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Abstract

Physical activity in any means is important for &Hespective of age and gender, however, shofhfthe
adolescence to adulthood is considered to be nuseeptible to gain obesity and health risks. #gseed
that physical activity patterns, established inngadult life stage, are likely to endure for agaime.

So, to promote active travel behavior and improgalth condition of the future adults, young adsilan
important life stage to intervene. The purposehid study is to explore how individual, social, and
environmental factors do influence the commutingawéor of emerging adults primarily. Grenoble city
is selected as a case for the study. Two institstignstitut d'Urbanisme de Grenoble (IUG) anditast

de géographie alpine (IGA)) of Université Grenohlpes and Ecole nationale supérieure d'architecture
de Grenoble (ENSAG) are selected to study the stadeged 18 to 25. The association between differen
factors and active travel behavior of the studanésanalyzed using both spatial and statisticalysisa
techniques. For spatial analysis, a face to fadenirew is conducted through spatial mapping
(geocoding) and three spatial attributes (land lesg&] use mix and public transport service area) ar
considered as the basis for the analysis. Fosttai analysis, in addition with the face to faterview,

an online questionnaire survey is conducted, fatwsethree types of factors (socio-demographiegtra
and environmental factors) associated with thevadtiavel behavior of young adults. Both descriptiv
statistics and binary logit model are used for thispose. The findings from these two analysesaleve
that there are significant relationships exist leetv different socio-demographic, travel and
environmental factors and students’ active travehdviors. Besides, this study also explores the
potentiality of different alternative strategiesopted in the city of Grenoble and gaps of these
interventions from the perspective of students.rétoee, this research justifies the importance amfng
adult life stage for the promotion of active tramitption and potentiality of their participationr@search
works.
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1. Chapter: Introduction

1.1 Background

In the contemporary global pace of urbanizatiobaartransportation is in the limelight for its ingggon
health and environment (Black, 2010, Winters et2007). It is estimated that transport sector alien
responsible for 25% of world’s greenhouse gas eamghat is responsible for global climate charlge.
addition to this, since the beginning of*2dentury, the rate of carbon dioxide emission fripamsport
sector is augmenting on an average rate of 1.5%adlgn(Black, 2010). Conspicuously, the preeminent
victims of these pollutions are those who are diyeexposed to the pollution, specially the roagrss
and people living or working near the busy urbaads(Wee, 2007). Meanwhile, thriving dependency on
automobile both in the developed and developingqtris, irrespective of the wealth of these coestri
are apparent in several studies, reports andtgtat{&enworthy and Laube, 1999, Clark, 2009), Wwhic
exacerbate the environmental problems within treetp However, it is conceivably true that modern
urban life without transportation is unimaginabteddransportation is considered to be the skelétah
socially and economically affords complex urbarriaMoore and Pulidindi, 2013). Therefore, plarmer
and transport engineers are working hard to fimibvative solutions to combat these problems (Baltes
1996).

In order to combat the negative consequences, degag from the transport sector and to achieve
sustainable urban transport, significant researemes studies have been carried out to rethink about
urban transportation and elicit the appropriatatsgies and measures in this regard (Black, 204@a@
Beiler, 2016, White, 2016). In the midst of debatertinent to measures more oriented towards
sustainable transport; generally, there is a cangethat public transport as well as active tranglance
sustainability (Santos et al., 2013, Bjgrnara et2017, Pucher et al., 2010a). Moreover, promotibn
public transport and active travel increase physictivities (Ermagun and Levinson, 2017), reduae ¢
uses, pollution and congestions (Lachapelle et28ll,1, Pérez et al., 2017, Bopp et al., 2015). Here
active travel, referred to the human powered mddgawel, involves different modes and methods to
travel such as walking, cycling, skating, skatedoay, skiing etc.

For the promotion of public transport, it is qusgential to think about active travel particulasglking
and cycling, since the use the public transpom &solve certain degree of active travel (10 minut
walk) (Cohen et al., 2014, Djurhuus et al., 201&sH et al., 2012, Frank et al., 2004). The strong
association between access to public transporaetiee commuting is proved by Djurhuus et al. (2014
from the study of Denmark. Apart from active trakeuired to use public transport, walking and icygl
have been used independently for utilitarian ad alfor recreational purpose (Djurhuus et al.,401
For instance, in Denmark almost 70% people useedycho to work in summer, which is on an average
46% throughout the year (Andersen et al., 2000).

