. The types
of transportation that ride-hailing most frequently replace are taxis, public transportation
and private automobiles [15].

It has also been discovered that urban characteristics like diversified land use and the
urban environment of stations reflect differences in the mobility patterns of citizens as well
as in the generated traffic volumes. There is a strong correlation between daily commute
patterns and the characteristics of the destination stations, which highlights the importance
of deepening this relation in order to achieve an understanding of travel behaviors and
choices [16]. Furthermore, the elements of reliability and frequency are important factors
that act as underlying motivation for increasing the modal share of public transport and
that influence the travel mode choice of commuters [17].

2.2. Smart and Green Mobility Hubs

As a result of the effects of urban transportation networks, smart mobility has emerged
as a focus in sustainability agendas [18]. The combination of the digital revolution and
the transportation sector is primarily responsible for the emergence of the idea of smart
mobility. Therefore, new technologies, particularly those pertaining to information and
communication technology, have been employed to improve the efficiency of transport
networks [19].

According to a recent survey’s findings, the main drivers for increasing intelligence in
urban mobility may be divided into three categories based on their relationships: technol-
ogy resources, technical solutions and governance. Additionally, it demonstrated that, out
of the 26 drivers identified in the literature, 7 could be regarded as priorities: maintenance,
safety, accessibility, walkability, environmentally friendly policies, public policies, urban
mobility plans and technological resources [20].
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Smart mobility is defined by many as the cornerstone of a smart city and is strongly
associated with the transboundary haze (routing, digital transformation systems and
forecasts of car traffic) decisions and policies of municipalities that are focused on the
tools and innovations of data and communication. According to some academics, smart
mobility is the collection of actions that promote traffic flow, whether by bicycle, foot or
federal or state transportation, all with the common objective of reducing time, money and
environmental costs [21]. Smart mobility, according to other authors [4], focuses on how
people can engage with the urban environment in an informed way and stresses integrating
technology into urban infrastructure [22].

Many cities around the world are increasingly promoting and implementing alter-
native modes of transport, such as car sharing, bicycles and scooters, alongside the en-
couragement of public transport and micro-mobility solutions [23]. These initiatives aim
to reduce the reliance on private cars. To streamline access to diverse mobility services
and connect various transport modes, the concept of green and smart mobility hubs has
been introduced.

Mobility hubs are designed to revolutionize urban mobility by emphasizing efficiency,
sustainability and inclusivity. At their core, they embody several key principles that define
their functionality and purpose. Firstly, according to Ho and Tirachini [24], multimodality
is a foundational feature, enabling the seamless integration of diverse transport modes such
as public transit, shared bicycles, scooters, electric vehicles and car-sharing services. This
integration allows for efficient and flexible travel, making it easier for commuters to switch
between modes based on convenience and necessity. Secondly, green infrastructure plays a
pivotal role in these hubs, prioritizing sustainability through the incorporation of green
spaces and facilities like electric vehicle charging stations [25]. Such elements significantly
reduce the environmental impact of urban transportation and contribute to greener and
healthier cities.

Furthermore, digital solutions enhance user experience by employing advanced tech-
nologies [26]. Features such as mobile apps for trip planning and payments, real-time
information systems and digital kiosks offer users valuable updates and guidance, stream-
lining their journeys and increasing satisfaction. Finally, social inclusion ensures that
mobility hubs are accessible to everyone, including individuals with disabilities and so-
cially vulnerable groups. Geurs et al. [27] revealed that by promoting equitable access to
transportation services, hubs can actively reduce inequalities, foster social cohesion and
make cities more inclusive.

According to Arnold et al. [28], a mobility hub is a distinct location that provides
a variety of interconnected transport options, complemented by upgraded facilities and
information services designed to attract and support travelers. In particular, an ideal
mobility hub seamlessly combines public transport with shared mobility options such as
bicycles and cars, creating a cohesive and efficient transportation network. Additionally, it
should include provisions for supplementary infrastructure, such as private vehicle parking,
to accommodate diverse user needs. To further enhance its appeal and functionality, a
mobility hub can feature non-mobility facilities, such as green spaces, recreational areas,
parks, landscaped zones, restaurants, retail shops and parcel collection points, transforming
it into a vibrant and versatile space that serves both practical and recreational purposes.

Guidelines for mobility hubs commonly emphasize that hubs should be designed to be
accessible to all users. However, the existing literature lacks specific definitions of different
user groups and their unique needs. When target groups are mentioned, they often refer
broadly to the general population, overlooking the preferences and requirements of distinct
demographic segments. Factors such as hub location, pricing policies and available services
significantly influence a hub’s accessibility for the entire population. It is crucial to avoid
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designs that primarily benefit those with pre-existing access to transport or technology,
ensuring inclusivity for all users [29].

Moreover, mobility hubs offer numerous social benefits, enhancing the quality of life
in urban and regional areas. By promoting public transport and sustainable modes of
travel, hubs reduce congestion, improve traffic flow and decrease travel times [30]. Envi-
ronmentally friendly transport options, including electric vehicles, contribute to lower air
pollution levels, improving public health by reducing issues linked to poor air quality [29].
Additionally, Zijlstra et al. [31] demonstrated that encouraging walking and cycling as well
as the provision of green spaces and exercise areas can foster better physical and mental
health for citizens.

Ku et al. [32] proposed a method to reduce carbon emissions by decreasing passen-
ger car usage through a travel demand management scheme centered on mobility hubs.
The study focused on selecting and adjusting locations with scattered transport facilities,
including bus stops, subways, public parking lots and gas stations, to develop mobility
hubs designed to enhance mobility metabolism. Furthermore, the research presented and
evaluated a design incorporating smart mobility and retrofitting of existing facilities within
the traditional travel demand modeling framework. In an interesting study conducted by
Boulange et al. [33], the relationship between urban design attributes and transport mode
choices was examined across multiple transport modes, including walking, cycling, public
transport and private motor vehicle use. Results revealed that transport-related walking,
cycling, and public transport trips were positively associated with housing diversity scores
and gross dwelling density.

