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Abstractg Tiivistelma

Changes irthe transport environment and the resulting needto manage transport demand requira better
understanding of travel behavioulhe concept of mobilitys defined asthe potential for movementand is well
suited tothis purposeHowever, eéspitethe definition, mobilityhasusuallypeenmeasuredn terms ofrealized travel
indicators (descriptive data of past traveBecausepotential for mosement ishardto capture.

To make mobility easier to approachpractice, this work elaborates the mobility conceptescribesa conceptual
model for it and implementsa more comprehensivapproach to itthrough a survey.Thework wasdone in two
parts 1) The multidisciplinary literature wasreviewed and three spedilists wereinterviewed to constructa
conceptual mobility model that specifies the relevant factomnprisingmobility. 2) A survey on daily travel waj
conducted in five Finnish citieshd survey focusedn three issues of mobility: personal travel pregncegin terms
of features) resources anéxperiencecconstraints

The results show that mobilitg an amalgam gfersonal variablegbackground, life situation, personality, identit]
preferences, needs, resources and routinesduation-specificand environmentrelated factors, decisiomaking
proceses,and realized travel. These aspecified in the mobility model

The survey results show that when respondents were asked to rate sixteen featetes in terms ofmportance,
those valued the Ighest on average weneliability, rapidity and freedom from transport timetables. The featu
were valued differenthydepending on therip. Onagrocery store tripfor example reliability was not as importan
as on work or leisure activity trjpwhereas boospacefor goods was consideregssential Active users of cas, public
transport andbicycleshad different priorities thartheir non-activecounterparts Car drivers appreciatetie rapidity,
reliability, freedom from transport timetables, geibilty to drive, avoiding walking, convenient boggace privacy
andavoidingchanging vehicles and goingtdoors in bad weatherafforded by their vehicldJsersof public transport
valuedits environmentl friendlinessJow cost,possibility to foas elsewherethan on driving and physical exercise
Understanding personal preferencdes the potential to contribute among other thingsto smarter demand
management.

The esultsalso show thabver 90% of the respondents experienced sarhthe sixdefinedconstraintson their daily
mobility: lack of time, lack of money, low energy difficulty coping, safety concerns, lack @Suitable vehicleor
physicadisability. Low energy odifficulty coping was the most common constragintith 82% experiecing itat least
slightlyand 34%guite a lotor very muchThe respective figurefer lack of timewhich waghe secondnostcommon
constraint, were 65% an82%.The constraints were related to personal variabletich supports earlier findings
The results indicate thahe personairesource perspective can increaser understanding of mobilityln particular,
the mental resourcesieededfor travelseem to bearelevant issue in mobilityhat israrely considered and therefor;
requires greaterattention.
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Tiivistelm& Abstract

Liikenteen muutokset ja tarve hallita likenteen kysyntdd edellyttdvat syvempdd ymmarry
likkumiskayttaytymisesta. Liikkuvuudemdbility) késite maaritellaan liikkumisen potentiaaliksi, ja se soveltuu h
tdhan tarkoitukseen. Maédritelmastdén huolimatta liikkuvuutta mitataan ja arvicidgkeensa tutkimalla vain
toteutunutta liikkumista, koska liikkumisen potentiaalin arviointi on hankalaa.

Tama tybavaa ja erittelee liikkuvuuden kasitettd, kuvaa sille kasitteellisen mallin ja soveltaa kokonaisvaltais
lahestymistapaa liikkuvuuteen kyselytutkimuksessa. Tyd on tehty kahdessa osassa: 1) Monitiet
kirjallisuuskatsauksen ja kolmen asianturiigastattelun pohjalta muodostettiin kasitteellinen liikkuvuuden me
joka identifioi likkuvuuden olennaiset tekijat. 2) Kyselytutkimus toteutettiin viidessa suomalaisessa kaupu
Kysely keskittyi paivittaiseen liikkkuvuuteen liittyviin kysymyksérnityisesti henkilokohtaisiin preferensseihi
resursseihin ja koettuihin rajoitteisiin.

Tulokset osoittavat, etta liikkuvuus koostuu henkilokohtaisista tekijoista (tausta, elaméantilanne, persoona
identiteetti, preferenssit, tarpeet, resurssit jarutiinit), tilanne- ja ymparistosidonnaisista tekijoist:
paatdksentekoprosesseista ja toteutuneesta likkumisesta. Nameriggity likkuvuuden mallissa.

Kysetulaten perusteellduotettavuus, nopeus ja vapaus liikennevélineiden aikatauluista olastaajille tarkeimpié
matkustu®minaisuuksia kun heitd pyydettiin arvioimaan kuudentoistaminaisuuden tarkeyttd. Ominaisuuksie
tarkeys vaihteli jonkin verran matkasta riippuen. Esimerkiksi ruokaostosmatkalla luotettavuus ei ollut yhta t
kuin ty¢ tai harrastusnatkalla, kun tavaratila sen sijaan koettiin hyviolennaiseksi Auton, joukkoliikenteen je
polkupydran aktiivikayttéjilla oli erilaiset prioriteetit kuin harvemmin kyseisia kulkutapoja kayttavilla vastg
Aktiiviautoilijat pitivat erityisen téarkeand nopeta, luotettavuutta, vapautta aikatauluista, mahdollisuutta ajaa it
tavaratilaa, yksityisyyttd seka kavelyn ja huonon saan valttamistd; joukkoliikenteen aktiivikayttigktstaan
arvostivat ymparistoystavallisyytta, edullisuuttayttylikuntaaja mahdollisuutta kesktya matkanaikana muuhun
kuin ajamiseen Henkilokohtaisten preferenssien ymmartaminen voi mahdollisesti osaltaan edistaa alykka:
likenteen kysynnan hallintaa ja palveluiden suunnittelua.

Kyselytuloksista selviad myos, etta yli 90 &taajista koki jonkin kuudestaaaritellystarajoitteesta vaikuttavan
paivittdiseen liikkumiseensa. Tutkitut rajoitteet olivat ajan puute, rahan puute, jaksamisen [
turvallisuuskysymykset, sopivan kulkuneuvon puute ja fyysiset liikkumisrajoittdesadigsen puute oli yleisimin
koettu rajoite. Sen koki vahintaén hiemagpaivittaista likkumistarajoittavana 82 % vastaajisfa melko tai hyvin
rajoittavana43 % Vastaavat osuudet ajan puutteelle, joka oli toiseksi yleisin rajoite, olivat 65 % ja 32 %. Ra
olivat yhteydessa henkilokohtaisiin tekijoihin, mik& tukee aiempien tutkimusten tuloksiénTulokset osoittavat,
ettd henkildkohtaisten resurssien tarkastelu on tarke&é liikkkuvuuden ymmartadmisessa. Erityisesteterskisssit
nayttaisivat olevan merkittavatekija liikkuvuuden kannalta, ja siksi siihen tulisi kittid aiempaa enemmar
huomiota.
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1. Introduction

1.1. Background

Thefield of transportis undergoing revolutionarghange. Mw means of owning and using
vehiclescontinue toemerge andwill become morevidespreadn the next fewyears (Feigon

& Murphy 2016; Ministry of Transport and Communications 2016; Tinnila & Kallio 2at5). C
sharing, which enables car usage without private ownership, is one example of this trend.
Another example is the discussion around possibilities to provide travel services and vehicles
for use in customized packages based on individual demandife@.a 2 6 Af A (i & | &
conceptdescribed byKarlsson et a2016 andRantasilg2015). The dichotomyetween
opublict and dprivatet is morphinginto a greater diversityf ownership and collaboration

formats (Feigon et al. 2016).

For their part, @plicationsfor smartphoneand other deviceareincreasinglyshapngtravel
behaviour(Shaheen et al. 2016). Travel applications offer consumer a wideange of
transportation servicesgncludingvehicle routing, reatime transit arrival predictions,eal
time data ortraffic flow status information about roadorksand incidentsand information
on parking availability (Shaheen et al. 2016). These services are becoming highly popular:
according to a recent study conducted in the U.S%®7 Americansmartphone owners
used their phone for navigation while drivingnd 2%%6 used it to get publidransport
information (Smith et al. 2015). Smartphoappscan make travelling faster, cheaper and
smoother (Shaheen et al. 201@®)is hardlysurprisng, therdore, that people are turning to
them to meet their mobility needs. Travelppsshape travel behaviour by reducing the
cognitive or physical effort required and giving usgreater perceived control over their

choices (Shaheen et al. 2016; Korbel et @13).

At the same timethe development of automated vehicles is takmgjor stepsforward (van
Arem et al. 2016; Offer 2015Althoughit will take sometime before fully automated
vehiclescanentercommon traffic, cars already have multiple assist&featuresthat lessen
the RNA OSNDa Rdz2iASa FyR YF{S RNAGAY3 Y2NB

togetherare changngthe role of the humanas driver andraveller.
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Information and communication technologies have certainly made some travebessary,

but they also support travelling in various ways. Mobile communications promotebile
lifestyle, where people can move and access information simultaneously (Lyons & Urry
2005). Besides mobile communication and improved information availabiifigrmation

and communication technologyCT)ervices have affected the use of tirmgent travelling

and posdily the value of travel time as well (Lyons & Urry 2005). A widening set of activities
can be carried out while aboardnot only entertainment oisocialsing activities but often
working as well. Digitalisatiois alsofosteringthe development of newdemand-driven
transport serviceswhich createscountlesspossibilities for travellers (Casey & Valovirta

2016; Ministry of Transport and Communications 2016).

{GdzRASE aK2g GKIFIG OGN @SttAy3a O2ylGAydzsSa G2 o6S |
sodeties (Flamm & Kaufmann 2006; Urry 2002). An interesting fact is that theeigh
vehicles have become faster, the time spent travelling hasdiminished(Lyons & Urry
2005). Thus, mople are travelling further; the annual distance travelled per perstras

increasedsubstantially(Lyons & Urry 2005).

While the transport environment takes new shapes, a significant changeobasrredin
transport research and policAfter decades of infrastructurbuilding maintenance and
asset managementhe focus has shiftetbward management oflemand (Carreno & Welsh
2009; Lyons & Urry 2005; Axhausen et al. 2003)is means embracing a better
dzy RSNRGFYRAY 3 27T LIS2 LI bemadourY? ttakspokt iegearghitisS RA | Yy R
translatesas no lmgerfocusing orminimisingtravel times or representative dagnd peak
hours alone rather, it meansunderstanding the multiple travel patterns and rhythms of
daily life more deeply (Lyons & Yr2005; Axhausen et al. 2002). Demand management
driven fransportation policyaimsto affecttransport demand by changirtgavel behaviour
(Axhausen et al. 2002). Examples of policy tootsentlyin use include peak pricinghich
aims at influencinghe activity planning of individualgyr information provision toassist

learning of new temporal travel patterns and paths (Axhausen et al. 2002).

Because ofunpredictable changes in transport amew demandfocused services and
policies, it is crucial tdetter understand the main factor in transporindividual human
beingsTraditional travel research methotlsat emphasisenalysing past trips are longer
enough.For example, common travel surveys focus on colledtiescriptive dataabout
travel patterns The datas used irmodelling and predicting future travel and in decision

making processe®ut inherent in nedelsand predictions based on realised travglthe



expectation thattravel services and behaviowvill remain constantover time. A recent

report from theFinnishMinistry of Transport and Communications recognises the problem:

G. SOFdzaS OdzNNBy & (NI @ndibtainresRafus duo, théyBwel o G A YI G SR
stable circumstances and situations where the status queels known. If the future is

uncertain @ major changesccur, models based othe current situation and behaviowill

not be usable¢ (Free translation, Ministry of Transport and Communications 2016: 3).

