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1 ABSTRACT

Mobility as a service is an innovative concept thed become important due to the vast demand foilityo
options in smart cities and cities focused on soakdlity. Many studies have been researched onrtsma
mobility options, and the important element is nhigbias a service. Many authors concluded that user
acceptance is the key feature of MaaS. Howevere tisea research gap in the criteria evaluatedhbytsers
before accepting MaaS hence the below researchiouesvere developed for this study.

Keywords: Maa$S, Mobility as a Service, Smart Mapjluser preferences, Smart City

2 INTRODUCTION

The increasing demand for mobility and digitalisathas boomed new mobility services. Maas is kntowvn
be a key solution to limiting the ownership of @te cars and promoting intermodal various transport
options with the convenience of planning, bookiagd payment via a single platform (Smith et al. 01
Practical experience with this service is evidensame of the cities around the world have opted/i@aS

for the transport sector. Even though the foundatibsmart mobility MaaS The birth of existed ire thate
1990s the birth of MaaS word was introduced by esith student in Finland, Sonja Heikkila in 2014
incorporating digital service and mobility ecosystelhe supervisor, Sampo Hietanen incorporated MaaS
Global in 2015 and introduced the first ever Ma&gfgrm “Whim app” in Helsinki, Finland (Citie-toga
2021).

Mobility as a service is deemed as an advancedysiaws that leads to disruptive changes in the pams
system (Alyavina 2022). This concept does not glewvaccess to individual transport services butreffe
transport services when it is needed (Enoch 2023).

Germany located in the heart of Europe, has anrage of mobility hubs that cover land, air, andera
transport modes hence research on MaaS is anstitgy@henomenon to understand the user accepiance
a single platform that provides all forms of tramgpoptions. Although the public and shared transpo
modes have a significant share in the transpotesysPrivate car ownership was 48m in 2020 (ACEA,
2022). A study concluded that private vehicle owrfeaive underestimated the cost of using a privaigem
of transport providing these facts will influenceers to move to sustainable transport modes andeed
carbon emissions (Andor et al, 2020).

Annual growth of 11.95% is estimated for shared ilitgldrom 2020-2026 and potential shared mobility
users of 63.4m by 2026. The cost has been the faetior in opting for private or public and sharedhitity
modes (Skedgo, 2022).
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This research focuses on user preferences wheptame®aaS in Germany. The smart city index analyze

all German cities in five categories. Administratio society, transport, IT infrastructure, and

energy/environment. Hamburg has topped the smigriraex for three consecutive years, 2019-2021. By
2030 Hamburg targets to achieve goals set in “ff&egy” in 2016 (a-tour, 2021).

The coalition agreement signed in 2021 by the pastof the new government focuses on green and zero
carbon emissions for the German economy. The Ightdi of the transport policy are a significant
investment in rail transport over the road an iasesin the rail freight share by 25% by 2030 arid@6
increase in existing passenger transport, 75% efraii network to be electrified by 2030, suppadital
mobility services, innovative mobility solutionscapromote long term strategies for autonomous enhed
public transport, etc. (Changing Transport, 2021).

3 LITERATURE REVIEW

3.1 Smart mobility

Smart mobility is defined as an expert system firavides access to mobility services via a combined
platform by Dorchery et al. (2018). These platfomnable the community to forecast the transportasheim
accurately also the platform provides details @vpiling smart infrastructure. As explained by &alkt al.
(2016). Sustainability and safety are the two naaipects that fulfill the smart mobility system. Trhebility
system should be integrated with intelligent systevhich allows the users to get traffic informationreal-
time. The need for a sharing economy has drivenymasammercial sectors which has offered new business
opportunities and scraped traditional sectors (Aaxget al. 2019). Mobility markets that follow aashng
economic model have been driven in many urban ara cities across the world (Hamari et al., 201

et al., 2018). The first shared electronic scooters in business use in Finland and drones are insed
Finland to identify the need for package transpBike and Scooter-sharing options have boomed inyma
cities (Loidl et al. 2019).

3.2 Multimodal transport system (MTS)

MTS is commonly defined as using one or more trarismodes to complete a trip (Aparicio et al. 2022a
cross mobility is another alternative word used fiaultimodality. The usage of MTS has enabled the
transport system to be effective and coordinatietwben different transport modes has proven tocesdu
congestion and provide alternative transport madesse of a malfunction of the existing transpodde
(Aparicio et al. 2022b).

With the initiation of sustainable development goal the United Nations, the need to increase muadike
metropolitan approachability and cater the tragelgith high-quality, long-term mobility within theities
has arisen. This can be achieved when sustainabbélity solutions are interconnected and diversifie
which allows the entire transport system to beagiffe and robust (Aparicio et al. 2022c).

Many Multimodal transport providers use marketisgaacrucial tool when developing MTS. The transport
providers promote MTS through service innovatioriuding offering discounts via contracts or makihg
pricing model attractive by reducing the cost amttéasing efficiency to be competitive in the maui(kéu

et al. 2022). MTS involves one or more individuahsce providers hence coordination amongst meltipl
carriers is required however there are many chgdiefiaced by the service providers. One main aigglés

to estimate the impact of the interruption of tr@zors modes. The other challenges are organizingjrires of
transfer to reduce the number of transfers in trectroute and maximize the efficiency of the M{C®ng

et al. 2022). MTS can be offered via a mobile appul not by transport mode itself as it will be moser-
friendly for the traveler to plan the trip as ti@veler could choose the desired option from thdewange of
mobility options (Yifei et al. 2022).

3.3 Mobilty as a Service (MaaS)

MaaS concept was introduced by Hietnaen as an Emmaywhere customer demand and the suppliers'
bundled mobility solutions are integrated via aitdiginterface of a service provider. Hietanen @01
defined MaaS as “a single interface that combinéferdnt transport modes to offer a tailored mapili
package, similar to a monthly mobile phone contradtich could include other complementary services,
such as trip planning, reservation, and payment.”
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Maas is not defined as a simple technology fedbuténstead a new feature as to how transport mades
provided and used (Audouin and Finger 2018).

MaasS evolves around the user and intelligent nmghiianagement with the support of ICT and the servi
providers who offer various transport options fodeusers’ demands via a single digital platform alhi
allows the users to plan, book, and make the pay/(adtis. org, 2022a).

MaaS is where the mobility services are obtainea avipackage based on the users’ demand and not
purchasing the mode of mobility. Maas is a cruel@ment in discussions with future mobility. Due to
intricacies in this field of research, MaaS canduelressed as an emerging field of future mobilitgt t
involves a broader vision in mobility, a new infation and communication technology (ICT), Changes t
traditional user behavior, or a change to overafidport option (Jittrapirom et al., 2017).

3.4 User preferences

The extant knowledge of MaaS users is carried @#eth on quantitative studies of people with no
knowledge or in-depth insight into MaaS (Matyas &aanargianni 2021). Many studies have been carried
out to understand who would opt for MaaS. A studiswarried out in MaaS operation countries Finland,
England, and Australia and it was concluded thé&b 40 the adults are willing to opt for Maas if thentire
transport needs are met and the overall cost wameildwered ((Kamargianni et al. 2018; Liljamo et2020;

Vij et al. 2020).