It is widely acknowledged that active travel is thest environmental friendly mode of transport ifidin,
2013). The importance of active transport is notatyeconfined to its environmental benefits. laiso
widely conceived as a type of physical activity ¢Rer et al., 2010a, Bopp et al., 2015, Cohen et al.
2014, Djurhuus et al., 2014, Sahlgvist et al., 20&8, 30 minutes of recommended physical actiaity
adult is equivalent to walk 2 miles briskly (Bo@hd Chakravarthy, 2002) or 2-3 miles cycling (Coben
al., 2014). Furthermore, it is empirically provdwadugh several studies that active travel has afuci
relationship with physical activity, obesity and@oary diseases (Pucher et al., 2010a, Bopp 2G5,
Wang et al., 2005, Jones and Eaton, 1994). Likdttheamd environmental benefit, economic benefit
associated with active travel is also worthwhitgs tstatement is reinforced through several cosefie
analyses of investment that is spend for the coctstn of infrastructures (e.g. walking and cyclinack,
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walking and cycling facilities) required to facéte active travel (Davis, 2010, Gotschi, 2011, Weingl.,
2005, Seelensminde, 2004). Therefore, the poteamtialf investment for walking and cycling is
worthwhile for the society compared to other tramsnvestments (Seelensminde, 2004), which would
further increase the future number of cyclists padestrians. Apart from this economic, environmenta
and health benefits, active transportation, pdsityl walking and cycling in transport purposesadint
indirect benefit of better quality of life and p$dogical well-being to the personnel as well ash®
community (Wang et al.,, 2005). Furthermore, whetivactransportation is used alone (not in the
intermodal way), it decongests other infrastrucueeg. motor way and public transportation) in pleak
hour, enabling and regulating a balanced urbamsyst

Despite of having several direct and indirect biémedf active travel, unfortunately active commagtin
comprises a very small proportion of total tripdifferent countries (e.g. 3% of total trip in U.fBopp et

al., 2015, Baltes, 1996, Kaczynski et al., 2018} & marginalized compared to other modes of pars
(Gouda and Masoumi, 2017). Even though the amduattive travel in European cities are 3 to 5 times
higher than the US (Pucher et al., 2010a), yetkn23% people do not even walk for 20 minutes in a
year (Cohen et al., 2014)loreover, there is a still decreasing trend ofvactravel which is replaced by
increasing trend of car uses (Caspersen et alQ, ZDghen et al., 2014, Gorddarsen et al., 2005, Davis,
2010), as, it is indisputable fact that to overcdhehealth and environment related problems asisati
with urban transportation, a shift from car usadtive travel is imperative (Rabl and De Nazell@]2).
This trend imports physical inactivity notably angachildren, adolescence, and adult.

Even though physical activity in any means is intgatr for all, irrespective of age and gender, ghiftn

the adolescence to adulthood is considered to bre susceptible to gain obesity and health risk. The
reason why this life stage (18-25) is more pronbdalth risk, is several life events incurred iis time
like change in food pattern, physical activity, wafyliving etc. (Nelson et al., 2008, Kwan et @012).
Also, this is the time period when people are noreupied with sedentary way of working and studying
with their compact time schedules. These changdffeincourse often results in decreasing level of
physical activity (Allender et al., 2008). Thisrkof declining physical activity is well documedtin
several researches (Dowda et al., 2003, Buckwanth Nigg, 2004, Keating et al., 2005, Sisson and
Tudor-Locke, 2008). This transitional age (18-25)érmed asemerging adult’by Arnett (2000), is an
important life stage. According to Arnett (2000)ige diversity of activities are apparent in thie ktage
those are not even possible in the adolescence stdg adulthood. Even though a century beforghis
stage people thought about marriage and settiedhdwever, now from the beginning of twentiethythe
are thinking about higher education, better caaedrexploration of identity for future.

Meanwhile, it is ascertained in several studies gigsical activity pattern establishes in youngiltsd
(18-25) are likely to endure for long time. Hentiegy are likely to maintain the habit throughoutith
adulthood that they have developed during this gmgradulthood time period (Keating et al., 2005,
Sparling and Snow, 2002, Fish, 1996, Corbin, 206R)ythermore, within this time period a particular
group of people is working, studying, or doing bofithose activities. Therefore, this group of gedp

the future adult and forerunner of the society. t8qromote active travel behavior and improve theal
condition of the future adult, young adult is amportant life stage to intervene. In these circumsts,
the purpose of this study is to explore how indiilj social and environmental factors influence the
commuting behavior of emerging adult primarily. Becresearch by Simons et al. (2017) covered the
part of working young adult whereas this reseascfo¢using on those who are studying in University.
The outcome of this study will show that a numbkpersonal, social and environmental variables are
associated with active travel behavior of youngltagining to university for higher education.
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1.2 Research question

Therefore, from the above synthesis, this reseaiithry to answer the following research questiens

o0 What are the socio-demographic and environmentabifa affecting the use of active transport of
young adults?

o How these factors are influencing the use of adtimesport among the young adults?

o0 What are potential solutions to improve future \&etiransport use from the perspective of young
adults?

1.3 Hypothesis

The above mentioned research questions are fix@estban the following hypothesis:-

Active travel behavior developed in the time of egiveg adulthood will increase the future activens!

as public transport uses that will ensure futustaoable urban transportation.