Mobility is a concept thatreachesbeyond visible travel to consider tigs like travel
potential, experience and constrainBoth ofthe ongoingtrendst emergenceof new ways
to travel and objectives of managing mobility demanequire a deeperunderstanding of
mobility than travebpracticesin the past and presentdentifyingthe most important factors
and variables of mobilitganbroadenour understandingf travellers. Focusing andividual

resources, constiats, preferences and prioritieselated to travel canincrease our

comprehensiorof travel through the concept of mobility. Understandithg factors behind
travel decisions is fascinatingopic that can be profoundly useffin both planning and

policymaking.

1.2. Objectives and research questions

This worktakes a step towardsa more comprehensive understanding of individual mobility
and bringingthis understanding closer t@ractice. This is dondn two parts First, the
concept of mobilityis elaborated from a multidisciplinary approadnd a new mobility
model is created in whicthe mostessential factors and components of mobility as travel
potentialare identified.Secondindividualpreferences, resources amonstraintsrelated to
daily travel are surveyedbecause theyrelate closely @ mobility butare notcommonly
studied. The bcusof this work is on individual mobilitin daily life non-daily mobility

activities like tourism araot dealt with here

Threethingsare emphasised hergl) Mobility is a complex issue thatapproached from
multiple perspectives in different research fields. A single viewpoint gives a relatively narrow
picture of it thus striving towards more interdisciplinary discussidanecessary(2) The

work doesnot focus on trips that havalreadytaken placebut rather onthe frameworkin

which they did or did not happen This framework includes the most relevant factors

involved in mobility It is not restricted torealized travel, because trighat are not made



are relevant to know as welland they are usually ignored in travel studiéscusing on
descriptive travel dataStudying personal travel resources and constraints giveshetter
ideaof the factorsthat enable and restrict daily travel in other words makerips happen

or not. Studyingpersonal preferencegiives usa greatersenseof what is important for
peoplewhentravelling and on what premiseshey make their travel decision§hus, the
perspective is rather fromhe subjectivedaily travel experiences of people thafrom
observalte travel actions.Understanding individuaksourcesconstraintsand preferences
shaping mobilityakesunderstanding travel behaviouo a level that is less dependeoh a
static transport environment(3) Rather thanlooking at travel modealone, this workaims

to identify sometheir most relevant features, such as rapidity or boot space, tarfdcus
onthese In other wordsit strivesto disassemble travel modes int@vel features and study
how important people find themwith the understandig that theymay varyfrom trip to
trip. | believethat focusing on travel features and their importancepeoplecan increase
our understanding of why an individual chooses one travel mode or route over andither.
addition, the impacts ofnew travel modes and servicesuld thusbetter be estimated as
soon as the features are known explicitly enougknowing howthe features ofdifferent
0N} @St Y2RSa NBALRYR ieffrentéSaduds@Gies wiNraisehdwA (& Y

(s}
(s}
-1,

viewpoints and tools for future travetesearch, planning and policy.

To summarisethe aim of this work iso increaseour understanding of mobility and travel
by elaborathg the mobility cocept. Thiswas done by bringing the travel and mobility
literature together and interviewing specialistsfirst. The viewpoirg of both were then
applied to constructing atheoretical mobility model that includes the most relevant
identified factors related to individual daily mobilitfthe purpose of themodel is to
congetise a complex phenomenon of mobilitgolidly enoughthat it can better be
considered in future travalesearch, planning and polickfter construction of the model,
individualtravel preferencesresources andonstraintswere exploredwith a survey.These
factors have garnered little attentiogarlier, but they have a crucial impact on making or

not making tripsand how they are donen everyday life
The research questiorase as follows:

1) Whatdoes mobility consist of?
2) What preferences and prioritiedo people have in daily travel?

3) Which constraints restrictaily mobility?



These questions were addressedtwo phases The firststarted with a multidisciplinary
literature review on different aspectsf travel, the meaning of mobility and the factors
shaping mobility. Following this, three specialistre interviewed especialljn relation to
more obscure and complex mobilitglated issuesBased on the literature review and
specialist interviewsa personal mobity modelwas constructed.In the second phase
surveywasconductedto gaina betterunderstandingof the research questions and mobility

as a whole.



2. Theoreticalrameworkand literature review

2.1.Travelas a multidisciplinary field oésearch

The ability of people to movebetween locationss essentiain the operation of social
economicand practical everydagdivities. Transportis defined asa system or means of
conveying people or goods from place to pla@avelisdefined aghe movement of people
between geographical locations. Mobility is defined the ease of movement or the
potential for movement (discussedare specifically in chapter 2.2A trip istravel to a
particular placeTransport, travel and mobilitlink to multiple fields insocial, historical,
political, economic and environmental dimensioAscordinglythey aremultidisciplinaryin

nature andare studied froma wide range operspectives in different fields of research.

Travelhasmany characteristicsincludng at least origin, destination, exteffhumber and
length in time or distancenature(mode, route, timingand purpose (Rodrique et al. 2017).
Passengers have transport requirements on travel time, punctuality or reliability,

convenience, transfrs, costs, comforisecurity, and so forth.

Geography hasajorrelevanceor transport systems and travel. On the one hand, distances
restrict transport,but on the other transport would not exist without distances (Rodrique

et al 2017). The geography of resources, people and activities is not random but has logic
and orderthat is usually calledpatial structurg Rodrique et al. 203 7Anas et al. 1998The

spatialorgarisation of cities is tightly related to mobility needgossibilities and constraints.

Travellingis something that happens through space, futappensthrough time as well.
Swedish geographérorstenHagerstrand1982,1992) contributed to mobility resarch by
discussing thd@ime-space geographies of everyday life. His work has been continued by
many (e.g. Thrift 1996) on space, spatial formations and mobhility research has
becomea new topic ofactivediscus®n in the field ofgeographythanks to theavailability

of big data Thisis usedin the study oftransport mobilty (see e.g. Jarv et al. 2014nd

individual activity spaces that represent areas of potential travel (Li & Tong 2016).

Travel behaviour studies rooted in psychology #melsocial s@nces have researched the
indivisible relatioship of abstractconstructs, such as attitudes, values, perceptions and
desiresto2y SQa (NI @St OK2A0S&a otldzZ aaSy S Ffd HAaw

traditionally difficult to capure completely (Gudmundsson 2005). The significance of



identity and attitudes in travelling jflowever well recognised by researchers. Paulssen and

others (2014) created a travel mode choioeodel thatéi I { Sa Ay RAGARdzZr £ Qa @I
attitudes into accouh Besidesthese at least the effects of attitudes, personality traits,

multiple identities, sexuality, andituation-specific aspects on mode choibave been

studied (Klein & Smart 2016; Murtagh et al. 2012; Kléckner & Friedrichsmeier\2@tin

Joharsson et al. 2006)n addition topersonal factors, social position has a significant impact

onanA Y RA @A R dabssikilities aindidt €/&njone has equal possibilities to move along

transport systemsMartens 2016).

Common travel surveys, models and predictions fonamlyon reali®d travel. Trips made

by individualsare analysed to define travel patterns of peoptd different age, sex,
occupation, income, householiype andsize, location and type of residentiatea (e.g.
National Travel Survey 2042012). The travel patterns are thageneralsed into the whole
population using demographic data (e.g. in Finland: Moilanen et al. 2014; Salomaa 2011).
Geogaphial information can be useth sucha waythat takinginto account the locations

of residences, workplaces and other visited places enatiiesnost probable trips and
routesto be definedfor eachindividual.These modelare baseal on the measuredrealised
movement of individuals in the past, demographimimation about people, infrastructure,

living and land use, and mathematid¢ahctions Calculated future mobility changes in the

models are mainly due to changes in demographics, transportation planning and land use.

Clustering people into traveller segnts based on demographic information has been done
to determinethed SAYSYy G4 Q RAFFSNBYyOSa Ay LI aid GNF @Sty
and time used in travel (Tuominen et al. 200Maveller segments were created also in an
EUbased projectaled SEGMEN&nd werebased on travel behaviour and attitudes toward
different travel modes (Frost et al. 2013e travel mode choice of different demographic
groups has been studied as well (e.g. Wu et al. 204/ even predicted by machine
learning (@arani 2015).Stermerding (1996) investigateithe possibilitiesof bringng a
feature-specific decisioimaking aspect to travel studies alread30 years ago by
implementinga conjoint methodcoveringtravel preferences and mode choice. Similar kinds

of methods based on the use of logit models are more widely called choice experiments in
travel studies. These hawmined prominencdately in resporseto the emergenceof new

travel modes (Chen et al. 261Mahmoud et al. 2015).

There are multiple aspects to trayelccordingly, dferent research areas focus on distinct

issues. However, communication betwettre research areas is important to gain as broad



a picture of travel as possible. In policymakengd planning, for instangehis is especially

important.

2.2 Mobility concept and theory

The tS NJY obHityQs often used in commotanguageto simply describe travel. In many
casesmobility is not defined at all. When defined, it has different definitions in different
contexts (Carlson & Marchi 2014; Metz 2000). Most definitions agree that mobility is related
to movement that happens in some kind of space. The movement can be plepgoods,
information, capital or almost anythingt. can happen at least in geographical space, social

space and virtual space.

In this work, the focus is on human mobilittHuman mobility carbe divided into two
categories: spatial mobility and socialobility Kellerman 2016Kaufmann & Montulet
2008).Spatial mobilityusuallyrefers to geographical displacement, and social mobility to

status transitions of an indidual or a group (Kellerman 2016; Kaufmann et al. 2004).

Sometimes an ambiguousquestion is whether mobility should be considered as actual

movementor the potential for movement. Kellerman (2016: 1) leaviesth these options

2LSY AYy KAad RSTAYAGAZ2YY aGwl 8dzYly Y20AtAde Ay A
to as shiftingpr the human ability to shiffeither spatiallyor socially§ ®he Gford English
S5A00A2YIFNE hytAyS ovnmc0 RSTAYSa Y2o0AfAte ISy
OF LI OAdGe F2NJ Y20S8YSyid 2N OKIy3asS 2F adt  OST Y2
TNBSR2Y 2F Y20S8SYSydT OFLIFOAGE F2NJ N} LAR 2NJ O:
knowledge, mability in travel researclis most often defined aghe ability to move (Hanson

1995),the ease of movement (Sager 2006} the potential for movement (Spirey et al.

2009; Gudmundsson 2003j is worth noting (Kellerman 2016; Innamaa et al. 2018t

mobility is still often reduced to only transpordr confused with accessibility or efficiency.

However, it is more than revealed movementAccording tosome definitions, ti even

includesLJS 2 LIt SQa LINB TS NBy O Saad tieif dedishihs @ver time, dd& A NJ FS St
and route Hakonen 2011Button et al. 2006; Gudmundsson 2005). Thu 2 6 Af A& A& y 2
just a matter of where one can travel but also aid the ease of travel. In many cases it is

the quality of travel that is important rather than the simple ability to get somewkere

(Button et al. 2006: 19).