A study conducted in Sydney concluded that 50%hefrespondents would be subscribed to a MaaS plan.
Also, infrequent users of cars have a high tendén@dopt MaaS. However, participants who use anato
use cars daily would not opt for MaaS (Ho et all&®0

Socio-demographic characteristics a key to the emphtation of MaaS. A study conducted by Matyas and
Kamargianni (2021) revealed that the age of the issa key aspect of shifting to MaaS. A study he t
Netherlands discovered the age group of 18 to a#fisytends to use MaaS platforms (Alonso-Gonzalet et
2020) Another study carried out (Sochor 2021) wmiffid that Socio-demographic factors commonly
discovered as positive influences towards MaaSeimsitly-populated areas. Early adopters of MaaS ar
extremely mobile, with increased socio-economielgyhigher levels of education, and personal ircom
(Zijlstra et al. 2020).

3.5 Preferences of transport service providers

Service providers of MaaS are a crucial aspecetarialyzed. Public transport providers were ideatifis
“the backbone of MaaS” and if the public sectoremkover in operating MaaS it will be easier to work
together with everyone being the mobility reguland authority of the city. Kamargianni & Matya®17).
Nevertheless, the public sector being a nonprofiization and a bureaucratic structure, expantbng
Maas$S service provider, will take a consideratiom tiime and limitations in terms of introducing imative
solutions. On the contrary, if the private sectothe authority to implement and manage "MaaS adiver
operation will be quicker, and as the private seb@s the capital to invest in innovative solutiomse
public sector may not collaborate with the privaeztor as they think it will tarnish the brand iraag
Kamargianni & Matyas (2017). A crucial element bétMaaS platform is to integrate the entire trarspo
service providers not merely implement the existiagsport modes into one platform. This shoulduide
“vehicle fleet optimization and relocation stratsji while designing the platform. When it comescéo,
bike, and scooter sharing it is vital for the useknow where it needs to be dropped off at the @nithe
journey. A designated area, where the next usemasntenance team has easy access. The reseairell carr
out by Li and Voege (2017), revealed that incorpogapublic transport providers' real-time datdhie key
when serving customers via MaaS. This article aatedl that some private and public transport pragide
are reluctant to share real-time information wittad® service providers which is a limitation when
implementing the Maa$S platform. In the researchdoeted by Jittrapirom et al. (2018) on the pubécter's
view on framing policies for future MaaS implemerun, the extended analysis conducted with the ggpe
of public authority discovered that there are vasidarriers including the culture of the existingplic
administration, lack of proficiency of Maas Servigeviders, lack of regularity and insufficient nilitk
modes to be included in the platform, lack of dwdleation with stakeholders, fear of losing contaod
monopoly of the public sector has been limitatia®n framing policies for MaaS.
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4 RESEARCH DESIGN

The objective of this research is to examine theeoi demand for MaaS in Germany, the desired ntpbil
modes and additional features and obstacles exypedeby the users when opting for mobility solusiam
a Maas platform, and the desired pricing modeLisers are willing to pay for mobility services.

4.1 Research gap and research questions

Mobility as a service has become an important dspee to the vast demand for mobility options inragm
cities and cities focused on sustainability. Matudes have been researched on smart mobility gtiand

the important element is mobility as a service. fawthors concluded that user acceptance is the key
feature of MaaS. However, there is a research gaped criteria evaluated by the users before airuppt
MaaS hence the below research questions were gexkefor this study.

(1) What is the current customer demand for MaaS?

(2) Which modes of mobility, operational attribytesid obstacles you encountered while using theSMaa
platform in Germany?

(3) Which pricing models will be most suitable wiaeating a Maa$S platform in Germany?

5 RESEARCH METHOD

The ultimate objective of this research is to iffgnthe influencing user preferences in implemegtthe
Maas platform. This chapter further explains theeeech gap and research questions as discusséd e
1 and the research framework in depth includingslection of the research approach, sample safecti
collection, and evaluation of data.

5.1 Research Design

Qualitative approach is chosen from the three contynosed research approaches. Qulitative,Quanttati
and Mixed approaches. Since this research focussen preferences towards MaaS platform, qualitative
approach is selected as by nature, qualitativeareseas social. It takes insights from humans omaberal
models which are exclusive for the selected sanipéta gathered during the interviews are as per the
interviewees’ experience and observation which médke information superior.

5.2 Research sampling

A simple random sampling method has been usedhferstudy as the selected sample population. The
population has an equal probability to be chosenthes sample population which is an unbiased
representation of the population. As De. Jonckheek Vaughn (2019) stated that respondents who have
made themselves available for an interview with #m®wledge and experience on the topic to be
interviewed would be an ideal selection as theairebesample. The sample size is 10 and includdslitO
time employees within the age group of 30-42 yesmssper the literature review users with the latest
technology usage have the highest potential inpceMaaS were revealed hence the sample wasddcus
on this age group. The sample was with a mix ol nsle and female as aforementioned with the imsigh

of the literature review to understand whether ¢héx an influence in accepting MaaS and pricing
mechanism based on the categorization of the gernidex interviews were carried out using Zoom,
WhatsApp, and in person. The answers were savedpassword-protected Word document. The interview
lasted approximately 30 to 40 minutes. Privacyhef tespondents was maintained by the acronym the 10
“respondents” (R) by R1 to R10. The following tablevides a summary of the respondents based an the
occupation, the mode used for the interview, aeddilration of the interview.

5.3 Research method of data collection

Structured interviews were used to gather data. duestionnaire consists of 7 general questions6atod
cover the 3 research questions. The questionmgiszopen-ended as the quality of data will be saper
with the insight of the interviewee’s experience abservation of the subject. However, the findingsbe
purely based on the individual's experience, tuitihdss, and integrity of the participants whichais
disadvantage of conducting a qualitative study. interview was approximately 30 to 40 minutes.
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6 DATA ANALYSIS

Answer scripts were analyzed using content anabysissegregated the findings to the three mairarelse
questions. The inductive reasonings were subcaesgbrDeductive reasoning was analyzed and compared
with the prevailing literature to understand thenikrity or deviation. Inductive reasoning was auzed to
understand the requirement of a further researghirement, or any fields not covered by prevailing
literature. A summary of the findings was consieddo arrive at the conclusion and recommendations

7 RESULTS & FINDINGS

The results and findings which were gathered dutirgyinterviews are categorized under deductive and
inductive which will be further discussed by compgrthe point of view of the respondents.

7.1 Current demand toward the Maa$S platform

The first research question focuses on understgnttie current demand for the MaaS platform. The
research is solely focused on the demand for th&Svdatform within Germany.

(1) There is a significant demand for the MaaSfptat within Germany as 90% of the the sample is
currently using mobile apps for commuting. The mgasons discovered during the interviews for gptin
for MaasS are, that this option is more cost-effecthan owning and maintaining a personal vehidey to
use with no stress and focus needed while drivimtgthe current transport system has good conngctinid
saves time as there is an option to choose thepwssible connectivity based on the time and mede i
chosen to reach the destination. These are the measons the respondents stated the reason fosingoo
Maas.