It is worth noting that accessibility is a key advantage of mobility hubs, offering solu-
tions for all citizens, including people with disabilities, the elderly and socially vulnerable
groups. This inclusivity helps to mitigate social inequalities and promote social cohe-
sion [34]. Geurs et al. (2022) [35] found that improved connectivity can stimulate economic
activity, attract investments and generate jobs in areas surrounding mobility hubs.

Interestingly, surveys conducted in three German cities (i.e., Munich, Würzburg and
Offenburg) highlighted that the introduction of mobility hubs increased public awareness
of shared transport systems and their potential. These studies observed a modal shift, with
commuters using carpooling and public transport more frequently [30,36].

The impact of green and smart mobility hubs on society and the economy is influenced
by various factors. Demographic characteristics and existing travel habits play an important
role in determining the readiness to adopt adaptive mobility systems like these hubs. For
instance, public transport and bicycle users have shown early adoption and frequent usage
of electromobility services [31,37]. Similarly, Tsouros et al. [34] revealed that frequent car
users demonstrated potential interest in carpooling systems.

It should be mentioned that the smarter a mobility hub is, the greater its value becomes
for users, resulting in higher utilization rates, enhanced user satisfaction and more signifi-
cant social impacts. These benefits include decreased car use and ownership, improved
accessibility and reduced emissions from road transport. However, the extent to which
mobility hubs influence travel behavior is not yet fully understood. Current research lacks
clarity on the specific conditions that enable hubs to serve as viable alternatives to car use,
thereby enhancing accessibility and equity across the mobility system.

Furthermore, the role of landscaping and the integration of non-motorized services at
mobility hubs, along with their impacts on nearby communities, remain underexplored.
Investigating these aspects further could help unlock the full potential of mobility hubs as
transformative components of sustainable urban and regional transport systems.

The research questions of this paper can be summarized as follows:
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RQ1: How would the development of a mobility hub influence the travel behavior of
citizens in Irakleio and Voula in Attica? Are they willing to use it once developed in their
commuting area?

RQ2: What is the rating assessment of the key elements of a mobility hub that favor or
hinder the acceptance of using it and reducing the use of private cars?

RQ3: What is the correlation of these elements and the relevant logistic regression
weights of each of them?

3. Materials and Methods
3.1. General Methodology Outline

To fulfill the objectives of this study, a stated preference survey was conducted using
questionnaires to evaluate the feasibility and viability of developing and operating smart
and green mobility hubs. The theoretical framework underpinning the methodology is
outlined below, followed by a detailed explanation of the questionnaire design and a
comprehensive description of the stated preference survey.

The methodology of the paper is summarized in the next figure and consists of four
steps. Step 1 focuses on the scientific background in the areas of urban travel patterns,
smart and green mobility hubs, travel preferences and the theoretical background for the
analysis of the questionnaire data. Step 2 identifies the research questions and develops the
methodological strategy. Step 3 is the implementation phase, where the questionnaires are
collected and the analysis is carried out. Finally, Step 4 is the presentation of the findings,
discussion of the results, future work and conclusions (Figure 1).
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The study focused on two specific areas of implementation within the municipality
of Irakleio, Attica, and the municipality of Vari–Voula–Vouliagmeni, Attica, focusing on
Voula. Below, maps of the two municipalities are presented (Figure 2a,b).
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3.2. Questionnaire Design

The design of the questionnaire was carefully developed to align with the research
objectives while ensuring the validity and reliability of the findings deriving from the
study [38,39]. Key principles were followed to achieve this, including maintaining neu-
trality in question phrasing to avoid influencing responses and offering alternatives that
allowed participants to freely express their perspectives. Efforts were made to build trust
by emphasizing the survey’s credibility and ensuring respondent anonymity, particularly
for questions of a personal nature.

To enhance clarity and usability, the questionnaire used simple language and focused
on specific issues to minimize misunderstandings. Questions were grouped logically
and arranged from the simplest to the most complex in order to create a natural flow
and facilitate respondent engagement. The completion time was kept within 5 to 10 min
to ensure practicality, with flexibility for respondents completing it at their leisure in
designated environments.

Additional measures included incorporating familiar terms and control questions
to verify accuracy, avoiding negative framing and using a personal tone to encourage
honest responses. The questionnaire’s professional presentation was designed to maximize
participation, while open-ended questions were structured for seamless data processing,
ensuring responses could be transformed into numerical data for further analysis. This
meticulous approach was essential for collecting high-quality and actionable insights.

3.3. Stated Preference Survey

To investigate respondents’ preferences regarding the development of smart and
green mobility hubs, a survey was conducted using the stated preference method. A
carefully designed questionnaire served as the primary data collection tool, aiming to
evaluate hypothetical scenarios not yet implemented in real-world conditions. The stated
preference method was well suited for this purpose as it captures preferences within a
controlled framework, allowing for the development of mathematical models that describe
respondents’ choices. It has become a prominent tool in transportation research due to
its ability to manage diverse variables, maintain cost efficiency and provide controlled



Urban Sci. 2025, 9, 29 8 of 26

evaluations. Among the various data collection techniques, questionnaires are the most
straightforward and commonly used [40].

On the other hand, the stated preference methods cause a hypothetical bias condition
that should not be neglected in the frame of the study [41]. The hypothetical bias emerges
from the fact that hypothetical scenarios were examined through the questionnaire to
identify commuters’ preferences and perceptions of the likelihood of using a mobility
hub once developed in their territory. With the responses being non-binding, it can be
assumed that individuals’ input is not necessarily what they would carry out in real-life
situations [42].

Data were collected from a sample of 152 individuals aged 18 and older, targeting
commuters in the municipalities of Irakleio and Varis–Voula–Vouliagmeni (focusing on
the area of Voula), Attica. The questionnaires were administered through face-to-face
interviews conducted between 13 June and 20 June 2024, with each session requiring
approximately 10 min to complete. Importantly, the survey was conducted anonymously
and all data collected were used exclusively for research purposes.

The questionnaire consisted of four parts: (i) travel characteristics, (ii) mobility hubs,
(iii) stated preference scenarios and (iv) socio-demographic characteristics. These sections
provided comprehensive insights into commuters’ travel behaviors, preferences for mobility
hubs and the factors influencing their choices, forming a robust foundation for evaluating
the potential of smart and green mobility hubs.

