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1 ABSTRACT

There are many factors influencing daily travel dgbur. For example, information and communication,
living space, policies, and urban planning, are ragnthe parameters that are known to affect travel
behaviours. Lifestyle and socioeconomic and denpigcastructures can also be attributed. Although th
cultural background of a person may be a determifantor in all parts of our living space and dimeg our
behaviour, it may not have always been taken iotesicleration in the context of travel behaviouesgsh.

In this study, a multilingual online questionnais@s designed to understand and measure the impact o
cultural differences of international communitias toansportation mode choices and travel behavemu,

an online survey was carried out in Vienna. 213tigaants took part in the questionnaire. After the
elimination of invalid ones from the data set, ifstance, responses from those living outside eh¥a, 150
responses are used for analysis. The data colldobead the participants are split into the ones from
international communities with non-Viennese origingtive Viennese people, and a mixed/intermediate
group. The transportation mode choices and tragkhWours among these communities are compared by
statistical analysis. The preliminary analysis agtime international communities. evaluating comnti
grocery shopping, and leisure travel shows signsuifural influences on using transportation modes,
frequency and duration. It also implies that moomprehensive and detailed studies are needed sn thi
subject. The result implies that existing policg®uld be more dynamic and adaptive, especiallyngak
account of the widespread migration wave nowadays.

Keywords: Travel Behavior, Mode Choice, CulturatBground, Transportation Policy, Vienna

2 INTRODUCTION

Travel behaviour and travel mode choice affectdhity lives of individuals and have an importaraq# in
their activities. Many factors determine them: rehad size, income level, gender, socio-demographéet
transportation parameters. as as well as soctaisssach as culture, ethnicity, and immigrationir{gér and
Lanzendorf, 2016). Due to war, economic crisis, asahflicts experienced throughout the world,
immigration has occurred and has been experienc@deivious years. It has also manifested itselisia,
the Middle East, and finally Europe in this lastaee. Although integration and adaptation to theddmns

of the region emerge in the countries and contsertitere these communities live, it cannot be ighohet
the ethnic origin and culture that they belongdatmue to be kept alive.

In this study, a multilingual online questionnais&s designed to understand and measure the impact o
cultural differences of international communitias toansportation mode choices and travel behavemu,

an online survey was carried out in Vienna. 213tigaants took part in the questionnaire. After the
elimination of invalid ones from the data set, ifstance, responses from those living outside eh¥a, 150
responses are used for analysis. The data colldobed the participants are split into the ones from
international communities with non-Viennese origingtive Viennese people, and a mixed/intermediate
group. The transportation mode choices and trasfehbiours among these communities are compared

We undertook an empirical study in Vienna, theestatd capital of Austria (Fig. 1), a city with rdug
2.000.000 residents and above in 2021 to colleta da, and contribute to the empirical scholarsimp
immigrants' everyday travel behaviour. One of V@arbiggest proportions of citizens who live here a
those with foreign citizenship (31.5%), and evenren{41.9%) have immigrant heritage. Serbian and
Turkish immigrants were the major immigrant groirp¥ienna in 2021, accounting for 5.3% and 4% &f th
city's overall foreign population, respectively.llBaing these groups were citizens from Germanyaira,
and Romania (Stadt Wien, 2021).
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Fig. 1: The map of Vienna with foreign percenta@ey Population, 2022)

As can be seen in Fig.2 the modal split percentageshown for Vienna for the year unti 2020. Typgs
transportation that are taken into account in udpansportation; walking, public transportatiorathway,
subway, train), bicycle, and motor vehicle use2020, car usage, walking, cycling and public tramtgtion
usage are 27%, 37%, 7% and 27%, respectively.
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Blumenberg (2007) used the descriptive statistiethod in his study by using the data of the Uniitates
national transportation survey and took into actahe integration status of the immigrant populatand
culture by years, and produced a result. Howeveag very difficult to determine the impact of audél

differences, since this study was only able to whrslimited information such as ethnicity and @auf

birth. Although it is very difficult to examine theffect of culture, these communities generallg Ibfose to
each other, keep their kinship relations strongg thuthe immigration that developed with the effett
cultural differences. This is due to the difficuttf sometimes being recognised indirectly or diyeby the

culture of the geography they live in (Hausteimalet2020).