(2) The most used and desired mode of transpant&dide incorporated into the platform is publengport
options due to the vast coverage and the publibseperates as a nonprofit generating organizatan
provides low-cost transport options which is aligmveth the literature by Kamargianni & Matyas (2017
All public transport options such as Tram, Bus, &8, and U-Bahn are the modes included in thegptatf
and from the private sector, as the respondent&mskes scooters, and car-sharing options foretimesdes
should be included in the platform. Also, a papiit stated to include taxis on the platform ag whkich is
the ideal solution for the time being for first diadt-mile connectivity until the mass service pdevs arrive
at a solution.

(3) One of the main factors in increasing the austobase for the MaaS platform by attracting pavat
vehicle owners to shift to MaaS is the punctualityhe transport service providers hence trangpontiders
need to improve on punctuality to attract more @mstrs and increase revenue.

7.1.1 Effectiveness of the MaaS apps

One of the sub-questions under the first reseanestopn is to evaluate the effectiveness of the $/aaps

the respondents currently use. Most of the respuedaated that the apps they currently use asztafé

and have not come across any technical issuesstersycrashes the interface is easy to use, they are
comparatively accurate information on train arrfvahd delays, and route planning is efficient imte of
timings and mode of transport to be chosen. Howevéew respondents stated that they have expedenc
iIssues in connectivity and getting real-time infatimn such as when a ticket is purchased an email
confirmation is received but the ticket does ngpesgy on the app in real time, and the app need to
refreshed for the ticket to appear. The respontiast also experienced the same issue with real-time
information on train arrival and departure inforioat When a new initiative is introduced on trangaoich

as the monthly travel pass to travel across Gernmangelected transport options, the previouslytiegs
unused online tickets are shown on the app bufethieire to use these tickets is disabled as a negupt is
purchased by the user. The user suggests refuntngy for unused tickets or having the option amsfer

the tickets to another user. Few respondents statddsome of the apps they frequently use areuset-
friendly. When the user has subscribed to a morghbs, the user would need to manually updatertter o
number on the app and refresh the field monthlyHerticket to be active for the given month.

7.1.2 Usage of public and shared transport modes
The next sub-question of the first research questico identify the current demand for public
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and shared transport options. All respondents cstttat they currently prefer to use public and star
transport options. A summary of the answers redetliat the coverage and connectivity of the German
public transport sector are vast and cost-effedtinag owning and maintaining a private vehicle udahg
parking charges and the monthly transport pasdadkaiacross Germany has attracted more userd torop
public transport option and some corporations res® the ticket cost of the employees who use this
option. However, if an employee owns a privatetbarfuel cost is not reimbursed. It could be atidtion
drive towards sustainability. Ease of use is arratighlight of opting for public transport optioriEhe user
can engage in another important task while travgNvithout any stress as driving a private vehiSleared

transport options like e-scooters or e-bikes aegl digr short-distance travel where the travel tisess than
the waiting time of the public transport modes. Eteough all the respondents stated that they sirgu
public and shared transport modes some responstamési points to dislike commuting in public andrsial
transport modes. The main reason is the transporice providers not been punctual. If a transpesd is
time-bounded those users will opt to use a perswehicle or shared vehicles to commute. The cost-
effectiveness is subjective when a family of fowerage person’s traveling to a destination via igubl
transport option can be more expensive than uspersonal vehicle. If the length of the traveldsd public

transport modes may not be the best option as asprivate vehicle provides more flexibility andntort
for the travel. The respondents who use sharedpmanh modes stated that the radius of coverage-for
scooters and e-bikes is less hence they have erped issues in finding a place to park at theadrtie
destination.

7.1.3 Interest in MaaS Platform

Except for one respondent all respondents areeisited in a MaaS platform. The one respondent wies do
not like it is not interested as the respondends’el requirement to use public and shared trahspdess
and opt for walking as a mode of transport. Thenmaiasons for the interest in the MaaS platforntlzaeit
does not need to use multiple apps for planningkanading it can be done via a single platform. géfvice
providers who are integrated into the platform mr@naged by a centralized customer service henise it
easier to contact for any assistance than gettinguch with the individual service provider's ausier
service which is a tedious task if a trip is plashe& two or more service providers the user haotaact all

service providers for any assistance needed tofgnodimanage the booking, multiple users can besddd
and arrive at the best possible option which capléened as a team within the range of their travelget,

the new platform will be able to solve the vacuwpezienced in the prevailing apps. R9 stated thaillibe
useful for both short-distance and long-distan@ndport where one can view and opt for the most
convenient transport option to complete the tripe Tisage of public and shared transport optionscesd
traffic and reduces per-head carbon emissions enrdhd. However, there is a massive requirement to
address the first and last mile of the trip assibne of the main indicators for users to opt wheto
complete the trip via public or shared transportdeor opt for a private vehicle.

7.1.4 Barriers to using the MaaS platform

The main barrier as per their point of view is thiability of the platform. This is purely dependion the
punctuality of the service providers integratea itite platform. For instance, if a multimodal tiamt mode
is opted for a trip, if the user encounters a détathe first leg it has sequent impacts for thet & the
transport modes selected. If a transport needristibund, the user will have to take a risk in apfior a
public or shared transport option. ICT infrastruetplays a critical role in platforms such as MasSthe
speed of connection and real-time information aeekeys for a user to plan a trip. Arrival and dapa
times, route plan, transit, etc. support plannimgl @ooking a trip. Thus, the improvement of ICT
infrastructure is a crucial aspect to consider witeveloping a MaasS platform. In summary, if a glatf is
created with high-level ICT infrastructure, the edijve of the Maa$S platform i.e. attracting privaghicle
users to opt for public and shared transport optieitl be feasible. Some respondents stated tleatthrent
mobility apps are not user-friendly. Some appscagated in a way the user manually refreshes tkettio
be active, the order number of the ticket shouldria@ually added to the user profile when a subtonip
pass is selected. One respondent stated that wtransport option is chosen with two transport paexs
seat selection is not available for the transpasvider who is not within the group of the mainnsaort
provider. The essence of the findings on the efses® and user-friendliness of the platform isdrely
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doubt all respondents with or without technicagriitcy if seeking for. All respondents are highlyeated
and most of the respondents are attached to tleemation technology sector with both academic and
professional experience, yet they require less lnuimrvention when using a mobile app. Paymenbaopt

is another possible barrier highlighted by the oesients with the experience. Credit cards shouldadhe
only payment mode.

Some users do not opt to use credit cards duersome preferences and some would like to use burod
have the predefined criteria to obtain a credidcom an institution. The app should focus younger
generation. The findings of the interviews reveateat credit cards issued by service providersiadeits
Europe are at times not supported by the apps hiércgotential user experiences a similar isswgeh
should be other modes of payments integrated h@tatform. PayPal, Debit cards, Direct bank tienss
Vouchers, etc. The availability of non-optimal saort options is another barrier when promotinghtaaS
platform. If the app provides services with limiteervice providers, the best option for a trip witit be
available hence the users will directly book frdra service provider’s site or mobile app. The fnsd

last-mile connectivity is a crucial aspect whersarwecides on a transport mode (Chaturvedi anvdsSava
2022) hence it is critical to embed first and lasle transport options to connect to and from thesen
transport mode. Two respondents stated that théahiigy of transport options in rural areas imlted and
even the available modes operate infrequently.uex is planning a trip to a rural destinationhwimited
public or shared transport options, the user dly opt for a private mode of transportation.