1.4 Objectives

Therefore, in light of above mentioned researchstioes and hypothesis, this research will try tdilfu

the following objectives:-

1. To analyze the travel behavior of active transpeers going to university as well as in the stage o
emerging adulthood through spatial mapping andsstatl analysis

2. To analyze the potentiality of alternative improwsr measures through the development of a
comprehensive framework to augment future actimagport use in case of Grenoble including the
perspective of young adult

1.5 Scope of the study

This study explores the active travel behaviormegging (18-25) adults who are studying in univgrsi

However, there are enormous activities like pametior full time job, vocational training, and

involvement in volunteer work after higher secoydschool apart from studying in university in which

people from early twentieth are engaging themselvesder to get practical experiences before istart

higher studies. This study does not cover othéddief activities related to part time or full tinmb of

the students and does not count people’s actiweltidehavior related to those activities. Also, the

research framework is developed based on the tlddrsiadic influence developed by Flay and Pesait

(1994) which is explained in the literature reviewapter, therefore, this study focus more on distal

determinants (demographic, social-cultural and remvhental factors) rather than on proximal

determinates (attitude, subjective norms and pezdeibehavior) pertinent to active travel. Future

research can be done combining both proximal asthlddeterminants to elucidate the active travel

behavior of emerging adult. Also, the cross sedli@malysis of this research does not provide augal

relationship.

1.5 Organization of the thesis

The thesis has been started with background infiomaegarding the major challenges facing by

planners and decision makers in achieving sustinatban transportation. Meanwhile, it exhibits the

importance of active transportation in order taaiattour desired goals to have healthy, sustainable

society. Furthermore, it reveals the ongoing figuoé active transportation to understand the reason

think about this issue and apprehend the necesdiielo this research in the field of transportatio

related to active transportation. Then, a brieflaxation is given on the intention of this reseanaik.

In the next section that means in the chapter Zrevithe outcome of literature review is summarized.

That chapter is organized in the same way as thégarch is progressed. Each section of that

chapter has clarified different concepts and pdintut the research gap which has helped to

develop the methodology for this study. In cha@ter brief discussion on methodological framework is
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given. It contains stepwise methodology with justifion for every step. Chapter 4 contains the g#ne
understanding about the case study and ratiortaditynd selecting Grenoble city as a case. Chapdead5
6 are two analysis chapters. Chapter 5 containsphéal analysis and chapter 6 the statisticalyaisa
with an aim to achieve the first objective thathaihswer the first and second research questidmpter
7 is illustration about the framework developegtomote active travel behavior based on the redtw
ongoing measures taken to facilitate active trarigpon in different cases around the world andyais
of the case study based on the framework and sobiguggested by the young adults in this studghwhi
helps to fulfill the second objective. Finally imet chapter 8 all findings from the analysis arersanized
and a brief conclusion has been given to checkhenahe stated objectives of this study are ackiere
not.
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2. Chapter: Literature review

2.1 Implication of active travel

It is widely acknowledged and proved that physaglvity is imperative for healthy life as well ast as

a catalyst for reduced mortality and morbidity rafecording to Andersen et al. (2000), the rate of
mortality among physically inactive person is agpdlly double compared to those who are active and
participate in sports and leisure time physicaiviis. Now, the importance of physical activitghgot
such an attention that researchers are now lookingustainable physical activities (Bjgrnara et al
2017). However, no matter the context or the emwvirent, all of the ongoing researches related tttthea
or physical activity are putting more light on wiaklk and cycling, as, these activities achieve highe
health benefits using less equipment and transpiemsive endeavors (Saunders et al., 2013, Sahlqgv
et al., 2012). Also, in this competitive world whigns difficult to find out time for recreationalctivity

and physical fitness, it is more uncomplicatedtitize walking and cycling to work as an alternatiof
physical exercise (Kaczynski et al., 2010). In tieigard, Andersen et al. (2000) examined that mgdid
work has positive benefits, similar to leisure tiieysical activities. Furthermore, Oja et al. (8P9
illustrated the importance of daily walking and layg to work as an important form of heath-enhagcin
activity.

When it is agreed in the health science that cgdiind walking is a good form of physical activitgw,

in the field of sustainable mobility more heed nispbsed on active travel as a sustainable means of
transportation (Oswald Beiler, 2016). According €@ouda and Masoumi (2017),Ststainable
transportation is a main subset of urban sustailigbiand Urban sustainability certification (USC)
supports six components of sustainable transpaontatiactive transportation, public transportation,
carpooling, car-sharing, alternative transportationand sustainable management of freight
transportatiori. Therefore, it is avowed that active transporaisimperative means of urban sustainable
transportation and it is compulsory with other ralggive facilities to ensure urban sustainability.

Besides ensuring sustainability, active transpad heen considered as a quintessential interveintion
developing healthy city and in improving the qualiff life (Pucher et al., 2010a, De Geus et alQ&0
Hart and Parkhurst, 2011). For example, Hendrileteal. (2010) have practically gauged through dystu
of working people in Netherlands that those who umiag cycle to work have less amount of sickness
report compared to non-cyclists. Furthermore, iasireg level of walking and cycling to work placeais
kind of active living style. Moreover, it is empidlly appraised by Edwards (2008) that apart frbm t
solitary walking and cycling activity, additionalalking required to avail public transport could sav
$5500 per person through the reduction of medigpkrses. In another study, it is enumerated that if
10% adult started to walk, it would save in U.Sb.68billion from heart disease cost (Jones andriato
1994). This savings from medical expenses is aication of palpable health benefits, associatedh wit
walking and cycling. Nevertheless, the contributafractive transportation in developing healthy ¢

not merely confined to the development of physicdlbalthy people rather it has a contribution in
reducing pollutions, congestions, and other exidies associated with other mode of transportatib

