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This study investigates the willingness to adopt (WTA) Mobility as a Service (MaaS) solutions among members of
Italian university communities, based on over 4000 responses collected through two survey campaigns at the
Politecnico di Milano and the University of Genoa. Ordered logit models were estimated to assess the influence of
socio-demographic characteristics, travel habits, and individual perceptions on MaaS adoption. Identified key
determinants include travelers’ satisfaction with current transport options, which is negatively associated with
WTA, in line with existing findings that satisfied users are less likely to change travel behavior. Results partially
align with prior studies that identify private car ownership as a barrier. Use of journey planning apps is positively
associated with MaaS adoption, reinforcing prior research on the importance of digital familiarity. This study
also presents findings that diverge from previous literature: age does not significantly influence WTA, and ser-
vices such as bike sharing and car sharing do not yield measurable utility in the adoption decision. The analysis
reveals substantial heterogeneity in preferences both across and within the two university contexts, as confirmed
by the significance of several random parameters capturing individual-level variation. These results underscore
the importance of developing flexible, context-sensitive Maa$ strategies. Given the diversity of preferences and
influencing factors, a one-size-fits-all approach is unlikely to be effective.

regulatory, social, technical, and financial aspects. As Karlsson et al.
[11] highlighted, institutional commitment on both the legislative and

1. Introduction

Mobility as a Service (MaaS) has been identified as a strategical tool
to support the digital and green transition of urban transport systems
[1]. The availability of a one-stop-shop solution that facilitates
multi-modal travel planning, booking and purchasing has been recog-
nized as a significant driver for promoting modal shifts toward sus-
tainable modes of transport [2,3]. Nevertheless, as highlighted by de
Viet and Molin [4], Zhang and Zhang [5] and Pritchard [6], achieving a
shared vision regarding these outcomes remains elusive, and the po-
tential benefits for the green transition of transport systems continue to
be debated. Furthermore, large-scale MaaS implementations have faced
persistent challenges for nearly a decade [7], despite relevant exceptions
worldwide - with Helsinki, Finland, standing out as a prominent
example, albeit also a striking case of bankruptcy [8]. Additionally, the
Covid-19 pandemic posed a significant setback in advancing these ini-
tiatives [9].

Relevant barriers to MaaS planning and implementation have been
identified across several dimensions [10], including institutional,
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financial fronts proves to be necessary to develop structured
MaaS-related initiatives: a coherent policy framework and dedicated
resources [12] are essential prerequisites.

In this direction, several steps have been taken within the Italian
context to foster and support the implementation of similar actions. In
2021, the Italian National Recovery and Resilience Plan (namely, PNRR
— Piano Nazionale di Ripresa e Resilienza) [13] -launched as part of the
NextGeneration EU (NGEU) initiative to support post-Covidl9
pandemic recovery- included a relevant MaaS-related action: the
“Mobility as a Service for Italy” project [14]. The main concept was to
engage and coordinate Metropolitan Areas and Regions in the imple-
mentation of Maa$S pilots. This action represented the first spark for
progressive institutional commitment. A public consultation process was
subsequently launched to gather technical data and information on the
implementation of a national open back-end platform, the so-called Data
Sharing and Service Repository Facilities (DS&SRF), to deliver digital
services to MaaS Operators and transport providers, thus supporting
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MaasS for Italy pilots’ integration and data-sharing. As for the DS&SRF,
necessary prerequisites were investigated in terms of [15]: i. Platform
design and digital development; ii. Level of service; iii. User account
management; iv. Secure and automated interactions among operators
and with Public Administrations; v. Transport and mobility data stan-
dardization; vi. Fares-related data; vii. Travel planning support; viii.
Travel confirmation and registration processes; ix. Performance
monitoring.

The results of the consultation finally led to the definition of multiple
scenarios regarding data-sharing among the partners involved and the
potential to modify and integrate platform architecture. Moreover, the
establishment of a National Access Point (NAP) to deliver open mobility
and transport data, in compliance with European Union legislation re-
quirements [16], as well as the progressive standardization of data
collection based on the NeTEx profile [17], created favorable conditions
for widespread and effective implementation [18].

Nevertheless, it should be highlighted that, given the novelty of the
solution [19], and the significant behavioral changes required by the
Maa$ paradigm [20], institutional commitment and a coherent frame-
work alone may not be sufficient. Users’ willingness to adopt (WTA)
may indeed constitute a significant barrier to MaaS implementation and
up-scaling [21]. Consequently, a growing interest in users’ acceptance
has emerged among researchers, focusing on the investigation of the
most influential factors [22] affecting MaaS-related choices. In addition
to exogenous variables, such as travel features, service quality and urban
environment characteristics, users’ individual features have proven to
be key factors. Specifically, elements such as age [23], gender [24],
education [25], as well as ownership of vehicles, public transport (PT)
passes or driver’s licenses [26], have been identified as pivotal in driving
or hindering individuals’ WTA MaaS$ solutions.

In this regard, several MaaS-related initiatives have been launched in
Italy to engage young users [27-29], as they are generally considered
more environmentally conscious and open to new experiences [30,31],
as well as more prone to embracing innovative technologies [32].
Existing studies suggest that university communities are ideal contexts
for such initiatives, as they gather young, highly-educated, environ-
mentally aware, and tech savvy users [33-36]. However, universities
remain particularly compelling case studies for MaaS implementation
not only due to their demographic characteristics, but also because of
their spatial, organizational, and institutional features. University
campuses typically have well-defined geographic boundaries, central-
ized governance structures, and offer several monomodal and multi-
modal mobility options to commuters [37-39], such as shuttles,
bike-sharing schemes, and partnerships with local public transit pro-
viders, which make them ideal testbeds for integrated mobility solu-
tions. Moreover, universities are hubs of innovation and research,
offering fertile ground for the co-development, monitoring, and iterative
improvement of MaaS initiatives. These settings also provide access to a
concentrated population of early adopters who can offer meaningful
feedback and generate valuable usage data, thereby contributing to the
refinement and scalability of MaaS models.

Previous considerations also guided the actions of the Mobility
Working Group of the Italian University Network for Sustainable
Development (namely, RUS - Rete delle Universita per lo Sviluppo soste-
nibile) [40], which gathers 86 Italian universities to promote mobility
management strategies and actions. In details, within the RUS institu-
tional initiative to coordinate universities in enabling their respective
Mobility Managers to provide dedicated surveys to investigate students
and staff mobility behaviors and their willingness to shift to innovative
sustainable mobility options — required by Italian legislation [41] in
order to define Home-University Commuting Plans (namely, PSCL —
Piano degli Spostamenti Casa-Lavoro) — a decision was made to explore
the potential interest in the development of MaaS options dedicated to
university communities. Such standardization efforts could constitute a
relevant opportunity to overcome another research gap concerning
university contexts and MaaS: the lack of comparative studies. Since
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academic communities are highly unique in terms of size, age groups,
and scientific fields, and are often site-specific, they are rarely involved
in research studies focusing on user behavior through a comparative
approach, unlike what has been done by other scholars [42] for broader
urban contexts.

In summary, this research aims to comparatively investigate the
WTA Maas$ solutions among university community members, focusing
on two major institutions in Italy: the University of Genoa (UniGe) and
the Politecnico di Milano (PoliMi). This work builds upon previous
studies, including Coppola et al. (2025) [31] and Silvestri et al. (2025)
[35], which examined the case of Politecnico di Milano in isolation, and
Caballini et al. (2022) [43], which offered a territorial comparison
across Rome, Turin, and Genoa, although without focusing specifically
on university contexts.

The present study addresses this gap by conducting a targeted
investigation of MaaS acceptance within academic communities in
North-Western Italy. This approach not only extends prior case studies
but also aligns with the objectives of the RUS. In fact, this research
represents a first step in a broader effort, as the extension of the survey to
other Italian universities within the RUS network is currently underway.
In doing so, this study aims at developing a more comprehensive un-
derstanding of user preferences and to explore potential heterogeneity
across different institutional and urban contexts.

This study also contributes to a growing body of international
research, such as the works of Kriswardhana and Esztergar-Kiss (2023,
2025) [33,44] at the University of Budapest (Hungary) and Le Pira et al.
(2023) at the University of Catania (Italy), which highlight the relevance
of local factors in shaping MaaS adoption.

