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Abstract—The mobility choice of university students
represents one of the most interesting issue within the scientific
literature of the sector, considering the impacts that these
choices might have on congestion. In all the European cities
where cycling mobility and bike sharing are experiencing a
continuous growth, mobility policies have fostered the use of
these transport alternatives. The bicycle, in the period between
the end of the nineteenth and the first decades of the twentieth
century, was the mostly chosen means of transport thanks to its
characteristics of cheapness and elasticity in use. However,
with the continuous technological development, the use of
bicycles has increasingly reduced in favor of a mobility based
mainly on private cars and motorcycles. The progressive
deterioration of the livability of urban centers and neighboring
areas has led public administrations of northern Europe to an
overall reorganization of the transport system. The key words
of the reorganization of transport are: "sustainable transport",
"intermodality", "traffic calming". In this context, urban
mobility policies have focused on fostering the use of bicycles at
the urban level, increasing bike sharing in cities. In the city of
Naples no initiative is promoted to make bike sharing
accessible within university areas. In 2016 a new engineering
hub was inaugurated located in San Giovanni a Teduccio, an
Eastern borough of the city of Naples. The neighboring
municipalities have proposed the idea of encouraging the use of
bicycles to reach this hub. Among them there is the city of
Portici, one of the most densely inhabited areas in the territory
(with 12,000 inhabitants / km?), 4 km away from the new
engineering hub in San Giovanni a Teduccio. Starting from
these considerations, after showing the history of bike and bike
sharing, the aim of this research is to evaluate the attitude to
choose bike sharing for potential engineering students residing
in Portici. For this reason, a mobility survey (RP and SP) was
conducted at the high schools of the city of Portici. The results
show that on average a student is willing to walk up to 900
meters to reach the bike sharing station. In the case that the
bike sharing service is with pedal assistance charged of an
annual cost of 30 euros, there is a higher attitude to choose bike
sharing, but less attitude to walk to reach the station. Indee, in
this case a student on average is willing to walk up to 600
meters to reach a bike sharing station.

Keywords— bike sharing, transport planning, university
students

I. INTRODUCTION

The mobility choice of university students represents
one of the most interesting issue within the scientific
literature of the sector, considering the impacts that these
choices might have on congestion. Between 1969 and 2003,
a significant increase (from 17% to 55%) of students using
cars both as a passenger and as a driver was observed [1].
This trend is not in line with the principle of sustainable
transportation development, which is expected for people to
take public transports, walk, or cycle in their daily trips [1].
For this reason, among the urban sustainable policies [2-6],
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the mobility choices of the university students have been
analysed in literature during the years [7]-[13]

The modal choices of students are not the same all over
the world. For example, in America where the majority of
students live in a campus and therefore the distance between
universities and home is limited to few chilometres, the
most used transport mode for reaching university is the bike
or on foot (eg in California 77% of students reach the
university on foot or by bike) [14]. European universities are
easily accessible by public transport and thus are reached by
students mainly by bus or metro (e.g. 74% in Milan, 66% in
London, 63% in Auckland, 55% of students in Birmingham
choose bus or metro to reach the university) [14]. In cities
where the car is the main transport mode to reach the
university, several studies have been conducted to identify
planning strategies aimed at reducing the use of private
transport in favour of more environmentally friendly
transport modes [15]- [17]. In many studies [18]-[22]
policies have been proposed to encourage the use of
bicycles to reach university. This is because the bicycle,
which increases the positive environmental and social
impacts since it is environmentally sustainable, is a winner
w.r.t. short distances in terms of travel time [19]. In fact,
pedalling slowly, with a normal bicycle, the speed of 15
km/h can easily be reached and therefore, without a big
effort, 3 km can be covered in 12 minutes.

One of the strategies to encourage the use of bicycles is
bike sharing. It is a bicycle rental system, whose translation
means "shared bicycle", as the service allows the user to be
able to pedal and make his/her trips in the city by renting a
means of transport, shared with all those who are registered
in this service.