is estimated by Rabl and De Nazelle (2012) thaa ilarge city ( 4,500,000 population) if one person
choose bicycling instead of car to commute for Skme way) in 5 working day per year, the health
benefit from the physical activity is valued abdilB00 Euro/year and the value of the reduced air
pollution is 30 Eurol/year. It is also worthwhile meention that active transport benefits are no éong
confined with the passenger transportation, it basn using for goods movement in Paris and an
estimated amount of annual savings 0.8 M Euro fowoch transport externality savings (Koning and
Conway, 2016).
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From the above discussion, it is quite clear tkatarch related to active transportation is impofiar
both the field of health and transportation. Asgleof physical activity is not only linked with psical
exercise, it varies depending on the selected me&mansportation also (Craig et al., 2002). Acliog

to Wen et al. (2006), based on their research aking population in Australia, people who use cagb

to work are experiencing inadequate levels of plasictivities compared to non-users. Furthernioig,
identified by Wener and Evans (2007) that train owrters reported 30% more steps per day which is
four times higher than car commuters. Also, Ristal. (2012) have acknowledged through systematic
review of ongoing researches related to adult uginglic transport that substantial increased use of
public transportation will transform physically oteve adult into an active one. However, not oriilg t
mode choice, traffic speed as well as traffic vaduis associated with the physical activity and
development of social relation in a community (Mélicand Karlsen, 2012, Hart and Parkhurst, 2011).
Theoretically, it is proven by Bopp et al. (201Hnd Brown et al. (2016b) that transport interventan

be effective from the perspective of obesity préioenand promising strategy for improving physical
activity. Therefore, it can be inferred that acto@mmmuting is an important intervention to ensuzalti
benefits as well as sustainable mobility.

However, though it is easy to say about the immodeof active transportation, in the meantime, hard
increase the number of active commuting for trartsporpose because of the competing popularity of
other modes (Privately own vehicles). But, the eeakehind the popularity of automobile compare to
other available modes is not the high number ofasailability in the market compared to other modes
Rather, it is more embedded to the offered fagditafforded or declined by different available nmeode
(Baltes, 1996). Hence, to promote a particular mosees, it is imperative to think about the offered
facilities of that mode and the actual requirenwrthe users. In this regard, there are severdlecttges
identified by several researchers in terms of ptimgoactive transportation (Hamann and Peek-Asa,
2017, Nilsson et al., 2017). Handy et al. (2014yehavell documented the challenges regarding the
promotion of cycling for transport purpose in ashail. According to them, identification of the aait
number of cycle users (transport or recreationalpgse), effective interventions among different
possibilities to promote number of cycle userstfansport purposes and potential evidence to neiafo
the decision behind investment in cycling infrastaues are the major challenges. In order to owveeco
these challenges, potential factor identificationld be significant in promoting cycle users aslasl
empirical evidence to ensure optimum utilizatiomlddoe more constructive and advantageous (Handy et
al., 2014).

2.2 Theory related to travel behavior

In order to understand the active travel behadeweral researchers working in the field of heatth a
transport have been using different theories dgeglon the field of psychology, social science artzhn
studies. Among them, theory of planned behavioAfpen (1991), theory of Triadic influence by Flay
and Petraitis (1994), ecological model of healthawior by Sallis et al (1996), Richard et al (2011)
McLeroy (1988), social ecology model by Stokols92) social cognitive theory by Bandura (1999) are
widely used model to understand and elucidate ttiweatransport behavior and associated physical
activity.

2.2.1 Theory of planned behavior and Theory of Tridic influence

Theory of planned behavior is the extension of Theuf reasoned action. In the light of Theory of
Planned behavior, general disposition to predigiagticular behavior is a poor endeavor, since it is
empirically proved that traits and attitude havpoar relationship with behavior in a specific sttaa.
According to this theory, to understand a spediébavior it is imperative to combine occasion,aitan

6|Page



and forms of action. The central factor of TheofyPtanned behavior is one’s intention to perform a
behavior. It is assumed that when the intentiorstisng, people are more likely to engage in that
behavior. Along with this intention, in this modile new addition is the perceived behavioral céntro
from Bandura’s concept of perceived self-efficat9q7) i.e. one’s perception of performing a pafécu
behavior (confidence in their ability). According the Theory of Planned behavior, perceived behavio
control, in addition to behavioral intention, caxpkin directly the behavioral achievement; however
depending on the situation either intention or k@ral control could be more imperative than thieent
Meanwhile, the behavioral intention is dependenthmae independent determinates: attitude towdnats t
behavior, subjective norm and perceived controblbii. In this regards, the relative importanceach

of the independent variables depend on the behawbsituation (Ajzen, 1991).