Modal Split Wien

Fig. 2: Modal split of Vienna by years (Stadt Wi2021)

A study conducted in Offenbach am Main in Germaerled that the use of cars and public transpamtat
is not related to cultural difference, but onlyates a difference in cycling. It shows that cultwades can

be effective in modes such as bicycles and scoutighin the scope of sustainable transportation tzeve
emerged as a new incentive and orientation in tbddmWelsch et al., 2018). In addition to all this
preliminary information, it is necessary to thinkoait how understanding of culture can be completed.
Culture can be defined as general values, belidsbehaviours (Ashmore et al., 2017). At the same,tit
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is thought that daily activities can be taken imids context and some symbolic indicators can also
participate in this situation. The fact that thélprtransportation infrastructure of developingintiies (the
global south) is generally weak and the car is s&ea status symbol is another phenomenon thatepges
cultural codes (Ashmore et al., 2018). Where ditieres created can be accelerated with a better
transportation plan and infrastructure, rapid iraéign of the current situation, decisions to bleetaand
policies to be implemented.

3 LITERATURE REVIEW

3.1 Transportation mode choice and travel behaviour

Travel behaviour, understanding, and forecasting w@ery important in terms of creating a city's
transportation network in a way that will benefaipy makers for their decision-making and policgking

in transportation planning, (Abdullah et al., 2020he perception and status of people's mobility also
change according to their habits, activities, afastyles (Shamshiripour et al., 2020). The eff#cthe built
environment on travel behaviour is also considerddghly studied subject. Wang and Zhou (2017¢dist
the built environment scales as follows: home-woekationship, transportation access, neighborhood
structure, population density, living area, anéefistructure.

The mode choice is another significant aspectrimgeof estimating demands encountered in traveiriay
and understanding how much area is allocated fowsportation in the city (Cheng et al., 2019). The
parameters affecting the mode choice can be sh@vaga, gender, income level, vehicle ownership,
education level and household structure (Li et2f112). It will be more effective and usable tcabtish the
transportation structure and infrastructure of ¢iiees by combining the alternatives to be seledtethe
mode choice with travel behaviour. For this reasmsides the existing factors affecting these svms, it

is very important to create decisions or polictest will cover all segments of the society and dptimem to
reality.

3.2 Travel Behaviour with Immigration and Cultural Diff erences

Immigrants or international communities decide rtheawvel behaviour depending on the parameters of
individual or household, spatial assimilation, éthorigins, employment status, legal regulatioms] eulture
(Dingil et. al., 2019). As for the cultural impa¢he prominent situation, the transportation statushe
country or city where a person grew up or in whirgishe carried his culture, and the gender relstiipn
came to the fore (Bloomenberg, 2009). In their gtddustein et al. (2020) examined the travel behagi