7.1.5 Priorities when selecting a transport mode

The criteria mentioned in the interview questiongare cost, convenience, time, safety, and envieo.
The majority stated cost to be the first critenmnen opting for a transport mode. A respondenedtalt is
costly to maintain a personal car in Berlin. Thepanrtion of the lease, insurance, and parking deggsiite
significant when compared with the take-home salawen though it is convenient to use a persomnatica

to the increased expenses | have decided to udie palmsport instead”. The second priority of mosthe
respondents is convenience and time. Respondemtl Raspondent 4 stated as both reside in the beart
Munich the connectivity for all public and sharednsport modes are just a few minutes away. The
requirement of the transport modes is very more éivthe user misses one connection the next cdiomec

in the most frequently used transport modes withéncity will arrive in five minutes during the dape and

a maximum of ten minutes during the nighttime. Bdesl that

public transport is a better option in terms of wmence than driving your car as driving can bessful.

R2 said “I prefer to work during my commute as titssport modes are comfortable and free and fést W
connections are available. Also, | choose a siente when | plan to work during my commute. It igoad
initiative as the users have the option to seleese zones when booking the ticket”. If a travedchis time
bounded Time is a crucial element when choosingtridnesport mode. For example. R1 stated as public
transport is known to be delayed, the user is rilihg/to take a risk for a journey that is cructalbe at the
destination on a pre-agreed time hence will us@thate car to avoid any inconveniences. The userss

on the cost and time for short-distance and timgaddravel and the cost and convenience of lonigaie
leisure travel. However, for business travel thersi®pt for cost, convenience, and time as theifiziog
factors when selecting a transport mode. Both RPRiID stated that they consider the environmentabf
of carbon emissions when choosing a transport niel@.stated “I have no plans to buy my car andlll wi
continue to use public and shared transport optidtsn, | am willing to, and | have chosen to triaten
hours via the train rather than opting for a fligittwo hours for a recent destination | traveledThis is
mainly due to the lesser or almost zero carbonams' The research done by Statista revealeddBt of

the carbon emissions worldwide are attributed ts ead vans (Statista,2023). Safety was the |leasitp
the respondents selected as they consider safebt &n influencing factor when choosing a transpuwde
from driving their car or opting for public or slegrtransport mode.

7.2 Preference towards services provided

7.2.1 Preferences towards various mobility options

All the respondents are currently using and comtitiuse public and shared transport options htnee
respondents stated that the platform should inchad®us transport options as it will be benefidmal the
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user to select the best possible transport optionttfe desired destination. However, the three fema
respondents are not using shared e-scooters. Tessity of including ferry transport was not statieing
the interviews but the platform should considepmporating public transportation via water is adgooption
across Germany.

7.2.2 Requirement of Additional Features

The important feature stated by all respondentsedd-time information on train schedules, delaysl a
alternative options, etc. Another important featiorde included is an update on any disruption® @uhe
current experience of many trips getting delayedamceled due to the ongoing strikes, an impofeatture
to be integrated by a couple of respondents wagvelop the refund policy in a way that the refead be
requested via the app rather than sending an éonaih instance. It will be helpful to keep tradkrefunds
requested and claimed.

7.3 Preferable pricing model and attitude toward usingmulti-modal transport system

The third research question was developed to utahetsvhich pricing model should be integrated itht®
platform. Whether the users are willing to opt fi@nsport modes via a subscription-based payment qi
when the transport options are used “pay as you go”

7.3.1 Desired pricing model

Most of the respondents opt for a subscription-thgmécing model. The Deutschland ticket introdug¢ed
May 2023 has been one of the key factors in inflirenthe decision of opting subscription-baseday-as-
you-go option. The frequency of travel is anotlaatdr in determining the pricing model.

7.3.2 Attitude toward multi-model transport option

All respondents are open to opting for multimodansport options to commute to an end destination
however critical factor in determining whether twoose a multimodal transport option or a single enofl
transport option purely based on the purpose ofrthel. If the travel is time-bounded with the expnces

of delayed transport modes, the respondents arkeeot to seek for multimodal transport option aekay

in one connection has an impact on reaching onfiomtéhe next connection.

8 ANALYSIS AND DISCUSSION
The main objective of this research is to iderifify user preferences for the implementation of

the MaaS platform and close the research gap. if$terdsearch question focuses on the existingpouest
demand for the MaaS platform. The second questotains to the modes of mobility, operational feasy
and barriers you encountered while using the MadaSopm and the final question was about the most
suitable pricing model to be considered when angati MaaS platform. This segment provides a summary
of the findings which will be discussed by compgrthem with the prevailing literature and conclugthe
findings.

8.1 General information about the participants in thisresearch

The general information of the respondents carub@sarized as follows. 70% of the participants ait@iw
the age bracket of 36-40 years, 10% each in agkétsaof 25-30 years,31-35 years, and 41-45 yZaes.

of the participants are males and 30 % of the @pants are females. 40% of the participants arglesi
30% of the participants are married and the bal@&@8é are married and have a child under 10 yeaks ol
100% of the participants are full-time employeeshva hybrid work model. 80% of the participants are
working in the information technology sector, 10%ihe field of finance, and 10% in research. 10% ew
private car and 50% own a bike however 100% ofptrgicipants use public transport options. SucBus
S-Bahn, Train, U-Bahn, and Tram, and the frequeacgimost daily. 60% of the participants use shared
transport options E-scooters, bikes, and cars. Mewdor 60% of the participants who use sharedsjpart
options, the frequency is rare. None of the pardcts were below 30 years all participants wereleyeg

in a full-time position, and all are working on gbinid work model hence the results of the findimglt be
skewed towards the preferences of middle-agedmeegenerating, and educated participants.
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8.2 Investigation of the current demand for the MaaS Ritform

8.2.1 Usage of transport mobile applications for mobility

90% of the participants were using mobile appslam,pbook, and purchase tickets for their commatas
only 10% did not use mobile apps to plan their catimg requirements.

8.2.2 Motivation to use MaaS platform

All participants are open to using public and sHamansport modes. The main factors for most of the
participants are cost, convenience, and time. Salse prioritize these options based on environment-
friendly and safety aspects. All the participantfoimed that creating a MaaS platform is an exnelle
proposal as they will save money when using a siptitform for all travel requirements, do not nézdse
multiple apps when planning, booking, and makingnpents towards a trip, and centralized customer
service function of the app which will support spective of which service provider has been used.

8.3 Investigate service design preferences for MaaS
Modes of mobility, service functions, and obsta@esountered while using the MaasS platform.

8.3.1 Preferences towards multi-model options

MaaS platform should be purely based on the ugexgiirements hence it is crucial to understand the
requirements of the users. Such as the transptangp support services, and additional servicesuters
seek while using the application (Kamargianni & Wéat,2017). All the participants are using public
transport options, and they will continue to uséljutransport due to the benefits they receivéo % the
participants use shared transport options such es, UFreenow, Bolt, Tier, and Bla Bla cars. Thermai
reason to choose public transport is due to theieficy in cost, ease of use and convenience.