Theory of Triadic influence is developed by Flagaetraitis (1994) to understand the health behavio

a more comprehensive way. Alike the theory of péthbehavior, this theory also considers personal
behavioral intention (Proximal factors) as an intgor determinant of behavior, however the undeglyin
fact is, a person’s attitude, social norm and eHiéacy towards a particular behavior is also gt or
bound respectively on his/her cultural origin, sbeituation and inherited disposition. Hence, Tieaf
Triadic influence additionally considers the backgrd factors such as socio-cultural-environmental
factors (Distal factors) as ultimate causes of bielaThe hypothesis behind this is behavior isplge
rooted in a person’s general cultural environmemtrent social situation, and personal charactesist
Several researchers have used these conceptuavitaks in explaining the active travel behavior of
different samples, in different situation and istitict context (de Bruijn et al., 2005, Chaneylgt2914,
Mufioz et al., 2016). de Bruijn et al. (2005), hased the Theory of Planned Behavior in additiorhwit
Theory of Triadic Influence to custom their coneggptmodel for identifying determinants of adoledsén
bicycle use for transportation and snacking belrafioom their findings it is observed that adoledse
snhacking behavior is more intentional than bicyede. In case of bicycle use it is more dependent on
otherexternal determinants rather than on attitude, subjective norm, and gieed behavioral control.
On the other research by Chaney et al. (2014).epexd norms and the level of control students had
regarding their method of transportation were inguarcontributions to AT use.

2.2.2 Ecologic model

Even though, the term ‘ecology’ is rooted in biglp@ has been developed in several disciplines lik
sociology, ecology, public health, behavioral sceer{Stokols, 1992). The core concept of ecological
model is, behavior is not only influenced by a &ngomogenous factor rather more by intrapersonal
(biological, psychological), interpersonal (sociatultural), structural, communal and physical
environmental factors, and policies (Sallis et &Q08). The forerunner of this model is Urie
Brofenbrenner. According to Brofenbrenner's motdehavior is affecting as well as affected by midtip
levels of influence (McLeroy et al., 1988). Frone fherspective of social ecology, well-being of geap
more dependent on social as well as physical emviemt along with their personal attributes. Themafo
unlike the behavioral model focused more on indigidand social factors, from the view of ecological
model, it reinforces the important to understanel ¢bmplex nature of environment encompassing the
community and incorporate multiple level of anady& understand its dynamic interrelations between
people and environment (Sallis et al., 2008).

Moreover, along with several applications of thisolegic theory in health, social science, the
fundamental principles of this theory have beerduseunderstand different social and environmental
impacts in physical activity (Sallis and Glanz, 80Callis et al., 1997) as well as active transport
behavior (Saelens et al., 2003, Hess et al., 20tLig) found from the study of Saelens et al. (202t
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how environmental factors are responsible in pramgoor restricting physical activity as well asiaet
lifestyle. Furthermore, based on ecological appipacerin et al. (2006) have identified potential
individual and community level predictors have uigihce on selecting walking as a mode of transport.
Furthermore, based on the socio-ecologic modekafth behavior Feuillet et al. (2015) have posadat
the importance of local built environment on indival's active transport behavior and significanée o
context specific environmental factors in elucidgtihuman travel behavior. Therefore, all these
researches intended to describe active transpbdvim support the conceptual approach of ecologic
model i.e. to observe behavior considering se\aspécts extended from individual to social and jolays
environmental factors.

2.3 Factors affecting active travel behavior

It is necessary to identify potential factors afifeg people’s preference for active transportatioonrder

to identify suitable interventions to promote aetifransportation. It is considered to be the fitsp
before explaining the nature and pattern of adtiseel behavior in any particular place. Even thgug

is agreed that active travel behavior depends dtipteuaspects, however, there is no common congsens
about the correlates and magnitude of these aspbiferent researchers have identified different
personal, psychological, social, environmentaldecivhich are either affording or restricting thaize
travel. Some authors have focused more on the galyshvironment rather than on individual factors
affecting active travel with a hypothesis that aim built environment has long term benefit coraga

to individual targeted intervention (Craig et 2002, Feuillet et al., 2015, Frank et al., 2004&akwhile,
some authors are focused on both social and physigaonment with an assumption that their infloen
type is different depending on the purpose of actravel (Hess et al.,, 2017, Hoehner et al., 2005).
According to their findings, in terms of utilitariapurpose, active transport is highly influenced by
physical environment. On the other hand, for re@aal purposes, along with physical environment,
social environment has substantial influence inivating people for walking or cycling.

However, the environment, which is on discussierglso a matter of fact. It could be the environnoén
neighborhood, or the place where students studyplpework or the city as a whole. Neighborhood
environment and its importance on active travetisaled in some researches (Jun and Hur, 2018y Cer
et al., 2006, Turrell et al., 2014, Simons et 2017). Also, the importance of workplace environtrisn
justified, where it is more important to think albdbe social environment to inspire the employees t
avail active travel to work (Handy and Xing, 201Ih).the same way, for university students and sichoo
going children, the physical environment of the pasischool precinct is important to think about its
influence on student’s active movement (Handy aimugX2011, Bopp et al., 2011a). Apart from the
importance of environment, the perceptions of iitlial as well as their psychological and biological
factors are prioritized in several researches (kemiand Godin, 2009, Simons et al., 2017, Bopg.et a
2011b). Therefore, clearly there are differentdestassociated with active travel, however, thaséofs
are not static and do not have similar influencedifferent local and global contexts. As a resioiéfore
defining an intervention to promote active traveis necessary to explore potential factors, whacé
influential in a context to make the investment thahile.