Finally, most existing studies on MaaS adoption in university settings
focus primarily on service preferences within predefined Maa$S config-
urations [33], or on users’ willingness to share mobility-related data
[34]. In contrast, the present work contributes with a comparative
analysis aimed at assessing whether and how individual
socio-demographic characteristics, travel habits and transport
supply-related variables influence users’ WTA. Building on the literature
that highlights the unique features of university communities, this study
seeks to expand current knowledge not only on desired service features
within MaaS platforms, but also on broader factors shaping sustainable
mobility behavior and Maa$S adoption dynamics.

The remainder of the manuscript is structured as follows. Section 2
examines the key features of the large-scale survey campaigns con-
ducted in both cities, highlighting potential similarities and differences
between the two contexts. Additionally, the modeling approach is out-
lined. In Section 3, the collected data are thoroughly analyzed, focusing
on the sample composition within each community, and the estimated
Ordered Logit models are presented. Section 4 discusses the findings and
the policy implications for MaaS implementation both within and
beyond university communities. This section also addresses the study’s
limitations and suggests directions for future research. Section 5 pro-
vides concluding remarks on the importance of MaaS platforms for
communities and their wider impact.

2. Materials and methods
2.1. Data collection

To assess the willingness of university members to adopt MaaS$ so-
lutions, sample surveys were conducted among the communities of the
University of Genoa and Politecnico di Milano. In terms of community
size, UniGe has approximately 39,000 members, including 36,000 stu-
dents, 1500 professors and researchers, and 1300 technical and
administrative employees. Despite the university’s presence in all four
provinces of the Liguria region, its main campus is located in Genoa and
is divided into 22 departments, which can be grouped into three clusters:
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e The Eastern cluster encompasses the scientific departments of Engi-

neering, Medical Studies, Chemistry, Physics, and Natural Sciences.

This area is less accessible by PT services, as it is located approxi-

mately 4 km from the nearest railway station, and it offers a limited

but nonetheless significant number of parking options.

The Central cluster includes the Departments of Architecture and

Design, Education, and Psychology. It is well-connected by PT op-

tions, including bus alternatives and the metro line. The two main

railway stations in the city are located within 1 to 3 km. However,
parking facilities are almost non-existent.

e The Western cluster houses the Humanities and Social Sciences de-
partments. This area is located <1 km from one of the main train
stations and is well-served by PT services, including buses and the
metro line. Park-and-ride facilities are available.

PoliMi community, on the other hand, consists of approximately
60,000 members, of whom 52,000 are students. Its 12 campuses are
distributed across six provinces in the Lombardy region, with two
located in Milan: Bovisa and Leonardo. Both campuses are centrally
located, with Milano Bovisa situated 6 km from Milan Central Station
and Milano Leonardo just 2 km away. Both campuses are well-served by
PT services, including metro lines, buses, urban railways, and ample
parking facilities.

The dispersed layout of UniGe facilities poses a significant challenge
to the promotion of a shift toward sustainable mobility compared to
PoliMi. In this regard, it is notewortht to compare Fig. 1, which depicts
UniGe, with Fig. 2, illustrating the configuration of PoliMi facilities. This
comparison highlights the differences between the two contexts in terms
of campus structures and the availability of local transport system.
Indeed, PoliMi campuses are well served by PT, while UniGe campuses,
due to their dispersed layout, are less accessible by public transport.

Regarding shared mobility services, the city of Genoa relies primarily
on two operators: Zena-By-Bike, a municipal station-based bike-sharing
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service, and Elettra Car Sharing, a fully electric car-sharing system.
Zena-By-Bike stations are mainly concentrated in the city center, while
Elettra operates both as a free-floating service within central areas and
as a station-based service in peripheral zones. In contrast, the city of
Milan offers a significantly broader range of shared mobility services,
supported by twelve different providers. These include car sharing,
moped sharing, bike sharing, and e-scooter sharing, with coverage that
is widespread and relatively uniform across the city. Given the wide
availability of shared mobility services in Milan, no substantial differ-
ences exist among the PoliMi campuses in terms of access to these ser-
vices. Similarly, in Genoa, due to the limited overall modal share of
shared mobility, campuses are not differentiated based on the supply of
such services.

The survey campaigns in Genoa and Milan were conducted during
different timeframes. In particular, the survey at PoliMi was conducted
first, before the launch of the Maas$ for Italy pilot in Milan, from May to
June 2023, while the survey at UniGe was conducted in February 2024.
The survey collected a total of 2247 responses from individuals affiliated
with the University of Genoa and 1873 from the Politecnico di Milano,
including faculty members, technical-administrative staff, and students.
At UniGe, the sample corresponds to approximately 4 % of the student
population (1357 respondents out of 31,631 invited) and 33 % of the
employee population (890 out of 2662 invited). At PoliMi, the response
rate was approximately 2 % for students (958 out of 49,138 invited) and
15 % for employees (915 out of 6287 invited).

Despite these differences, the surveys shared a similar structure,
comprising two main sections: the “Personal details and Travel habits”
section aimed to profile respondents according to their socio-economic
characteristics, the frequency of their home-university trips, their
origin and destination, vehicle availability, and modal choices; the
“Stated Intentions” section focused on personal attitudes and interest in
shifting to alternative options, such as Maa$S solutions, according to
different travel purposes, as well as on the perceived usefulness of the
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Fig. 1. — Main road network, interchange parking facilities, PT network, and UniGe campuses spread across the city of Genoa (Italy).
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Fig. 2. — Main road network, interchange parking facilities, PT network, and PoliMi campuses spread across the city of Milan (Italy).

functionalities of a MaaS platform. The process followed to define the
survey questions to ensure accurate and consistent respondent under-
standing and a detailed description of the survey design, including its
structure, content, and the full questionnaire, is available in a previously
published article by the authors [35], where the complete instrument is
provided in the appendix.

In both cases, the surveys were distributed using the Computer
Assisted Web Interviewing (CAWI) method. Staff members, including
both professors, researchers and technical-administrative employees,
and students were reached through random sampling via official mailing
lists.

2.2. Ordered choice analysis

The Stated Intentions section of the survey allowed for the evaluation
of individuals’ perceptions and attitudes toward MaaS. In particular, the
WTA Maas solutions for traveling for different purposes (i.e. commuting
to university or leisure activities) was tested through a specific question
requiring responses on a Likert scale from 1-Very Unlikely to 5-Very
Likely. After analyzing this aspect through aggregate statistics, to
investigate the sociodemographic characteristics and the behavioral
intentions that determine willingness to adopt Maa$S solution, Ordered
Logit Models were estimated. This choice is due to the study’s focus on
the influence of observable socio-demographic and perception-based
variables on users’ willingness to adopt MaaS solutions, which is
assumed to be shaped primarily by the perceived importance of specific
service features. While methods such as latent class analysis or structural
equation modeling are typically applied to explore latent attitudes in the
context of technology acceptance (e.g., see the studies of Kim and
Rasouli, 2022 [45]; Kriswardhana and Esztergar-Kiss, 2025 [46]; Chen
and He, 2023 [47]), this research aligns more closely with literature on
perceived service quality in mobility systems (e.g., see the works of
dell’Olio et al., 2010 [48]; Coppola and Silvestri, 2020 [49]; Eboli and

Mazzulla, 2008 [50]). For this reason, Likert-scale items were used
directly as explanatory variables in the analysis rather than constructing
latent constructs, and an Ordered Logit Model was adopted as an
appropriate method for analyzing their relationship with the ordinal
dependent variable.