of international communities in Denmark and thehédiands but only in terms of bicycle use under the
concept of immigration. Danish citizens used biegc21% more than non-Western immigrants, while Butc
citizens preferred 23% more bicycle use comperedoto locals. In their analysis based on the Suofey
American Communities Ruggles et al. (2008) revedleel transportation distribution of native and
immigrant populations in this direction, as carsben in Figure 3.
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Fig. 3: Survey of American communities, mode ch@Reggles et al., 2008)
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In a study they conducted in Germany Welsch et(2018) noted that compared to non-immigrants,
immigrants have fewer cars or bicycles per houskhatd are also less likely to cycle or drive aagen
access to such modes of transportation. They statgdthe most important mode of transportatiothés
private car and that immigrants, especially womesg public transportation more frequently, secdier a
using the private car, while bicycle transportatiends to be a typical mode of transportation, @sfig for
men and non-immigrants. Chatman (2014) used ahtefep survey with immigrants living in New Jersey
and the local people in his study investigatingiisee of car use by immigrants and showed thatignamts
tend to drive less, but this use may change owee,tiwhich is possible with the change of the living
environment and neighbourhood. Emphasising thainimeigrants' background and culture will be toftfirs
use cars, he stated that they will be less likelgdrive. Ashmore et al. (2019) evaluated the mdugce of
train and road bus systems in public transportatiimey tried to deal with cultural and geographical
differences by making a distinction between courtagegory, Global North and Global South, and by
making use of Hofstede's distinctions. They triedahalyse the type choice by including the diskomct
between individualist, collective and divisive coomities and stated that rail system use is morammmin
the global north. They described this situatiorthes'poor cousin' of vehicles such as buses usédiam
regions.

In a study he conducted in the United States, Bar&020) hypothised that the cycling behaviours of
individuals of foreign or immigrant origin may dff, and then investigated this issue with 23 inésvs in

the southern region of San Francisco. He suggéltgchew policies and practices should be develaped
cooperation with immigration institutions to encage the use of bicycles depending on the effects of
neighbourhood culture and structure as well as gefattors. Handling the immigration issue from san
aspects and its relationship with the transpomatype preference has been made in a very limitag and
only according to ethnic origins, and it has be@utto be explained with the results that emeiaged result

of the general national surveys. The effect of gpamting the codes of the country of origin on #lav
behaviour and type preference has been a phenontiesios rarely mentioned.

4 METHODOLOGY APPROACH

213 people responded to an online survey aboutr teecio-demographic, mobility, and -cultural
backgrounds, throughout the survey, which was desigand distributed using the online survey platfor
SurveyMonkey. 150 valid responses were used folysisaafter data cleaning. Incomplete responses fro
people who skipped questions without completingladl survey questions were excluded. Participation
the survey was limited to those who were at le8syelars old. Respondents had the choice of ansyviarin
German, Turkish, Croatian/Serbian/Bosnian, Croatian English. To ensure that roughly half of the
participants were female, a quota was establishieel.survey data includes socio-demographic detais

as household size, the number of cars per homdyaustehold income, and the location of each houdeho
by postal codes. The majority of the responsdédigpércent) live in Vienna. To ascertain their igration
history, we questioned them about their home natiafifferent ways, such as asking about their &don
language until university used mostly, the languagiin households or family, the country whereythe
grew up, and their parents' backgrounds as an immigThis way made us distinguish respondents into
three categories. Participants were asked to fgentiether they had a driver's license, whethey #meew
someone who had a bicycle. Participants also radeidl behavioural questions and perceptions in tains
traffic and daily routines regarding their cultutsickground. These items and additional statenedst
the perception of the neighbourhood were measured.

Among the methods used to understand the cultaktdrounds of the participants, parameters sucheas
language spoken in the family, the language of atilut they received until the age of 18, and thegaries

of the languages they preferred for the videos thatghed for entertainment were brought togethemoAg

the analysis, these data were extracted as talilegsh& frequentist system. To begin with, we predahe
descriptive statistical analysis to include the gla® and variables of the questionnaire includiogics
demographic structures such as age, gender, anchécThen, these socio-demographic structures were
presented using crosstab methods determined inwlitie the purpose of each activity in terms of gail
transportation mode choices and travel behavioliso, the predicted modal split was given under the
condition of the international communities' pergwec
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Statistics revealing the differential distributibetween local people and international communitiesk,
general shopping, grocery shopping and leisurevities are given as a comparative statistical agialfor
each mode of transportation. Regarding the cultheadkground, the t-test analysis, and factor aiglys
according to the answers of the participants hawealed which variable of traffic and transportatio
behaviours is significant and how much of it wi# bxplanatory if a possible model is establishesithe
last step, t-tests and factor analysis were appitedietermine the impact of different communities'
transportation mode choices and cultural differend@rough the impact of demographic variables of
perceptions. In addition, the participants' daignsportation uses have been revealed.