The first part of the questionnaire focused on understanding respondents’ travel habits
and preferences, providing baseline data to contextualize their responses in subsequent
sections. Participants were asked to identify their primary travel mode (e.g., public trans-
port, private vehicle, bicycle or walking) and the main purpose of their trips, categorized
as education, work, leisure or personal commitments. Additional questions addressed
the average time and distance of their daily commutes, as well as their weekly travel
costs, offering insights into the financial and time-related aspects of their mobility patterns.
Respondents also rated the importance of various factors influencing their choice of travel
mode, including cost, travel time, flexibility and availability, on a scale ranging from “Not
at all important” to “Extremely important”. These ratings highlighted the priorities and
trade-offs commuters consider when selecting transportation modes, forming a crucial
foundation for assessing their potential receptiveness to smart and green mobility hubs.

The second part familiarized respondents with the concept of green and smart mobility
hubs, ensuring a clear understanding of their purpose and functionality, particularly for
those unfamiliar with the term. Mobility hubs were defined as well-organized spaces that
centralize environmentally friendly transport services, including public transit, shared
electric bikes, scooters, carpools, taxi ranks and parcel pick-up services. Additionally, these
hubs often feature non-transport amenities such as parks, cafes, comfortable waiting areas
and digital kiosks, enhancing the overall user experience. The questionnaire outlined the
benefits of mobility hubs, emphasizing their ability to improve travel speed and comfort
while contributing to environmental sustainability. Respondents were then asked to evalu-
ate the importance of various transport-related infrastructure (e.g., shared scooters, electric
vehicle charging areas) and non-transport services (e.g., green spaces, parcel collection
points) to determine the most valued features of a mobility hub. Finally, they provided
feedback on their likelihood of using these services and whether they would consider
switching their current primary mode of transport to public transit. This section aimed to
identify both infrastructure priorities and potential shifts in commuter behavior associated
with the implementation of mobility hubs.

The third section of the questionnaire utilized six scenarios based on the stated pref-
erence method to explore factors influencing respondents’ choices regarding the use of a
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smart and green mobility hub. Each scenario presented respondents with two hypothetical
options: Situation (A), a public transport station without a mobility hub, and Situation
(B), a public transport station integrated with a mobility hub. These scenarios allowed
participants to weigh their preferences between the two situations under varying condi-
tions, reflecting real-world trade-offs. The evaluation of preferences was centered around
three critical parameters: time, representing the total trip duration, including waiting and
travel; cost, capturing the financial expenditure for the journey; and comfort, reflecting the
perceived convenience and quality of the travel experience. This section aimed to identify
how these factors influence the likelihood of respondents opting for a mobility hub, offering
insights into the conditions under which such hubs could become an attractive alternative
for commuters.

These parameters, along with their respective values, formed the basis of the compar-
isons in each scenario. The specific parameter values used in the stated preference scenarios
are summarized in Table 1.

Table 1. Parameters and their corresponding values in the context of the stated preference scenarios.

Parameters
Level

Low Medium High

Time 30 min 45 min 60 min
Cost €1.5 €4 €8

Comfort 1 2 3

In this context, each respondent was presented with a hypothetical scenario for a
typical 8:00 a.m. commute to central Athens, where they were asked to choose between a
public transport station with or without a smart and green mobility hub. The comparison
considered parameters such as travel time, cost and comfort, with comfort rated on a
scale from 1 (low) to 3 (high). A smart and green mobility hub was described as a well-
organized space integrating eco-friendly transport options (e.g., public transport, shared
bikes/scooters/cars, taxi stands and parcel pick-up points) alongside non-transport ameni-
ties, like greenery, benches and cafes, designed to enhance user experience and promote
sustainability. A typical scenario of the stated preference analysis is shown in Table 2.

Table 2. A typical scenario of the stated preference analysis.

Scenario Public Transport Station—
No Mobility Hub

Public Transport
Station—with Mobility

Hub

Time 45 min 60 min
Cost €4 €4

Comfort (1: low–3: high) 1 3

Choice

The final part of the questionnaire gathered essential socio-demographic character-
istics. Participants provided useful information with regard to their gender, age and
educational level. These data were crucial for analyzing differences in preferences and
behaviors across various demographic groups. The collected information also contributed
to evaluating how demographic factors influence attitudes and choices related to smart
and green mobility hubs.
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3.4. Theoretical Background of Statistical Analysis

For the statistical analysis, logistic regression was employed. This method was used to
estimate the model parameters and identify the factors significantly influencing transport
mode choices, which is a common application of logistic regression in transportation
studies. Before selecting logistic regression, alternative methods such as linear regression,
discriminant analysis, probit and logit models were also considered. However, logistic
regression was chosen for its ability to model alternative choice probabilities for discrete
dependent variables [43] and its capacity to clearly identify the sensitivity of the parameters
under examination [44]. It should be noted that logistic regression was identified as
the most suitable method for analyzing the data collected through the stated preference
method [45–47].

Logistic regression models are versatile and can be applied to both binary and multi-
nomial scenarios. In cases where there are only two possible outcomes, a binary model
is used, while multinomial models are employed when more than two alternatives are
available. In this research, the binary logistic regression model was selected, as the choices
under consideration involved two possible outcomes.

The parameters of the logistic regression model were estimated using the maximum
likelihood method. The resulting mathematical model is grounded in random utility theory
and begins with the utility function, which expresses the factors influencing the decision in a
linear relationship. The probability of making a particular choice is then calculated through
a nonlinear transformation of the utility function. Logistic regression can accommodate
both binary models and models with multiple alternative choices, making it a flexible and
effective tool for various decision-making scenarios.

The methodology involves constructing a linear utility function that represents the
event of interest as a function of influencing characteristics. Using this utility function, an
appropriate transformation is applied to estimate the probability of the event occurring.

A utility function is defined as a mathematical representation of an individual’s
satisfaction with the attributes of a given alternative. For each alternative i within the
choice set Cn, the utility function for individual n is expressed as follows:

Uin = Vin + εin (1)

where Vin = βiXin, βi is the vector of coefficients, Xin is the vector of variable values and
εin denotes the stochastic component of the utility, capturing unobserved influences on
the choice.