However, it is agreed that active transportatiorimiportant for all age group people, either to have
healthy way of living or to have sustainable meafrtsansportation, from the perspective of enviremtn
Major researches related to active travel are mofiem focused on adults (Handy and Xing, 2011, Mero
et al., 2008, Kaczynski et al., 2010, Ogilvie et aD08, Bopp et al., 2011b), child (Babey et 2009,
Carlson et al., 2014, Bringolf-Isler et al., 2008¢Millan, 2005, McMillan, 2007, Pont et al., 2013,
Schoeppe et al., 2013, Timperio et al., 2004, Witdkal., 2013) or adolescences (de Bruijn e805).
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In the meantime, young adults, an important litget are often overlooked or in infancy in the aese
fields. Recent research related o young adult rediy Simons et al. (2017), focusing only on wagkin
young adults, where a huge proportion of young tadalolve themselves in study and exploration of
their future career. Meanwhile, some studies rdlateuniversity students have been conducted when
they are either compared with faculties and si@tspp et al., 2011a) or focused on only bicyclifgZe

et al., 2007) or focused more on individual factaffecting active commuting (Lemieux and Godin,
2009). Therefore, a little investigation is done ¢aplore the perceived and objective physical
environmental factors affecting young adult’s aetikavel behavior while they are involved in stuldys
important to explore this case, because they agew@rge to enter the professional sectors. Therefioe
behavior that they will adopt will continue throumh their adulthood. Table 1 includes the important
literatures related to factors affecting the trabehavior of different aged people along with the
significant findings of those researches.

2.4 Active transportation and University students

Universities are unique places of complex functiitiea and logistics. Universities have massive éctg

on the cities where are located and viz-a-viz @wll1996, Balsas, 2003). To make a university
functional, it requires housing facilities, trangjation, health, sports, energy etc. Among thestitfas,
transportation is the crucial one. However, thendpmrtation, along with the universities, is
simultaneously important for corresponding cit@&suniversities are major trip generators andschiave

to afford this trips which is never confined withime campus (Shannon et al., 2006). On the harsl, it
undeniable fact that trend of motorization culturéhe university campus, parallel to society, ppaent
and the movements of students and staffs are asociated with transportation externalities. It is
estimated from the study of University of Centraincashire that for 33m km per annum commuting of
13,000 students and 13,000 staff, the amount dfocadioxide emission is 6.6m kg (Tolley, 1996).
Therefore, like the city dwellers, travel behaviof the university students is also affecting the
environment of the city, creating congestion anctelsing quality of life.

Meanwhile, it is found from an empirical study tloaily a few proportions of university students ntbet
recommended level of physical activity (34.3%) aembaged in active movement pattern (19.5%)
(Sparling and Snow, 2002). In this regard, a dhiftn car to any kind of active movement could be an
effective intervention to reduce the negative axdéties associated with transportation and enhdinee
physical activity level among the students, facahd staff (Shannon et al., 2006). Furthermorés it
empirically proven that the university studentsowtave been using public transport, are more likely
achieve the recommended level of physical actistdgnpared to the car users (Villanueva et al., 2008)
For this reason, it is high time to think aboutuemsity campus and college students’ mobility patte
find out effective interventions that would havesipige impacts on the city as well as university.

In the meantime, it is demonstrated by Balsas (R€@& a college campus could be a suitable mofidel o
sustainable transportation system that will endetéer mobility with minimum externalities. The

is, university campus has been playing an imponala for shifting modal choice from car to other
alternative mode choices. It is proved that a §iggnit shift from car to active transport will incifi there

is available alternative modal options and redungdber of barriers to avail those alternatives (Bba

et al., 2006). Also, it is providing unique opparities for the student to shape a healthy life uigio
education and its physical environment (Sparling &mow, 2002, Fish, 1996). However, it is often
overlooked in the current literature that univéesitare not only affecting the current travel betraef
students; these are developing the future halithetudents, who would be the future forerunnehef
nation (Balsas, 2003). Also, these behaviors develaring the college age become a part of their
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lifestyle in adulthood (Fish, 1996). Therefore, ttie experience during the university periods iste
important and university settings play an importai in this regard.

On the other hand, universities are working inedtight transport related research projects in cofkthon
with transit agencies to provide innovative trapsiss programs (Balsas, 2003). So, universities tay
higher possibilities to explore several innovatisteategies to solve transport related problems and
disseminate their knowledge to the decision mawétts acceptable evidences. For example, “Unlimited
access” is such a joint venture between univessity transit agency, where university is payingragu
sum amount for student’s free access to publicspart which in return increases transit ridership,
student’s access to campus and reduces automelpiéndency among the students (Brown et al., 2001).
Along with identification and evaluation of innoua solutions, in the contemporary researcheseaglat
to the active travel behavior of college studerdoempasses different strands of identification ofesal
predictors associated with active travel, evalumtd physical activity level among different typeg
active travel users and so on (Sisson and Tudoke,d®008, Chaney et al., 2014, Van Dyck et al. 5201
This contemporary researches further call for miorg@epth understanding about college students ltrave
behavior among young adults, in different locatima university settings.