5 RESULTS

In Vienna, 48.6% of the participants constituteinational communities, while 67.2% of these comities
represent the Turkish community. The remaining @2 @& the participants have their backgrounds from
countries such as Iran, the Czech Republic, SeRmeania, and Bosnia and Herzegoivina. Almost 58% o
the Turkish community have lived in Vienna for mdinan three years. More than 50% of the responasdints
other international communities have lived in tlity of Vienna for less than three years. When weds
how the international communities felt while liviig Vienna, 60% of the Turkish community participan
felt comfortable and accepted in Vienna, while e20% described themselves as natives of Vienmeay V
few of the participants stated that they felt Ignet isolated. Although a similar situation is oh&l in
other international communities, the rate of feglike a native is quite low at 7%.

Viennese Turkish Other
Gender [%]
Female 48 57 45
Male 52 43 55
Age
Average 32 28 26
Max. 62 58 53
Min. 18 18 18
Std. Dev. 3,248 2,471 2,186
Education status[%]
Under Secondary 22 22 42
Job oriented 9 18
Bachelor 24 33 12
Master 45 27 46
Occupation [%]
Full or part time employee 61 64 50
Unemployed 4 14 4
In education 27 16 42
Retired 8 6 4
Average household income per year [€] 40.000 42.000 35.000
Average household size 2,45 2,72 2,83
Percentage of vehicles in household (having pne
vehicle or more) [%)]
Car 48 64 25
Bicycle 95 58 63
E-Bike 8 0 0
E-Scooter 3 8 8
Having driving license [%] 91 81 79

Table 1: Sample description by communities

Daily travel behaviour and mode choice are askecklation to four different trip purposes: commagtin
grocery shopping, occasional shopping (shoppingratin grocery, such as clothes, sports tools, eted
leisure activities. In the category of commutingdapnatives tend to choose mostly to bike and écpublic
transportation (PT) while the Turkish community cke mostly PT and ‘other’ communities tend to ue P
walking, and cycling respectively. Interestinglggple in the Turkish community are much more likigy
use a personal car when going to work on theilydedlvels, while none in this community uses a biar
grocery shopping, all communities are supportersvalking probably due to the grocery stores in near
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proximity of the living places of participants. & the personal car, the Turkish community hashilybest
percentage of use, and the same applies to PT. milglst mean that the Turkish community chooses
different supermarkets for their groceries. Foreggahshopping and leisure activities, two differemides
are getting the attention for daily travel behaviamar and bike. The Turkish community tends to tixgecar
more than others. On the other hand, when the tepising the bike for shopping or leisure, natiges a
higher proportion. For each activity, other modagehno significant difference.

As shown in Table 1, socio-demographic factorsediimong the three groups These three groups were
named. The following terms were used: for localgbecViennese’, for Turkish community ‘Turkish’ and
for all foreign people ‘Other’. International comnities (Turkish and Other) are younger than natived
participation of the female population is higher thre Turkish community than in natives and other
categories. Higher education status is much higrenatives rather than international communitihen
the international communities are compared, the sathose who continue their master's educatiemseo

be quite high among the participants in the ‘otleategory, which shows that there is more particpa
from the student group in the low average agerdstangly, the average annual earnings of the Bbrki
community were higher than those of the indigenaud ‘other’ communities. Another point of interést
that the Turkish community has more personal camewship than ‘other’ communities and natives, lout i
bike ownership natives outnumber international camities (almost every native participant owns ahik