The case study of students mobility in the city Naples
(South Italy) is particularly interesting. Indeed from the
analysis of the mobility choices of university students, it has
been revealed that only 2% of them use sustainable transport
modes (bike and walking) [14] to reach the universities,
38% uses the private car [14]. It is therefore interesting to
identify mobility policies aimed at encouraging the use of
more eco-friendly transport modes. Furthermore, in 2016 a
new engineering hub was inaugurated located in San
Giovanni a Teduccio, an Eastern borough of the city of
Naples. The neighbouring municipalities have proposed the
idea of fostering the use of bicycles to reach this engineering
hub. Among them there is the city of Portici, one of the most
densely inhabited areas of the territory (with 12,000
inhabitants/’km?), 4 km away from the new engineering hub
in San Giovanni a Teduccio.

Starting from these considerations, the aim of this paper
is to evaluate the attitude to choose bike sharing for
potential engineering students residing in the city of Portici.
For this reason, a mobility survey was conducted at the
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technical, scientific and classical high schools of Portici.
The students of the last two years of the high schools in the
city of Portici were interviewed, willing to enrol at the
engineering faculty. The analyses are based on a Releveled
Preferences (RP) and Stated Preferences (SP) survey. SP
scenarios vary according to the service offered (traditional
bikes vs. pedal assisted bikes) and to the location of the bike
sharing stations. In order to quantify the students’
willingness to walk to reach the Bike Sharing station (both
in the case of traditional bike and with pedal assisted bike),
8 different scenarios (SP survey) were proposed to the
respondents, diversifying and distancing the origin
(residence) more and more from the bike sharing station.
The paper is divided into 4 sections, in section 2 there is a
short history of the bicycle and the bike sharing service, in
section 3 the case study and mobility survey are shown, in
section 4 the main results of the survey are discussed. In the
last section the conclusion and research perspective are
presented.

II.  THE HISTORY OF THE ORIGIN OF BIKE SHARING

In 1791 the “célérifere” was created in France, the first
ancestor of the bicycle. Its rudimentary form lacked
steering, pedals and brakes which will be invented later. In
1839, the Scotsman K. Mac Millan and the French
blacksmith P. Michaux in 1842 introduced the pedals for the
first time, connected with levers to the axles of the wheel
[22]. The bike, in the period between the end of nineteenth
and the beginning of the twentieth century, was the mostly
chosen means of transport thanks to its main characteristics:
it did not and does not require large spaces, nor great skills
and abilities to be conducted; it is cheap. However, with the
new technological development, whose direct consequence
was the mass motorization, the bicycle has suffered the
competition of the new needs, the progressive
marginalization of spaces on the road network and the
collapse of the appeal, in the collective imagination, of a
simple, economical and silent vehicle.

The car and the other vehicles, at first means of
movement and transport, then more and more "status
symbols", to the point of becoming a mandatory choice, due
to transport policies systematically aimed at fostering
private road transport [22].

To cope with this progressive deterioration in the
livability of urban centers and neighboring areas, bicycle
has once again become a sustainable alternative to be
encouraged for travel in urban areas. In such an urban
scenario, redeveloped and more citizen-friendly, the bicycle
rediscovers its original function as a means of transport,
supported in this also by the technical evolution that has
dramatically increased its potential and flexibility of use.
The bicycle is today the most popular and widespread
personal vehicle in the world, as well as having become one
of the symbolic vehicles of sustainable mobility [23]. To
encourage the use of bicycles, one of the most encouraged
policies is to guarantee a bike sharing service.

The origins of this new type of transport system are
probably to be found in The Netherlands in the 1960s.
Everything arises not from the search for more sustainable
mobility, but it arises from political motivations.