The utility function for logistic regression is defined as

Ui = α0 + α1x1 + α2x2 + · · · + αnxn (2)

where Ui is the utility function of event i; x1,. . ., xn are the variables representing the
characteristics of the problem; α0 is the constant term, accounting for the effects of factors
not included as explicit variables in the model; and α1,. . ., αn are the coefficients of the
variables, indicating their relative contributions to the utility.

The probability of event i occurring is then calculated using the following relation:

Pi =
eUi

1 + eUi
(3)
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4. Results
4.1. Descriptive Statistics

For the purpose of this research, a total of 152 users answered the questionnaire, of
which 47% were commuters in the area of Voula and 53% were commuters in the area of
Irakleio, Attica.

Figure 3 below presents the regional distribution of responses.
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4.1.1. Demographic Characteristics

This section presents the demographic data of survey participants, categorized by
gender, age group and educational level. More specifically, regarding gender, 45% of partic-
ipants were male and 55% were female, indicating a slightly higher female representation
in the overall survey. In Voula, however, 62% of participants were male, compared to 38%
female, displaying a reverse trend where men predominated. In contrast, Irakleio had a
higher proportion of female participants, accounting for 70% of respondents.

The age distribution further revealed notable trends. Among females, 18% were aged
18–30, 14% were 31–45 and 24% were 46–65, demonstrating greater diversity in age groups.
For males, the largest percentage fell within the 18–30 age group, while the 31–45 age group
had the lowest representation. In Voula, a significant proportion of male participants (35%)
were aged 18–30, while females in this area were evenly distributed across the age groups.
In Irakleio, the age distribution of females skewed toward older age groups, with 37% aged
46–65. Considering the distribution of the demographic characteristics of the total sample,
it can be concluded that the sample was representative.

The basic sample characteristics are presented in Table 3.

Table 3. Gender and age distribution.

Irakleio Voula Total

Count % Count % Count %

Male 24 30% 44 62% 68 45%
18–30 9 11% 25 35% 34 22%
31–45 1 1% 13 18% 14 9%
46–65 14 17% 6 8% 20 13%

Female 57 70% 27 38% 84 55%
18–30 10 12% 17 24% 27 18%
31–45 17 21% 4 6% 21 14%
46–65 30 37% 6 8% 36 24%

Total 81 100% 71 100% 152 100%
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4.1.2. Travel Patterns

This section focuses on the analysis of the travel patterns and preferences of residents
in two different areas, Voula and Irakleio. Figures 4 and 5 illustrate the distribution of
commuters by main mode and purpose of travel for each area under consideration. It can
be observed that in both areas, a high proportion of commuters chose their passenger car
for their journeys. In Voula, public transport followed with a significant percentage of use,
along with motorcycles. In contrast, Irakleio exhibited a greater reliance on private cars,
with low percentages of public transport use and active modes such as bicycles and scooters.
This distribution highlights the need for improvements in pedestrian infrastructure and
the promotion of alternative transport modes.
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In terms of the purpose of travel, the primary reason in both Voula and Irakleio was
work, accounting for the majority of trips. In Voula, education ranked second with 17%,
while in Irakleio, personal commitments followed work with 22%.

Table 4 shows the average time and distance of a typical journey, as well as the weekly
cost of travel. In both regions, similar values were observed, with the average distance of a
typical journey being around 16 km and the time being around 32 min. The average weekly
cost required to travel was around €25.

Table 4. Average time and distance of a typical journey by region and average weekly costs.

Scenario Distance Time Weekly Cost

Irakleio 16.6 km 31.3 min €25.2
Voula 15.7 km 32.8 min €25.1

Figure 6 illustrates the average travel time and distance reported by commuters whose
primary transport modes were private cars and metro in the Irakleio area and trams in the
Voula area. No significant differences in travel times or distances between the two areas
were observed, indicating similar commuting patterns across these transport modes.
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Figure 7 depicts the reported importance of characteristics for the choice of transport
mode. In Voula, lower percentages of importance for the evaluated characteristics were
observed compared to the Irakleio area, suggesting a higher sensitivity among Irakleio
commuters when choosing their mode of transport. Specifically, in Irakleio, commuters con-
sidered safety and travel time as the most critical factors (3.6/5), while in Voula, availability,
reliability and travel time were given priority (2.7/5). A notable observation was the clear
difference in priorities, with Irakleio commuters placing greater emphasis on safety, which
may indicate concerns over existing conditions, while Voula commuters valued availability
and reliability, pointing to the need for better service accessibility.

In summary, travel pattern data revealed significant differences in transport usage and
travel purposes between the two areas under study. In Voula, a more balanced distribution
was observed among car, public transport and motorcycle use, whereas in Irakleio, car use
dominated, with notably lower participation in public transport and active modes such as
bicycles and skates. Additionally, the analysis of average travel time, distance and weekly
travel costs provided valuable insights for the planning of green and smart mobility hubs.
Furthermore, the importance attributed to travel mode factors, such as safety, time and
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reliability, underscored the need for tailored improvements in mobility infrastructure and
services to meet the specific demands of each region (Figure 8).
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4.1.3. Assessment of Infrastructures and Transport Modes in Mobility Hubs

This section examines the assessment of various infrastructures and transport modes
at mobility hubs located near tram or metro stations in the areas of Irakleio and Voula.
The analysis highlights differences in infrastructure priorities and needs between the two
areas while also identifying common trends in the perceived importance of specific services
and facilities.

The ratings of the importance of different infrastructure and transport services were
provided on a scale from 0 to 5, with 5 indicating the highest level of importance. In Irakleio,
car charging areas and shared scooter parking spaces were rated as the most important
infrastructure, scoring 3.3 out of 5. The bus stop followed with a score of 2.9, while the
taxi rank was rated slightly lower at 2.8. Shared bicycles received the lowest score of 2.0,
reflecting minimal perceived importance among respondents. On the other hand, in Voula,
car charging areas were also considered the most important, scoring 3.1. Shared scooters
and the bus stop followed closely with scores of 3.0 and 2.8, respectively. The taxi rank
was rated at 2.4 and shared bicycles, similar to Irakleio, received the lowest score of 2.0.
Figure 9 presents an overall assessment of infrastructure and transport services at mobility
hubs by region.
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Overall, the data revealed some common patterns and differences. In both areas, car
charging points and shared scooters near tram or metro stations were considered relatively
important. Car charging areas were prioritized slightly higher in Voula compared to
Irakleio, while bus stops were rated similarly in both locations. Taxi ranks and shared
bicycles, however, were consistently rated as less important infrastructure across both areas.
These observations underscore the need for tailored infrastructure improvements that align
with the specific preferences and priorities of commuters in each region.