Mobility, defined as the ease of movement or the potential for movement, is conditioned
basedon mobility tools such aghe networks and means of travel one knows about, has
access to and is willing to use (Kulmala and Raméa 2010; Spinney et al. 2009). Revealed
movement thus happens within mobility (Spinney et al. 2009hdrransport context, his
revealed movement is usually denoted as revealed travel (Sager 2006) or as transport
mobility that as a conceps basedn personal benefits derived from travelling (Spinney et

al. 2009). Benefits derived from travelling can be social, emotionalhpkgicalor physical

(Metz 2000).The term Wbservable travébhas also been used for revealed movement
(Kaufmann 2002). Since measuring mobility is a very difficult task, revealed travel or
transport mobility is often used as an imperfect measure of mobility (Spinney et al. 2009),
even when mobility is defined asatrel potential.Accessibility is anothenobility-related
concept that can be measured. It describes the number of opportunities or activity sites
available within a particular travel time or distance (Kellerman 2016; Farrington & Farrington
2005; Shermaet al. 2005). Accessibility thus refers more to plaedgereas mobility refers

to individual people, their personal experiences and choices. However, accessibility is closely
GASR G2 Y2o0AfAdes 0SSOI deneddandgodniamoldlityt A G& Syl of &
The nobility model developed fothe TeleFOT project (Innamaa et al. 2013), and usétkin

Drive C2X project as well (Malone et al. 2014), provides a structutleeftransport mobility
concept Figurel). Themodel congsits of the amount of travel, travel patterns and journey
guality. These three elements of transport mobility are further dismantled into more specific
branches of elements. Amount of travel consists of the number of journeys, length and
duration. Durationis the same thing as time consumed. In travel patteetdsment bundle
timing, [travel] mode, route andtravelling in] adverse conditions are includediming
measurenwhattime of the day trips are mader on which day of the week, etdourney
quality in turn contains subjectively experienced elememtgluding user stress, user
uncertainty, feeling of safety and feeling of comfofthis model is used as a bafis

revealed travel in the mobility model built in this work.



Number of
journeys
.| Amount of
Length il travel
Duration
Timing
Mode
| Travel > ili
patterns 1 el
Route
Adverse
conditions
User stress
User
uncertainty Journey
> ualit
Feeling of i
safety
Feeling of
comfort

Figurel. TeleFOT mobility model (Innamaa et al. 2013).

Both personal and external factors affect mobility, whether considering potential or
transport mobility. Skills, competence, resources, background and situation in life could be
examples of pe@nal factors affecting mobility (Kellerman 2016; Kaufmann 2004). External
factors cover all kinds of environmental, social and cultural matters that shape mobility.
Alsq the causesof mobility are various. On the one hand, mobility may be considered a
derived need, since people commonly need to travel in order to participate in activities and
events, meet people, see places and gain material or information. On the other hand,
mobility analsobe seen as a primary neealhumanbeingis naturaly curious to visit new
places. In additiompeoplehave a biological need related to locomotj@mplyto physically
move their limbsThe motivations for movement have beeategorsedinto pushand pull,
where pustrelatesmore to primary reasonfor moving,and pullto aderived need to move
(Kellerman 2016).

It is important torememberthat individuals may have different opinions about what trips
are feasible (Sager 2006). According to S&2@06: 483), a distinction could thus be made
0SG6SSy adzo2SO0ADS ubfeBivemobitp Aked @ Snsidé memat A (& Y
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space¢ Understanding travel behaviour and decisions indeed requires going inside this
G YSy il f wheddhohlydsdened asthe potential for travel,it could be arguedhat

there is no such thing as objective mobility. My interpretatisthat subjective experiences

are theone cruciaFfactor inthe mobility concept and thus mobility is always subjective.

turn, realised travel or transport mobilitycan be measured objectively.

In the socialsciencesmobility has a different meaning. Social mobilityfers to status

transitions of individuals and groups (Kellerman 2016). It links to differences in social
achievenent according to social background, which relates to theories on social and

educational opportunities (Boudon 1984). One dictionary definitidrsocial mobility is
GY28SYSYylG 2F AYRAGARdIzZEfazX FFEYATASAY 2NJ INER dzLE
strail AFAOFGA2YyEé 09y OOt 2LINRAI . NARGFYYAOlF hytAyS$S

Mobility is an essential part of late modern societies, enabling a myriad of possibilities that

make up our wetbeing, identities, and the life we know (Freuden@aldersen 200950cial

factors, such advackground, resources and situation in life, affect spatial mobility. Also

personal factors, such as skills and competence shape spatial motiilitg, gople have

different abilities to move. Massey (1994: 149) described this social inequality intsnabili
F2tft26a4Y aGaS5AFFSNBYd a20Alf 3INRdAzIA KI @S RAAGAY
mobility: some people are more in charge of it than others; some initiate flows and
Y2@3SYSyiliz 20KSNE R2yQGT &a2YS | NBrs;¥omtlBe 2y G(GKS

effectively imprisoned by &

Social and spatial mobility are interrelate8patiality and spatial restructuring are one area
of analysis thahasbrought out the significance of spatial mobility alsaha social sciences
(Hannam et al2006; Harvey 198%o0ja 1983 All forms ofsocial life involvegeographical
proximity and distance that necessitate spatial mob{lityry 2002). Thereforehe ability to
moveis essential for social intercourse (Carp 1988; Lawton & Nahemow 1973; 8W). 1

It links people in patterns of desire, obligation and commitment (Urry 2002). Spatial mobility
is usually required for one to participate in activities and egenteet people and explore
new places.lt is, in many casesa prerequisite to fulfilling daily needs.According to
Kellerman (2016)upward social mobility may lead to increased and extended spatial
mobility, because one might have enhanced ability to purchase and use different means of
transport. The other way round, increased sphtipportunity can meara rise insocial
mobility, where one canaccessnore information andhe opportunities that stimulatat. It

is worth noting, however, that increased realised mobility does not automatically iraply

11



better life fortheindividual othed 2 OA SG& ® | NNBE OHAnAnHY HTnO &dF 4GS
YAYAYAT S WO2SNOSR AYY20AfAdeqQ ola oSttt I &
maximize the conditions for copresenée Ly 20 KSNJ g2NRazx a2YSGAYSa
one to trave] while at other timesone is forced toA discussion on aiteal societyis,

however, an entirely different issue altogether

Although virtual services may have reduced the need for spatial mobility in some cases,
studies show that the time used for travelling has diwhinished(Lyons & Urry 2005). There

are occasionsnwhichavirtual presenceimplycannot replace realone. The nterrelation

of spatial and social mobility is closely related to questioisociospatial inequalities and

social justice.

Some argue that there is no point sepamgfisociaffrom spatial mobility Kaufmann and

others (2002) launched a relatively new alternative concept for potential mobility. This
O2yOSLIi A& WY2(0AtAle@QI | y Rfsdciél ank gpatial mab8ity 8S O2 Y6 )
Motility is definedasa GG KS O LI OA G & odsFinfoBngtiork af peSans) odeoI o I 2
mobile in social and geographic space, or as the way in which entities access and appropriate

the capacity forsocid LI GA L f Y20AftAde | OO0O2NRAy3I G2 GKSAN
2004: 750). Motility can be descritheas potential mobility, or it can be seen as social and

spatial mobility combined. Anothdrasis forthis concept is that potential mobility can be

considered one form of capital (Kaufmann et al. 2002). This makes sense, if we suppose that

mobility enable wider opportunities for social, and other, achievement.

According to Kaufmann and others (2004), motility consists of three main compokasts
is access, which is constrained by time, place and other environmental constraints. Second
is competencewhichrefersto skills and ability. Third is appropriation: how individuals or

groups act upon or interpret their access and competences, whether real or perceived.

The criticism that they express towards the original mobility concept is justifiable:
geagraphical mobility and social mobility, which are closely tied to each other, are often
inconsistently totally separated without acknowledging the embedded relations. Besides
them, at least Urry (2002) hasiticised particularly geographers for ndieingconcerned

with the social bases of travelraditional mobility researchas also been criticised as
merely describing actual and past fluidity (Kaufmann et al. 2004). However, | argue that the

latter is not the fault of the mobility concept itselfut rather of insufficient methods.
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The term mobilityis used here because it is widelysed and can be dismantled into
potential and revealed travel. As an urban geographer, | intend not to ignore the presence
and significance dhe social aspects of mobilitystill, the focus of this work is not on social
mobility but ongeographical mobility, whicanyway connects tightlio social aspects. That

is to say, this work deals withe physical mobility of people in geographical space. Mobility

is here defined as the potential for physical travel of people through space and time, and

according to the definition, revealed travel happens within mobility.

2.3.Literature ordailymobility-shapingvariables

Multiple factors shape mobility. Both personariablesandthe environment affect the way
one travels and the possibilities for travel. Multidisciplinary literatpresentsmultiple
aspects to mobility. The literaturmtroduced here in addition tothe mobility literature

introduced in chapter 2.2, constrigthe basis fothe mobility model in this work.

Demographic and socioeconomic factors are relatecetdised travel (e.g. Wiet al. 2015
Tuominen et al. 2007)t has beemoaticed that demographic factorsuch as sex and age
correlate with travel (e.g. National Travel Survey 2(1011). Socioeconomic factors like
income relate to travehlsa These factors can create opportunities or restrictions dar
A Y RA @A R dztrdvel. Dédodgkaghic @Qril socioeconomic factors are relatedarying
situations in life, which adfct all decisions and travalike. Thus, travetannot completely
be separated from otheareas of life, ashe mobility concept suggestsThe tential for
travel derives from various factors, including socioeconomimes Interrelation of

geographical and social mobility refers to this notion as well.

Needsformobh 18 | NB @ NA2dza YR AYRAGARdAzZ £ X | yR
Kellerman(2016) specifieshat mobility is both a derived and a primary need. Mobility is
often necessary for people to participate in activities suclyeery shopping, going to

work, or meeting other people. In these cases, mobilitg gy ofmeetingother neads in

life. At the same time, it isaidthat humans have a need to be mobile just for the sake of
moving.Theyhave a natural craving move their limbs. In addition, people are curiobyg

nature and eager to seek variety (McAlisteP&ssemiefl982), vhich couldbe one reason

for moving from oneplaceto another. Peoplehowever,haveneeds that do not push for

travel or even constrain it. For example, resting and household work typiegliyre staying
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at home and possibly take priority over mobiliheeds. Needs vary by nature and

importanceand arethus a matter ofprioritisation. Not all potential travel isealised.

Demographic and socioeconomic factors #esl to multiple complexsocial and cultural
mechanisms that affect behawioand decision makinglersonal attituces and values play
a big role irtravel behaviar (Paulssen et ak014 Beirdo & Cabral 20Q./Peoplealsohave
different lifestylesthat define travelbehaviar (Salomon & Be#kiva 1982)Although
attitudes and vales like personalityin general,differ from person to personthey are
constructed irasocial and culturaénvironment.The relationship of @rsonalityand identity
to choice ottravel mode has been studiegpecificallyin several studielein & Smart 2016;

Murtagh et al. 2012; Klockner & Friedrichsmeier 200edin Johansson et al. 2006

Background and situation in life affect thesources one has for travelling. Personal factors

of course affect how one uses the resources availdbleworth notingthat the resources

requiredfor travelling are both material and immaterial. Material resources may refer to

e.g.money or transport vehicles. Immaterial resources refer to persooghitive,physical

or mentalresources that are requed of the person in order to travelAs Shaheen and others

(2016) and Korbel and others (2048iply, when assessintne impacts ofinformation and

technology services on travepgnitive abilities aran important factor in travebehaviaur.