An Ordered Logit Model is formulated on the basis of a latent random
utility function y; (1), that represents the measure of the observed
discrete outcomes y;, that in the present case is an ordinal variable from
1 to 5, and a censoring mechanism (2), for each respondenti = 1,...,n:

yi=Vi+ i =a+pxi+& (@)

where, on the one hand, V; represents the systematic component of
utility, given by the intercept @ and the linear combination of x;, being
the vector of explanatory variables that may influence the choice (i.e.
individuals’ sociodemographic characteristics, or travel habits, such as
age, gender, employment status, education level, origin zone, transfer
mode, or travel frequency), and f;, being the vector of parameters to be
estimated associated to the vector of explanatory variables. On the other
hand, ¢; is the continuous random disturbance characterized by a cu-
mulative distribution function F(g;|x;) = F(¢;), being independent from
the variables x; and following a logistic distribution;

vi=1ifyi < o,
Vi=2ifn <y <1
yi=3if1, <y < 1 2)
Yi:4if73<Y;ST47

Vi=5ify > 7

where the unknown parameters 7j, being j = 1,..., 4, that define the
range of values that the measure y; of the observed variable y; could
take, are the so-called threshold parameters to be estimated from the
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n observations. In the case where fixed parameters are assumed, the
associated parameter of the k — th variable takes on an identical mean
value (i) for all respondents i, and the following holds:

Bix = I 3

whereas in the case of random parameters, it is common to estimate
parameter weights that vary randomly around the mean, such that:

Bix = Py + 61Dk @

where g represents the mean of the distribution of marginal utilities
held by the sampled population, oy represents a deviation or spread of
preferences among sampled respondents around the mean marginal
utility, and ny represents random draws (e.g. Modified Latin Hypercube
Sampling, MLHS, draw method [51]) taken from a pre-specified distri-
bution (e.g. normal distribution) for each respondent i and explanatory
variable k [52].

The ordered probability associated with the observed outcomes are

(5):
P[yi :j|xi] = P[T]‘,l < y; < Tj} = P[Tj—l < {x+/)’ix,» +é& < Tj} = P[E‘i
<7-—a —ﬂixi] - P[é’i <7,—a —ﬂixi]
= F(TJ - 7[1’l-xi) — F(Tj,l - — ﬁixi)
6))

For the estimation of parameters, some normalizations are needed to
guarantee the positivity of all probabilities and avoid model identifica-
tion issues: 7; > 7;_1; 71 = 0; Varlg|x;] = % Note that when the param-
eters are fixed, the Maximum Likelihood (ML) estimation method is
used, while when parameters are random, the Simulated Maximum
Likelihood (SML) estimation method is employed. The SML allows for
the integration over the distribution of the random parameters, enabling
the estimation of models that account for unobserved heterogeneity
among individuals.

3. Results
3.1. Samples statistics

The present section aims at defining the profiles of respondents
within the two contexts, with particular attention to the representa-
tiveness of the sample in relation to the university population [53]
(Table 1).

In terms of gender, respondents from UniGe are primarily female,
representing 56 % of the total sample. In contrast, respondents from
PoliMi are predominantly male, comprising 61 % of the sample.

Table 1
— PoliMi and UniGe sample statistics, compared to universities population data.
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Regarding age, both samples from PoliMi and from UniGe mainly
comprise respondents under the age of 26 years, at 45 % and 44 %
respectively. Individuals aged between 26 and 35 years constitute 21 %
and 15 % of PoliMi and UniGe samples, respectively, while those aged
between 36 and 45 years represent 9 % and 11 % of their respective
samples. Individuals between 46 and 55 years represent 14 % of the
samples in both contexts, while 9 % of PoliMi respondents and 12 % of
UniGe respondents are between 56 and 65 years. Finally, individuals
aged 65 and above represent 2 % and 3 %, respectively. As regards re-
spondents’ roles within their respective university communities, stu-
dents represent the largest group, comprising 42 % of the sample of
PoliMi and 51 % of the sample of UniGe. The majority of students are at
the Bachelor level in both cases, representing 30 % of respondents from
PoliMi and 33 % of respondents from UniGe. Master students represent
18 % of the sample from UniGe, compared to 12 % of that from PoliMi.
Additionally, PhD students, research associates and fellows constitute 18
% of respondents from PoliMi and 9 % of respondents from UniGe.
Finally, professors and researchers constitute 20 % of the sample from
PoliMi and 22 % of the sample from UniGe, while technical and
administrative staff represent 20 % of respondents from PoliMi and 17 %
of those from UniGe.

From the comparison between the sample distributions and those of
the university populations, it emerges that for both PoliMi and UniGe,
the respondents are less skewed towards students and the youngest age
group (<26 years old). This, however, benefits the study by providing
substantial subsamples for other roles and age groups, allowing for the
derivation of robust aggregate and disaggregated statistics. Conse-
quently, the dataset offers a strong foundation for reliable statistical
analyses, both at a general level and within specific subgroups, thereby
enhancing the credibility and relevance of the findings.

3.2. Travel habits and stated intentions

A deeper investigation was conducted into respondents’ travel
habits, with a particular emphasis on the specific factors that shape
current commuting and transportation choices, compared to mobility
behaviors observed in the whole university communities, which are
derived from the home-work commute plans of PoliMi [54] and UniGe
[55], as reported in Table 2.

Starting with commuting patterns, the majority of respondents, 48 %
of the PoliMi sample and 61 % of the UniGe sample, reside within the
municipal boundaries of Milan and Genoa respectively, and their daily
commutes occur within the cities. Additionally, 17 % and 16 % of re-
spondents commute within the respective metropolitan areas of Milan
and Genoa. Lastly, 35 % of respondents from PoliMi and 23 % of re-
spondents from UniGe travel daily from other provinces to university.

Variable Number of respondents University sample University population® ( %)
(%)
PoliMi UniGe PoliMi UniGe PoliMi UniGe

Gender Female 723 1265 39 % 56 % 33 % 46 %
Male 1069 965 61 % 44 % 67 % 54 %
Other 61 17 - - - -

Age group <26 836 995 45 % 44 % 91 % 87 %
26 to 35 389 335 21 % 15 % 5% 8 %
36 to 45 175 249 9 % 11 % 1% 1%
46 to 55 260 331 14 % 14 % 1% 2%
56 to 65 159 272 9 % 12 % 1% 1%
>65 34 65 2% 3% <1% 1%

Role in university Bachelor student 556 742 30 % 33% 49 % 57 %
Master student 228 405 12 % 18 % 38 % 29 %
PhD students, research associates and fellows 334 210 18 % 9% 4% 3%
Professors and researchers 363 497 20 % 22% 7 % 7 %
Technical and administrative staff 372 393 20 % 17 % 2% 3%

" Source: MUR - Italian Ministry of University and Research.
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Table 2
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— PoliMi and UniGe respondents’ mobility behaviors, compared to universities population data.

Variable Number of respondents University sample University population®
(%) (%)
PoliMi UniGe PoliMi UniGe PoliMi UniGe
Origin zone Municipality 890 1373 48 % 61 % - -
Metropolitan city 323 356 17 % 16 % - -
Other provinces 640 518 35% 23 % - -
Destination campus Bovisa 656 35 % - -
Leonardo 1197 65 % - -
Western cluster 719 32% - -
Central cluster 225 10 % - -
Eastern cluster 1146 51 % - -
Other 157 7 % - -
Travel frequency Once or less 61 116 3% 5% - -
Twice 81 127 4% 6 % - -
Three times 340 464 18 % 21 % - -
Four times 554 584 30 % 26 % - -
Five times or more 817 956 44 % 43 % - -
Private vehicle availability Yes 759 1641 41 % 73 % - -
No 1094 606 59 % 27 % - -
Transport mode Public Transport 1358 1160 73 % 52 % 72 % 69 %
Car/Moped 207 899 11 % 40 % 13 % 20 %
Foot 113 157 6 % 7 % 9% 9%
Bike/Scooter 146 27 8 % 1% 6 % 2%
Car Sharing 15 4 <1% <1% <1% <1%
Bike/Scooter Sharing 14 - <1% <1% <1% <1%
Transport mode seasonality Yes 306 38 17 % 2% - -
No 1547 2209 83 % 98 % - -
Transport options satisfaction Yes 902 637 49 % 28 % - -
No 951 1610 51 % 72 % - -
Interest in bundles Yes 1014 239 55 % 11 % - -
No 839 2008 45 % 89 % - -

" Source: Home-work commute plan (namely, PSCL - Piano Spostamenti Casa-Lavoro) of PoliMi and UniGe.