Figure 10 illustrates the perceived importance of various facilities and non-transport
services at mobility hubs located near tram or metro stations in Irakleio and Voula. To
begin with, in Irakleio, green spaces and smart benches with mobile charging emerged as
the most valued facilities, receiving scores of 3.3 and 3.1, respectively. Public information
kiosks (info kiosks) were equally rated at 3.1, followed by a café/canteen with a score of
2.9. Parcel collection points were rated 2.7, while children’s playgrounds were consistently
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rated the lowest, with a score of 2.0, indicating limited perceived importance. Interestingly,
in Voula, smart benches with mobile charging and info kiosks were considered the most
important services, each scoring 3.1. Green spaces followed closely with a score of 3.0,
while the café/canteen was rated at 2.9. Parcel collection points received a lower rating of
2.4 and, similar to Irakleio, children’s playgrounds scored the lowest at 2.0.
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It is worth mentioning that in both areas, green spaces and smart benches with mobile
charging were seen as highly important facilities, highlighting their broad appeal. However,
the specific priorities differed slightly, with info kiosks being more valued in Voula and
green spaces and smart benches receiving higher importance in Irakleio. The consistently
low rating of children’s playgrounds in both areas suggests they are not considered critical
infrastructure for mobility hubs.

With regard to the intention to use services at smart and green mobility hubs, the
results revealed a high level of acceptance and interest in both areas. In Voula, an over-
whelming 90% of respondents indicated their willingness to utilize these services, demon-
strating strong support for the concept. In Irakleio, while slightly lower, the acceptance
rate remained significant, with 87% of participants expressing interest. These findings
highlight the broad appeal of smart and green mobility hubs and their potential to be
widely embraced by commuters in both regions.

Figure 11 depicts the willingness of commuters in Irakleio and Voula to use the services
provided by a smart and green mobility hub.

Concerning the impact of mobility hubs on mode shift to public transport, findings
from the stated preference survey demonstrated notable differences between the two
areas. In particular, in Voula, 62% of respondents indicated a willingness to switch to
public transport (Yes). Only 6% responded negatively (No), while the remaining 32% were
undecided (Maybe), reflecting moderate uncertainty. On the contrary, in Irakleio, 46% of
respondents expressed a willingness to transition to public transport (Yes). However, a
significant 51% were uncertain (Maybe) and only 4% responded negatively (No), indicating
slightly greater hesitation compared to Voula.

Thus, it was found that the implementation of a smart and green mobility hub has
the potential to encourage a substantial mode shift toward public transport in both areas.
Residents of Voula appeared more inclined to adopt public transport, while those in Irakleio
exhibited higher levels of uncertainty, as reflected by the larger proportion of “Maybe”
responses. These findings provide valuable insights into the varying infrastructure needs
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and acceptance levels of the two areas, offering guidance for tailoring mobility hub designs
to local preferences.
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Figure 12 examines the likelihood that the presence of a smart and green mobility hub
would motivate residents to shift their primary mode of daily travel to public transport.
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In order to briefly summarize the above results, the following figure shows the most
significant findings (Figure 13).



Urban Sci. 2025, 9, 29 18 of 26
Urban Sci. 2025, 9, x FOR PEER REVIEW 19 of 28 
 

 

Figure 13. Assessment of infrastructures and transport modes in mobility hubs. 

4.2. Logistic Regression Model 

Two binomial logistic regression models were developed in order to analyze the fac-
tors influencing the likelihood of using a green and smart mobility hub, should such hubs 
be implemented at the tram station “Voula” and the metro station “Irakleio”. The models 
were developed for each area individually. The objective of the analysis was to examine 
how various factors, including travel time, cost, comfort, primary mode of travel, purpose 
of travel, perceived importance of flexibility and intention to use green and smart mobility 
hubs, affect commuters’ decisions to utilize the public transport services available at these 
stations. To ensure the reliability and accuracy of the regression analysis, a Pearson corre-
lation test was conducted. This test identified relationships between the variables and con-
firmed that there were no multicollinearity issues, ensuring the reliability and accuracy of 
the regression analysis. 

Table 5 provides the results of the mobility hub usage model for the Irakleio area. 

Table 5. Mobility hub usage model for the Irakleio area in Attica, Greece. 

Parameters Category Reference Estimate Pr (>|z|) Odds Ratio 
(Intercept) - - 1.121 0.261 3.067 
Travel time - - −0.047 0.016 0.954 
Travel cost - - −0.278 0.000 0.757 

Comfort of travel - - 0.069 0.582 1.071 

Main transport mode 
Motorcycle 

Passenger car 
0.313 0.635 1.367 

Taxi 0.680 0.306 1.974 
Tram 0.572 0.148 1.771 
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4.2. Logistic Regression Model

Two binomial logistic regression models were developed in order to analyze the
factors influencing the likelihood of using a green and smart mobility hub, should such
hubs be implemented at the tram station “Voula” and the metro station “Irakleio”. The
models were developed for each area individually. The objective of the analysis was to
examine how various factors, including travel time, cost, comfort, primary mode of travel,
purpose of travel, perceived importance of flexibility and intention to use green and smart
mobility hubs, affect commuters’ decisions to utilize the public transport services available
at these stations. To ensure the reliability and accuracy of the regression analysis, a Pearson
correlation test was conducted. This test identified relationships between the variables and
confirmed that there were no multicollinearity issues, ensuring the reliability and accuracy
of the regression analysis.