The idea comes from the "Provos", an eccentric group
from Amsterdam, which uses the bicycle as a critical anti-
consuming model. The "White Bike Plan" was born in this

context. It was about distributing thousands of white painted
bikes around the city, inviting everyone to use them and
leave them without locks, so that anyone could get out on the
street and get one. The plan was successful and was
reproduced in other cities including Stockholm, Prague,
Oxford and Milan. The echo of their happenings was spread
around the world of music: "Bike" by Pink Floyd, "Bicycle
race" by Queen and "White bikes" written by Guccini after a
youth trip to Amsterdam. This is therefore the story of the
first generation of bike sharing. It is in Copenhagen that the
second generation was born. The idea was born when in
1988, Morten Sadolin and Wessung Ole, two young Danish
returning from an evening with friends, no longer found their
bikes. When walking back home, they imagined a shared
bike service where each user could take a bike for his/her
own journey, then leaving the bike free once they reached
their destination for another user. Therefore it is from this
story that in 1995 the "Bycyklen" was born, a system
consisting of a network of bicycles parked to a fixed support
unlocked by the use of a coin (a principle similar to that of
supermarket trolleys) to then be left in another parking point,
thus recovering the coin left as a "deposit". Obviously, the
low cost of the deposit and the lack of an identification
system did not encourage the systematic return of bikes.

It is in England in 1996, and exactly in Portsmouth,
where it is possible to find the third generation of bike
sharing, born to try to overcome the problem of
vandalization of bicycles, with the help of technology.

The university of this English city, as part of its
environmental program for transport, thanks also to the
European funds, organized a bike sharing system available to
employees and students for their travel between different
locations of the faculty. In order to access the bicycles, it was
necessary to obtain a "smart card", which allowed the
collection and storage of the bicycles, trips that were thus
recorded electronically and the user was charged an
additional cost (in addition to that of the subscription to the
system) in case of use longer than 3 hours. In addition, the
stations were under video surveillance to minimize
vandalism. The experiment, in addition to the high costs, was
not particularly successful, as because a bicycle sharing
system, in order not to turn into a failure, should have among
its characteristics that of a widespread diffusion throughout
the territory and certainly cannot be limited only to the
exchange between different locations on a campus.

In any case, by now "alea jacta est" and even if it will
take another ten years before this new mode of transport will
see its real boom, the foundations of its functioning have
now been laid and the system is beginning to expand, in
different ways around Europe. First in Renne in France in
1998, with its "veld a la carte" service, then with Munich
with the "Call a Bike" service, which, as the word says,
provided and provides for the call to a switchboard for the
use of the bicycle.

The bike sharing system began to take its current role in
2005. In the city of Lyon, 1500 bicycles were deployed
throughout the city and the service was managed by JC
Decaux (multinational based in Paris, known for its
advertising bus-stop systems, public bicycle rental systems
and street furniture). This is the experience that will be the
school for the next case, which will give the Bike Sharing the
world showcase that has changed its fortune. On July the
15th of the year 2007 or the day after the "Storming of the
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Bastille", symbolic date of the French revolution, the
Parisian Bike Sharing, called Velib, was born, short for “vélo
libre” service which can be intuitively and emotionally be
referred to "vélo liberté", which means “free bicycle",
considered the best system currently in operation, which has
led to a 41% increase in cyclists on the streets of the French
capital since the year of its launch. Here there are 24,000
bicycles parked in 1,700 stations.

From this moment onward, the BS has become an
unstoppable phenomenon and by 2015 hundreds of cities
around the world will adopt it as an alternative for
sustainable mobility. In recent years, technological
innovations [24]-[27] have involved the world of transport,
modifying the behavior, mobility choices of users and have
facilitated the spread of BS services. In particular those
related to Information Transport System (ITS), Information
and Communication Technology (ICT), satellite localization
and the development of the APP-economy (transactions and
services offered via Apps of smartphones). To date it appears
that an advanced bike sharing system is hosted in at least 600
cities divided into 52 countries around the world (if even the
smallest services were calculated, the number would be
enormous). The largest BS system in the world is in China,
in the city of Wuhan, the sixth largest city in the country
hosting 9 millions people. About 90,000 bicycles have been
made available to them. After the initial boom, several
Chinese bike sharing companies went bankrupt in 2019, but
now the COVID-19 pandemic is promoted a new passion for
cycling in China as people avoid buses and subways for fear
of being infected. Sharing companies have learned from their
past mistakes and are providing more efficient services.
According to data collected by Hellobike, a bike sharing
company, nearly 300 million trips a day were made in China
on conventional bicycles in 2020. Also in Italy, shared
mobility services spread quickly immediately after the
lockdown for the COVID-19 pandemic. Bike sharing
continues its irresistible rise, registering an increase in the
cities involved and in the number of bicycles available to
users, with a fleet of around 39,000 (of which over 5000
electric) in 31 cities [28]. As it can be seen from Fig. 1, the
main sharing services are placed in northern Italy.