Regarding the university campus destinations, PoliMi commuter
flows are more polarized, in line with the campus structure mentioned
above. Specifically, commuters are divided between the two main des-
tinations: 35 % of respondents travel to the Milano Bovisa campus, while
the remaining 65 % travel to Milano Leonardo, which is closer to the city
center. In contrast, the dispersed nature of UniGe campus structure leads
to more diversified travel patterns. Most respondents (51 %) travel to the
“Eastern Cluster”, which includes the Faculties of Engineering, Medi-
cine, and Natural Science. Additionally, 32 % of the sample of UniGe
commute to the “Western Cluster”, where the Faculties of Social Sci-
ences and Humanities are located. Meanwhile, 10 % of UniGe re-
spondents travel to the “Central Cluster”, which includes the Faculties of
Architecture and Design, Education, and Psychology, as well as the main
administrative offices. The remaining 7 % of the sample commute to
other campuses outside of Genoa. In terms of travel frequency during a
typical week, the results show a relatively homogeneous distribution
between the two contexts. Approximately 30 % of PoliMi respondents
and 26 % of UniGe respondents travel to university 4 days a week, while
20 % and 17 % of respondents do so 3 days a week. Finally, the per-
centage of people who travel to university once or twice a week ranges
between 3 % and 6 %. Regarding vehicle availability, 41 % of PoliMi
respondents stated that they have access to a private car/moped, while
this share increases to 73 % among UniGe respondents. Regarding the
transport mode used for their commuting routine, PT is chosen by 73 %
of PoliMi respondents and 52 % of UniGe respondents. Private cars and
scooters are used respectively by 11 % and 40 % of PoliMi and UniGe
respondents. Only 6 % of the PoliMi sample and 7 % of UniGe sample
walk to their destination, while 8 % of PoliMi respondents and 1 % of
UniGe respondents travel by bicycle. Finally, sharing services represent
a residual option, chosen by only a few respondents.

A distinct distribution of transport modes is observed among UniGe
respondents compared to the reference population. This discrepancy is
primarily due to the higher percentage of employees in the sample
relative to that in the population. Employees tend to rely more heavily

on private motorized vehicles compared to students, which influences
the modal share in the sample. In contrast, this issue does not arise
within the PoliMi sample, as the modal choices of students and em-
ployees are more similar. Additionally, respondents from PoliMi show a
higher degree of seasonality in their transport mode use compared to
those from UniGe, likely due to a greater reliance on weather-sensitive
modes such as walking and bike/scooter. A higher proportion of
PoliMi respondents also reported being satisfied with their current
transport options (49 %) compared to those from UniGe (29 %). Finally,
anotable contrast emerges in the expressed interest in Maa$S bundles, i.e.
mobility packages combining public transport with services such as bike
sharing and car sharing. While 55 % of PoliMi respondents indicated
interest in such solutions, only 11 % of UniGe respondents did so,
highlighting a significant divergence in perceived appeal between the
two university communities.

As regards individuals’ Stated Intentions, the results of the analyses
are reported in Table 3, which includes the percentage shares of each
value on the Likert scale, the average value, the standard deviation, and
a statistical test to assess the significance of the difference in means
between the two samples. Specifically, Welch’s t-test was employed to
assess the difference in means between the two subsamples. The null
hypothesis (Hp) and alternative hypothesis (H;) were defined as follows:

Ho: the difference in means between the two subsamples is equal to 0.
Hj: the difference in means between the two subsamples is not equal
to 0.

In terms of the use of digital applications for journey planning, re-
spondents from UniGe generally seem to rely more on these tools, both
to plan their journey and to check travel status (road traffic, PT delays)
during their journey. The t-test indicates, in fact, that the difference in
means between the two contexts is statistically significant. Regarding
transport services to be integrated into a MaaS app, PT constitutes the
backbone of MaaS in both contexts, although PoliMi members rate is
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Table 3
— PoliMi and UniGe respondents’ Stated Intentions to attitudinal and perception questions, expressed using Likert scales ranging from 1 to 5.
Statement University 1 2 3 4 5 Avg. Std. t-test p-
Dev. value
S1 - Before going to the university, do you plan your journey using PoliMi 37.5 21.7 18.3 13.3 92% 235 1.34 -5.96 0.00
smartphone applications? % % % %
UniGe 37.8 15.3 13.2 14.2 19.4 2.62 1.56
% % % % %
S2 - While travelling to the university, do you use smartphone PoliMi 26.6 16.2 18.1 20.8 18.3 2.88 1.47 -3.00 0.00
applications to check the road traffic or possible delays of public % % % % %
transport services? UniGe 26.2 13.3 16.8 19.7 24.1 3.02 1.53
% % % % %
S3 - How important do you think it is for a Maa$ app to integrate the
following transport services?
$3.1 — Public transport PoliMi 2.6 % 2.4 % 6.1 % 20.5 68.3 4.49 0.91 12.52 0.00
% %
UniGe 6.8 % 5.6 % 15.7 17.5 54.5 4.07 1.24
% % %
$3.2 — Bike sharing PoliMi 11.0 13.1 22.7 28.0 25.3 3.44 1.29 11.62 0.00
% % % % %
UniGe 23.2 14.9 24.3 19.6 18.1 2.94 1.41
% % % % %
$3.3 — Car sharing PoliMi 14.1 17.3 25.0 26.0 17.6 3.16 1.30 -0.02 0.99
% % % % %
UniGe 19.0 13.0 23.1 23.0 22.0 3.16 1.41
% % % % %
$3.4 — Taxi PoliMi 37.2 19.8 20.5 14.2 8.2% 2.36 1.32 -7.36  0.00
% % % %
UniGe 26.9 19.8 25.2 15.3 12.8 2.67 1.35
% % % % %
S4 — How important do you think it is for a Maa$ app to include the
following functionalities?
S4.1 - Time- and cost-optimized route search (also including several modes of ~ PoliMi 1.8 % 29% 6.0 % 26.3 63.0 4.46 0.87 11.62 0.00
transport) % %
UniGe 7.1 % 5.8% 14.1 18.5 54.5 4.07 1.25
% % %
S4.2 — Electronic payment in a single transaction of the services used PoliMi 33% 35% 122 27.1 53.9 425 1.02 12.20 0.00
% % %
UniGe 9.3 % 8.0 % 16.2 25.7 40.8 3.81 1.30
% % %
S4.3 - Discounts for the use of more sustainable modes of transport PoliMi 33% 35% 99% 232 60.2 433 1.01 13.66 0.00
% %
UniGe 9.1 % 8.2% 16.9 21.5 44.2 3.84 1.32
% % %
S5 - If there is a MaaS$ app that offer all the above-described functionality,
would you use it to ...
S5.1 - travel to the university PoliMi 10.1 12.1 17.1 29.0 31.7 3.60 1.31 2.29 0.02
% % % % %
UniGe 12.9 15.8 12.7 25.5 33.2 3.50 1.41
% % % % %
§5.2 - undertake other travels (leisure, shopping) PoliMi 57% 47% 164 33.4 39.8 397 113 9.84 0.00
% % %
UniGe 9.3 % 14.7 14.0 31.3 30.7 3.59 1.31
% % % %

higher than UniGe members, with a statistically significant difference in
means. Sharing services are unequally assessed between the two con-
texts: bike sharing is highly rated by potential users from PoliMi, while
car sharing is equally rated in both contexts, as evidenced by the non-
significance of the t-test, indicating that the null hypothesis cannot be
rejected. The integration of taxi services is not considered important by
respondents in either UniGe or PoliMi contexts. With respect to the
functionalities that should be included in a Maa$S app, multi-modal time-
and cost-optimized travel planning is the preferred functionality both
within PoliMi and UniGe contexts. Additionally, the possibility of
benefiting from discounted fares for sustainable transport alternatives
and using electronic and integrated payments are also highly rated.
Finally, regarding the willingness to adopt MaaS for different travel
purposes, respondents from both PoliMi and UniGe demonstrate a pos-
itive inclination toward adopting Maa$ for home-university commuting,
with average values of 3.60 and 3.50, respectively. Interestingly, this
willingness is even higher when considering other travel purposes, with
average values of 3.97 for PoliMi and 3.59 for UniGe. This trend suggests
that MaaS is perceived as a viable and attractive option not only for

routine commutes but also for a broader range of mobility needs. The
higher willingness for other trip purposes could reflect greater flexibility
or convenience offered by Maa$S in addressing diverse travel demands
beyond systematic trips.