Table 5 provides the results of the mobility hub usage model for the Irakleio area.
The logistic regression model for the Irakleio area revealed that travel time and travel

cost were significant predictors in the model, both showing negative effects on the likeli-
hood of mobility hub adoption. Specifically, the estimate for travel time was −0.047, with a
significant p-value of 0.016 and an odds ratio of 0.954, suggesting that for every additional
unit of travel time, the likelihood of using the mobility hub decreases. Similarly, travel
cost had a stronger negative effect, with an estimate of −0.278, a highly significant p-value
of 0.000 and an odds ratio of 0.757, indicating that higher commuting costs significantly
reduce the probability of using the hub.

At the same time, comfort of travel, although included in the model, did not have a
statistically significant impact on mobility hub usage in Irakleio, with a p-value of 0.582. This
suggests that, while comfort may be a relevant factor, it was not decisive for commuters
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in this area when considering the adoption of a mobility hub. Interestingly, the main
transport mode exhibited varying influences. Metro users showed the highest likelihood
of adopting mobility hubs, with an estimate of 0.744, a marginal p-value of 0.089 and an
odds ratio of 2.105. Tram users also showed a positive, though not statistically significant,
tendency toward mobility hub usage (estimate of 0.572, p-value of 0.148, odds ratio of
1.771). Conversely, walking as a primary mode of transport had a significant negative
impact, with an estimate of −0.820, a p-value of 0.040 and an odds ratio of 0.440, indicating
that pedestrians were less inclined to use a mobility hub compared to car users.

Table 5. Mobility hub usage model for the Irakleio area in Attica, Greece.

Parameters Category Reference Estimate Pr (>|z|) Odds Ratio

(Intercept) - - 1.121 0.261 3.067
Travel time - - −0.047 0.016 0.954
Travel cost - - −0.278 0.000 0.757

Comfort of travel - - 0.069 0.582 1.071

Main transport mode

Motorcycle

Passenger car

0.313 0.635 1.367
Taxi 0.680 0.306 1.974
Tram 0.572 0.148 1.771
Metro 0.744 0.089 2.105

Bus/trolleybus 15.750 0.994 6.921
Bicycle/scooter −0.007 0.985 0.993

Walking −0.820 0.040 0.440

Main purpose of travel
Education

Work
−1.028 0.237 0.358

Entertainment 0.475 0.092 1.608
Personal commitments −0.079 0.938 0.924

Importance of flexibility as a parameter
for mode choice

Slightly important

Not at all
important

- - -
Moderately important 0.002 0.999 1.002

Important 0.064 0.948 1.067
Very important 0.616 0.674 0.540

Extremely important - - -

Intention to use the mobility hub Maybe
Yes

0.115 0.727 1.122
No −1.550 0.235 0.212

Change of main transport mode to public
transport, in the case of a mobility hub

Maybe
Yes

−1.048 0.000 0.351
No −1.216 0.078 0.296

The main purpose of travel did not emerge as a significant determinant for mobil-
ity hub usage. However, entertainment-related travel showed a positive trend, with an
estimate of 0.475 and a p-value of 0.092, though it fell short of statistical significance.
Education-related travel exhibited a negative but non-significant influence.

The intention to use the mobility hub was an important factor in the model. Re-
spondents who were undecided (“Maybe”) about using the hub showed no statistically
significant difference compared to those who said “Yes”. However, those who explicitly
rejected the idea (“No”) had a lower likelihood of using the hub, though this result was not
statistically significant (estimate of −1.550, p-value of 0.235, odds ratio of 0.212).

Finally, the willingness to change the main transport mode to public transport in the
presence of a mobility hub was a critical factor. Respondents who answered “Maybe” had a
significantly reduced likelihood of adopting the hub, with an estimate of −1.048, a p-value
of 0.000 and an odds ratio of 0.351. Similarly, those who responded “No” showed an even
lower likelihood, with an estimate of −1.216, a marginally significant p-value of 0.078 and
an odds ratio of 0.296.

These findings suggest that in Irakleio, reducing travel time and costs, targeting metro
and tram users and encouraging acceptance to public transport adoption are key strategies
for increasing the likelihood of mobility hub usage. Conversely, addressing barriers for
pedestrians and those hesitant to change their primary mode of travel could further enhance
the success of such hubs.
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According to Table 6, travel time and cost emerged as significant factors in the logistic
model applied, both negatively impacting the probability of mobility hub adoption. Travel
time had an estimate of −0.048, a p-value of 0.021 and an odds ratio of 0.953, suggesting
that even a small increase in travel time reduces the likelihood of commuters using the
hub. Similarly, travel cost showed a strong negative effect, with an estimate of −0.246,
a p-value of 0.004 and an odds ratio of 0.782, indicating that higher costs significantly
deter potential users. On the other hand, comfort of travel had a positive but statistically
insignificant effect, with an estimate of 0.205 and a p-value of 0.124. While comfort may
influence commuter preferences, its impact in this model was not substantial enough to
draw definitive conclusions.

Table 6. Mobility hub usage model for the Voula area in Attica, Greece.

Parameters Category Reference Estimate Pr (>|z|) Odds Ratio

(Intercept) - - −0.954 0.199 0.385
Travel time - - −0.048 0.021 0.953
Travel cost - - −0.246 0.004 0.782

Comfort of travel - - 0.205 0.124 1.227

Main transport mode

Motorcycle

Passenger car

0.433 0.252 1.543
Taxi 1.390 0.023 4.016
Tram - - -
Metro 0.555 0.164 1.741

Bus/trolleybus −0.775 0.019 0.461
Bicycle/scooter −0.401 0.497 0.670

Walking - - -

Main purpose of travel
Education

Work
−0.746 0.034 0.474

Entertainment −0.629 0.223 0.533
Personal commitments 0.374 0.305 1.453

Importance of flexibility as a parameter
for mode choice

Slightly important

Not at all
important

1.939 0.012 6.950
Moderately important 1.818 0.018 6.161

Important 1.598 0.027 4.945
Very important 1.978 0.012 7.228

Extremely important - - -

Intention to use the mobility hub Maybe
Yes

−0.330 0.435 0.719
No

Change of main transport mode to public
transport, in the case of a mobility hub

Maybe
Yes

−0.400 0.152 0.670
No −0.296 0.561 0.744

The main transport mode revealed diverse effects on mobility hub adoption. Taxi
users exhibited the highest likelihood of using the hub, with an estimate of 1.390, a p-value
of 0.023 and an odds ratio of 4.016, suggesting that taxi users were more than four times as
likely to adopt the hub compared to car users. Conversely, bus/trolleybus users showed a
significant negative effect, with an estimate of −0.775, a p-value of 0.019 and an odds ratio
of 0.461, indicating a lower probability of hub usage compared to car users. Metro users
had a positive but non-significant influence, with an estimate of 0.555 and an odds ratio of
1.741, indicating moderate receptiveness.