Lehmann anathers (2012hame physical and menthkealth as personal resources in their

study of the influence of St RSNI & LIS2 L) SQa LISohi#g2tychnt be NS & 2 dzNJO S
deducedthat not onlyis good healtha personal resourcebut physical and mentaabilities

coping and energy in general are personal resouragsvell

Mobility is indeedaffected by skills and competence (Kellerman 2016; Kaofir2004).
While people biologically have different features related to skills and competence, the
impact of socioecoomic backgroundsuch as educatiorshould not be underestimated.
Socioeconomic factoralsoaffect the possibilitiesfor daily travel.Some transport systems
offer more equal opportunitie$or mobility than others (Pereira et al. 2017; Martens 2016).
Thisconnectionbetweensocioeconomic factors and traveéémonstratesthe interrelation

of social and spatial mobility.

There are constraint® travel and mobility Many ofthe identified travel constraintselate
to the regional insufficiency of transpiosservicesThe avironmentinterconnects with travel
behaviar (Saelens et al. 200%an Wee et al. 2002; Boarnet & Sarmiento 1998)e T

transport environment and transport systems defiteewhat extentdifferent places are
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accessible and hyhat means.This directhyaffects the alternatives people have concerning
their mobility. Environment design and planning can affect travel decisions by encouraging
people toengage in aertain travel behaviour (Saelens et al. 2003; Boarnet & Sarmiento
1998). At thesame time, individuatreferences forcertain travel modes influence their
residential choices (Van Wee et al. 2002]. least inthe Netherlands, people with a
preference for public transporave beenfound to emphasse accessibilityto it in their

reddential choice (Van Wee et al. 2002).

Money and time budgets are perhaps the most discugmrdonalconstraints for travel (e.g.
Schafer 1998)lt is argued and debated as wellthat a travel time budget would be
somewhat above one hour per day on aage (Lyons & Urry 2005; Schafer 1998)ime
budget might anyway be very different @eparate trips, and time constraints experienced
by individuals can varwidely. The total money budget for travehlso varies between
individuals. Resources in use and constraiotsavel are related to socioeconomic factors
and situation in life. For instance, because-fnle employment brings on more temporal
constraints, Li (2003) argues that reliability and puntityare valuednore highlythan cost

2y 02 YYdzi SN& Othet diudstpaiiik Besdided modell and time i@ example
disabilities. Aerelated disabilities and accessibility problembave been discussed in
multiple studies(e.g.Hjorthol 2013 Lenmann et al. 2018 Ipingbemi (2010)temised the
transport constraints ofthe elderly in Ibadan, Nigeria. Some of the most important
constraints listed were poor facilities, long waiting time, long access time, high transport
fare, design of commercial kicles and reckless driving by other road us&mial norms
O2yaidNI AYy ¢2YSy outurey Parteri20l fifear, Yoy example @ crimer
among the elderlyof falling, isrecognged as a constraint for travel as well (Keane 1998;
Vellaset al. 1997).To my knowledge, there seems to be a lack of research on personal

physical and mental energy as a resource and constraint.

A model by Norros (200&jgure2) dealswith generic environmental constraints on action.
The malel hasmostly been employedn different safety-critical work environments, but it

has also been applied tbe traffic environment in analyses tifie cardriving task (Rama &
Koskinen 2017). In this model, dynamism, complexity and uncertainty are outcotcel
constraints of working environments. Dynamism refers to the challenge of the environment
typically not being stable but in constant change. Complexity relates to the multiple
elements and interactions withithe environment. Uncertainties ithe environment are

varied anccreate their own challengewiith regard toaction. Taking these three constraints
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into account and balancing between them requirgkill, knowledge and collaboration
(Norros 2004). Humans use their resources and capabilitiel, asiskills, knowledge and
collaboration to manage the constraints dfieir environment (Ramé & Koskinen 2017). The
idea of resources, capabilities and constraints can be applied to travel belgerdtiving
task. Mobility involves environmesntlated corstraints and constraints related tthe

limited resources and capabilities of an individual.

Collaboration
Skill Knowledge

Figure2. Model of generic environmental constraints on action (Norros 2004). Edited.

People have personal priorities in travélat shape their decisions. These priorities can
relate to the use of disposable resources, such as time and money. Susilo and Cats (2014)
listed a set ofthe most important needs and mostetermining characteristicassociated

with different groups oftravellers by researching the existing literature. These tiare
groups arebased on working situation, family situation, age, sex and incémeexample

key factors for workers employed fdime include punctuality, reliability and cost. Female
travellers are concluded to be, at least in London, more conscious and consitieaatieir

male counterpartgTransport for London 2009arents with small children, in turn, fawo
accessible vehicles and stations and onboard space (Susilo and CatsS@w)ing and

others (2007) studied perceived product performance, quality and customer satisfaction
with travel modes. They found that nenstrumental variables, like convenience,
cleanliness, comfortability, easiness and safety are impotatravellS NAE Q &l GA&FF QG A2Y

their trip.
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Whendecidingbetween travel modes, peopleavebe found to lean toward those they find
most attractive such as aar, bicycle or public transpofVij et al. 2013; Van Wee et al.
2002).The attractiveness of travel modesayrelate to concrete features such as fast travel
time or boot space, but also to personal taste and attitudissive users of different travel
modes are going to have different perceptions, preferences and priokiggend variatios

in environments and situations. However, there seem to be very few stidéesifying how
individuals see and experience travel modasdwhat specifideatures makehem more or

less attractive.

Travel behavior variesacrosstrips. Schlich and Axhausen (2003) concludedtdajay
travel behaviarr to be more variablavhen trip-based(calculating similaritycross all days
for each person based on trApased measuresjhan when time- and budgetbased
(calculating similarity aoss all days for each person based on tiraed budgetbased
measures)This implies that people hawidther different alternativesfor different trips, or
different preferences for different situation®r both. It is worth noting that situation
specificaspectsnot only influencetravel decisionsKlockner & Friedrichsmeier 201kt

also vary wittdifferent types oftrip.

People build their perceptiomf situationsin different ways For examplethey have been
shownto perceive timedifferently (Li 2003)AbouZeid and others (2012) point out that
peoplemay compare their current situation tthat of others, to their own past situations

or to existingL2 84A0Af AGASaAd ¢KSaAS O2Y bisinhtaraly &
contentment In the mobility context,individuals may have different opinions about what
trips are feasible (Sager 2006). Perceptionsvhich decisionare basedrary by person and
by situation.Again, it appears thdittle researchhas been donen individual perceptions

of travel opportunities.

Decisioamakingby individuals in everyday life is a complex isd8ieth personal needs and
situational affordances definghe problem solvingin life-task problemgCantor 1994)A
series of steps arewvolved in decisioimaking processedhe first step isidentifying the
issuesthe second involves constructipgeferences for the situatioat hand;the next one
is evaluatingthe available alternativesand finally the best option or options are
determined.(Tzeng & Huang 2011; Kesn& Raiffa 1993; Simon 1977These steps can

probablybe applied to travel decisi@as well.
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121 8SyQa FyR CAaKOSAYQa (KS2N2I QNP REYFISR 2 DG
behaviar (1985) are weltknown psychological theories of behawio The theory of
reasoned actioms based on the premise that humanssuallybehave imasensible way. They
take the available information into account and imptlgi or explicitly consider the
implications of their actiondn theory,the intention to performor not performa behaviour
is a determinant of actiarFactors affecting interdn are attitude toward the behaviar and
subjective normAttitude is determined by salient beliefs concernitige behaviair, while
subjectivenormis theevaluated opinion of important others on performittgat behaviaur.
Additionally, the theory of reasoned actiopresumes that intention and behavio are
operationally defined to correspond interms of their target, action, context and time
elements (Ajzen & Fishbein 1977).

The theory of planned behavio (Ajzen 1985ylerives fromthe theory of reasoned action.

It differs from thelatter in taking nonvolitional factorénto account.In this theory, the
AOGNBY3IGK 2F | LISNA2Y Qaur ihtdradtS withdihe dédgtee aISINIF 2 NY | 6
her control (Ajzen 1985)n other words, it is acknowledged that not all attempted actions

can be put into practice because of imrs constraintsThistheory links to the different

kinds of travel constraintsyhich shape mobility.

Fishbein & Ajzen (2011) discasset of eight variables thatould be used in any behavioural
analysis.Theywere formed by five theorists Albert Bandura, Marshall Becker, Martin
Fishbein, Frederick Kanfer and Harry Triandiisa workshop toclarify the similarities and

differences among their theories (Fishbein & Ajzen 201198 The theorists agreed that

for a person to perforna behaviair, oneor more of the following needs to be true:

1. The person has formed a strong positive intention (or made a commitment) to perform the
behaviar.

2. There are no environmental constrains that make it impossible for the beh&vioccur.

The person has thekills necessary to perform the behawio

4. The person believes that the advantages (benefits, anticipates positive outcomes) of
performing the behavir outweigh the disadvantages (costs, anticipated negative
outcomes); in other words, the person has aifwes attitude toward performing the
behaviar.

5. The person perceives more social (normative) pressure to perform the bettiaonot to
perform the behavior.

6. The person perceives that performance of the behai®omore consistent than inconsistent
with his or her selfmage or that its performance does not violate personal standards that
activate negative seffanctions.

7. ¢KS LISNBR2YQa SY20A2y Lt NBIs@drdppsfiveithan negatNgE 2 NY A y 3

w
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8. The person perceives that he or she tas capabilities to perform the behaviounder a
number of different circumstances; in other words, the person has perceivesffgety to
execute the behavig in question.

(Fishbein & Ajzen 2011: 19)

These variables hauiks to multiplemobility-shaping variables discussed in this chapter.
Because these variables behaviar areapplicable in understandinigavel behaviar and
thus mobility, they are examinednore closely in the context of traveHow @n these

variables be applied to travel?

The first variable concerning intention or commitment to perfoanbehaviair relates to
individual needs. Different kinds of needs motivatedither travel or not to travel. The
second variable implies that environm@l constraintsrestrict travel. The environment
could refer to physical, social, cultural, and other environments alike. third variable
states thatthe person needs to havéhe necessary skills ttravel. These could include
physical, cognitive and emtal skills as well as basic capabilities and heditie skills
required in travelling could also be thougbt as personal travel resources among other
kinds of resourcesuch agime and money. Lack sfich skillereates constraints. Thus, the

secondand third variable both relate to possibilities and constraints.

The fourth variable relatto weighingthe costs and benefits of different travel options
(includingthe option ofnot travelling at all)This is done subjectively and is dependent on
persaal perceptions of the situationlhe theorists denote this costenefit evaluation as
attitude toward performing the behavigr. The approach and terminologye similar in the

theory of reasoned behaviw (Ajzen & Fishbein 1975; 1977)

The fifth variableon the influence of sociar normative pressure relates tihe social and
cultural environmentThe social pressure could relate widely to socie@atommunahorms
whichhavebeen shown to have impact on travel behawi@gPorter 2011), or tdhe opinion
of specific individuals or groupsuch asthose belonging tothe A Y RA @A Rdz £ Q& OA N

acquaintances (Ajzen 1985).