Station-based

Fig. 1. Bike sharing in Italy [28]

III. THE CASE STUDY

The case study under analyses is the city of Naples, one
of the main cities in South of Italy. The Bike Sharing service
was born from the idea of having the "last kilometer"
travelled by bicycle, that is the path that one should travel
from the stop of any public transport to the final destination

without taking the car or motorbike. The service is designed
to allow users to reach any corner of the city in less than half
an hour. For this reason, unlike other systems, which require
the payment of a subscription and a fee for the use of the
shared bicycle, this is the only one free, as long as the time
use of the bike is less than thirty minutes.

Fig. 2. Bke Sharing in Neapolis city

The project promoted by the city of Portici was born in
this context. In particular, since the 2016-17 academic year
the Faculty of Engineering of the University Federico II of
Naples has a new hub located in San Giovanni a Teduccio, a
borough located in the eastern area of the city of Naples. The
new hub is about 3 km from the central station of Naples in
Garibaldi square and it can be reached through Line 2 of the
Metro, from the Cirumvesuviana line and from bus and tram
services. The main municipalities close to San Giovanni a
Teduccio are San Giorgio a Cremano and Portici, about 4 km
from the Naples (Fig.2).

\r” 'r_. O ]

Fig. 3. The case study

The focus here is on the city of Portici, where a mobility
survey was carried out interviewing students of the last two
years of the high schools. The objective is to assess the
availability and attitude to use the bike or the bike sharing to
reach the University in San Giovanni a Teduccio. Portici has
an extension of 4km? and is the second largest Italian city in
terms of population density counting about 12,000
inhabitants/km?. It rises on the slopes of the west side of
Vesuvius and occupies a small part of the territory along the
coast of the Gulf of Naples, bordering with San Giovanni a
Teduccio. The following sections illustrate the mobility
survey and the main results.
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IV. THE MOBILITY SURVEY

The Cawi (Computer-Assisted Web Interviewing) survey
was proposed with the development of a dedicated mobile
application (App). The estimated sample universe is
represented by 109 students belonging to 3 high schools in
the Portici area, which represent about 50% of 4th and 5th
year students attending these institutes. The sampling
strategy is of the probabilistic type estimated and two types
of surveys have been carried out: an RP (Revealed
Preference) part, where the actual preferences indicating the
characteristics of the students' current mobility choices to
reach the school have been highlighted; an SP (Stated
Preference) part, where declared preferences representing an
estimate of the willingness to walk to reach the bike sharing
station have been presented. Through this analysis, it was
possible to identify and analyze the factors influencing the
attitude to a bike sharing service and the willingness to
walk to take advantage of this service.

The questionnaire submitted was divided into three parts.

The first part is a RP (Revealed Preference) survey and
the following information were collected:

Socio-economic characteristics of the respondent
(i.e. gender, owenership of bikes and / or cars in the
household);

Trip characteristics (i.e. trip origin, transport mode).

In the second part of the questionnaire, the attitude to use
bike sharing for travelling was investigated. The last part of
the questionnaire was submitted only to students interested in
enrolling at the faculty of engineering. In this section an SP
(Stated Preference) exercise was conducted investigating the
willingness to use the bike / bike sharing / bike sharing with
pedal assistance to reach the university.

The results of the statistical analysis show that students
are a category of users who tend to use the bike for their
trips. Indeed, only 18% of students believe they are not the
kind of person who would ride a bike (estimated as the sum
of absolutely disagree and disagree in Fig. 4), percentage that
increases to 22% if we consider the answers of only women
(Fig.4). Furthermore, 72% of students believe that bike is the
best transport mode for short trips, but 40% of students do
not own a bicycle.

I'm not the kind of person who would ride a bike

41% 41% 41%

30% 5%  27%
[

25% 24%
20% 15% 18% -
15%

% 13% 11 e
0% 7% mm 5%
5% I
0%

absolutely disagree
disagree

| do not know
agree

absolutely agree

B Total (Femal +Man) Femal Man

How many bicycles do you own in the family?