Table 6 provides the results of the mobility hub usage model for the Voula area.
As per the main purpose of travel, a significant impact on mobility hub adoption was

identified. Education-related travel had a significant negative impact, with an estimate of
−0.746, a p-value of 0.034 and an odds ratio of 0.474, suggesting that those traveling for
education purposes were less likely to use the hub. Entertainment-related travel showed
a negative but non-significant effect, while personal commitments had a positive but
non-significant influence.

The importance of flexibility as a parameter for mode choice was a key determinant.
Commuters who rated flexibility as “Slightly important”, “Moderately important”, “Impor-
tant”, or “Very important” showed significantly higher odds of adopting the mobility hub,
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with odds ratios ranging from 4.945 to 7.228. This underscores the critical role flexibility
plays in influencing commuter preferences for mobility hub adoption.

Lastly, the intention to use the mobility hub and willingness to change the primary
mode of transport to public transport showed less pronounced effects. Respondents who
answered “Maybe” to the intention to use the hub had a reduced likelihood of adopting
it, but the result was not statistically significant (estimate of −0.330, p-value of 0.435).
Similarly, those hesitant to change their main transport mode showed a lower probability
of hub adoption, but the effects were not significant (change line).

These findings suggest that in Voula, targeting taxi users, emphasizing flexibility and
addressing barriers such as travel time and costs are critical strategies for increasing the
adoption of green and smart mobility hubs. Efforts to engage bus/trolleybus users and
those traveling for educational purposes may also be necessary to broaden the hub’s appeal.

5. Discussion
The results of this study echo findings from other research that emphasizes the im-

portance of integrating smart and sustainable mobility solutions into urban transportation
systems [48]. For example, Hosseini et al. (2024) [49] discuss how shared electric mobility
hubs can scale effectively while offering significant environmental benefits, which aligns
with the positive reception of green and smart mobility hubs observed in Voula and Irak-
leio. Their focus on reducing emissions and improving efficiency strengthens the case for
prioritizing environmentally friendly features in mobility hubs. Similarly, Hosseini et al.
(2023) [50], along with Hachette and L’hostis [51], highlight the need to optimize shared
mobility hubs to meet demand. This reinforces the idea that elements like green spaces and
smart charging benches could play a key role in attracting users.

On a broader scale, other studies point out the social benefits of smart urban mobility,
illustrating how well-designed hubs can not only improve transportation options but also
enhance urban livability [32,52]. This supports our finding that mobility hubs contribute
to creating more enjoyable and efficient urban environments. What is more, Gulc and
Budna [53] recently added to this by offering a classification framework for smart and
sustainable urban mobility, which could help guide future projects tailored to the needs of
specific cities.

The role of local context and infrastructure in gaining public support is further re-
flected in other global examples. Kayisu et al. [54] explore how smart mobility could ease
traffic congestion and improve road safety in Kinshasa, Asia. Although the context is
different from Europe, their findings resonate with the potential of mobility hubs in ad-
dressing urban challenges in the Mediterranean area as well. Similarly, a study from Saudi
Arabia [55] highlights how benchmarking can support the development of smart mobility
infrastructure, offering valuable insights for expanding mobility hubs in urban areas.

The integration of innovative technologies along with active involvement also plays a
significant role in public acceptance. Melo et al. [56] show how embracing public prefer-
ences and public participation—such as the use of drones in logistics—can foster trust and
enthusiasm, mirroring our finding that accessible and practical technologies, like smart
charging benches, are highly valued by commuters. In parallel, the role of continuous
engagement and cooperation between various stakeholders of the mobility ecosystem is
investigated in another study, which highlights the added value of further expanding the
current research with top-down input through surveys to stakeholders as a next important
step [57].

Finally, Sinou et al. [58] emphasize the importance of adopting a holistic approach to
sustainable urban design in central areas, which, when combined with the study in this
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paper, leads to the conclusion that mobility hubs should be part of a larger vision that takes
environmental, social and cultural factors into account.

Focusing on the study of this paper, it reinforces the growing consensus that green and
smart mobility hubs are a vital part of sustainable urban mobility. By prioritizing thoughtful
design and responding to public needs, these hubs can significantly improve transportation
systems, enhance quality of life, and reduce environmental impacts. Future research should
explore these concepts further by examining larger populations, incorporating advanced
technologies and evaluating the long-term effects of such hubs on cities and communities.

The results of this study demonstrated the crucial role that travel time, cost and
flexibility play in shaping users’ decisions. Specifically, reducing commuting time and costs
emerged as key drivers for increasing the likelihood of public transport and alternative
travel mode adoption. In addition, the analysis revealed that local transport preferences
and conditions heavily influence mobility hub usage. In Voula, commuters relying on
taxis and valuing flexibility were particularly receptive to mobility hubs, while in Irakleio,
metro users showed a higher inclination toward hub adoption. Conversely, pedestrians
in both areas demonstrated lower interest, suggesting the need for improved pedestrian
connectivity to hubs.

The study also highlighted the importance of integrating diverse infrastructure and
services into mobility hubs to meet user expectations. Amenities such as green spaces,
smart benches with charging facilities and digital kiosks were highly valued, reflecting
commuters’ preferences for convenience and sustainability. Furthermore, the intention to
use hubs and willingness to shift to public transport varied between the two areas, with
Voula displaying greater readiness and Irakleio indicating higher levels of uncertainty.