The sixth variablef behaviaiINIdpacts on selfmage is tied to identitylt has been shown
that identity, values, personal attides and personality affect travel behawio(Klein &
Smart 2016; Paulssen et al. 2014; Murtagh et al. 2012; Kléckner & Friedrichsmeier 2011,
Vredin Johansson et al. 2006glfimage anddentity arecloselylinkedto actions including

travel behaviar. The seventh variable states that a behawican take place LIS NE 2 ¥ Q &
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emotional reaction to performingt is more positive than negative. Itwgorth noting that
this seventh variable does not point to emotional reactions that result from performiag th
behaviaur, but to emotional reactionso the behaviaur itself. Emotions, however, also relate
to attitudes and beliefs towards performing a certain behavid he dtitude towards the
behaviair, and the beliefs that underlighe attitude, are discussedithe theory of reasoned

action(Ajzen & Fishbein 1975; 1977).

The last variable states that perceived capabilities to perform the bebeadbapeour
actions. This relates to the concept of mobility potential, which | argue is a subjective
construct by natureBecause travel decisions are made based on subjective percepfions
situations,a perceived lack of personal capabilitidéi&e any other necessary prerequisite

constricts travel.

Onething to keep in mind is that habitsave a remarkable impact on behavioural patterns

in general and on travel behavioitself (Carreno & Welsh 2009; Oullette & Wood 1998).
This means that each behavioural choice is not considered separately but depends on our
past behaviour. Triandis (1977) presented the relation of habits to intenfsnsciprocal:

the stronger the determinantabit is, the weaker the determinant intention, and vice versa

In other words, the strongehe habit one has over somethinthe less probable are changes

in that behaviour. Thaler and Sunst¢R008) call this phenomenon awaS 2 F Wa i G dz&
0 A | &ich Ieadpeople to continue a course of action even when this traditional action is
not in their best interestThe easondor this phenomenon are understandable. Searching

for new alternatives and constructing new habits cause psychological stressftandhe
expected gains are too uncertain. This makes people stick to their routines rather than
chang behaviour easily (Garling & Axhausen 2003). Whemew behaviourbecomes
habitual, conscious intention stops working actively and information procgdstcomes

more automatic (Silva et al. 2016; Ouellette & Wood 1998). Rational arguments do not easily
influence nordeliberate choices, and one might make inconsistent travel decisions (Garling
& Axhausen 2003). Some people are more susceptible than ot change their travel

behaviour more easily (Carreno & Welsh 2009).

Finally,as noted in the discussion on the seventh variable, emotiosttionsshape our
actions,becausenumans are nomerelyrational actorsThaler and Sunstein (2008) remind
us that peopleare y 2 fHom&’'S O2 y 2 Y A OHmhda | oLdk(Shéace subject to
emotional impulses and temptations when making decisions. In additiey,makebiased

forecastsof upcoming circumstances anof the implications of their actions. Varying
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perceptions and emotional impulses always create uncertainty in human behaviour

research, which is important tacknowledge
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3. Method

3.1. Research approach

In this work, aily mobilitywasapproachedrom a mixed methods perspectivehich means
combining different methods tbetter understandthe research problemThe methods in
this work includea literature review, specialist interviews,survey and statistical analysis
(Figure3). Theseare explained ingreaterdetail in the following chapters. Firdtpwever,a
few wordsneed to be saidbout the research approacWhile combining different methods
is notexceptiond, it is worth underlininghow this approachand philosophyundergird a

comprehensive understanding of mobility.

Research approach

Literature Specialist
review interviews
T Casestudy |
Methods
3 Statistical !
; Survey — : !
| analysis |
. Results on personal !
Mobility ! P |
Results L, preferences, resources and !
model 1 , : w
3 constraints of daily travel 3

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Figure3. Process, methods and resultghod presentwork.

Mixed methods research has become an increasingly used and commecbgnsed

approach, along with quantitative and qualitative research (Creswell 2014; Johnson et al.
HAanTod® LG OFYy 6S &aFAR GKIFG 6S | NB OdzZNNByGfea Ay
world, with gquantitative, qualitative, and mixed methods research all thriving and
O2SEA&GAYIDE OW2KYyazy nBxédmethods reseamirhds becamed @ 9 Sy
more general quite recently, and major work developing it stems from the late 1980s, it

origins go back further (Creswell 2014). Some early thoughts related to mirdubds
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researchgrewfrom the idea that all research methotieive weaknesses and bjasdthat
combining both qualitative and quanttiae datacouldcompensatefor these we&nesses

to someextert (Creswell 2014).

One way of describing mixed methods is to underline its focus on the synthesis of
guantitative and qualitative researchAlthough it involves combining orintegrating

quantitative and qualitative research and dat@réswell 2014)it is not limited to the

synthesis othese alone; it extends further in combining different approaches, methods,

RIFEGEF 2NJFylfteara owz2kKyazzy S Ftod wnntT . I1TStSe
2NJ WA Y (i S3INI G bees suhibsies for X3 keeshn, taikedrbethods research

has become the most popular name for this movement (Johnson et al. 2007).

Mixed methods research islosely tied to a pragmatic worldview (Creswell 2014).

Gt NI IYFGAAY Aa yz2i B sAphibDshy an@ realigy & i RS  a
researchers can apply the methods, procedures and assumptions that are most suitable for

their research needs and purposes (Creswell 2014: 11). In pragmatism, as well as in mixed

methods research, the world is not seas an absolute unity. Nor is it seas being based

ondl RdzZltAdle 0SGsSSy NBIfAlGe AYyRSLISYRSyld 27F (K
gKEFEG 2Ny a 0 (§KS (ThigisSélevantintie daseSof robilidynsimce MmO @
comprehends bothrealised movement and subjective experiendeéragmatists agree that

research invariably occurs in social, political, historical, and other contexts (Creswell 2014).

That is why mobility isnderstood differently in different research contexts.

In this work the aim of using thenixed methods approackvas to constructa creative
combination of methods tgain a deepeunderstanding of personal mobility both theory

and practice. Because he focus in mixed methodsesearchis more on questions than
methods (Crewell 2014),the aim was toemphasse the problem andemploy various
methodological mean$o understandit more profoundly and comprehensively. see this
method as one way to bring studies on mobility closer to each other. The philosophy of
pragmatism andhe mixed methods approacare well suited tahe case of mobility, since

it recognises the different contexts and multiple realities to which mobility researtéd.

This work iglividedmethodologically ito two parts. he first partdeals with thecreation
of a mobility model based on multidisciplinary literatusnd specialist interviewsThe
second partinvolves asurvey onindividual daily mobility, with focus on individual

preferencesresources and constrainis daily travel.The research design adapts something
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sequential strategies are used in tandem over time to beskeustand a longerm program

321t ¢ 6/ NB &g S set o methods comsecutidely hnd dxpeSirtadly to study

mobility andbring something new and useful to the discussiordefining, measuring and

surveyingmobility.

3.2. Procedure anmhethods

3.2.1. Creation dhe mobility model

To begin with, the mbility modelwas drawn upn schematidormat highlightingthe most

relevant factordor the daily mobility of individualsThe Iterature on mobility (chapter 2.2)

and the factors shapingt (chapter 2.3.)was searched andeviewed usingthree search

enginesthe! YABSNEAGE 2F | St aAy] lowdseafch endidead® a S NOK
Google Schola©Only articleghat were available free of additional charge were included.

Sme material waslsoreceivedfrom teachers, colleagues atige interviewedspecialists.

The model of transport mobility by Innamaa and others (2F@jre 1) wasused as a basis
for the mobility model It wasexpandedrom transport mobility factors téncludepotential
mobility factors as wellThe mrpose of the mobility model is to identify different areas of

mobility, including those factors that are not typically include@&mpiricalmobility studies.

A tentative mobility modelwas then discussed in unstructured interviews with three
specialisteexperiencedin mobility issuesvho had previouslyworked with travel surveys.

The specialistarere Pekka Réty frorthe Helsinki Regical TransportAuthority HSL, who is

responsible fori K S I dzitr&val Miirviéyss Virpi Pastinen from WSPinland who is

experienced in conducting and analysing national travel supeeysPirkko RAma from VTT
¢SOKYAOIE wSast NDK / Sy N sersédirayebisuoepdid NB & S+ NDK
travel psychology. In addition tthe mobility model, questions and challenges related to

studying specificallpersonaltravel preferencesresources constraints and priorities were

discussed.

The purpose of theinterviews wasto glean fromthe 8 LISOA L t AaG&4Q SELISNAS
sophisticated viewpoints and aspects to be included in the mobility model and considered

whenconducting thesurvey.The aim waso uncover factors thahad either gone unnoticed
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or had notsurfacedduringthe mobility literature reviev. The interviews weranstructured

because of their purposet would not have been helpfub sticktoo closelyto questions

that restrictedthe discussion to my own viewpoirnthe wstructuredinterview as a methd

involves askingsomewhatopenended questions to discovéne A y i SNIJA SgiBrS Qa LISNDS
of the topic of interest Firmin2008X in this case personal mobilitfhe alvantagesf an

unstructured interview includea greater likelihood ofgetting more meaningful and

complete answersat the expense ofechnical comparisamand generalisability (Coolican
1999).However, becausthe latter were notsoughtin this case, these weaknesses do not

matter.

The interviews lastd roughly onehour eachand were recordedwith it KS Ay 1 SNIDA S4SS¢C
permission Theresulting material was usedo test the credibility ofthe mobility mode|

identify deficiencier incongruiies,and laterto formulatesuitable survey questions. Direct

guotations are notited here, but the ideasgenerated fromthe discussions arpresented

somewhat generallyo further build the personal mobility model andievelop thesurvey

method.

The tentative personal mobility modelasshown to the specialists faheir comments and

ideas.Themain themedliscussedvere as follows

Soci@conomic factors olife situation shaping travel
Stuation-related aspects affeatg travel decisions
Features of travel modethat peoplefind attractive or unattractive

= =4 -4 -

Things equiredfor a person tatravel in accordance wittiheir wishes (esources,

features a tools)

1 Mental orphysicalenergy {.e. the opposite of stress or tiredness) requiredhen
travelling

1 Desiging a travel surveythat motivates respondentsand generatesrealistic

answers

1 Deficiencie®r contradictions irthe tentative personal mobility model

3.2.2. Survey odaily mobility

Someaspects of daily mobility wereovered by thesurvey which focusedspecificallyon
individual mobility resources and constraingnd travel preferences and priorities. These

elementsform part of themobility modelthat was laterconstructed (chapter 4.1.3Due to
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the limited research resources, the studyrnsstrictedto urban areador two reasons. First,
urban area areintereding intermsof travel behaviouras they offemmost citizens multiple
options fordaily travel. Second, new travel modes and servigegerally originate inand

spread from urban areas thus changesn the travel choices opeopleare more likely to

emerge in these areas

The survey wasonductedin December 2016 five Finnish citiesHelsinkiEspoo, Vantaa,
Tampereand TurkuThe target sample size wa$00responsesThe target sample sizeas
stratified to provideenough responses from eacity as follows500 respondents fronthe
Helsinki capital region (Helsinki, Espoo and Vantaa), 250 from Tampere and 250 from Turku.
The survey wadimited to daily mobility, leaving out nedaily travel like tourism. Only
citizens over 1&earsof agewere surveyed.The survey wadesigned and constructed by

the author. The answers wereollectedby the market research comparijaloustutkimus

Oy.