11%

24%

25%
() =] =2

more than 3

Fig. 4. Some results of the mobility survey

The last section of the questionnaire (SP) was submitted
to only 40% of the students, the ones who declared that they
will continue their studies by enrolling at the engineering
faculty.

These users were asked if they were willing to use the
bike sharing service to reach the engineering site in 8
different scenarios.

In the first 4 scenarios, it is foreseen the possibility of
using a free bike sharing service with a traditional bike
model. The scenarios differ from each other on the location
of the bike sharing stations in the city of Portici. In
particular, in scenario 1 a bike sharing station is located 200
meters away from home; in scenario 2, three bike sharing
stations have been located in the main squares, 1 km far from
each other and strategically chosen to cover most of the
territory (as shown in figure 5); in scenario 3, two bike
sharing stations are located in San Ciro Square and Poli
Square; in scenario 4 there is only one bike sharing station in
the main square of Portici, in San Ciro Square. If the
interviewed student declared that he/she was not available to
use the bike sharing, the same scenario was proposed to him
(intended as the location of the bike sharing station) with the
difference of being able to rent a bicycle with pedal
assistance, instead of a bike traditional.

In the last 4 scenarios, a bike sharing service is located
with the use of pedal assisted bikes, with an annual cost of 30
euros. Also in this case the 4 scenarios differ from each other
based the location of the bike sharing stations in the city of
Portici following the framework of the first four scenarios.

The results (Fig. 6) show that 85% of the students
interviewed are available to use the bike sharing service with
traditional bikes if the stations are located close to home (200
meters). In the scenario where there is only one bike sharing
station in the main square, the students willing to use bike
sharing to reach the engineering university is reduced to
45%, but 93% change their answer by stating to be available
to use bike sharing with pedal assisted bikes. In the event
that the bike sharing service is with pedal assisted bikes
charged by an annual cost of 30 euros, 87% of students
declare that they are willing to use it to reach the engineering
university, if the station is close to house (about 200 meters
from home). This percentage is reduced to 38% if there is
only one bike sharing station in the main square (Fig.7).
Finally, in the case that the bike sharing service is with pedal
assistance charged by an annual cost of 30 euros, there is a
higher attitude to use bike sharing, but a less attitude to walk
to reach the station.
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It is interesting to note that women, despite a higher
percentage declared that they are not "that kind of person
suitable for bikes", are then more likely to use bike sharing to
reach universities, especially if the bike sharing station is
below home or if the service offered is with pedal assisted
bikes (Fig.6 and Fig.7).

Finally, by combining the results obtained from the SP
surveys plus the origins declared by the students in the first
section of the questionnaire, it was possible to estimate that a
student is on average willing to walk up to 900 meters to
reach the bike sharing station, and in the case in which the
bike sharing service is with pedal assisted bikes, a student on
average is willing to walk up to 600 meters to reach the bike
sharing station.

== Str3Fanng

Fig. 5. The location of the bike sharing stations in the Portici area in
scenario 2

Willingess to use bike sharing with traditional bikes
100%

91%
88%

85%
79%
80% 75%
69%
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64% 62%

60% 56%
40%
20%

0%

45945%45%
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H Total (Femal +Man) ™ Femal Man

Fig. 6. The willingness to use bike sharing with traditional bikes in the
4 scenarios proposed distinct for women and men

Willingess to use bike sharing with pedal assisted bikes
100%

100%
87%
0,
0% 78%
70%
62% 61%
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48%
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40%
20%
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Scenario 5 Scenario 6 Scenario 7 Scenario 8
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Fig. 7. The willingness to use bike sharing with pedal assisted bicycles
in the 4 scenarios proposed distinct for women and men

V.  CONCLUSIONS

The mobility choice of university students represents one
of the most treated topics within the scientific literature of
the sector, considering the impacts that these choices might
have on congestion. Mobility policies, in the recent years,
have encouraged more sustainable mobility. From the
analysis of the mobility choices of university students from
city of Naples, it has been highlighted that only 2% of them
use sustainable transport modes (bike and walking). The aim
of this research is to evaluate the propensity to use bike
sharing for potential engineering students residing in the city
Portici. For this reason, a mobility surveys was conducted
interviewing students at the high schools of Portici. The
objective has been that of investigating students’ attitude in
the use the bicycle to reach the new location. In order to
quantify their willingness to walk to reach the Bike Sharing
station (both in the case of traditional bike and with pedal
assisted bike), 8 different scenarios (SP survey) were
proposed to the students diversifying and distancing the
origin (residence) from the bike sharing station.