The statements of the Stated Intentions section were further analyzed
to identify any mutual correlation. For this purpose, a Spearman’s rank
correlation analysis was carried out, and the correlation matrix is pre-
sented in Fig. 3. Statements regarding the use of journey planning digital
applications, namely S1 and S2, show a high degree of mutual correla-
tion, indicating that individuals generally use these tools both before
and during the journey. Statement S3.1, which addresses the integration
of PT in a MaaS app, is strongly correlated with statement S4.1, which
focuses on the time- and cost-optimized route search functionality of a
MaaS app, while having a lower but significant correlation with S4.2 and
S4.3, concerning the possibility of electronic and integrated payments
and of discounts for the use of sustainable transport modes respectively.
Moreover, a strong correlation is also evident between statements S3.2
and S3.3, related to bike sharing and car sharing, respectively, among
the services to be integrated in a MaaS app. This evidence suggests a



F. Silvestri et al.

- N ™ < - N © - N
o o (3] (3] o« < < < 193 (o]
) ) ) 2} n ) (2 ] ) [}
1
0.8
S22 kxx *kk *kk *kk *kk *kk * *k *x

06
s3.1 [ ... . L . *
— t 0.4

S3.2 . *xk *xx >k *xk
ro.2
S3.3 | wex * *xk .
0
S3.4 o . woxx *
r-0.2
S4.1 *xk
r-0.4
S4.2 xxk
-0.6
S4.3 s
-0.8
S5.1

Kl

Fig. 3. — Spearman correlation matrix between the statements of the Stated
Intentions section of the survey (***, **, * Significance at 1 %, 5 %, 10 % level).

potential intrinsic predisposition towards sharing services among in-
dividuals. Finally, correlations between functionalities to be included in
a MaasS app are also observed, particularly between statements S4.1 and
S4.2.

3.3. Estimated models

The estimation of Ordered Logit Models to evaluate the factors
affecting the willingness to adopt Maa$ for home-university commuting,
derived from Statement 5.1 of the Stated Intentions section of the sur-
vey, was performed using the Apollo [56] choice modelling software
package in R [57]. The analysis included four distinct models.

The first two models considered the UniGe subsample (Model 1) and
the PoliMi subsample (Model 2) separately to assess the potential exis-
tence of deterministic heterogeneity concerning certain explanatory
variables. For these specifications, both sociodemographic characteris-
tics (i.e. Age, Gender, Role in university, Origin Zone), travel habits (i.e.
Travel Frequency, Transport Mode Seasonality, Private Vehicle Avail-
ability, Private Transport Mode, Transport Mode Satisfaction, Usage of
Journey Planning Smartphone Apps) and attitudinal and perception
indicators were used. In Model 3, since deterministic heterogeneity was
shown to be absent for all explanatory variables, the full sample (UniGe
and PoliMi) was considered, and interactions were introduced with
respect to the university community of affiliation for the variables where
relevant differences in the value and/or sign of parameters were
observed in Model 1 and Model 2. By doing so, it was possible to directly
measure variations in preferences within a single model concerning the
university community of affiliation. To assess potential differences in
preferences between students and employees, two separate Ordered
Logit Models were estimated based on Model 3 (with interaction terms),
applied to the respective subsamples. However, the results did not
indicate any statistically significant divergence between the two groups.
Therefore, the analysis proceeded using the full sample, incorporating
interaction terms to account for potential deterministic heterogeneity
with respect to the “Role” while maintaining a sufficient sample size for
robust parameter estimation. Finally, in Model 4 random parameters
were introduced to verify the existence of random heterogeneity among
individuals. The final estimates of the specified models are reported in
Table 4.

First of all, the performance indicators for Model 1 (UniGe sample)
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and Model 2 (PoliMi sample) show Final Log-Likelihood values of
—2894 and —2393, respectively, starting from Null Log-Likelihood
values of —3616 for Model 1 and —2982 for Model 2, thus resulting in
Rho-squared values equal to 0.1997 and 0.1977, respectively.

The model estimates indicate that the intercept ais significant and
negative in both models, with similar values, suggesting the presence of
unobserved disutility that was not captured by the included explanatory
variables. Regarding the parameters associated with sociodemographic
characteristics, the age parameter is found to be significant and positive
in Model 1 but not significant in Model 2. This evidence suggests that
age only affects the WTA of UniGe respondents, with older individuals
showing a greater WTA. The influence of gender on WTA does not
appear to be significant in either the UniGe or PoliMi samples. However,
in Model 1, a parameter that is close to significance and positive suggests
that females may be more inclined towards MaaS adoption compared to
males, although further investigation is required. Regarding the role in
university, the parameter associated with the role of professor is sig-
nificant and negative in both Model 1 and Model 2, thereby indicating a
disutility towards MaaS adoption among teaching staff. Moreover, the
parameter associated with being a PhD student is statistically significant
only in Model 2, with a negative sign indicating that PoliMi’s PhD stu-
dents do not consider Maas$ as a viable option for their home-commuting
routines. Conversely, the status of Bachelor or Master student has no
influence on MaaS WTA. With respect to the residential zone, from
which respondents commute to university, the significant and negative
estimated parameters indicate that individuals from the Municipality
are unlikely to adopt MaaS, whereas those residing in provinces outside
that of the Municipality have no impact on MaaS WTA.

As regards the travel habits variables, the availability of a private
vehicle within the household is found to exert a disutility on MaaS
adoption among respondents from PoliMi, as evidenced by the negative
sign of the parameter associated with this characteristic in Model 2,
while it has no influence among UniGe respondents. On the other hand,
the parameter associated with commuting to university by private
vehicle is not statistically significant in either model, although it is very
close to significance for the UniGe subsample. The parameter associated
with satisfaction with current transport mode is significant and negative
in both Model 1 and Model 2. Additionally, it assumes the highest ab-
solute value among transport routine-related parameters, indicating that
satisfaction is a key influencing factor for MaaS WTA and that in-
dividuals who are already satisfied with the transport modes used in
their commuting routine are unlikely to change them in favor of MaaS
solutions. Finally, travel frequency and transport mode seasonality have
no impact on the utility for MaaS adoption, as evidenced by the asso-
ciated parameters.

The current usage of journey planning smartphone apps influences
the WTA MaasS in both university contexts. Individuals who currently
plan their journeys both before (S1) and during the trip (S2) are more
prone to adopt MaaS for home-university trips, given the positivity of
the parameters. Regarding the functionalities and the mobility services
deemed important in a Maa$S app, individuals who indicated trip plan-
ning (S4.1) and discounts for the use of sustainable transport modes
(S4.3) as desired functionalities are more likely to adopt Maas$, as evi-
dence by the positive sign of the associated parameter in both models.
Similarly, individuals who prioritized PT (S3.1) and taxi (S3.4) inte-
gration as services to be included in a MaaS app have a higher WTA. In
contrast, functionalities such as the Single Transaction Payment (54.2),
or services like Bike (S3.2) and Car sharing (S3.3), do not generate any
utility for MaaS WTA, as evidenced by the parameters being statistically
not significant. Finally, individuals who do not express interest in any
MaaS bundle are less likely to adopt Maa$, as evidenced by the negative
signs of parameters in both Model 1 and Model 2.

As regards the specification for the whole sample, comprising both
UniGe and PoliMi respondents and introducing interactions according to
the university community of affiliation for variables exhibiting notable
differences in the value or sign of parameters in Model 1 and Model 2,
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— Estimated parameters for the Ordered Logit Models for UniGe subsample (Model 1), PoliMi subsample (Model 2), full sample with interactions (Model 3), and full

sample with interactions and random parameters (Model 4).