The espondentsbelonged to the Internet panel ofTaloustutkimus OyOnline consmer
panels are regularly usen social and market researaparticularly where the survey needs
to include a wide geographical coverad®ay 2011 121). These panels are voluntary and

their members sign in themselves, whichingportant to remember.May points out(2011.:

121)that these panelsi F NB (G SOKYyAOFffte& F2NJ NBaSkNOK LlzNL1LJ &
AL YLX 84 2F08Yy o6FLadSR 2y ljd2dl & Sadnbembshoda KSR FNBY

the respondentshaveFinnishas their native tongugthe sirveywas conductedn Finnish to
minimise misunderstandings.Given that the aim of thesurvey was not to give a
representative picture of any particular group buather to find new viewpoints to

researchingnobility, the representativeness of the sample is ribat crucial

The purpose of the survey wasgaininformationonareas of mobility not typicst included
in mobility studiesin orderto increaseour understanding of mobility and aysof studying
it. Also, thefocus wasot on realised travel bubn individual experiences thdiear upon
travel decisionsT he survey wasxperimentain thatdifferenttypesof questionsvereasked
to see how they workQuestionson preferences, priorities, resources amgnstraints
related to daily travel weréncluded as well ascales andnultiple-choice questionsand
open questiongo get unexpected viewpointOther questions required theespondentto

prioritize factors in terms opracticalsignificance for themrlhesurveyquestions areshown

in Appendix 1
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3.3. Survey study area

The surveyoveredthe five citiesof Helsinki, Espoo, Vantaa (Capital Regidampere and

Turku. The Finnishcapital Helsinkjisthe O 2 dzy i NB Q& Y @eatié withJarawddt | § SR
635000 residents (Tilastokeskus 2@).7The neighbouing cities ofEspoo and Vantaa
together have roughlyhalf a million inhabitants (Tilastokeskus2017a), bringing the
population of the Capital Regidn overone million. The population of Tampere is about
228000and that ofTurku around 18800 (Tilastokekus 2013).

Helsinki is locatedn the O 2 dzy” §aNth €bast. Espoo and Turku aakso coastal cities,
whereas Tampere and Vantaae inland. Helsinki is the most densely populated, eifyh

almost 3000 residents per squatdélometre. Thisis highcompared tothe other citiesin the

study. the density in Espoo and Vantaa is around 900, in Turku around 750 and in Tampere
around 450 residents per squatdélometre (Tilastokeskus 2017b)Yhe low population

density in Finnish cities is a chalienforpublictransport(Lahti 2000)

Public transport in Helsinkionsiss of bus, tram, metro, train and ferriraffic. Theseare
operated by Helsinki Region Transpbai$l.whichis alsoresponsible for Espoo and Vantaa
(HSLHelsingin seudun liikenn2017).Currently, ferries, trams and the metro operate only

in the Helsinki areaAnew metro linethe opening dateof which remainsinclearat the time

of writing, is expectedo operatesoonin Espoas wel(HSL 2017)n Helsinki, it is estimated
that slightlymore thanhalf of the car or public transport trips are made with public transport
(HSLHelsingin seudun liikenrZ015), whereas irEspoo and Vantaais less than a thirdHSL
2015. In late 2016the number of registered cars was 41fler 1000 residentsand the
number of commissionedcars (cars in use) 33®r 1000 residents(Helsingin kaupunki
2017). The number averaged 440 per Q00 residents in Espoo and VantgBelsingin
kaupunki 2017).

The city of Helsinki and its surrounding@as areexpected to grow rapidly in the near future.
The population of Helsinki is predicted to reach 860 by the year 2050Hglsingin
kaupunki 2015). The population of tlemtire Capital Region iBxpectedto rise to 2 million
(Helsingin kaupunki 2015Jhe HelsinkMaster Plan includes a vision of Helsinki being a
multi-centred network city by 2050 (Helsingin kaupunki 2015Jhe Helsinki Citytategy

statesthat a growing and successful city cannot rely on responding to growing vehicle traffic
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demand by providing morénfrastructure alone, because increasing supply will increase
demandas well(Helsingin kaupunki 2015)he aim is to developustainable transporby
providing competitive alternativesto private cas on everyday trips and ensugngood

accessibility by sustainable travel modes (Helsingin kaupunki 2015).

In Turku, public transport is operatgdintly with sixneighbauring municipalitiedoy Turku
Region Public Transport known asFoli (FOli 2017).The Turku Region Public Transport
GCommittee makesall the decisionson matters related to public transport (FOli 2017)he
public transport routesare operated by buss,and a new ferry linewas launched in the
summerof 2017 (Fo6li 2017).There are three railway stations in TurkDentral Station
Kupittag andone inthe harbaur. Railway traffic is operated by the national VR Groupich

in Turku focusegrimarilyon longdistance transportTheTurkuUrban Srategy states that
the planning and implementation of new residential areas nter city centre will be
enhancedwith intelligent digital services and innovative energy and transport solutions
(Turun kaupunki 2014 he urban structure in this vision is streamlinétdembraces the
walkability of central areasand eas of travel by differenttransport modes andtheir

connectivity (Turun kaupunki 2017).

Public transport in Tampere is operatedthg TampereRegionalTransport or Nysse llysse
2014).Asin Turku and Helsinki, public transport in Tampere is atgfjointly with the
neighbairing municipalitiesThe routes are operated by bes There is one railway station
in the city centre. TheTampere tamwayis under construction anis set to be completeth
2021 (Raitiotieallianssi 2017)t is thekey public transporprojectin Tampere (Tampereen
kaupunki2013). Walking, cycling angublic transport are being developed (Tampereen
kaupunki 2013)As to urban planning and structure, Tampéeimingtoward a dynamic
city centre. Thisincludes thedevelopment of walking, cycling and public transport facilities,
complementary constiction and underground parking (Tampereen kaupunki 20L3%
stated in the strategy that land use, housing, transport and servicemdrereviewed as a
whole. The citgentre and districtcentreswith good public transport connections are being

developedasversatile service clusters (Tampereen kaupunki 2013).

In allthe survey areas (Helsinki, Espoo, Vantaa, Turku and Tamparayerage/8%of 18
yearolds had a valid car driving licence in 2015 (drivinglicence statistics: Trafi 2015,

population statistics: Tilastokeskus 2015).
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4. Results

4.1. Mobility model

4.1.1. Literature

The nobility model is basedon the literature reviewed in chapter2.1¢2.3 and onthe
specialist interviewsThe main points concerning mobility that were foundtive literature
are presentedhere. The next chapterspecifies themain poins from the specialist

interviews Based on théiterature, at least the followingseemto be relevantfor mobility:

1) Demographic and socioeconomic factors are relatecetdised travel.
(e.g-Wu et al. 2015National Travel Survép10;2011;, Tuominen et al. 20QY

2) Personalattitudes, values, identitypersonalityand selfimageaffect travel decisions
(Klein & Smart 2016; Paulssen et al. 2014; Murtagh et al. B&hbein & Ajzen 201Kj6ckner &
Friedrichsmeier 2011; Vredin Johansson et al. 2006

3) Personal esourcesaffect mobility.Resources can, for instand® money or tme. Also
physical, mental and cognitive abilitiekjlls and competencean count as resources
Lack of resources or oth@ersonal or environmentatonstraintscanrestrict mobility.
(Kellerman 2016; Fishbein & Ajzen 2011; Kaufmann.2004

4) Socioeconomidactors background andife situation affect mobilityby shaping the
needs, resources and constraints related to travel
(Pereira et al. 201'Kellerman 2018yartens 2016Kaufmann 2004

5) Habits and their intensity influencbehaviairal patternsin general but also travel
behaviairr and mobility
(Silva et al. 2016Carreno & Welsh 2009; Thaler and Sunstein 2008; Garling & Axhausen 2003;
Ouellette & Wood 1998friandis 197J

6) People are not rational beingsmotions and impulses affect travel behawr.
(AbouZeid et al. 2012; Thaler and Sunstein 2008

7) LY RA @A R dzl-nfaking mécKaisnmd ar@ different, apdople make comparisons
between multiple options baskon different kinds of premisesy RA @A Rdzl f 4 Q LISNDS L.
of situations,opportunities and barriers differ and affeanobility.
(AbouZeid and others 201 haler and Sunstein 200Bager 200$
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8) In a decisionmaking situation problems are identified, preferences are constructed,
alternatives are evaluate@dndthe best optionsare determined
(Tzeng & Huang 201leéhey & Raiffa 1993; Simon 1977

9) Needs related to mobility are individual andried. Travel igequiredto satisfy other
needs but peoplealsohave a primary need to moy&ellerman 201§
Also otherneeds sud as resting, shape mobilitPrioritisationbetween needs and in
the use of resources to fulfil thetis neededand not all tripsare realised.

10) People have different preferences and prioritiedated to travel
(Susilo and Cats 201Mij et al. 2013; Strandling et al. 200&n Weeet al. 2002

11) Environmentand situationspecific aspects affect maity. In addition, tavel behaviour
varieswith different trip types.
(Kléckner & Friedrichsmeier 2011; Saelens et al. 2003; Schliéixlzangsen 2003; Van Wee et al.
2002; Boarnet & Sarmiento 1998

4.1.2.Specialistriterviews

Factors related to mobility were the focus of the intervieWaultiple viewpoints came up
and the discussionalsoled to the discovery of somef the literature in chapters 2.42.3,
such aghe theories by Ajzen and Fishbelihe main conclusiorisom the interviewsoverlap

in some partwith the results of théliterature reviewand are as follows:

Age and gendetorrelate with travebehaviair, butaLJS NB& 2 tOadion i dloBeBlinked
to mobility. Education, occupation and incomdluence persongprerequisites for travelA
LJS N& lgesifdationshapeshe needs that necessitate travel or preventlitaffects daily
schedules andise oftime, which substantiallyrelate to travel decisionslt alsorelates to
personal responsibilitiesmanypeopleare addressingiot only their own needs buhose of
their loved ones orothers as well.Besides working situation and familjhe specialists

confirmed that lifestyle isalsoanimportant factor in travel decisions.

Socioeconomic factors arlde situation affect decisions on whei@n individual or family
lives. Different kinds of families move to different residential areaand use and its
efficiency differs from one residential area to another, and affedtsch travel modes are
available andestto use.Place of residence typically relates to car asel ownership but

the causality of this immore complex.
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People seem tealue different things in travelling anldey experience situations differently.
Thisemergesin travel studieswhere different demographic groups make dissimilar travel
decisions. Some people may appreciate their freedom when having a car in usegtivike
mayfeel that public transport is the most effortless waygo. Others yet agaimave fears
related to travel that affect their decision&omemay find a travel mode pleasant while
others find it unpleasant. Sociatonnotations and personal valuegan shape travel
behaviairr as well. The gpreciatedfeatures ofdifferent travel modes include rapidity,

freedom, privacyphysicalexercise, nice views, reliability and punctuality.

People have different preferences for travel when it comes to deciding between available
travel modes.It is not clear, however, why some find public transportaocar more
attractive than othersThe features that people appreciate in different travel cdas are
somewhat unclear. Irthe case ofa car, somene might enjoy the act of driving, the
autonomy and freedomor the privacy.Someone else might considervitork. In public
transport,some attractive featuresambe meeting other peopleenvironmentalimpacts or
release from the stredsl driving tesk or car maintenance Walking andcyclingmay be
consideredattractive alternatives because of thehysical exercise,enjoyment of the
outdoors, health or environmental impacgtseedomfrom schedulesandthe low or non
existent costsOn the other handthese or travel with any other mode can be mentally
draining.lt is possible that pure desire to use some mode is the determining factor in travel
decisions. Some people find reliability and punctuality miarportant than otherfactors

but situatiors can affect their importance. Different individuals cantolerate more
uncertainty, for examplgrelated totransport vehicle changewshile others findt stressful

Risk taking andtoleration alsorelateto personality and to physical and mental skills.