The result show that on average a student who lives in
Portici and wishes to enrol at the faculty of Engineering of
the University of Naples Federico II is willing to walk up to
900 meters to reach the bike sharing station. In the case that
the bike sharing service is with pedal assistance charged by
an annual cost of 30 euros, there is a higher attitude to use
bike sharing, but less attitude to walk to reach the station. In
fact, in this case a student on average is willing to walk up to
600 meters to reach the bike sharing station. The future
research perspectives are: to explore the factors affecting
bike-sharing demand, to estimate travel behaviour modelling
[29] and therefore to design (considering the costs, the
organization) a bike sharing service for the engineering hub
in San Giovanni a Teduccio also in addition to already
present transport service on rail.

REFERENCES

[1] Irawan, M. Z., Sumi, T., Promoting active transport in students' travel
behavior: A case from Yogyakarta (Indonesia), Journal of Sustainable
Development, 4(1), 45, 2011.

[2] Botte, M., D’Acierno, L., Dispatching and rescheduling tasks and
their interactions with travel demand and the energy domain: Models
and algorithms, Urban Rail Transit, vol. 4, pp. 163-197, 2018.

[3] D’Acierno, L, Placido, A., Botte, M., Montella, B., A methodological
approach for managing rail disruptions with different perspectives,

Authorized licensed use limited to: Universita degli Studi di Napoli Federico 1l. Downloaded on December 16,2024 at 07:42:56 UTC from IEEE Xplore. Restrictions apply.



[10]

[11]

[12]

[13]

[14]

[13]

[16]

[17]

[18]

[19]

[20]

(21]

[22]

(23]

Authorized licensed use limited to: Universita degli Studi di Napoli Federico Il. Downloaded on December 16,2024 at 07:42:56 UTC from IEEE Xplore. Restrictions apply.

International Journal of Mathematical Models and Methods in
Applied Sciences, vol. 10, pp. 80-86, 2016.

Botte, M., D’Acierno, L., Pagano, M., Impact of railway energy
efficiency on the primary distribution power grid, IEEE Transactions
on Vehicular Technology, vol. 69, pp. 14131-14140, 2020.

Carteni’, A., A cost-benefit analysis based on the carbon footprint
derived from plug-in hybrid electric buses for urban public transport
services. WSEAS Transactions on Environment and Development,
14, pp. 125-135, 2018.

Carteni, A., Henke, 1., External costs estimation in a cost-benefit
analysis: The new Formia-Gaeta tourist railway line in Italy.
Conference Proceedings - 2017 17th IEEE International Conference
on Environment and Electrical Engineering and 2017 1st IEEE
Industrial and Commercial Power Systems Europe, EEEIC / 1 and
CPS Europe 2017, art. no. 7977614, 2017.

Van Bouwel, L., Veugelers, R., The determinants of student mobility
in Europe: the quality dimension. European Journal of Higher
Education, 3(2), 172-190, 2013.

Muller, S. Tcharaktschiew, TK Haase, K Haase, Travel-to-school
mode choice modelling and patterns of school choice in urban areas,
Journal of Transport Geography, 2008.

King, R., Findlay, A., & Ahrens, J. International student mobility
literature review, 2010.

Politecnico di Milano,
universitario milanese,
September 2014.

Universita degli Studi di Pavia, Gli spostamenti casa-universita degli
studenti dell’Universita degli Studi di Pavia, 2014. http://www-
wp.unipv.it/. Accessed May 2015.

Meead, S. K., Mohammad, R. R., Mohammad, R. A., & Gholam, A.
S., Evaluating the factors affecting student travel mode choice (No.
1429-2016-118652), 2009.

