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1 ABSTRACT

European cities and regions strive for energy ieificy to meet the Europe 2020 goals on climate gdan
and energy sustainability. At present, the trartspector is one of the main sources of greenhoase g
emissions due to the dependence on fossil fuelg 3Witch to renewable energies together with
improvements in energy efficiency often cause redoeffects (e.g. increased use as a result of the
environmentally friendly image) and therefore opéytially serves the objectives sought. Hence, ntakie
current mobility behavior more sustainable is ofanamportance to tackle environmental challenged a
secure a high standard of living in European cied regions.

Many cities already offer a well-developed and aiéint transport network for public and individual
transport. Previous efforts concentrated on a dntfin car to public transport to improve transport
performance within the city, avoid congestion aeduce air pollution. Taking into account progressiv
urbanization, it is obvious that public transpoill weach its limits without major improvements (mdines,
decreases in intervals) which are slow and veryeespe and hence cannot be the sole solution. eget
with the increasing individualization of societypra flexibility is needed. Therefore, an additiopabl of
mobility options targeting these user requiremeants$ needs has to be provided.

In the EU project “Smarter Together” G®avings are targeted by implementing projectshenftelds of
energy, renovation and mobility in Lyon, Munich aN@nna. An essential part of the project is the
introduction of additional low emission mobility tigns in the Viennese project area in the northwéshe
11th Viennese district covering 1.5 kniThe area is well linked to public transport ame tgeneral
transportation network. Our research focusses enpthtential of mobility behavior changes in such a
wellconnected area in terms of the individual aoblie transport network, and on opportunities pded by
additional services (e.g. sharing offers) and elmgjés in the implementation of theses new services.

To develop successfull new concepts, residentdlirepents and needs have to be taken into account.
Hence, a survey was conducted to capture informatiomobility behavior and available vehicles tattes

of the residents towards certain transport modesnaliingness to use active modes, e-mobility ahdrsg
services. The survey, including roughly 1% of theaapopulation (N=21,300; n=241), was conducted
partially online and partially face-to-face to eresiparticipation among different groups. Based lo; t
collected data, the potential for alternative lomigsion mobility options was captured in a multide
survey analysis. The results disclosed challengdspportunities related to current options conceraser
friendliness and communication strategies of existiservices along with crucial points for the
implementation of additional options.

One of the results showed that sharing servicetiamdly known to the residents. The participanteaéed
that e-bikes are not yet considered as an apptepf@m of transportation since their features and
advantages are not known. Offering car- or e-bilagiag services therefore does not only requirgcation
with certain characteristics but also campaigngetémg the lack of knowledge. Active mobility hageod
standing, particularly cycling. Many residents wamtcycle more, but the surrounding structure duoats
encourage them, e.g. due to missing public bik&kipgrat shopping facilities, transport stations and
transportation hubs. Public transport is alreadgvhye used, but could be stronger linked to othgres of
transportation. This should be achieved by impleingna “mobility point” offering locally bundled
mobility options and information. The “mobility pai’ links different (multimodal) mobility serviceand
acts as a major component of ICT solutions. Thigtikely new concept leaves ample room for addélon
low emission mobility options within the area laaglito greater support, services and satisfactiotin¢o
travelers and users.
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2 PROBLEM STATEMENT

The Europe 2020 goals on climate change and ermrgtainability targeting greenhouse gas emissions,
energy from renewables and energy efficiency poparticular challenge for cities and regions (Eeap
Comission 2015). To meet these goals, an holigligraach is needed that takes into account various
components of the city that are expected to cautiibo the achievement of the objectives.

Smart city projects that concentrate on energyvation and mobility are a tool to approach eneedgted
challenges and tackle them from various anglerparating transportation is an essential partesihgs

one of the main contributors to greenhouse gassenis due to the prevalent dependence on fosdd. flre
2015, the transportation sector was accountablerferquarter of the total EU-28 greenhouse gassemis
and despite various efforts, emissions increased0.fy% compared to the previous year (European
Environment Agency 2016). To alter the current digwment, technological solutions as the sole actien
not enough to increase efficiency (Binswanger 20&Ebound effects as a sideeffects of the tramsitio
renewable energy and energy efficient technology. (excreased use as a result of the environmental
friendly image) contribute to a negativ developmandl underline the importance of behavioral aspects
transportation. To achieve goals of effectivenesgnsistency and sufficiency (Linz 2004,
Fischer/GrieShammer 2013, Buhl/Acosta 2016), théility behavior has to be recorded in the respectiv
social and spatial contexts (Scheiner 2009, Darsgs2®13) and changed towards more environmentally-
friendly mobility (Hunecke 2015, Dangschat 2016).