Model 1:
Ordered Logit Model,
UniGe subsample

Model 2:
Ordered Logit Model,
PoliMi subsample

Model 3:
Ordered Logit Model with
interactions, full sample

Model 4:

Ordered Logit Model with
interactions and random
parameters, full sample

Number of observations 2247 1853 4100 4100
Null-Log Likelihood -3616 —2982 —6599 —6599
Final-Log Likelihood —2894 —2393 —5304 —5257
Rho-squared 0.1997 0.1977 0.1962 0.2033
Akaike Information Criterion 5843 4839 10,672 10,583
Number of MLHS draws (Normal distribution) 1000
Parameter Value t-Test Value  t-Test Value  t-Test Value  t-Test
o (intercept) -1.38 —3.68 sk —1.34 -3.16 ok -1.35 —5.61 i —2.43 —4.81 ok
Sociodemographic characteristics
Agep (> 35y.0.=1,<35y.0 =0) 0.10 2.17 o -0.06 —0.98
Age * UniGe n (Interaction) 0.09 2.49 ok 0.19 2.70 ok
Gender p (Female = 1, Male = 0) 0.13 1.61 0.09 1.04 0.11 1.98 ok 0.24 2.04 ok
Role: Bachelor Student p (Yes = 1, No = 0) 0.18 0.98 -0.15 -0.75 0.07 0.70 0.31 1.81 *
Role: Bachelor Student ¢ 1.59 3.64 ok
Role: Master Student p (Yes = 1, No = 0) 0.09 0.46 -0.30 -1.34 —0.04 -0.36
Role: PhD Student p (Yes = 1, No = 0) 0.11 0.60 -0.45 —2.46 o
Role: PhD Student * PoliMi p (Interaction) -0.27 —2.02 o -0.44 -180 *
Role: Professor p (Yes = 1, No = 0) -0.23 -1.81 * -0.49 -3.51 ok
Role: Professor * UniGe p (Interaction) -0.29 —2.45 o -0.51 -2.10  **
Role: Professor * PoliMi u (Interaction) —0.43 —3.41 il —-0.78 —3.18  *=*¥
Travel habits
Origin: Municipality p (Yes = 1, No = 0) —0.20 -1.73 = —0.25 -1.89 = —0.24 —2.76 —0.51 —-2.10  **
Origin: Municipality ¢ —0.78 —3.18  F¥¥
Origin: Other Provinces p (Yes = 1, No = 0) 0.07 0.52 —0.01 -0.11 0.03 0.27
Travel Frequency p (> 2 days = 1, < 2 days = 0) 0.11 1.22 0.05 0.47 0.08 1.26
Transport Mode Seasonality p (Yes = 1, No = 0) 0.35 1.15 0.11 0.89 0.15 1.35
Private Vehicle Availability u (Yes = 1, No = 0) 0.08 0.79 —-0.31 —294
Private Vehicle Availability * PoliMi u (Interaction) -0.33 -3.46 —0.58 —2.94 =
Private Transport Mode Use p (Yes = 1, No = 0) 0.12 1.29 0.04 0.27 0.13 1.77 * 0.26 1.67
Transport Options Satisfaction p (Yes = 1, No = 0) —0.36 —3.66 ¥ —0.46 —4.77 =
Transport Options Satisfaction * UniGe p (Interact.) -0.37 -3.86 e —0.87 —3.59  ¥¥*
Transport Options Satisfaction * UniGe ¢ 1.77 3.40 il
Transport Options Satisfaction * PoliMi u (Interact.) —0.44 —-4.79 kel -0.95 —4.22  HEx
Attitudinal and perception indicators
Pre-trip Travel Information (S1) p (Likert scale 1-5) 0.15 4.23 HAK 0.31 7.38
Pre-trip Travel Information (S1) * UniGe p (Interact.) 0.16 4.87 ikl 0.28 3.83 w
Pre-trip Travel Information (S1) * PoliMi p (Interact.) 0.30 7.78 ek 0.59 5.03 e
Pre-trip Travel Information (S1) * PoliMi & —0.32 —-2.39 o
En-route Travel Information (S2) p (Likert scale 1-5) 0.19 5.19 0.23 5.69 0.21 7.71 0.40 5.40 wAA
Travel Planning (S4.1) u (Likert scale 1-5) 0.37 6.84 0.14 2.02
Travel Planning (S4.1) * UniGe u (Interaction) 0.35 7.92 ek 0.75 5.72 e
Travel Planning (S4.1) * UniGe ¢ 0.56 5.78
Travel Planning (S4.1) * PoliMi p (Interaction) 0.15 3.04 e 0.26 2.68
Travel Planning (S4.1) * PoliMi ¢ —0.33 —3.87 ok
Single Transaction Payment (S4.2) u (Likert scale 1-5) -0.04 -0.81 0.07 1.27 0.01 0.22
Discounts Rewarding (S4.3) p (Likert scale 1-5) 0.32 6.42 sk 0.38 7.11 0.35 9.49 ok 0.70 6.16 sk
Discounts Rewarding (54.3) ¢ —-0.36 —-3.96  ***
Public Transport (S3.1) p (Likert scale 1-5) 0.30 6.32 ek 0.28 4.38 ek 0.30 7.87 ek 0.62 5.61 s
Public Transport (S3.1) o -0.23 -2.11 x
Bike Sharing (S3.2) u (Likert scale 1-5) -0.04 —0.90 0.02 0.44 -0.01 -0.36
Car Sharing (S3.3) p (Likert scale 1-5) 0.03 0.67 —0.04 -0.83 0.00 0.00
Taxi (S3.4) p (Likert scale 1-5) 0.07 1.78 * 0.10 2.46 0.07 2.72 bkl 0.12 2.42 ok
Interest in Bundles u (No = 1, Yes = 0) -1.42 —8.66 -0.95 -9.97
Interest in Bundles * UniGe p (Interaction) —1.40 —9.60 i —3.08 —5.89  *¥¥
Interest in Bundles * PoliMi p (Interaction) —-0.92 —10.38 —1.87 —5.97
Interest in Bundles * PoliMi ¢ 0.91 1.88
Threshold parameters
1 0.00 0.00 0.00 0.00
73 1.33 19.94 i 1.22 15.86 1.28 25.49 2.36 8.08 s
73 2.11 27.50 il 2.34 25.25 el 2.21 37.38 * 4.17 8.17 i
T4 3.63 38.78 bl 3.96 36.16 el 3.77 53.10 el 7.31 8.07 i
wik wx % Significance at 1 %, 5 %, 10 % level.
the performance indicators show a Final Log-Likelihood of —5304 Provinces as Residential Zone, Travel Frequency, Travel Seasonality,

starting from a Null Log-Likelihood of —6599, and a Rho-squared equal
to 0.1962. In this third model, the variables whose parameters did not
exhibit statistically significant differences between Model 1 and Model 2
were included without interactions. In particular, the parameters asso-
ciated with the variables Bachelor Student, Master Student, Other

Single Transaction Payment (S4.2) as a functionality that a MaaS app
should offer, and Car Sharing (S3.2) and Bike Sharing (S3.3) as services
to be included in a MaaS app were not statistically significant in both
Model 1 and Model 2 and were also found to be not-significant in Model
3. Conversely, the parameters associated with Municipality as
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Residential Zone, En-route (S2) usage of journey planning smartphone
apps, Discounts Rewarding (S4.3) as functionality that a MaaS app
should offer, and PT (S3.1) and Taxi (S3.4) as services to be included in a
MaaS app, which were statistically significant in Model 1 and Model 2,
maintained their significance also in Model 3 for the full sample. Finally,
the parameters associated with Gender and Private Transport Mode,
which were only near significance in Model 1 for the UniGe subsample,
proved to be significant for the full sample in Model 3. In detail, some
parameters were found to be significant for only one university. This is
the case of Age, that is significant and positive only for respondents from
UniGe, confirming the trend observed in Model 1 regarding older in-
dividuals having a higher WTA. On the other hand, the parameters
associated with being a PhD Student and Private Vehicle Availability are
significant only for respondents from PoliMi, indicating a negative
inclination of PhD students and individuals with private vehicle acess
towards MaaS. By contrast, some other parameters, through interactions
on the home university of respondents, proved to be significant for the
two subsamples with distinct differences. For example, the parameters
of being a professor and being satisfied with their current transport
mode, although significant and negative for both universities, have
higher absolute values for PoliMi respondents. This indicates that these
characteristics generate a lower WTA MaaS among this subsample
compared to UniGe respondents. Furthermore, the parameter associated
with the usage of journey planning apps for Pre-trip Travel Information
(S1) yields higher utility for PoliMi respondents, while those associated
with the Travel Planning (S4.1) functionality of a MaaS app and with
having no interest in Maa$S bundles yield, respectively, higher utility and
higher disutility for UniGe respondents.