Trips and the circumstances under which they are made differ from each other. Situation
specific factors affect travel decisions. Weather, time in use, availability of alternatives,
purpose of trip, luggagand parking availability and cost are examples of situasipecific
factors. It is hard to define aflf them. Requirements and expectations are dissimilar on
different trips, for example to workthe grocery store ora leisure activity.The reed for

reliability and punctuality of travel maglsodiffer between trips.

One matter of relevance ibat trips are not completely separate from each other. A travel
decision in the morning affects the alternatives available latehe day. People alsplan

trips depending onwhat theywill be doing later. Traditionallytrip-chains made witla car

or bicycle need to start from homeandeatlKk 2 YS® ¢ KS ¢gK2f S RIF&Qa NI
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as an entity Trip-chaining is, indeedh very relevant factor in travel adelsand hasbeen
discussed in many studié¢s.g. Primerano et al. 2008Adler & BerAkiva 1973 Although
not coveredspecificallyhere, it is important to acknowledge as a factor affecting travel

behaviaurr.

There are multiple prerequisites for an individual to moReople have different abilities
and skills that are requirefr travelling.First, travelling needthe simpk physicakbility to
move, either independently or with assistanc@riving a car oother motorised vehicle
requires ownership or other access to the vehicke,driving licence, driving skills and
economic prerequisitesJsing public transport requirats own set of skilldpr example, the
traveler must procesgnformationaboutroutes, timetables and tickgburchasesEconomic
resources aralsoneededfor travellingon public transportPeoplewith physical disabilities
face another set ofhallengesto travel, there must betrustA y 2 y Sablldy toZapein
different situations and environmentselated to trips. Some people may start to fear
travelling because o& physical conditionthat caused inconvenienceNot having these
prerequisites creates travel constrainf®ne specialissuggesed that personal economic
constraints could be surveyed by askingpether the respondent needs to thinkctively

aboutthe cost ofdaily travel.

Travel cannot be too hard, otherwise trips that are not absolutely necessary will not be
made With public transport, there @ed to besuitable connections and stop or station
sufficiently close. Travellingasto be clear and simpleyithout a lot ofwaiting or changes
between vehiclesThe timing of tripsdictates viablelternatives, since transport conditions
and services differ dimg the day or weekThe pace of residence alsdhas an effect
Travelling notbeingtoo hard seems to relate to some kind of mental resourcegh as

mental energy copingor effort required,but no studiesappear to discuss it.

Mental resources, suchsaenergy or effortcertainly relate tothe life situationand how
challenging it isFor examplea person working lonchard day will probably desire the
easiest possible optiom the afternoon.When an individual becomes mentally tired, the
effort they arewilling and able to make to travg@robably drops Physical tirednessnly

adds to the challenge

Needs relatedo travel also vary Without taking a stand on whether travatises from
specificprimary or derived needs, peopfEem tohavea universalmotivation to move As

an examplewhen people retire fom work and are not obliged to commute, these more
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time on other trips and the total timespent travellings not dramaticallyeduced It is not
reallyknown why this happens. Perhapslerivesfrom a desirg¢o maintainacertain rhythm
in daily life or a need to see other people and participate in activiliesuld also relate to
a needfor variety, walking or exercisePerhapsthe time released from woikg life now
allowsretireesto meetthose mobility needshat work used to take priority ovelmportant
to note is thatmobility is not only shaped hbyavel needsbut by other needs as well. For

example the need to rest may take priority ovéine need to leave home.

Whenpeopk areasked if they would have hah alternativeto the chosertravel mode on

a certain trip,they commonlyanswer yeslt is not, however, clear whahey consider as
actual alternativesA person might understanthat walking for arhour-and-a-half would
have beanalternativeto usingacar, but theywould nevethavechosen itSome alternatives
neverbecomerealised. It is hard to know what people consider as realistic and potential
alternatives when travelling. It is worth keepingin mind that even if one has alternative
modes for one trip, omnother trip there might be just one optioMhismaybe the casdor
some car owners: they need the car for specific {rgpadsincethey already boughthe car
they use itfor other trips as well. Decisions about distinct trips are not always made

separately butare weighted byarger decisions and investments.

Compromising between different needs relates to utility functions that cainteidual.
Travellingsrealisedg K SNBE LIS2 LX SQ& A Y RA O A dtndzlfactorsddd® F SNBy O0S a

the circumstancesThis should be taken into accounttire mobility model.

The pecialistsalso gavepractical advice fothe survey.Aquestionnaire needs to be built as
neutraly as pasible without favaring certain values. The, the respondentsmust be
motivated to answer. The specialigmphassedthat when asking people about attitudes,
personal perceptions, intentions or experiences, the situations need to be described clearly.
Best isif the respondents can easily link the situations to their own Ifeking about
priorities andthe importance of certain features may require some introduction to the
respondent. Interviews could giwadeeper understanding of experiencgsut theyare more

resourceexpensive than surveyandfewer responsesre oftengathered.
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4.1.3. Introductiorto the mobility model

The mobility model ia conprehensive framework ahobility (Figured). It is pictured from
the individuak) point of view because of the nature of mobility &avel potential. In the
model, personal variables genergbeerequisitesfor mobility. When personal variables
mobility meet the environmentrelated and situatiorspecific factors, an individual creates
the perceptionsof opportunities and constraist along withthe estimates ofcosts and
benefits ofdifferent alternatives Willingness andhe ability to use personal resourcés
order to fulfil personal needs within thémits of the given environment affect the travel
decisions an individual makeBersonal variables and decisioraking can lead toealised

mobility.

Themobility model isbuilt onthe multidisciplinary literature introduced in chapters 2.2.3
andspecialistinterviews (chapter 4.1.2)The model is divided into thresections The frst,
on the left side of the modetoverspersonal variablesf mobiity. The second, in theiddle
of the model, is thedecisioamaking part. The third section of the modelravel
characteristic®f realised mobility, is on the rightand isderivedfrom the mobility model by
Innamaa and other013).The variables in gfamobility model are introduced nexdection

by section.

Section onePersonal variables

An nhdividualperson ha a set oheedsandresourcesThe personal needs and resources are
closely linked to theindividual demographic and socioeconomltackgroundand life
situation An nhdividualhas apersonality, identityand preferenceghat underlie mobility.

Individual also hasoutinesthat shape mobility.
Background antife situationinclude the following variables

1 Demographic variablesuch as sex and age.

1 Socioeconomic variablesuch as income and education.

1 Life gtuation, including at least work, family and health variablds. is
interconnected and partly overlapping with socioeconomic variabsk denotes
not only occupationbut also variables such as working times, remote working
practices andthe stressfulness or heaviness of work. Family refers to family

members and children, or alternatively to the household membeth®individual.
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91 Place of residencegferring to residence location and environment.

1 Ownership of transport vehicles and access tmgpart servicesOwnership of
transport vehicles refers to ownership afcar or bicycle, for exampléccess to
transport services means access to public transportation vehicles or to the

information requiredto use it.

Personality, identity and prefereexinclude the following variables

1 Personality, attitudes, values and identitgvean effect on mobilityThey influence
how an individual perceives situations and is willing to Retisonality, attitudes,
values and identity are shaped ihe socialenvironment, and thus social norms
affect them.

91 Preferences fotravel refers to individual taste and experience when it comes to
travel.

9 Prioritisation of travelling featuregefers to the relative importance of travelling
features, such as rapidity, rability or affordability, tathe individual.

9 Prioritisation of resources for different trippeans how an individual is willing to use

disposable personal resourcesfulfil their mobility needs.

Needsinclude the following variables

1 More important mobility needsefer to those mobilityrelated needsf an individual
that are not easily compromised. For examp@ming to work is typicallyan
important need for mobility.

1 Less important mobility needsfer to those mobilityrelated need of an individual
that are more easily compromised th#tme more importantones Other needs may
quite easily take priority over the less important mobiliyes

1 Other needsire needs that are not directly linked to travel but still shape mobility.

For ekample,the need to rest can take priority ovéine need to visit a friend.

Individual needs for mobilityary. They can relate tmeetingother needssuch agjoing to
work, participating in activities or taking care of essentibreslike grocery shopping
Individual needdor mobility can also originate from social needise need for variety,

curiosity seeking or craving for exercise. Mobility relates to many human needs.

In thisthree-variable classificationmobility needs are divided into metimportant mobility

needs and less importaanes
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Resourcegclude the following variables

I Timemeans the time an individual hasailable

1 Moneyrefers to the monetary resources an individual laasilable

9 Physical abilitiesefers to the physicalcapability, skills, competence and energy
required from an individual to travel.

1 Mental resourcesrefers to the mental and cognitive capability, skills and

competenceas well as mental energsequired from an individual to travel.
Routinesnclude the dllowing variables

f Openness to changefers toanA Y RA A Rdzl t Q&4 FToAfAGRT gAtfAY
search for new alternatives and construct new habits. Mental resources affect
openness to change, since searching for new alternatives and constructing new
habits causes psychological strasgl requires capability, skills and energy.

1 Intensity of routinerefers to the strength of travelelated habits. Stronger habits

indicate lower probability of changes in behawio

Section two: Decisiemaking

Individuals perceive, estimate apdoritise things differently Consideration in the ecisior
making preess is based othe A Y R A @ heRdizlarid @esources. Environment and time
affect the circumstances under which the deaismaking isdlone.Routines affect decision

making without conscious consideration.

Situationspecific and environmentelated factas refer to external factors affecting travel
behaviair, such as available travel services in a given time and place, weathffic

situation, design of the environment or social ordettlvat particularplace
Considerationncludes the followingariables

1 Willingness and ability to compromisefers to the use of finite resources to fulfil

these needs of different importance.

9 Estimation of costs and benefitsfers to the subjectivgerception of the costs and

benefits of the travel behavig.
1 Perception of opportunities and constraifts6E F SN& (2 GKS AYRAQGARdZ €

perceived opportunity to act in a given environment with given premises.
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The pmersonality identity and preferences of an individual affette variables of

consideration.

Section three: Travel characteristics

Thethird section isrealised mobility and its characteristicfkealsed mobility consists of

amount of travel travel patternsandjourney quality Amount of travelndtravel patterns

are subjectsof objective measues Trip qualityis amore complex matter. While many

concrete factors play a role in the quality of tripglA Y RA @A Rdzl £ Qa 2¢y &adzwaSOod

is a relevant part othe trip quality.
Amount of travelncludes the following variables

1 Number oftripsmade byan individual.

1 Lengthof trips in distancemade by an individual

9 Durationof trips made by an individuauration and length of a trin distanceare
often related but they are not parallel. Travel mode, route and speed, for instance,
affect the duration of trips.So does destination, which may be selected based on

the travel possibilities.
Travel patternsncludes the following variables

1 Timing and conditionmeans the time of the day or week when the trips are made
and undemwhat situational conditionssuch asongestion or weather.

1 Travel modevith which thetrip is made

1 Routealong which the trip is made.

f Spending on travellingeansthe A y R A @rhdRetaryfspeiding on travelling.
Trip qualityincludes the following variables

1 User stresexperienced by an individual caused by travelling.

9 User uncertaintyexperienced by an individual while travellingser uncertainty is
affected by the reliability of transport services and timetables, for example.
Different peopleexperienceuncertainty differently.

1 Safety anddeling of safetySafety is related to the probabilities and objective safety
measures while feeling of safety refers to the experience ai individualand
perceived safetyvhile travelling.