More sustainable mobility behavior helps tacklimyieonmental challenges and serves a high stanofard
living in European cities and regions. Main obstatd the pursued behavior are predominant everyday
routines which make decisions easier, give (bemaNicsecurity and increase the identification. The
confrontation with new and complex things, suchcasinge, requires a great deal of attention and
concentration (Roth 2003). This can be unsettling iz therefore often avoided or rejected. Fronociad
psychological perspective, routine activities arprarequisite for dealing with complex social siio@as
(coping strategies) (Risser/Chaloupka-Risser 2@¥ilde 2013). To overcome routines of unsustainable
mobility is not the only challenge in the field tohnsport policy since settlement development eretkisting
technical transport system can be regarded asttedms” in terms of altering transportation chaice

To foster environmentally-friendly mobility behavjanfluencing factors have to be investigated ooly
targeting the existing infrastructure, mobility {eshs and needs but also taking into account pusvio
transport policies and their outcome. After a pérad car-orientation, improving and promoting puabli
transport was one of the main agendas for seveeakyin order to avoid congestion and reduce dintjpmn.

The result is a well-developed and efficient tramsmetwork for public and individual transport mmany
European cities. Current challenges such as praigeesirbanization and increasing individualizatioh
society pose new challenges for the transport sysiece they cannot be addressed by public trahspor
solely.

Major improvements in public transport are slow aedy expensive. They also often do not address the
flexibility needed. An additional pool of mobilityptions targeting these user requirements and resesito

be provided. Additional low emission mobility offetherefore concentrate on sharing services ardeact
modes (walking, cycling). The usage of sharing isessis quite different from owning a vehicle and
therefore needs rethinking of how we go from pd\nto point B. Active modes on the other hand are
partially integrated in our daily routines but reguself discipline. Thus, additional low emissiombility
offers are needed to break old habits. This igqaatrly challenging in an area with good traffisnmections
and infrastructure, such as many areas near theaiter of European cities and regions are, siesi€lents
already have convenient options to go places.

3 RESEARCH FRAMEWORK

The smart city project “Smarter Together” aimsriorease energy efficiency and reduce, @@issions in
the fields energy, renovation and mobility in Lydhunich and Vienna. This is done by implementirginti
house projects in selected urban areas in thees;dhe introduction of additional low emission by
services as the most promising in the mobility dionfiar the city of Vienna.
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3.1 Study area

The Viennese study area covers the northwest of Helistrict “Simmering” with a surface of 1.5 krand

21,300 inhabitants. The area is well connectethe¢goublic transport (underground and one commudén t
line as well as several tram lines) and the geneabport network (there are several major roadsell as

a an exit from the city highway).

The existing structure prevents major rebuildingkvim terms of infrastructure which is one reason f
taking a more behavioral approach towards energings in the field of mobility. The introduction of
additional low emission mobility as a light hougsejpct in this field offers not only opportunitiesit also
poses challenges due to the existing structureelated usage patterns.

By now, additional low emission mobility servicee anainly introduced in urban development areas and
not in existing urban structure. Altering mobiltbghavior is challenging itself but even more inaaga that

is well-connected in terms of individual and pulttiensport network. Our research therefore focusedbe
potential of mobility behavior change in a well-oected area as well as the opportunities provided b
additional services and challenges in the impleatent of these new services.

The provision of additional low emission mobilitgrgices alone is not sufficient to bring about hedal
change. According to the behavioral model of Fietkessel (1981), behavior is determined as a
combination of influencing facors with knowledgeartsfer and explained as a component which is “[...]
indeed a necessary but often not sufficient camifor behavioral change” (Schlaffer et al. 2002:The
attractiveness of behavioral opportunities andritiges for a certain behavior play an importanterdh
order to create such offers and incentives, anmeite knowledge of the needs, desires and prefeseoic
the target group is required.