In the last specification (Model 4), which introduces random pa-
rameters to verify the existence of random heterogeneity among in-
dividuals and excludes all the explanatory variables that were not
statistically significant in Model 3, the goodness-of-fit statistics show
improvements in terms of Final Log-Likelihood (—5257), Rho-squared
(0.2033) and Akaike Information Criterion (10,583) compared to
Model 3. The estimated parameters confirm the existence of random
heterogeneity among individuals, regardless of their university com-
munity of affiliation, with respect to being a Bachelor student, living
within the Municipality limits, Discounts Rewarding (S4.3) as func-
tionality that a MaaS app should offer, and PT (S3.1) as a service to be
included in the MaaS app. Furthermore, random heterogeneity in re-
spondents’ preferences is also observed among UniGe respondents,
regarding satisfaction with the current transport mode used and Travel
Planning (S4.1) functionality of a MaaS app, and PoliMi respondents,
regarding the usage of journey planning apps for Pre-trip Travel Infor-
mation (S1), the Travel Planning (S4.1) functionality of a MaaS app, and
lack of interest in Maa$S bundles.

4. Discussion

The present research provides a deeper understanding of university
communities’ willingness to adopt MaaS solutions by employing a
comparative approach across two distinct contexts. Emphasis was
placed on the main variables affecting individuals’ stated intentions
about MaaS adoption. From the aggregate statistics it was observed that
PoliMi respondents show a higher predisposition towards it than the
UniGe respondents. This evidence may be attributed to the limited range
of mobility services that are available in Genoa, as well as lower levels of
knowledge and awareness about this technology. For example, PoliMi’s
campuses are located in areas well-served by both PT and sharing ser-
vices, and aggregate statistics show a higher satisfaction rate with
mobility solutions among their users compared to those of UniGe. This
finding may justify the higher willingness of individuals from UniGe to
change travel behavior and test new mobility solutions.

The estimated models highlight two key findings regarding the
adoption of MaaS solutions among university members.

On the one hand, certain explanatory variables appear to be equally
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important across the communities of UniGe and PoliMi. Therefore, it can
be inferred that these factors do not contribute to explaining the
differing predisposition of PoliMi members towards MaaS compared to
UniGe respondents. This suggests that while these variables may influ-
ence interest in MaaS overall, their uniform effect across the two uni-
versity contexts implies that they are not drivers of the observed
heterogeneity between the two groups. For instance, gender and being a
Bachelor’s student are factors that significantly influence individuals’
WTA MaasS solutions, but their impact is the same across members of the
different university campuses. Similar to what was observed by [23]
regarding gender, females show a higher predisposition to MaaS adop-
tion compared to males, potentially reflecting differences in mobility
preferences (e.g. females may be more inclined to use PT services than
males [23]). Conversely, other variables do not show statistical signifi-
cance for either UniGe or PoliMi members. For example, neither travel
frequency nor seasonality appear to influence MaaS adoption. This
suggests that the flexibility inherent in MaaS offering makes it equally
attractive to individuals regardless of some of their travel habits (e.g.
frequent travelers may value MaaS for its convenience in providing
mobility bundling schemes, while infrequent travelers might appreciate
its occasional utility through a pay-as-you-go approach).

On the other hand, other factors are likely responsible for the vari-
ation in preferences based on institutional affiliation. The discrete
choice analysis provides modeling evidence of the existence of deter-
ministic heterogeneity among individuals. Specifically, members of
UniGe and PoliMi communities exhibit distinct attitudes that may stem
from contextual differences, such as the availability, quality, and effi-
ciency of existing transport options in Genoa and Milan, respectively.
These contextual factors likely influence the perceived utility and
attractiveness of MaaS, emphasizing the importance of tailoring such
solutions to the specific needs and conditions of each urban area. For
example, the availability of a private vehicle emerges as a barrier to
MaaS adoption only for PoliMi university members, reflecting the
findings of existing studies in the literature [25], which highlights that
car users value the convenience of car and do not easily consider the
possibility of shifting to other transport modes. Another example is
satisfaction with the current transport mode, for which a statistically
significant difference is observed in the weight of this variable on the
willingness of individuals to adopt MaaS: the parameter associated with
PoliMi members is, in absolute terms, greater than that associated with
UniGe members. Nevertheless, the negative relationship between satis-
faction with the current transport mode used and WTA MaaS suggests
that individuals who are not satisfied with their current transport
routine may represent a potential target group for MaaS. On the con-
trary, people who are already satisfied with their current transport
routine do not see any benefit in changing it, which implies that Maa$S
must offer clear cost-saving and sustainable solutions to attract new
users from this class as well. Contrary to the findings of existing research
[23], age does not play a relevant role in MaaS adoption, being a slightly
significant factor only in UniGe contexts. However, other characteristics
strongly correlated to age, such as the role in university (e.g. student,
professor), do influence MaaS adoption.

Moreover, with respect to the statistically significant attitudinal and
perception indicators, the results of this research align with those of
existing studies in literature [30,32]: individuals who already plan trips
using smartphone apps are more willing to adopt MaaS. In fact, people
who use mobile applications on a daily basis, and are therefore more
familiar with digital platforms —of which MaaS is an extension with
additional and improved functionalities— tend to exhibit a higher pre-
disposition towards MaaS. On the other hand, people who do not use
travel planning applications may be wary of MaaS potential, fearing
limited ease of use and perceived usefulness.

Finally, the statistical significance of certain random parameters
demonstrates the existence of a distribution of preferences among the
sampled respondents around the mean marginal utility of the corre-
sponding factors. This variability indicates that while the average effect
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of these factors is meaningful, individual preferences vary significantly,
reflecting a heterogeneous perception of the utility associated with these
explanatory variables for individuals’ WTA MaaS solutions.

4.1. Policy implications

Deriving policy implications to promote MaaS adoption within
communities is crucial for providing a sustainable and efficient alter-
native to traditional mobility options.

A key consideration is the importance of tailoring Maa$ solutions to
specific contexts. The variability in willingness to adopt MaaS, as
observed in this study, underscores this necessity. For instance, in-
dividuals from UniGe and PoliMi showed differing levels of acceptance,
influenced by their satisfaction with existing transport modes and the
availability of distinct mobility options in Genoa and Milan. These
findings suggest that a one-size-fits-all approach is unlikely to be effec-
tive. Instead, MaaS solutions should be flexible and customizable,
designed to meet the unique mobility needs of different groups and align
with their specific preferences. The context in Milan, for instance, with
its extensive range of transport services (trains, buses, subways, and
shared mobility), could benefit from subscription-based MaaS bundles
that integrate these mobility options, as proposed by Pastorelli et al.
(2025) [58]. In contrast, in Genoa, where the public transport network is
less developed and alternative modes are limited, focusing on mono-
modal, point-to-point, pay-as-you-go MaaS solutions may be more
appropriate.

To account for these contextual diversities and enable tailored travel
solutions, policy measures may address various aspects of Maa$S, which
can be broadly categorized into soft-, hard-, and orgware interventions.

The first category — software interventions — regards the technolog-
ical components of a MaaS digital platform, which should incorporate
rewarding mechanisms to encourage sustainable choices and enable
greater user engagement. One effective approach is the use of gamified
feedback tools that nudge and reward sustainable mobility choices (e.g.,
earning points for using public transport instead of a private vehicle), as
discussed by Costa and Delponte (2025) [59]. This strategy, already
adopted in university initiatives like the MUV game app [60,61], allows
users to track their progress alongside their peers and receive rewards,
thus reinforcing positive (i.e. sustainable) behaviors. On a different
perspective, the design of the technology itself must ensure accessibility.
While many individuals are familiar with using smartphone apps to
retrieve travel information (both pre-trip and en-route), others may lack
digital readiness. To ensure that MaaS is accessible to the widest possible
audience, developers must prioritize user-friendly app design. Intuitive
and easy-to-navigate platforms can help newcomers feel comfortable
adopting MaaS, reducing barriers to entry and broadening the user base.
Furthermore, developers should adopt standardized data formats (e.g.
GTFS, GBFS) to enable interoperability and ensure that users benefit
from real-time, multimodal trip planning across all available transport
services.