Regarding the logistic regression models developed for the Irakleio and Voula areas,
they both revealed significant insights into the factors influencing the likelihood of using
green and smart mobility hubs. With regard to travel time and costs, the analysis across
the two models demonstrated that travel time and commuting costs had a negative and
statistically significant effect on the likelihood of using public transport and alternative
travel modes facilitated by smart and green mobility hubs. This finding underscores the
importance of reducing travel time and costs to encourage users to adopt these sustainable
transport options. The consistent estimates and likelihood ratios across the models highlight
the critical role these factors play in influencing commuter decisions. Such interventions
could significantly enhance the attractiveness and utility of mobility hubs, particularly in
areas like Irakleio, where reliance on private vehicles is higher.

The primary mode of transport showed varying influences across regions. In Voula,
taxi users were significantly more inclined to adopt mobility hubs, emphasizing the role
of convenience and on-demand transport. Conversely, in Irakleio, metro users displayed
higher adoption rates, pointing to the potential of well-integrated public transport systems
to drive mobility hub utilization. Interestingly, walking was a less favorable mode in both
areas, suggesting a need for enhanced infrastructure to encourage pedestrian connectivity
to mobility hubs.

In addition, flexibility emerged as a significant factor influencing mobility hub adop-
tion across all models, with particular importance in Voula. This highlights the value
commuters place on adaptability in their mobility options, enabling them to meet diverse
needs and circumstances. The high ratings for flexibility underscored its critical role in the
success of smart and green mobility hubs, as users prioritize transport systems that can
seamlessly integrate into their dynamic routines.

Furthermore, the intention to use mobility hubs played a remarkable role in the Irak-
leio model, with negative responses such as “Maybe” and “No” significantly diminishing
the likelihood of hub adoption. This finding emphasizes the importance of addressing com-



Urban Sci. 2025, 9, 29 23 of 26

muter reluctance or skepticism to improve the likelihood of success for these hubs. Clear
communication of benefits and enhancements in services may help mitigate this reluctance.

Summing up, the models collectively revealed that travel time, cost, flexibility and
the primary mode of transport were critical factors influencing commuters’ decisions to
use smart and green mobility hubs. The results provide valuable insights for designing
and implementing strategies aimed at encouraging greater use of public transport and
promoting alternative travel modes such as cycling, skating and walking. Lastly, it should
be noted that improving travel conditions and tailoring mobility hub services to align with
commuter preferences and needs can significantly enhance their adoption and usability.

5.1. Limitations

This study has certain limitations that should be acknowledged. Firstly, the stated
preference method, while effective at capturing hypothetical scenarios, may not fully reflect
real-world behavior. Respondents’ choices in the survey could differ from their actual
behavior when faced with similar decisions in real conditions. This limitation underscores
the need for cautious interpretation of the findings and further validation through revealed
preference studies or pilot implementations of mobility hubs.

The study relies on quantitative data based on the developed stated preference survey.
Even though this approach provides a valuable basis for evaluating and quantifying the
selected parameters, it may not fully capture the complexity of the topic of travel behavior,
habits, attitudes and motivations of the respondents. The study could be broadened in
order to delve deeper into personal perceptions and identify potential resistance.

Additionally, the study was geographically limited to two areas in the Attica region,
namely Irakleio and Voula. While these locations provided valuable insights, the results
may not be generalizable to other regions with different socioeconomic, cultural or transport
characteristics. The study could be expanded in order to include a more diverse set of
locations and enhance the robustness and applicability of the findings.

Moreover, the sample size of this study, although sufficient for statistical modeling,
may limit the detection of great influences and interactions among variables. A larger
sample size could provide further and more accurate insights into the heterogeneity of
commuter preferences and behaviors.

5.2. Future Reseacrh

Future research should focus on conducting longitudinal studies to observe how actual
behavior aligns with stated preferences once mobility hubs are implemented. Additionally,
incorporating revealed preference data could provide a more comprehensive understanding
of commuter decisions and the factors driving mobility hub adoption.

Expanding the geographical scope of the research to include urban, suburban and rural
contexts could offer a broader perspective on mobility hub utility and acceptance. What is
more, comparative analyses across different regions could also uncover unique challenges
and opportunities, informing more tailored and effective implementation strategies. Future
research should also investigate additional factors, such as weather conditions, frequency
of travel and car ownership, as these variables may significantly affect the likelihood of
mobility hub adoption.

Finally, integrating advanced modeling techniques, such as mixed logit or machine
learning approaches (e.g., Random Forests, Discrete Choice Models), could capture complex
interactions among variables and provide deeper insights into commuter preferences.
Also, integrating qualitative research methods could enrich the findings by incorporating
qualitative data. Future studies should also examine the long-term impacts of mobility
hubs on urban mobility patterns, environmental sustainability and social equity.
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6. Conclusions
This research aimed to explore the acceptance and usage of smart and green mobility

hubs. To investigate respondents’ preferences regarding the development of smart and green
mobility hubs, a survey was conducted using the stated preference method. In particular, a
specially designed questionnaire with four key sections—(a) travel characteristics, (b) mobility
hubs, (c) stated preference scenarios and (d) socio-demographic characteristics—served as
the main tool to capture users’ preferences and behaviors. The survey targeted a sample of
152 individuals aged 18 and older, residing in the municipalities of Irakleio and Varis–Voula–
Vouliagmeni (Voula), Attica.

Overall, the research emphasized the potential of green and smart mobility hubs to
serve as transformative elements of sustainable urban mobility. It is important to address
the identified challenges and tailor mobility hub designs to the unique challenges of each
area. Insights from regional cooperation initiatives, such as adopting green vehicles and
fostering sustainable logistics, provide a roadmap for developing policies that ensure long-
term environmental responsibility and equitable access across diverse communities [59].

Policymakers can significantly enhance the appeal and effectiveness of such initiatives,
contributing to reduced reliance on private vehicles, improved urban connectivity and envi-
ronmental sustainability. Authorities and governance bodies should prioritize investments
in infrastructure that enhances accessibility and connectivity, such as pedestrian-friendly
pathways and multimodal transit linkages. In parallel, encouraging public–private partner-
ships to facilitate the development of advanced facilities, implementing targeted awareness
campaigns and financially incentivizing the use of alternative transport modes can further
increase the adoption of mobility hubs. Thus, to move towards shaping holistic and valid
policy recommendations, “top-down” research is necessary and will take place during the
next months by the authors.
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