3.2 Research design

To cover the above-mentioned knowledge of the naedsirements and preferences of the residerttsein
study area, it was decided to conduct a mobilityesyt Since all mobility options should be avaiahbbd the
respondents, persons aged 18 years and above @wimgrking in the study area were identified agea
group. The aim of the survey was to find out about

« the current mobility behavior of the respondents,
e the current use of transport by the respondents,

« the availability of different modes for householasd the ability of persons to use the mobility
options available,

» the prevailing attitudes towards different formdraivel,
« preferences with regard to an extention of theisesy
« willingness to use active forms of mobility and

* behavioral change since the last relocation.

The survey thus covered questions on demographia, deurrent mobility patterns and related
predispositions (e.g. driver’s licence), the imafi¢ransport modes and the attitudes towards thwsage of
alternative modes of transport and the willingrtesshange towards more sustainable transport modés
future. It was carried out as a combination of faxzéace and online-survey.

3.3 Survey realization

Due to the geographically restricted area of irigatibn, some survey distribution channels had ¢o b
excluded from the start. Therefore, the main fosas on dissemination activities of the urban rerdeva
office GB*3/11, direct mail and the support fronethdult education center VHS Simmering in combarati
with a minor compensation for the survey particisabue to the commitment of the urban renewalfieeof
GB*3/11, the residents were not only able to padite online in the survey but also had the opmitguo
complete the questionnaire jointly with the muiligual staff of the GB*3/11 at the local mall. Tie@esured
that persons with little or no German skills aslvasl persons with no internet access could pasteim the
survey.
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The survey was conducted in the period from Augasbecember 2016. 482 persons participated in the
survey but only half of the questionnaires were gletely filled in and could be used for the analysi
Nonetheless, roughly 1% of the area population M\N3@0; n=241) provided complete datasets for the
mobility survey.

99 fully completed questionnaires were provideda®*3/11, 21 were the result of a cooperation with t
VHS Simmering and 121 completed questionnaires wbtained by the online survey. It is thus a hybrid
sample, which ensures the participation of diffegroups of persons in the survey as mentionedeabov

3.4 Survey evaluation

To capture the potential for alternative low enmaasmobility options, a multi-level survey analysiss
carried out. This methodology builds upon converdlomobility surveys complemented by additional
survey items on the meanings of different modesarfsport and stated preference mode choice gusstio
Clusters were formed using the current mobilitydebr as an input. These clusters were furtheryapdlto
estimate the potential of different modes of tramsgn addition, respondents had to take modest®ts for
several stated preference questions in typicahtiitns in the area (e.g. shopping trips). To sttiy
potential of sharing projects for electric vehigldgese modes were given as options in the staddrpnce
questions. The results of the mode decisions wapkeal to estimate a mode choice model that inatie
new modes. Finally, associated meanings of therdifit modes were given and analyzed for the grtups
get a deeper understanding of how the differenteaate perceived. This in turn can help with imprgv
targeted measures to promote the modes amongsteditfgroups.

4 BASELINE

As already mentioned, the study area is well-cotatein terms of public and private transport. Tdenine
this statement, the basic infrastructure componemd main findings from the survey in terms of
accessiblity and usage are summarized.
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Fig. 1: Viennese study area in thé"district.
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4.1 Available infrastructure in the study area

The study area offers a close meshed road netwibhkparking space at public ground. Furthermorés it
bordered in the west by the highway A23 (see BigHligh-ranking transport stations in this areaeov
metro (U3 stations Enkplatz and Simmering) anddagil transit (S80 station Simmering and S7 statio
GeiselbergstralRe). The local public infrastructuoasists of trams and buses (lines 6 and &#Bngside the
GeiselbergstralRe, line 71 alongside the Simmeringdauptstralle, line 125 alongside
Grillgasse/Dommesgasse).

Footpath connections are quite good whereas thare uninterrupted cycling infrastructure withir tstudy
area. A continous cycling connection can be foundgside the boundaries in the East and West. With

the one in the West being a seperated bikewaygriben the East an on-street cycle path next thegbacars.
This cycle path links the area to the city centar does not serve the inner development. Publigchéc
parking areas are very limited. Additional mobilibptions such as sharing services are only partiall
introduced so far. Bike sharing service provideosioentrate on the city center and do not cover this
territory; car sharing is available almost througtiihe study area depending on the service pravider

4.2 Accessibility and usage of transport modes

The findings from desk research on the transpdrasiructure and spatial design are supported by th
survey results.