8.3.2 Operational attributes to incorporate in the Ma&®fétm

Based on the interviews the below findings wereeoled as primary and secondary features to be
implemented in the Maa$S Platform.

Primary Features: Real-time Information, Disruptiearnings, Parking Information, Chatbot Option #id
Integration, Trip planning, booking and paymentiefhative route Options. Secondary Features: Price
Alerts, Description of the destination, Customiaati Travel Point System, Request for refunds vig, ap
Driver/owner rating on car sharing.

8.3.3 Potential barriers to overcome when creating tha$/platform

As per the interviews, the participants informedttthere are barriers they foresee when using aSMaa
platform hence these barriers would need to bedd@k when implementing the platform.

(1) Reliability
(2) Information and Communication Technology — ICT

(3) Complicated user interface and user experience
(4) Issues faced at the point of payment and ficget
(5) Nonoptimal transport options

8.4 Investigate Pricing mechanism for MaaS

8.4.1 Preferences for Pricing

40% of the participants chose the pay-as-you-goneay option as the frequency they travel is lesxhe
paying for a daily pass or monthly pass is expen#iian purchasing tickets when the transport rement
occurs. However, 60% of the participants opt fobssuiption-based pricing packages as they travel
frequently however with a flexible cancellation iggl and without any penalties or contractual
commitments. Some of the participants mentionetttieadecision to opt for the preferred payment enisd
seasonal as some prefer to use their bikes to ceenmuSummer and opt for public or shared transport
modes during winter. Also the participants is oniiling to pay a subscription for a daily commutedanot
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willing to pay a premium price for transport covggaoutside the vicinity the participant is not coutimg
to.

8.4.2 Preferences for multi-model transport bundle paekag

All the participants stated that they are willirgdpt for multi-model transport options as the mulbdel
option will provide various alternative routes pided by the registered transport providers of the and
this will help to regulate pricing by service prders and reduce the monopoly created by the transpo

service sector.

Mobility as a Service Platform

1. All services under single application
2. Sufficient demand from end users

3. Pricing preferences ¢
a. Subscription oo
b. Pay As You Go
m c. Loyalty programme @
omug 5 ¢
d. Cost Efficiency \’

-

Qo
L] lll'
.i Final Conceptualization

o)

9 CONCLUSION

The research is carried out to fulfill the reseagelp of identifying “user preferences in opting kaasS in
Germany”. The answers to the three research questiere analyzed based on content analysis.

9.1 Current demand for MaaS

This research question was constructed to understencurrent demand for the MaaS platform in Geyma
After analyzing the responses to this questionbiiew points can be concluded.

(1) All respondents are using the MaaS platforrfuliill their day-to-day travel requirements. Uskepublic
and shared transport options are cost-effectiegitfle, and more convenient modes of transport tisamg a
personal vehicle. A single platform to plan, boakd pay benefits the users by saving time and coenee
rather than using multiple apps for transport.

(2) All available public transport modes and shatr@shsport options such as cars, escooters,e-hikes,
taxis of private transport providers should be gri¢ed into the platform. Water transport optionshsas
ferries were not mentioned during the interviews, this mode is recommended to be included as well.

(3) The punctuality of the service providers hagreat influence in opting for public and shared$gort
modes and converting private transport users ttigabd shared transport users.

9.2 Modes of mobility, operational attributes, and obsacles in the MaaS platform

(1) All forms of transport options should be inahadfor the users to select the best possible
connections.

(2) The below attributes are suggested to intedcetiee application.

(3) The below obstacles should be overcome tocatiirad retain the users.

(a) Reliability — Real-time information should becarate and inform the users of train delays arlest
well in advance for them to seek a possible alter@aa high level of transparency, and punctualityhe
service providers.
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(b) ICT — The platform needs to be developed baseddvanced ICT infrastructure which will be the
turning point for the users who use Maa$S platfocnested by other providers.

(c) Complicated user interface and user experiendser-friendly, easy, and minimum manual interv@nt
of processes

(d). Issues faced at the point of payment and tilcgge- All available credit cards and the facilal making
payments via debit card, bank transfers, and Pasiialld be an option for users who do not own tredi
facilities. Furthermore, invest in reliable paymgataways.

(e). Nonoptimal transport options — Usage of Alutderstand the best routes in terms of cost and tim

savings.
[Primary Features | Secondary Features |
Real time information Price alerts

Description of the

Distruption warnings destination
Parking information Customization
Chatbot option and Al | Travel point system
integration
Trip planning,booking & | Request for refunds via app
payment
Alternative route Driver/owner rating on car
options sharing

9.3 Preferable pricing model and attitude toward the mudtimodal transport system

9.3.1 Pricing model
The preferred pricing model can be concluded asael

(1) Subscription-based pricing model with monthig@nnual subscriptions to attract

frequent travellers.

(2) Pay-as-you-go-single ticket purchases as arahwitavel requirement arises for

infrequent travelers.

(3) Consider discounts and bonus points for bolsatiption and pay-as-you-go options

to attract both types of travelers. i.e. Frequewtiafrequent.

(4) “Cost-effective” is a critical factor considérdy the users hence developing attractive costtfie
travel packages for all users.

9.3.2 Attitude toward a multimodal transport system

(1) Predesigned packages with several modes dltvéll be attractive to users.

(2) Ability to create customized packages with @as modes of travel options.
(3) Incorporate as many service providers as pleswlprovide multiple alternative travel options.
(4) Include service providers who provide taxi $&gs to fulfill the first and last-mile requirement

10 BIBILIOGRAPHY

a-tour.de (2021). HAMBURG ALSO GERMANY’'S SMARTEST CITFYOR MOBILITY IN 2021. [Online] Available at:
https://www.a-tour.de/en/germanys-smartest-cityrfmbility/ [Accessed: 19 December 2023].

Acea. auto (2022). Vehicles in use Europe 2022lif@hAvailable at: https://www.acea.auto/files/ACEAport-vehicles-in-use-
europe-gavaskar.pdf [Accessed: 19 December 2023].

Aleta, N.B.; Alonso, C.M.; Ruiz, R.M.A. Smart mobiliand smart environment in the Spanish cities. TraRsg. Procedia 2017,
24,163-170.

Alonso-Gonzalez, * M.J., Hoogendoorn-Lanser, $h,®art, N., Cats, O., Hoogendoorn, S., 2020. Ds\ad barriers in adopting
Mobility as a Service (MaaS) — A latent class @ustnalysis of attitudes. Transportation Research/2dolicy and
Practice 132, 378-401. [Online]. Available at: bttfloi.org/10.1016/j.tra.2019.11.022 [AccessedDE8ember
2023].

Alyavina, E.; Nikitas, A.; Njoya, E.T. Mobility a@ Service (MaaS): A Thematic Map of Challenges apdd®tunities. Res. Transp.
Bus. Manag. 2022, 43, 100783.