Viennese Turkish Other
Commuting mode
Car 5 19 0
Public transportation 48 71 50
Walking 7 4 30
Bike 35 0 12
Other 5 6 8
Grocery mode
Car 10 23 12
Public transportation 2 12 0
Walking 78 65 80
Bike 10 0 4
Other 0 0 4
Occasional shopping mode
Car 16 29 12
Public transportation 41 49 54
Walking 19 14 21
Bike 23 0 9
Other 2 8 5
Leisure activity mode
Car 9 21 4
Public transportation 38 51 63
Walking 13 22 17
Bike 40 2 16
Other 0 4 0

Table 2: Daily mode choices of communities by atés

Looking at the daily travel behaviour from a gehgrarspective it may be sufficient to understand th
comparison of native and international communit¥ést, in Fig. 4, when the results are split by gemaf

the respondents, understanding of the daily treblaviour gets clearer. As for commuting, whileivest
have almost an equal distribution to the transpiorianodes among both genders, the females of tindsh
community tend to walk much more than the maleg é&=g). For grocery shopping, none of the native
female respondents report the use of PT, and Tugdisl other males never cycle (Fig. 4.b.). Turkmstive

and other community males are more likely to walkhe same percentage when they are going shopping.
The native and other community female’s choicehis private car at the same level of daily routifags
shopping activity (Fig.4.c.). For the leisure aitids, while natives and Turkish males are shatirggsame
walking usage as other category’s females, natereafes and other community males have the same
proportion of car usage. The difference betweerkiShrmales and females is that the males tend @o us
cycling while heading to leisure activities (Figdj.
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Fig. 4: Daily mode choice by gender and origin @ach figure: left: Viennese; middle: Turkish; ttigbther).
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TC1: Even if there is no traffic. I wouldprefer waiting at a red light.
BC1: Even if Vienna has no ticketcontrol of the entrance, Itake myself for granted that I buva public transport ticket.
BC2: I miss attending crowded eventswith my friends.
BC3: I regret to use public transport bicycle or walking because I cannot afford to buy a car.
TC2: The destination is morsimportant than the entire trip.
BC4: Cars are more comfortable thanthe other modes of transport.
TC3: Building more roads and parkingfor cars would help to eaze thetraffic situation in Vienna.
TC4: In Vienna, I can changetransportation modes easily.
BC3: I feel more successful if I own acar.
BCH: Iwant to park my car as closeas to my home.
TC3: 1 feel myself contributing to theenvironment when I ride a bieyeleand also when I use publictransport.
TC6: Cycling and walks are sport, not transport!
Fig. 5: Behavioral and traffic culture perceptiongeneral
TC1 | BC1 | BC2 | BC3| TC2| BC4] TC3 TC4 BCH» BCp TCSH TG6
t-test 7.12 | 23.4|12.75| -13.6| 1.62|3.61 |-2.92|22.78| -4.64| 9.31| 19.97 -0.97
Factor analysis 0.54/ N/A | N/A* | 0.679 | N/A | 0.79 | 0.821| N/A | 0.82 | 0.759| -0.594| 0.473
0

Table 3: T-test and factor analysis of perception
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The questionnaire included several questions asiirogit attitude and behaviours using the Likerteso&
the participants’ daily travel behaviour in ternfst@ffic and cultural backgrounds. In Fig. 5, theneral
perceptions of the participants were shown in tegesate categories: behaviour and traffic cultB@ and
TC). As a result of the t-test and factor analy$esble 3), BC1 and BC2 in behavioural culture a@?T&and
TC4 in traffic culture were statistically insigraéint (p< 0.05). In addition to the general situatad the
other results in these two categories, a distincti@s made according to cultural differences. Thstm
important differences vary from the general opinbonBC6, parking the car near the home and TClijngai
at red light, according to the cultural backgrofRd. 6 and 7). Although most of the participartested that
they gave a positive answer for BC6, a substantmhber of locals chose the option "strongly disagre
(represented as 1)", while the majority of the Tsltkcommunity turned to the answer "strongly agree
(represented as 5)" (Fig.6.).