88 % of the survey participants have a public farisstop nearby their residence (5-7 minutes waglki
distance). 77 % state that they have an annuadttick public transport, which reflects their usage is
above the Viennese average of 51 % (Tomschy 20ab). Half of the respondents use public transgpiort
every day (see Fig. 2). Only walking is a more grant day-to-day mode of locomotion in this area.

The majority of the people surveyed said that tlvalk on their daily routes; this applies for ab60t% for
both leisure trips and trips to work. These walke aften part of a longer trip that includes public
transportation. Traveling to work, many walk leBart 15 minutes. Longer foothpaths are not that comm
among the participants of the survey and are afiplaced by using public transport.
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Fig. 2: Current usage of transport modes for tipetérwork.
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In Vienna, 47 % of the population has a drivertetice (Tomschy et al. 2016). Compared to the Viemne
population, driver’s licences are more widespreathe study area. 75 % have a driver’s licenceafoar
and 19 % for a motorcycle. Even though two thirfishe survey participants have a driver’s licenmealy

59 % live in a household with one or more cars @¥dwith one or more motorcycles or mopeds. 12 %ehav
one car per household, 46 % have two cars and K& no car at all. This means that most houselzokls
either oriented towards car or towards environnidriemdly transport modes.

Owning a car is convenient in this part of Vien6&.% of the participants have a private parkingcepa
28 % have access to a public garage and 60 % eaoulic space for parking.

15 % of the respondents stated that they have sheaing membership, which does not automaticajiyae
the usage. 9 % actually use car sharing while 6 that they are not able to use car sharingifis to
work or leisure trips. The mobility patterns of thigrvey participants show that some use car sharing
monthly basis with more frequent use on the tripvtwk. Those people who travel multimodal tend $e u
frequent car sharing offers compared to everydaxeds that are less likely to do so.

81 % of the respondents stated that they live hoasehold with at least one bicycle and 4 % livaain
household with at least one e-bike. This resutather good compared to an average Viennese hddseho
(Tomschy et al. 2016). Asked about the existingaistfucture on their everyday routes, 51 % indithae¢
they have access to cycle paths or bicycle-friemdds. 59 % can use a storage space in theimagatrt
building but only 21 % have a public bicycle parkspace in their residential area.

Even though bike sharing is currently not availdhl¢éhe study area, 9 % of the respondents statethley
use bike sharing. Therefore, they most likely wse the city center that is the operation arethefCitybike
provider and not in their residential area.

4.3 Concept of a mobility point

As already mentioned, the aim of the project in fiekel of mobility isa reduction of COemissions from
fossil fuels by increasing the usage of alternatpéions through vehicle supply, promotion of seegi,
awareness raising and consequently mobility behaviange. Desk research and the survey resultaleslie
that public transport is already heavily used, thatre is potential to connect it stronger to ottypes of
transport and foster multimodal mobility lifestyl@his can be achieved by implementing a “mobiigmnt”
offering locally bundled mobility options and infoation.

The “mobility point” is a link for different (multhodal) mobility services and acts as a major corapbof
ICT solutions. As it is a relatively new conceptetimplementation varies from one country to anothe
regarding offered services and information for ssé&dditional low emission mobility options can eov
various sharing services (e-bike, cargo bike, békear, car), public transportation, taxis, bicysterage and
car parking spaces and even packaging boxes atocagon or within a specific radius. The different
services provided can be used via one bookinggohativhich makes it easier and leads to greaterstpp
service and satisfaction to the travelers and users

The survey was performed to reveal the main aspegtrding the portfolio of services, the site cita
and other criteria that have to be considered soirenits practical use.

5 POTENTIAL OF ADDITIONAL LOW EMISSION MOBILITY OPTIO NS

The current usage and attitude towards low emisgiobility options have to be taken into account to
provide not only the right service but also placat ithe right location and design it in an appepivay. The
survey revealed that cycling and sharing servicesnat at their best regarding publicity and assult
acceptance and should therefore be investigatddtail. The survey results offer the opportunitycépture
different aspects regarding these modes of trahggoch are reflected in the following section.

5.1 (e-)Bike offers

Even though only a few survey participants cycleaaegular basis, 41 % of the respondents stasgditay
would like to cycle more often (see Fig. 3). Preddrtrip purposes for cycling are doing grocerigs %),
traveling to work (41 %) and accessing the negreBlic transport stop (22 %).