Arxiv.org (2022). Traffic disruption modelling wittnode shift in multi-modal networks. [Online] Availile at:
10.48550/arxiv.2210.06115 [Accessed: 19 Decemb28]20

REAL CORP 2024 Proceedings/Tagungsband Editors: M. Schrenk, T. Popovich, P. Zeile, P. &lisC. Beyer, J. Ryser, M
15-17 April 2024 — https://www.corp.at H. R. Kaufmann



User Preferences for Mobility as a Service (Maa$)lémentation in Germany

Audouin, M., Finger, M., 2018. The development aidlity-as-a-Service in the Helsinki metropolitarea: A multi-level
governance analysis. Res. Transp. Bus. Manag. 23520+line]. Available at:
https://doi.org/10.1016/j.rtbm.2018.09.001 [Accebskd December 2023].

Bengtsson, M. (2016). How to plan and perform aitatale study using content analysis. NursingPlpeq) [online] 2(2), pp.8—14.
[Online]. Available at: https://www.sciencedirectm/science/article/pii/S2352900816000029 [Acces$éd:
December 2023].

Bonn.de. (2024). Shared mobility — using insteadvarfiing. [Online]. Available at:
https://www.bonn.de/microsite/en/services/mobibiyd-traffic/shared-mobility/shared-mobility [Accesls 19
December 2023].

Butler, Luke, Tan Yigitcanlar, and Alexander Pa22@0'How Can Smart Mobility Innovations Alleviateafrsportation
Disadvantage? Assembling a Conceptual Frameworkgfra Systematic Review" Applied Sciences 10, no6386.
https://doi.org/10.3390/app10186306

Butler, L., Yigitcanlar, T., Paz, A., 2021. Barriensd risks of Mobility-as-a-Service (MaaS) adopiiomities: A systematic review
of the literature, Cities 109, 103036.

BVG.de (2024). Transport policy goals for sharingbility according to the free floater requirementcept. [Online]. Available at:
https://www.bvg.de/de [Accessed: 19 December 2023].

Caiati, V., Rasouli, S., Timmermans, H., 2020. Burgilipricing schemes and extra features preferemcendbility as a service:
Sequential portfolio choice experiment. TranspRgs. Part A: Pol. Pract. 131, 123-148.

Carey, C. (2021). MaasS faces its make-or-break marf@ntine] Available at: https://cities-today.condas-faces-its-make-or-
break-moment/ [Accessed: 19 December 2023].

Casadd, R.G.; Golightly, D.; Laing, K.; Palacin, Rodd, L. Children, Young people, and Mobility as av8®: Opportunities and
barriers for future mobility. Transp. Res. Interdis®erspect. 2020, 4, 100107.

Diana, M.; Pirra, M. A comparative assessment affsstic indices to measure multimodality behavioliransp. A Transp. Sci.
2016, 12, 771-793.

Docherty, I., Marsden, G., & Anable, J. (2018). Duxernance of smart mobility. Transportation Rege&art A: Policy and
Practice, 115, 114-125. doi:10.1016/j.tra.2017.08.0

Enoch, M.; Potter, S. MaaS (Mobility as a Servigyket Futures Explored. Transp. Policy 2023, 1384-40.

European Commission. A concept for sustainable unbaility plans. In Annex to the Communication fr@me Commission to
the European Parliament, the Council, the Europeamd@nic and Social Committee and the Committee @f th
Regions Together towards Competitive and Resourcei&iti Urban Mobility COM; European Commission:
Brussels, Belgium, 2013; Volume 913.

European Commission. The Making of a Smart City: Beattices across Europe; European Commission: Bsu&slgium, 2017;
pp. 10-256. [Online]. Available at: https://smeities-marketplace.ec.europa.eu/insights/publicatimaking-smart-
city-best-practices-across-europe [Accessed: 24&iDber 2023].

Fanyou Wu, Cheng Lyu, Yang Liu,A personalized recamdation system for multi-modal transportation eyst, Multimodal
Transportation, Volume 1, Issue 2,2022,100016,I23RR-5863. [Online]. Available at:
https://doi.org/10.1016/j.multra.2022.100016 [Acms 19 December 2023].

Ferguson, D. L. (1993). Something a little outha# brdinary: Reflections on becoming an interprstikésearcher in special
education. Remedial & Special Education, 14(4), 35{@nline]. Available at: https:// doi.org/ 10177/ 07419
32593 01400 408 [Accessed: 19 December 2023].

Fioreze, T., de Gruijter, M., Geurs, K., 2019. @a likelihood of using Mobility-as-a-Service: A eastudy on innovative mobility
services among residents in the Netherlands.

Case Studies on Transport Policy 7 (4), 790-801lif€} Available at: https://doi.org/ 10.1016/j.ps2019.08.002 [Accessed: 19
December 2023].

Fleck, A. (2023). Cars Cause Biggest Share of Tratepam CQ Emissions. [Online] Available at:
https://www.statista.com/chart/30890/estimated-strdrco2-emissions-in-the-transportation-sectoddéssed: 19
December 2023].

Gawaskar,S.J., & Swetha,S. (2022). “Multimodal Bort Solutions for Smart Cities”. Technoarete Taatisns on Advances in
Computer Applications Vol-1, Issue-1, March 2022.

Gerster, A., Gillingham, K. T., & Horvath, M. (20RRunning a car costs much more than people thitk#ing the uptake of
green travel. Nature, 580(7804), 453-455.

Hasselwander, M., Bigotte, J.F., Antunes, A.P., 8iguG., 2022. Towards sustainable transport inldpireg countries:
Preliminary findings on the demand for mobility-@service (MaaS) in Metro Manila. Transportationdesh Part A:
Policy and Practice 155, 501-518. [Online]. Avdiéaht:  https://doi.org/10.1016/j.tra.2021. PUJAccessed: 20
December 2023].

Hensher, D.A., Xi, H., 2022. Mobility as a servit¢aaS): are effort and seamlessness the keys t&Mptake? Transport Reviews
42 (3), 269-272. [Online]. Available at: httpddi.org/10.1080/ 01441647.2022.2044590 [Accessgddcember
2023].

Hensher, D.A., Ho, C.Q., Reck, D.J., 2021. Mobilisyaaservice and private car use: Evidence fronStfimey Maas trial.
Transportation Research Part A: Policy and Pradidée 17—-33. [Online]. Available at:
https://doi.org/10.1016/j.tra.2020.12.015 [AccesiDecember 2023].

Hietanen, S. “Mobility as a service”—The new tramdpnodel? Euro transport 2014, 12, 2—4.

Ho, C.Q., Hensher, D.A., Mulley, C., Wong, Y.Z., 20P®tential uptake and willingness-to-pay for Mibiks a Service (MaaS): A
stated choice study. Transport. Res. Part A: Palicy/Practice 117, 302—-318. [Online]. Available at:
https://doi.org/10.1016/j.tra.2018.08.025 [AccesstiDecember 2023].

Ho, C.Q., Mulley, C., Hensher, D.A., 2020. Publicfprences for mobility as a service: Insights fraated preference surveys.
Transport. Res. Part A: Policy Practice 131, 70{Ofline]. Available at: https://doi.org/10.10164A.2019.09.031
[Accessed: 24 December 2023].