2.5 Chapter conclusion

From this chapter, it is found that active travehiconcern of several disciplines and it is imgoarfor
health, social, urban and transport studies. Thezeft is demanding for more researches through th
combined effort of different disciplines. Furthenmgthis chapter shows the potential gap of thetieg
researches where this study is intended to comérida this regards, young adult group studying in
university has been chosen for this study dependintghe gap found in the literatures. Along witle th
gap, this chapter stipulates the necessities toktlbout the university students who are often
marginalized in the researches as well as reinfineénclusion of the students in the research.
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Table 2-1: Major researches related to active trave

—

N

Author | Study Area Focus Age Main Argument Factors considered for analysis Stat'ané“ Findings
groug analysi
(Baltes | MSAs of U.S | Factors Different | Use of bicycle for Climatic condition, availability of bicycle | Multiple High percentage of bicycling to
, 1996) influencin | age work trip or any othenl amenities, parking cost and availability, | Regression| work is found in the age from 18 tq
g travel to | cohort purpose is a matter of topography, traffic levels, and other model 24 enrolled in college. Also, this
work by personal preference | important factors like population, land result is apparent in MSAs having
bicycle and dependent on area, age, education level, college and high major universities within their
many factors that areg school enrolment, population density, boundaries. Also, negative
within or outside of | ethnicity, income, mode choice, poverty relationship found between vehicle
individual's control level choice, total worker in a family, available and bicycling to work
mode choice, travel time to work, place of
work, vehicle ownership, labor force
participation, manufacturing employment,
armed force to population ratio, owner
occupied housing unit, worker densi
(de Netherlands Factors | Adolesce | The intention can be | Proximal factors: Attitude, subjective Bivariate Interventions aimed to change the
Bruijn affecting nce going | best predicted by the| norms, perceived behavior contrDistal | correlation, | behavior directly are not as efficier
etal., the use of | to consideration of both| Factors: ethnicity, home situation, degree multiple as those which are more focused
2005) bicycle secondary| proximal and distal | of urbanization, school type, social linear and | influencing distal factors.
and school factors like attitude, | environment, age, gender, perseverance, binary
shacking | (mean subjective norms and self-esteem and relation with parents logistic
tendency | age 14.8) | perceived behavioral regression
of control
adolescent
(Bopp | Manhattan, Factors Students | Factors related to Demographic factor , psychological and | Hierarchica| Students actively commuted to
etal., | Kansas, US | affecting and both individual as environmental factor. Psychological | regression| campus more often than
2011a) the active | Faculty well as influence (self-efficacy, environmental | analyses faculty/staff and walking was
travel Staff of environmental level | concern, health benefit, time constraint), more common than biking. Finding
behavior | Kansas are important in Environmental influence (availability of highlights the importance of
inan State association with sidewalks, preferences of traveling addressing a wide range
university | Universit | active commuting companions, terrain, safety from traffic o of influences within a social
campus y among students and| crime, and parking cost and availability, ecological framework and simple

faculty members
university

time required to come in campus througk
walking and cycling), frequency of trip pe
week by each mode of transport

environmental changes may not b
enough to result in an
increase in AC behavior.

3%
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to

are

Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Handy | U.S. Factors Adult Along with physical | Socio-demographic factors, individual Binary Residential environment with
and related to environment, social | attitudes (Self efficacy, ecological logit model | supporting facilities for cycling,
Xing, bicycle environment of the | economic awareness), the built physical distance of different
2011) commutin workplace is also environment (availability of transport destinations, safety on the street,
g important factor to infrastructure, safety, land use, and social environment in the
influence bicycle trip | neighborhood type), natural environment workplace has significant influence
beside other socio- | and social environments (support from on promoting cycling behavior.
demographic and relatives, social influence and norms
individual factors. related to cycling)
(Simon | US Psychosoci Working | Both psychosocial Socio-demographic factors, general Binomial More college educated compared
setal, al and young and environmental | transport data (driving license, ownershij regression | non-college educated young adult
2017) environme | adult (18- | variables are related | of moped, car/motorcycle and bicycle, pg models participated in cycling and public
ntal factors| 26) both | to the four transport | ownership for public transport), transport transport. Psychosocial variables &
in college modes in college and to work and other destination (frequency more important than environmenta
association| and non- | non-college educateq duration, combination of mode), variables for transport to
with college working young psychosocial factors (self-efficacy, socia destinations other than work.
walking, adults. norm, modeling, social support, perceive
cycling, benefits and perceived barriers), perceiv
public environmental benefits (residential densi
transport land use mix diversity, land use mix
and car access, street connectivity, walking and
use. cycling facilities, aesthetics, safety from
traffic, safety from crime, distance to
work)
(Singh, | New Delhi, Factors Inhabitant| Several morphology | Factors supporting and restricting the Qualitative | Most important factors affecting
2016) | India affecting s of of urban design either walkability of street located in pedestrians' perception of
urban neighborh| affords or restricts the neighborhood (Street enclosure, block walkability is related to build
walkability | ood walkability of length, street vitality, factors making envelop on either side of the stree
neighborhood. people uncomfortable) Enclosure, block length and edge