Whereas cycling is regarded as very attractiveraady respondents feel the desire to travel morpiéetly
by bike, the e-bike is classified as much more tuaetive. Both are regarded as environmental flieadd
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leisure vehicles but the e-bike is perceived as“they version” of a bicycle and rated as a littess
independent (due to the rechargeable battery)icBlatly in households with lower incomes, e-bilage
regarded as unnecessary luxury. The bicycle ootter hand is perceived as more conventional tharet
bike and hardly associated with luxury, laziness laigh income.

If I could choose, | would move as follows...

] Orn.d.

Oless

— O neither nor

W more

lllll n

withthe  with the ecar walk (from A with the e- withthe  witharental with a rental withthe PFT witharental with a rental
bicycle to B, entire  bike, scooter private car as car or by car car or by car car or by car caror by car

route) driver or sharing sharing sharing sharing
passcnger  instcad of additional to instcad of additional to
own car another another own car
mode of mode of
transport transport

Fig. 3: Preferences for different mobility options.

The availability of private bicycles suggests that upgrade to e-bikes is automatically associatitd w
additional costs due to the investment neededrvietes in a different project in Vienna called fi@rike"
(FFG 2017) revealed that people are not adequatiElymed about bike sharing options and relatedscos
The majority of the interviewees did not know b#tgaring from the provider Citybike is free of chaufgr
one hour. This should be taken into account in&tipg the survey results. Current reservations-tike
sharing can therefore arise from the fact thait(e) regarded as unnecessary for those who alrbady a
bicycle at their disposal, (b) e-bikes are assediatith additional costs and (c) the study arecelstively
flat and the additional drive therefore does nehs@ecessary at first not taking into account thesport of
goods on the e-bike. The survey shows that thefitgeioé e-bikes are not obvious to the residents doat
they tend to ignore the fact that it can be a usa&ans of transportation for loads or less athietiople.

While travel times of cars and public transport énano significant influence on the choice of meahs o
transport, travel times of active modes have atnegéect on this choice. The travel times by béd®d foot
are assessed as approximately the same. Oveeadly#tluation of the stated preference questionsshiuat
people would use an e-bike sharing system at aafostEuro per trip if a time saving of approxinmgte
6 minutes can be achieved. This highlights onceentioe importance of the location of such a seniica.
detour of several minutes has to be accepted thrdee service provider, the likelihood of this éhote
time saving is reduced and thus the probabilityhef use of the bike sharing system. It is therefdir¢he
more important to achieve an optimal positioninghef sharing service to ensure useful connectiodst@
offer a service with additional benefit e.g. e-@abgkes for the transport of larger goods.

5.2 (e-)Car offers

Three quarter of those surveyed have a driver&ntie but only half of them live in a household vattess
to a car. Although the majority of the residentsildouse car sharing, there are concerns regardii@g t
concept. Asked about their preferences, 14 % wikedto use car sharing more often instead of tbein
car. 11 % would like to use it on a regular basisddition to other modes of transport. Thereftinejr
current use and preferences towards (e-)car shahag that many people do not regard it as a d#sira
form of mobility which they intent to use in thetdive (see Fig. 3).
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There are several reasons why (e-)car sharingreeiped that way: (a) little experience with caaishg
which therefore cannot be assessed, (b) no neeskf@ral cars per household, (c) access or aiiabi
currently difficult, (d) advantages are not knowrd anhabitants are thus not sufficiently informed.

By means of stated preference questions it cosldl la¢ found that the travel time with e-car shahag no
significant influence on the choice as transpooden The choice is heavily linked to the cost oblmu
transport and walking distance as the alternafiaking into account rather short foothpaths to jubl
transport stops and the significant cost savingsgusublic transport, attractive e-car sharing aejseon a
good distribution of the vehicles within the ar€ar sharing or e-car sharing is especially intergsh areas
which are not well-connected to the public transpetwork or for journeys that lead into such agear

6 CHALLENGES AND OPPORTUNITIES IN THE IMPLEMENTATION

Apart from the potential described, the implemeaataof different mobility options involves challeeg and
opportunities on the matter of reaching the taggetips through additional services. Important atspieom
the view of the users of different modes of tramspoe pointed out to raise awareness for prerdgsisf
mobility behavior change.