REAL CORP 2024:
KEEP ON PLANNING FOR THE REAL WORLD




Nara Karunasena, Christoph Sandbrink

Hoerler, R., Stiinzi, A., Patt, A., Del Duce, A., PORVhat are the factors and needs promoting mgzita-service? Findings from
the Swiss Household Energy Demand Survey (SHED@8pdean Transport Research Review 12 (1). [Online].
Available at: https://doi. org/10.1186/s12544-@®#12-y [Accessed: 19 December 2023].

Holmberg, P.-E.; Collado, M.; Sarasini, S.; WillimrdM. Mobility as a Service—Maas. Describing thharRework (Final Report
MaaS Framework); Viktoria Swedish ICT: Gothenbungge8en, 2016

Ibolt,S., & Bongardt, D. (2021). How will the New fBean Government Approach Transport? [Online] Aaksli at:
https://changing-transport.org/blog-how-will-thewtgerman-government-approach-transport/ [Accesked:
December 2023].

Ikeda, T.; Song, X.; Ben-Akiva, M.E. The concept émgact analysis of a flexible mobility on demarydtem. Transp. Res. Part C
Emerg. Technol. 2015, 56, 373-392.

Inon Peled, Kelvin Lee, Yu Jiang, Justin Dauwelsn€isco C. Pereira,On the quality requirementseafahd prediction for
dynamic public transport,Communications in Trantg@n Research,Volume 1,2021,100008,ISSN 2772-4247.
[Online]. Available at: https://doi.org/10.10164mmtr.2021.100008 [Accessed: 19 December 2023].

Ismagilova, E.; Hughes, L.; Dwivedi, Y.K.; RamanR<Smart cities: Advances in research—An informatigstems perspective.
Int. J. Inf. Manag. 2019, 47, 88—-100

Jang, S., Caiati, V., Rasouli, S., Timmermans, H.,i(002020. Does MaaS contribute to sustainal@adportation? A mode
choice perspective. International Journal of Susfale Transportation 1-13. [Online]. Available at:
https://doi.org/10.1080/ [Accessed: 20 Decembei3p02

Jittrapirom, P.; Caiati, V.; Feneri, A.M.; Ebrahirh@yrehbaghi, S.; Gonzalez, M.J.A.; Narayan, J. Nigtak a Service: A Critical
Review of Definitions, Assessments of Schemes, asg®hallenges. Urban Plan. 2017, 2, 13-25.

Jittrapirom, P.; Marchau, V.; van der Heijden, ReWs, H. Future implementation of mobility as avser (MaaS): Results of an
international Delphi study. Travel Behav. Soc. 202),281-294.

Kamargianni, M., Matyas, M., Li, W., & Muscat, 20018). Londoners’ attitudes towards car-ownership Mobility-as-a-Service:
Impact assessment and opportunities that lie afi@adine]. Available at: https://www.maaslab.orglosts [Accessed:
24 December 2023].

Kamargianni, M. and Matyas, M., 2017. The Businesssigstem of Mobility-as-a-Service. 96th TransparstaResearch Board
(TRB) Annual Meeting. Washington DC, United States.

Kamargianni, M.; Yfantis, L.; Muscat, J.; Azevedh; Ben-Akiva, M. Incorporating the Mobility as a 8iee Concept into
Transport Modelling and Simulation Frameworks; Maa® Working Paper Series Paper No. 18-05; Maa$S Lab
London, UK, 2018.

Kim, S., Choo, S., Choi, S., Lee, H., 2021b. Whetdes affect commuters’ utility of choosing mohjlds a service? Empirical
evidence from Seoul. Sustainability (Switzerlan8)(16). [Online]. Available at:
https://doi.org/10.3390/su13169324 [Accessed: 26eDwer 2023].

Kim, S., Rasouli, S., 2022. The influence of latifestyle on acceptance of Mobility-as-a-Servicea@ds): A hierarchical latent
variable and latent class approach. Transport&&search Part A: Policy and Practice 159, 304-Z18lirje].
Available at: https://doi.org/ 10.1016/J.TRA.2022@20 [Accessed: 20 December 2023].

Kim, Y., Kim, E.J., Jang, S., Kim, D.K., 2021. Aroparative analysis of the users of private carspardic transportation for
intermodal options under Mobility-as-a- ServiceSieoul. Travel Behav. Soc. 24, 68—80. [Online]. Aakle at:
https://doi.org/10.1016/j. ths.2021.03.001 [Access December 2023].

Ko, E., Kwon, Y., Son, W., Kim, J., Kim, H., 202Ractors influencing intention to use mobility aseavice: case study of gyeonggi
province, Korea. Sustainability (Switzerland) 14 (Dnline]. Available at: https://doi.org/10.338014010218
[Accessed: 20 December 2023].

Li, Y. and Voege, T., 2017. Mobility as a Servitda@S): Challenges of Implementation and Policy Reglidournal of
Transportation Technologies, 07(02).

Liao, F., Correia, G., 2022. Electric carsharing amicro mobility: A literature review on their usagattern, demand, and potential
impacts. International Journal of Sustainable Tpartsition 16 (3), 269-286.

Liljamo, T., Liimatainen, H., P oll"anen, M., Utiteen, R., 2020. People’s current mobility costs atitingness to pay for Mobility
as a Service offerings. Transport. Res. Part Acp&ractice 136, 99-119. [Online]. Available at:
https://doi.org/10.1016/j.tra.2020.03.034 [AccesstiDecember 2023].

Liu, J., Xu, H. & Chen, J. The effects and conflicfco-opetition in a rail-water multimodal transpsystem. Ann Oper Res (2023).
Online]. Available at: https://doi.org/10.1007/4¥9-022-05132-1 [Accessed: 19 December 2023].

Lopez-Carreiro, |., Monzon, A, Lois, D., Lopez-Laash M.E., 2021a. Are travelers willing to adopt I8a&Exploring attitudinal
and personality factors in the case of Madrid, Sp&iavel Behavior and Society 25, 246-261. [OnliAgailable at:
https://doi.org/10.1016/ j.ths.2021.07.011 [Access December 2023].

Lopez-Carreiro, I., Monzon, A., Lopez-Lambas, ME21b. Comparison of the willingness to adopt Meeadrid (Spain) and
Randstad (The Netherlands) metropolitan areas. poatation Research Part A: Policy and Practice 233,-294.
[Online]. Available at:  https://doi.org/10.1®tra.2021.08.015 [Accessed: 21 December 2023].

M. Chaturvedi and S. Srivastava, "A Multi-modal Rilearing Framework for Last Mile Connectivity," 20P2th International
Conference on COMmunication Systems & NETworkS (COMSSIE Bangalore, India, 2022, pp. 824-829, doi:
10.1109/COMSNETS53615.2022.9668583.

Matowicki, M., Amorim, M., Kern, M., Pecherkova,,Rotzer, N., Pribyl, O., 2022. Understanding tlo¢emtial of MaaS — An
European survey on attitudes. Travel Behavior araleB027, 204-215. [Online]. Available at:
https://doi.org/10.1016/J.TBS.2022.01.009 [Accesé8dDecember 2023].