1 Feeling of comforexperienced by an individual while travelling.
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preferences, since individuals experience situations and circumstances differEotly.

example, attitudes towards different travelodes affect the way an individual experiences

comfort in them.Similarly dependng on their personal traitsand backgroungdexperiences

of stress andafety vary betweeindividuals

4.2. Survey results

4.2.1.Background of theespondentsand theireveryday travel practices

The survey ricluded questions on many themes related to mobility. The questions
concerred, for example daily travel practices in general, distances to everyday places, time
use,unrealsed trips, constraintspreferences and prioritiefull surveyin Appendix1). The
analysexonducted in this work focus qareferences, priorities and constraints of everyday

individual mobility.

Mobility preferences, priorities and constraints relate closely to three ardasability

identified inthe mobility model introduced in chapter 4.1.8he three areas are indicad

in green inFigureb. First,they relate tothe resources an individual has for trav&hese are

time, money, physical abilitiesid mental resourcesSecond, theyelate totheA Y RA @A Rdzl f Q&
willingness and laility to compromise betweerthe use of resources anthe fulfilling of

needs. Third, they relate tothe A Y RA @A Rdzl £ Q&4 LISNOSLIiA2Y 2F Y207
constraints.Some basic background information about the respondents and their everyday

travel practices is introducelelow.
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Figure5. Mobility model. Areas of mobility covered in survey analyses indicated with green colour.

Altogether 1163 respndents answered the survey on individual mobil@y them,326were

living in Tampere, 307 in Turku, 292 in Helsinki, 129 in Espoo and 109 in {an&20in

the Helsinki Metropolitan Area)The @atial distribution within cities by postal codeas

fairly even, butgiven the large number gbostal code areaand thus small number of

respondents in eachthe data was insufficient to analyse statistically by postal code. The

spatial distributionof respondentsn the citiesis shownin Appendix 2

The age distribution of the respondents is uneven, with more elderly than yakingg part

(Figureb). Only530of 1163 respondents wergetween 18 and 24 years of agehusthe two

youngest age groups were combingat analysignto one group from 18 to 34 years with

164 respondentsThe number of respondents ag88¢49years wa250,those agedb0c64

years 390, and those aged65¢79 years 359. The total number of male ral female

respondentswvas almostequal with 571 men and 592 womeibut varied by age category

Among35-yearold respondents theravere more women than menConversely, among

those aged over64 yearsthere were more men than womenSatistically significant

interdependencyoccurs between age group ageénderat a significance level of 0.01
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Figure6. Age andyenderdistribution of the respondents.

The most common annuabliseholdgrossincomeof the respondentsvase 20 000¢40 000,
followed bye40000¢60000 Figure7). That of womerwas lower tharthat of men.There
was a significant interdependency betweganderand household income asignificance
level of 0.01In addition age and househdlincome were interdependent at a significance
level of 0.01. Younger respondents hatbwer householdincomemore often than older
respondentsMore than30%of those agedinder 35 yearshada household incom& 20 €
000 or lessHowever, i should benotedthat household sizeften affects household income,

and younger respondents might have mame-personhouseholds than older respondents.
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Figure7. Household (gross) income distribution of male and female respondents.
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Most of the respondents, 338 all, were living in a on@erson householdAmong the
others,344 were living in a couple household, 231 in a household ehifldren agedunder

18, and 250 ira household withonly adults aged over 18

Amongthe respondentsh7%were working, 2%were retirees, 8owere students, were
unemployed and %were staying at home with a chilflfablel). The espondentsgended

to be well educated: ovear third had an academic degreand fewer than 10%had no
degree after comprehensive schodhe share of respondentgith an academic degreés
roughly representative ofhe population in the study areasvith 38% on averageof the
population aged 15 or over in Helsinki, Espoo, Vantaa, TampeteTarku haing one
(Tilastokeskus 2016Respondents whalid not have a degree after comprehensive school
seem to be underrepresented, sincethe study areas 2% of the population aged 15 or
over does not hold a degree (Tilastokeskus 2016). However, share of this group will
presumablyearn a degreen the future Degrees in higher education argenerally more

common inthe citiesthan in the countryside (City of Helsinki Urban Facts 2009).

Tablel. Occupation of the responden

Occupation Share of
respondents
Retiree 27%
Managerial employee, specialist 19%
Clerical worker 16%
Employee 15%
Student 8%
Unemployed 8%
Entrepreneur 4%
Leading position 3%
Stayat-homeparent 1%

Of the respondents]4%reportedhavinga car in their householdNot having a car appeared
to be more common among respondents living in the most central areaghbuwata was
insufficientto makea statistical analysis based on postal cedgar ownership ithe postal
codeareas isshownin Appendix 20wning a car was interrelated with househaidame at
a significance level of 0.010nly 2% of respondentswith a household income under
€20000 had a caompared withat least 88among income groups @40000 or more.

Owning a car wasiore common among male than female respondents.
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The respondents were askesbme basic informatiorabout their daily mobility. Among
them, 87%had a drivindicence and 826 hada valid seasonal ticket for public transport or
loaded value on their publicansport travel cardThe share of people havirggcardriving
licence wasslightlyhigher in the survey sample than in the study area population in general.
In the Helsinki, Espoo, Vantaa, Turku and Tampere ai& of 18-yearolds had valida
driving licence in 2015 (drivinglicence statistics: Trafi 2015, population statistics:
Tilastokeskus 2015f the respondentst%saidthey hadthe possibility to drive a car on
ordinary trips 52%that they hadthe possibility to travel by car as a passengetoodinary
trips, and 79% that they had both possibilitieswhich is a higher share than the share of

respondents having a car in their household (74%).

Asmanyas 98%of respondentssaidthat they hadthe possibility to usesither a bus, train,

tram or metro on their ordinary trips. Most of the respondents were satisfied with the public

transport connections in their city and on their ordinary trips. On a scale of one to five (one
AYRAOFGAY3 W@HSNE dzyal GAA&TAS RO theyréspoddandS Ay RA Ol
chosebetween options four and fiv relation topublic transport connections generally in

their city, and 7@6did soin relation topublic transport connections on ordinaryis.

The respondents were asked how often they typically use different travel modgwin
summerand winterseasongFigure8). The simmerseason was defined to last from May to
October andhe winter season from November to April. Drigia car was the most common
modeof travel in daily or almost daily use, with almost no difference betwiersummer
and winter seasonfo0ughlyt3%o0f the respondentsaidthat they driveacar daily or almost
daily, andaroundone-third said that they @ sorarely or never. Daily or almost daily use of
public transport was more common durinige winter seasonwith slightly less than one
third of respondentsayingthat they use it. Ove20%of the respondentsaidthat they use
public transport rarely or never. Use @bicycle was more common during sumntkean in
winter, with 23 percent of the respondentsayingthat they useit daily or almost dailyn

summer, compared with only 7% winter.
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Therespondents were askedhich travel modes they typically use on trips to six defined
ordinary places. The responses show that different travel modes are used for different trips
(Figure9), one possibleeasonbeingdistance.The dstanceto work, place ofstudyor leisure

activitiesisgenerallylonger than tothe grocerystore or post officgFigurel0).
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The respondents were askaghether they always use the same travel mddgfor a

particular trip or select atravel modeeachtime depending on the situatiorkzorty-one per

cent answered that they always use the same modethi®same trips and 3%that it varies

with the situation.

The respondentsvho decide on dravel mode depending on the situaticsited various

factors that affect their choicevhen asked to describé& in their own words Weather
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conditionswere often mentioned.Available timeand personalschedulesappear to be
important inNJB & LJ2 ytRwelyléciionsnot just for one trip but pssibly across several
or even throughout the daySome respondentsaid that they take into account whether
they will have to make stops in several places. Madability, price and e&of parking was
one issughat came up in many caseSome respondets citedtime spent at thedestination
as another factor affecting modsghoice.Time of dayalso played a parfor example because
of congestionTime of year was also said to affect the choice of trahieket fares mattered

as well.

Many respondentsaidthat the amount and weight afjoods,such aduggage, groceries or
equipment, affectheir mode choicesA fewalsospecificallymentionedtravelling with pets.
The impact oftavelcompaniors wasfrequently mentioned respondentdelt that they not
only had to consider theiwwn needs and preferencelut had e.gfamily membergo care
for as well Another factor was iging a ride to othes or getting a rideas wasalternating

use ofa household car

Quite a lot of respondentsmentioned intoxicantsspecificallyalcohol, as a factor affecting
mode choiceThey said that ifiey had consumed alcohol awere planningo do so, they
would takeit into accountwhen planning their trip A fewrespondentsalso mentionedhe
car beingservical, holiday transport timetablesand disruptionsto public transportfactors

that affect their mode choices.

Issues reldhg to mental resources came up surprisingly oftertPeeling like taking the
troubleQ¥®oping with everyday taskandWYitality of the mindivere some of the expressions
used Desires and emotional states weedsospecified. State of health was brought up in
general and more specifically, for example by referring to a particular trouble or disease.

Some respondents said thtite need or urge to exerciseouldaffect their mode choices.

4.2.2 Travel preferenceand priorities

Experience of pleasantness with different travel modes

The respondents were asked how pleasant tfemynd different travel modes on a scale of
1 (very unpleasant) t@ (very pleasant). The experienced pleasantness adr, bus, train,

bicycle, walking, metro, traner shared taxiwas quite different(Figurell & Figurel?2).
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Respondentswho had noexperienceof a giventravel mode or could noanswerwere
excluded fronthe averages, thuthe sample size varies between modésarwasgenerally

felt to be themost pleasant travel modevith an averagescoreof 6.0, the medianwas6

and the most comon value 7the highest) Walking had a high averader pleasantness,

at 5.6, and dthoughthere wasa bit morevariationin the answersthe median and mode

are similar to those for thear. Train and summertime bicycling both got an average of 5.2.
Themedianfor train pleasantness was 5 and modesélectedby 31%o0f the respondents.
Summertime bicycling got more very pleasant and very unpleasant responses than train

travel, and respectivelfewer values inthe middle. The medianfor summertime bicyctig

was 6and mode 7.
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Figurell. Average experienced pleasantness of travel modes.
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Figurel2. Distribution of experienced pleasantness of travel modes.

Travel by bs, metro and tram were experiencegbsomewhat less pleasant thay train.
All got an average of 4.#r pleasantnessThe nedianand mode for pleasantness of both
bus and metro were all T.he peasantness afking atram alsogot a median of Falongside
the two most commorvalues of5 and 6. Compared to summertime bicycling, wintertime
bicycling got a very low average, Zar, pleasantnessthe most common value was gjiven
by 43%percent ofthe answers, and median 2. Shared taad beenncluded experimentally
to get some hintof how pleasantpeople finda mode that has mangf the same facilities
and convenience aacar, but is shared with others. Half of the respondemtsre familiar
with sharing a@axi andcouldassesits pleasantnessThis modevasconsideredsurprisingly
unpleasant getting anaverageof only 3.7, with the median and mode botleing4. Only
5% of the respondents experiencealsharel taxi asvery pleasant and 22 found it very

unpleasant.

Importance of travel features and priorities for differeigs

The mportanceof 16 features of travel was surveyed aadalysed. The aim of this was to
find out what is considered important in travelling and what featuoésindefined travel

modescan influence travel decisiomsmd mobility The featuresncluded:

1) Low cost
2) Fastest mode
3) Freadomfrom transport timetables
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