6.1 Car users

Currently, a car is available in about every sedomalsehold in the study area. Households with tave are
extremely heavily represented, which means that digpendency in everyday life can be attested. tbue
the high car-affinity of these people, other tratgtion options are hardly considered by themeeigily
since parking space is not a scarce good in théy sitea. Interventions targeting the travel to wshkow
therefore only limited potential. Leisure and otpaths are far more promising and could have pialeior
minor behavioral changes.

In general, it appears difficult to persuade thisug to use the car less often without a corresipgnichage
change in the area. The unlimited parking spacs dopport car usage and there are hardly any reasn
to use the car besides environmental and finaasjaécts. In this respect, people with lower incomayg be
easier to win over by cost-effective alternativadditionally, arguments like higher efficiency droster
travel times can have some potential to encoutgigedrget group to use alterntives for specifijgstr

6.2 Public transport users

The well-elaborated public transport in the studgaacan be regarded as hindering in terms of the
introduction of additional low emission mobility tigns. The only notable weakness is the tram cdiorec
from East to West which is overcrowded during risstur and can not be replaced or increased easily.
Walking is rather unattractive along the main rqadnnection Hauffgasse to Enkplatz). The attractive
bicycle infrastructure along the road ,Am Kanal“nst connected to high-ranking transport stationst i
convenient way. Although the distance would beegappealing, in particular anxious people and perso
with children hardly use bicycle lanes next to bssgets and would need structurally separatedclacy
paths. The highly-frequented tram line however fates the opportunity to introduce additonal low ssion
mobility options successfully if these conditioms gaken into account.

Apart from that, cycling is already regarded aseptable mode of transport and can increase its
attractiveness by providing bicycle parking spaatetsansport stations.

6.3 Motorcycle/moped users

Due to the low degree of penetration in the stugygamotorcycle/moped drivers are a small groupoign
the households with access to this type of transghere are mainly households with two
motorcycles/mopeds which suggests use in the kitore. Driving experience and speed are therefore
essential usage criteria and environmental frieattgrnatives can hardly compete.

6.4 Pedestrians

Both the current mobility behavior and the attitad®wards footpaths show that the majority of the
inhabitants regard walking as essential part af thebility. The situation for pedestrians couldibgroved
by providing additional options like bike sharirg fonger distances. This allows for time savingvad as

2
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a more convenient transport of goods. E-bike shacan contribute to their quality of life as long the
offer is adequate in terms of availability, accetity and related costs.

6.5 Cyclists

Those already using the bicycles want to maintaixmand this mobility pattern. The equipment of th
households with conventional bikes does not engeueabike usage. E-bike sharing could be intergdtn
those people as long as unconventional and pradgssgns are available for rental.

7 CONCLUSION AND OUTLOOK

Achieving CQ savings in a well-connected area in terms of jgudtid privat transport is challenging. As
habitants usually do not have to deal with majarisglyes or inconveniences on their day-to-day jeysn
and leisure trips, they are hardly required toralbeir mobility behavior. The only way to encougag
behavior change is the provision of attractive mmtithat bring an absolute added value. The sueayts
show that a successful introduction of additior@aV lemission mobility options strongly depends oa th
characteristics of the offer itself and how wek implementation addresses requirements for pedoce
minor shortages in the current infrastructure alé agthe spatial conditions.

The results of the exploration of mobility habitsdaattitudes show that the limited openness towards
transport alternatives is partly also related te #sicarce information and experiences the habitaae
regarding several transport options, especiallgl@eles and sharing services. For boosting thenptitd for
behaviour changes, it is therefore reasonabledmlinnfrastructures providing both informationdalow-
level access to try out and test unfamiliar mopiitternatives for the local population. Theseghss were
used for the conceptualisation of mobility poimtghe study area.

Based on the collected information from the surtbg,technical features and site of the envisagelility

point have been fixed. The approval is still pegdamd therefore the information on the servicevigesl

has not yet been officially disclosed to the publibe mobility point is about to be constructed tha

centroid next to the Geiselbergstralie, a rapidinailsit station in the center of the area. Theasg of the
introduction of additional low emission mobility tigns is to be evaluated in a second and thirdesuin

the study area after two and three years, respdgtiv
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