8 O by b
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Fig. 6: “Parking car to near at home” (BC6) percaptiy origin (left: Viennese; middle: Turkish; righther)

E - 8@§§§

I I I I | | I T T I I T T T I
1 2 3 4 5 1 2 3 4 5 1 2 3 4 5

Fig. 7: "Even if there's no traffic, I'd rather wat a red light." (TC1) perception by origin (Ieitiennese; middle: Turkish; right:
other)

with "even if there’s no traffic, I'd rather wait @ red light." The percentage of the participant® said so
are around 60% in general. In this regard, when dhkural differences are examined, the "disagree
(represented as 2)" and "strongly disagree (reptedeas 1)" options of the natives seem to be hititen

the rate of those who agree with this opinion, e/iile rate of saying "agree (represented as 4jliie high

for Turkish and other communities (Fig. 7). Anotlagiference was realised in the TC3 question, lgd
more roads and parking spaces, although it wasasabbvious as in the given graphs. While the vast
majority of locals respond to this statement byirgay'strongly disagree”, in international commuedti
agreeing and disagreeing seems to be almost equal.

6 CONCLUSION

The findings of this study provided fresh perspaxgion the parallels and variations in travel lsabétween
non-immigrants and immigrants in Vienna. Our firghirare comparable to those in the US when it cames
the use of automobiles or public transportatioterimtional communities are less likely to own &idg
license but more likely own a car than nativessThay be explained by the tendency of being consaib
sustainability as regards the use of cars by thigenaommunity. Especially in the Turkish communitiye
usage of personal cars is much higher than othmupgt Bicycle ownership and usage are often higher
among non-immigrants than among immigrants. Theigraf women in the international community that
also has the biggest proportion of non-cyclisthésexception in this regard. The findings suggfest local
users are aware of sustainable transportation comesd have a positive and accurate opinion ohthe a
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result of their social interactions. In this regathe presentation to, and education about theuoext
policies of the general public can be made morecéffe by using brief, informative booklets and widdy
advertisements in the languages of the populatigiiisa migration background.

We conducted our survey because there was no abgornvey available; it is somewhat exploratory and
relatively small because it only covers one locat{¥ienna) and a small number of respondents. The
participants' general level of education is aboverage, which can be attributed to the fact thatcatéd
persons are more likely to be willing to particepat a survey. Additionally, we believe that imnagts who
speak English well are more likely to take partisurvey. When analysing the findings, it is impottto
keep these restrictions in mind. Additionally, ilgfs international communities are a population tha
becoming more and more diversified. They vary imteof their countries of origin, geographic disben,
cultural backgrounds, and educational levels.

Despite these caviats, our study offers new englifindings about the travel habits of individualgh an
international background living in Vienna, a popida that has been largely overlooked by mobility
research but whose numbers have increased reeemlyill likely continue to do so in the future.dre is
an urgent need for more research because many faicehmigrants' travel behaviour are currently fyo
understood or perhaps completely unknown. All demaplgic groups must have their mobility demands and
travel habits known; otherwise, it increases thelilhood that decisions about transportation plagror
policy would be ineffective. Vienna has a large yagion of immigrants, and public transportation is
generally reliable in the city. Promoting the udettos and non-motorised modes of transportatiolpshe
ensure the independent mobility of immigrants wiondt have a driver's license and/or do not havera
For low-income households, encouraging walking hiegicle use can provide affordable options for shor
trips. In Vienna, several organisations offer ayglcourses for immigrants, especially for womengé&tber
with improved cycling infrastructure, these initvas should be supported more fully and extendeather
groups of people to encourage cycling use. emphgsikat immigrants, especially recent refugeesjldo
greatly benefit from improvements towards an eaadgessible, barrier-free, affordable, sustainadhel
intermodal transportation system.
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