The second category — hardware interventions — concerns the phys-
ical transformation of spaces to enable convenient access to Maa$S so-
lutions. This includes the development of mobility hubs near campus
buildings, as proposed by Delponte et al. (2024) [62], along with
signage and clear maps indicating Maa$S options and walking distances
to mobility points. These tangible elements complement the digital app
and can facilitate awareness and adoption. In addition, improving
pedestrian and cycling infrastructure around campuses can further
support MaaS uptake through the promotion of active mobility and its
physical integration with other sustainable modes (e.g. improving the
attractiveness of intermodal public transport services). Micromobility
services (e.g. e-scooters) could also be strategically deployed in
campus-adjacent areas, supported by adaptive pricing schemes that
encourage use in underserved locations or during off-peak hours.

The final category — orgware interventions — relates to organizational
measures to promote Maa$S. These include offering discounted access to
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services through partnerships with local transport providers, which can
make bundled offerings more affordable and attractive. Awareness-
raising initiatives such as on-campus information sessions and pilot
programs can further encourage behavioral changes in mobility habits
(e.g. modal shifts). Some efforts have already been implemented in
Genoa through the PRINCE project [63], which aims to foster collabo-
ration between the university, local authorities, and transport providers.
Such measures can help overcome resistance to MaaS adoption from
private vehicle owners and those satisfied with their current transport
routines. For instance, on one hand, private vehicle owners could be
encouraged to shift part of their journeys to public transport by
improving first-/last-mile connectivity to/from railway and metro sta-
tion through shared mobility services and park&ride systems. In fact,
university staff could forego personal parking permits in change of
subscription-based MaaS bundles offered at discounted prices. On the
other hand, satisfied commuters should be attracted through the added
value tools offered by a MaaS platform, such as real-time travel assis-
tance and personalized door-to-door information. Finally, to ensure
broad participation, universities should also consider offering subsi-
dized subscriptions, for example to low-income students and staff, and
conducting periodic audits to assess accessibility and equity. A co-design
approach, through the engagement of students, staff and mobility pro-
viders in the development and testing of Maa$ solutions, could improve
service quality, relevance, and acceptance.

4.2. Limitations

The present research has limitations that must be acknowledged to
contextualize the findings and guide future studies in addressing these
gaps.

Firstly, the study focused exclusively on two communities, namely
the university members of the University of Genoa and Politecnico di
Milano, which limits the generalizability of the results to other com-
munity contexts. While Maas$ is expected to benefit users at other large
organizations, extending the study to additional communities is essen-
tial for gaining a more comprehensive understanding of MaaS’s broader
impact.

Secondly, the demographic composition of the sample, although
representative in many respects, showed an overrepresentation of em-
ployees compared to the overall university populations. Conversely,
younger students, particularly undergraduates, were underrepresented
despite comprising a significant portion of university communities. This
demographic imbalance may have skewed the aggregated results,
particularly in terms of attitudes towards the adoption of technology and
sustainable mobility, as these are known to vary by age and role.
However, the main goal was to obtain enough observations across age
groups and employment statuses to support a reliable estimation of
behavioral models for each subgroup, which are not affected by the size
of the subgroups.

Thirdly, this study did not consider contextual variables related to
the built environment, such as public transport availability, the density
of shared mobility services, and proximity to urban centers. These fac-
tors are known to influence mobility behavior and could offer additional
explanatory power in modeling MaaS adoption. However, the dataset
collected through the current survey does not include spatially explicit
indicators that would allow for a systematic analysis of the built envi-
ronment or transport supply characteristics across the two university
contexts. Nonetheless, the proposed estimated models incorporate
several user-specific variables that indirectly reflect elements of the
transport context. These include the personal availability of a private
vehicle, satisfaction with current travel options, and perceptions of the
importance of including services such as public transport, bike-sharing,
car-sharing, and taxis within a MaaS platform, which were found to be
statistically significant in explaining users’ willingness to adopt MaasS.

Finally, although the research identified random heterogeneity in
preferences, the analysis did not extensively explore the underlying
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causes of this variability. Understanding the drivers of random hetero-
geneity, such as psychological factors, personal values, or lifestyle dif-
ferences, could provide deeper insights into the nuanced attitudes
toward MaaS adoption. The use of integrated choice and latent variables
modeling techniques would allow researchers to delve into these aspects
and wuncover individuals’ unobservable traits that influence
heterogeneity.

4.3. Research perspective

Future perspectives for this research include distributing the survey
to a broader range of Italian universities within the RUS network. By
using a standardized survey, future studies could better identify com-
monalities and differences in Maa$ perceptions and adoption potential,
providing a clearer picture of its feasibility and acceptance across
diverse academic contexts. Future research will seek to integrate
spatially explicit data to better account for the influence of local trans-
port infrastructure and to improve the generalizability of the findings.

Another important area for future research is the investigation of
individuals’ willingness to adopt Maa$S for non-systematic trips. While
much of the existing research, including the present study, focuses on
systematic mobility, such as commuting to work or university, non-
systematic trips, such as leisure travel, shopping, or social visits,
represent a significant share of overall travel behavior. Moreover, non-
systematic trips differ from systematic ones in several aspects. They
are typically less predictable, both in terms of frequency and destination,
and are often influenced by situational factors such as time availability,
spontaneity, or specific travel goals. This variability presents unique
challenges for MaaS platforms, as they must be flexible enough to
accommodate the diverse and often ad hoc nature of these trips. Inves-
tigating the willingness to adopt MaaS for such trips would provide
valuable insights into how well Maa$S systems can adapt to these re-
quirements. Finally, examining the willingness to adopt MaaS for non-
systematic trips could highlight opportunities for innovation in the
design and delivery of MaaS solutions. For instance, the integration of
additional features could be explored, such as gamification to reward
sustainable choices, or partnerships with tourism and retail sectors to
create value-added services.

5. Conclusion

Investigating the factors that affect individuals’ willingness to adopt
Mobility as a Service platforms emerges as a key priority for assessing
the conditions that favor the scaling up and widespread adoption of
MaasS solutions. Understanding these factors can provide valuable in-
sights for designing effective strategies to enhance MaaS adoption and
its integration into existing mobility systems.

Universities represent particularly compelling contexts for exploring
these dynamics due to their socio-demographic diversity, which in-
cludes students, faculty, and staff from various backgrounds. This di-
versity allows for the examination of MaaS preferences across different
user profiles. Furthermore, university communities are often charac-
terized by heightened environmental awareness and a strong inclination
to experiment with innovative technologies, making them ideal testing
grounds for new mobility solutions.

The opportunity to examine two distinct Italian academic settings
has further enriched this research by highlighting the importance of
exogenous factors, such as campus structure and proximity to the urban
area, as well as the variety, coverage, and perceived quality of local
mobility options. These external elements significantly shape users’
perceptions of and willingness to adopt Maa$S, underscoring the need for
context-sensitive approaches that allow for the customization of Maa$
supply to meet user needs. Most of the policies derived from the two
university case studies can be extended to similar environments, in
particular software and hardware measures that aim at creating the
necessary digital and physical conditions for effective MaaS
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implementation. In contrast, orgware policies may be more challenging
to replicate in their full effectiveness, as they rely on strong and sus-
tained coordination between academic institutions and external stake-
holders, and there must be strong political will to implement them,
given that these policy interventions also align with broader institu-
tional sustainability goals, such as reducing campus-related emissions
and promoting low-carbon commuting.

At the individual level, features such as gender and professional
status, as well as mobility-related behaviors and personal attitudes, have
been shown to influence WTA MaaS. These findings align with existing
literature but also highlight the need for further, more standardized
investigation across a wider range of communities. Leveraging the RUS
network for such an initiative could enable the collection of more
comprehensive data, allowing for robust comparisons and the identifi-
cation of shared trends across diverse academic contexts.

Ultimately, by focusing on user-centered design, fostering flexibility
and customization, and implementing targeted incentive mechanisms,
MaaS initiatives can overcome existing barriers and pave the way for
more sustainable, efficient, and inclusive urban mobility solutions.
These efforts are not only critical for addressing the mobility needs of
university communities but also serve as a blueprint for broader appli-
cations in urban mobility systems.
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