Henke, I, The effect of railway accessibility on the choice of
university studies. International Journal of Transport Development
and Integration 1.3: 339-347,2017.

Cascetta E., Carteni A., Henke L., Salatino P., Sistemi di trasporto e
mobilita studentesca, Presentazione del 1° rapporto sulla mobilita
studentesca della Scuola Politecnica e delle Scienze di Base, 2014.

De Guzman, M. P., & Diaz, C. E., Analysis of mode choice behavior
of students in exclusive schools in metro Manila: The case of Atenco
de Manila University & Miriam College. In Proceedings of the
Eastern Asia Society for Transportation Studies (Vol. 5, pp. 1116-
1131 Guasch, C.; Domene, E. Sustainable transport challenges in a
suburban university: The case of the Autonomous University of
Barcelona. Transp. Policy 2010, 17, 454-463, 2005.

Dehghanmongabadi, Abolfazl, and Sebnem Hoskara, Challenges of
promoting sustainable mobility on university campuses: The case of
Eastern Mediterranean University. Sustainability 10.12: 4842, 2018.

D’Acierno, L. and Botte, M., A passenger-oriented optimization
model for implementing energy-saving strategies in railway contexts.
Energies, 11(11), 2946, 2018.

Sarker, R. 1., Morshed, G., kumar Sikder, S., & Sharmeen, F., Trends
in active and sustainable mobility: experiences from emerging cycling
territories of Dhaka and Innsbruck. In Urban Ecology (pp. 163-183).
Elsevier, 2020.

Torrisi, Vincenza, et al., Exploring the factors affecting bike-sharing
demand: evidence from student perceptions, usage patterns and
adoption barriers. Transportation Research Procedia 52,573-580,
2021.

Macioszek, E., Swierk, P., & Kurek, A., The bike-sharing system as
an element of enhancing sustainable mobility—A case study based on
a city in Poland. Sustainability, 12(8), 3285, 2020.

European Commission, A sustainable future for transport: towards an
integrated, technology-based and user-friendly system. COM,
Luxembourg, 2009.

Mobility Management per il sistema
2007. http://progetti.unicatt.it/. Accessed

Cascetta, E., Henke 1., Di Bartolomeo M.I., Le sei rivoluzioni dei
trasporti e le loro evoluzioni. Una breve storia dalle origini ai giorni
nostri. [The six transport revolutions and their evolutions. A brief
history from the beginnings to the present day]. Ingegneria
Ferroviaria, pp. 1-30, 2021.

Camarillo J.A.C., Historia de la Bicicleta Origen de la Bicicleta
Celerifero Biciclos, Universidad Autonomade Cd. Juarez, 2014.

[24]

[25]

[26]

[27]

[28]

[29]

Gallo, M., De Luca, G., D’Acierno, L., Botte, M., Artificial neural
networks for forecasting passenger flows on metro lines. Sensors,
19(15), 3424, 2019.

Markkula, G., Romano, R., Jamson, A. H., Pariota, L., Bean, A., &
Boer, E. R., Using driver control models to understand and evaluate
behavioral validity of driving simulators. IEEE Transactions on
Human-Machine Systems, 48(6), 592-603, 2018.

Galante, F., Bracco, F., Chiorri, C., Pariota, L., Biggero, L., &
Bifulco, G. N. Validity of mental workload measures in a driving
simulation environment. Journal of Advanced Transportation, 2018.

Pariota, L., Coppola, A., Di Costanzo, L., Di Vico, A., Andolfi, A.,
D'Aniello, C., & Bifulco, G. N., Integrating tools for an effective
testing of connected and automated vehicles technologies. IET
Intelligent Transport Systems, 14(9), 1025-1033, 2020.

Osservatorio Nazionale Sharing Mobility, 4° Rapporto nazionale sulla
sharing mobility, 2020, available http://osservatoriosharingmobility.it/
last access June, 2021.

Bifulco, G.N., Carteni, A. and Papola, A.. An activity-based approach
for complex travel behaviour modelling. European Transport
Research Review, 2(4), pp. 209-221, 2010.