Matyas, M., & Kamargianni, M. (2021). An empiridalestigation on consumers’ intentions towards aoioous driving. Travel
Behavior and Society,23, 143-156.https://doi.ord/@06/j.tbs.2020.12.002

Matyas, M., Kamargianni, M., 2021. Investigatingdregeneity in preferences for Mobility-as-a-Seevidans through a latent class
choice model. Travel Behav. Soc. 23, 143-156. [@hliAvailable at: https://doi.org/10.1016/j.ths.20P2.002
[Accessed: 24 December 2023].

REAL CORP 2024 Proceedings/Tagungsband Editors: M. Schrenk, T. Popovich, P. Zeile, P. &lisC. Beyer, J. Ryser, @
15-17 April 2024 — https://www.corp.at H. R. Kaufmann



User Preferences for Mobility as a Service (Maa$)lémentation in Germany

McKenzie, G., 2020. Urban mobility in the sharirgpeomy: A spatiotemporal comparison of shared nitgtsiervices. Computers,
Environment and Urban Systems 79. [Online]. Avdéadd: https://doi.org/10.1016/j.compenvurbsys.2009418
[Accessed: 19 December 2023].

Mohiuddin, H.(2021). "Planning for the First andstMile: A Review of Practices at Selected TrangieAcies in the United States"
Sustainability 13, no. 4: 2222. https://doi.orgB3R0/su13042222

Nemtanu, F.; Schlingensiepen, J.; Buretea, D.; kdrdaV. Mobility as a service in smart cities. ladRonsible Entrepreneurship—
Vision, Development and Ethics, Proceedings oBthelnternational Conference for EntrepreneurshipoVation and
Regional Development, Bucharest, Romania, 23-24 Jub& Zbuchea, A., Nikolaidis, D., Eds.; Comunicare.
Bucharest, Romania, 2016; pp. 425-435.

Partridge, J. (2023). ‘It's the same daily misegermany’s terrible trains are no joke for a natioiit on efficiency. [Online]
Available at: https://www.theguardian.com/busin2828/oct/14/its-the-same-daily-misery-germanysii@trains-
are-no-joke-for-a-nation-built-on-efficiency [Acesesl: 19 December 2023].

Pasquini, L., & Murray,M. (2024). German union sdtingest train strike in Deutsche Bahn's histadyline] Available at:
https://www.reuters.com/business/autos-transporiggerman-train-drivers-union-calls-further-stritbs-week-
2024-01-22/ [Accessed: 19 December 2023].

Polydoropoulou, A., Tsouros, I., Pagoni, I., Tsipam A., 2020. Exploring individual preferences avilingness to pay for mobility
as a service. Transp. Res. Rec. 2674 (11), 152-O84ing]. Available at:
https://doi.org/10.1177/0361198120938054 [Acces@dddecember 2023].

Qi, J.; Wang, S.; Psaratftis, H. Bi-level optimizatimodel applications in managing air emissions febnps: A review. Commun.
Transp. Res. 2021, 1, 100020.

Qin, J., & Liao, F. (2021). Space—time prism in timbdal supernetwork-Part 1: Methodology. Commuridcgt in Transportation
Research, 1, 100016.

Reck, D.J., Axhausen, K.W., 2021. Who uses sharetbrmiobility services? Empirical evidence from ;i Switzerland.
Transportation Research Part D: Transport and Emviemt 94. [Online]. Available at:
https://doi.org/10.1016/j.trd.2021.102803 [AccessE¥iDecember 2023].

Salvia, M., Cornacchia, C., Di Renzo, G. C., Braccig,ABnunziato, M., Colangelo, A., Orifici, L., & lpnna, V. (2016).
Promoting smartness among local areas in a Soultadian region: The Smart Basilicata Project. Indaod Built
Environment, 25(7), 1024-1038. doi:10.1177/142030669328

Skedgo.com (2022). A MaasS perspective from Germ@digline] Available at: https://skedgo.com/a-maasspective-from-
germany/ [Accessed: 19 December 2023].

Smith, G., Sochor, J., Karlsson, I.C.M.A., 2018ability as a Service: Development scenarios andigapibns for public transport.
Res. Transp. Econ. 69, 592-599. [Online]. Availattlénttps://doi.org/10.1016/j.retrec.2018.04.00tdéssed: 19
December 2023].

Smith, G., Sochor, J., Karlsson, I.C.M., 2019. Rasrivate innovation: barriers in the case of mbds a service in West Sweden.
Public Management Review 21 (1), 116-137. [OnliAsfilable at:
https://doi.org/10.1080/14719037.2018.1462399 [Ased: 24 December 2023].

Sochor, J.; Sarasini, S. Mobility as a service: Canmg developments in Sweden and Finland. Res. prdis. Manag. 2018, 27,
36-45.

Sochor, J., 2021. Piecing together the puzzle: litypbis a service from the user and service deg@gapectives, International
Transport Forum Discussion Papers, 2021/08. OECHidpirtg, Paris. [Online]. Available at:  httpsnvw.itf-
oecd.org/piecing-together-puzzle-mobility-serviceitand-service-design-perspectives [Accessed:ezémber
2023].

Storme, T., De Vos, J., De Paepe, L., Witlox, B2@ Limitations to the car-substitution effect\@aS. Findings from a Belgian
pilot study. Transportation Research Part A: Pddiagl Practice 131, 196—205. [Online]. Available at:
https://doi.org/10.1016/j.tra.2019.09.032 [Accesse&riDecember 2023].

Tsouros, |., Tsirimpa, A., Pagoni, |., PolydoropmylA., 2021. MaasS users: Who they are and how rtheghare willing-to-pay.
Transportation Research Part A: Policy and Pradié 470-480. [Online]. Available at:
https://doi.org/10.1016/j.tra.2021.04.016 [AccesfiDecember 2023].

Vij, A., Ryan, S., Sampson, S., Harris, S., 2020.<Comer preferences for Mobility-as-a- Service (MaaSAustralia. Transport.
Res. Part C: Emerg. Technol. 117, 102699. [OnliAedilable at: https://doi.org/10.1016/j.trc.20202699
[Accessed: 24 December 2023].

Whimapp. (2024) Maas Global [Online]. Available lattps://whimapp.com/about-us/ [Accessed: 28 Deazrab23].

Ye, J., Zheng, J., Yi, F., 2020. A study on uswiflingness to accept mobility as a service based@AUT model. Technological
Forecasting and Social Change 157. [Online]. Avéglalh. https:// doi.org/10.1016/j.techfore.2AZD066
[Accessed: 20 December 2023].

Yifei, Cai., Jun, Chen., Da, Lei., Jiang, Yu. (20ZB)e Integration of Multimodal Networks: The Gealered Modal Split and
Collaborative Optimization of Transportation Hubsuthal of Advanced Transportation. [Online]. Avaika at:
https://doi.org/10.1155/2022/3442921 [AccessedD&Bember 2023].

Zijlstra, T., Durand, A., Hoogendoorn-Lanser, Sarids, L., 2020. Early adopters of Mobility-as-as&er in the Netherlands.
Transp. Policy 97, 197-209. [Online]. Available athttps://doi. org/10.1016/j.tranpol.2020.07.0A8cessed: 24
December 2023].

REAL CORP 2024:
KEEP ON PLANNING FOR THE REAL WORLD