conditions were found crucial in
creating the perception of a walk
able neighborhood.
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Mero | Australia Predictors | Working | To make the Independent measures (self-efficacy, Pearson's | Inactive individuals were the least
m et for age (18- | promotional physical activity level, outcome chi-square, | likely to adopt or maintain AC, eve
al., initiating 65) intervention for expectation covering both health and McNamara | in the single day (WTWD). A single
2008) and active commuting transport benefit, physical activity ’s chi- day active travel is not associated
maintainin more effective, itis | participation in terms of time and durationsquare, with health concern. Avoiding the
g active important to identify | socio-demographic factors, distance from bivariate stress of driving and the hassle of
commutin the determinants of | home to workplace, body mass index, and parking were the only significant
g such behavior from | mode used in a particular day at pre and multivariat | predictors of AC on WTWD.
transport as well as | post campaign, daily amount of e.
health perspective | walking/cycling to and from work,
regularity of this behavior.
(Mufio | Spain Latent Employee| In order to develop | Objective factors: Socio-economic and | Explorator | Lifestyle, safety and comfort,
zetal., variables | s and effective cycling household characteristics, mode y awareness, direct disadvantages,
2016) affecting students | policies it is essential availability, trip characteristics Subjective factor subjective norm, and individual
bicycle making to understand the key factors: Cycling indicators. analysis capabilities are six latent variables
commutin | commutin | factors influencing (EFA) associated with active commuting.
g g trip bicycle commuting
(Kaczy | Manhattan, Institution | Employee | People with a Socio-demographic factor, walking time toChi-square | The presence of workplace physic
nski et | Kansas al factors | s more workplace work, employer's encouragement for activiests, and cultural supports is related to
al., influencin | than 18 environment having | commuting, perceived number of Binomial more active commuting behavior
2010) g active year old | cultural and physical | coworkers actively commute to work, logistic and may especially encourage act
commutin supports are more availability of bicycle facilities a, number| regression | commuting among women.
g likely to walk or of times per week walked and bicycled to
bicycle to work. or from work
(Ogilvi | Glasgow, Personal | Resident | Perceived Socioeconomic status, perceptions of the multivariat | After demographic and
e etal.,| Scotland and ofa characteristics of local environment, travel behavior, e logistic socioeconomic characteristics wer|
2008) environme | household| local environment physical activity and general health and | regression | taken into account, neither
ntal aged 16 | and objectively wellbeing perceptions of the local environme
correlates | or over assessed proximity nor objective proximity to major
of active transport facilities are road infrastructure appeared to
travel and important along with explain much of the variance in
physical socioeconomic and active travel or overall physical
activity demographic factor activity in this study

to define the level of
active travel

13| Page



11

Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(De Belgium Psychosocj Working | To influence Self -report measures of cycling, t-tests, Chi-| The findings suggest that when
Geus et al and adult (18- | commuter cycling, it | demographic variables (Age, gender, BMISquire, people live in place with adequate
al., environme | 65) is necessary the highest level of education, working | logistic cycling facilities, individual
2008) ntal to identify the factors| situation, distance and frequency of regression | determinants outperform the role @
predictors that can be changed, traveling to work and living area), environmental determinants.
of cycling so that relevant psychosocial variables, self-efficacy, Promotional campaign should hav
policies and effective| perceived benefits and barriers and an aim to create social support by
interventions can be | environmental attributes (destination, decreasing social barriers and
developed traffic variables an d facilities at the work increasing awareness and self-
place ) of cycling for transport efficacy
(Titze | University of | Environme | Universit | To better understand| Socio-demographic aspects (Gender, ag Multi- Regular cycling was negatively
etal., | North ntal, y students| the determinant of BMI. Economic status, exercise level) an nominal associated with the perception of
2007) | Carolina social, and cycling it is necessary cycling behavior, and perceived regression | traffic safety and positively
personal to explore the environmental, social, and personal analysis associated with high safety from
factors and different correlates of attributes of cycling for transportation bicycle theft, many friends cycling
cycling for cycling behavior in to the university, high emotional
transportat general and for satisfaction, little physiological
ion transportation in effort, and high mobility. Irregular
particular. cycling was positively related with
environmental attractiveness and
little physiological effort.
(Van Belgium Physical | Older A well perceived Access to facilities (shops & services, Content To promote walking for
Cauwe environme | adults & | environment with public transit, connectivity), walking analysis transportation a neighborhood
nberg nt and 65 years) | objectively facilities (sidewalk quality, crossings, should provide
et al., walking identifiable facilities | legibility, benches), traffic safety (busy good access to shops and service
2012) for is suitable in traffic, behavior of other road users), well-maintained walking facilities,
transportat encouraging more | familiarity, safety from crime (physical aesthetically appealing places,
ion walk trip for factors, other persons), social contacts, streets with
transportation. aesthetics (buildings, natural elements, little traffic and places for social

noise & smell, openness, decay) and
weather

interaction. In addition, the
neighborhood environment should
evoke feelings of familiarity and

safety from rime.
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Craig | Canada Physical | All Physical activity Neighborhood characteristics, socio- Hierarchica
etal., activity inhabitant | particularly walking | demographic information (income, [ linear A positive association found
2002) and s to work and the university education, poverty, and degree modeling between environment and walk for
physical physical environment of urbanization), mode of transport to wark work, that reinforce the ongoing
environme of the neighborhood movement of integrated
nt is correlated to each communities for residential and
othel other norresidential activitie
Manhattan, Eco- Employed| Attitude towards EFA (Individual's overall behavior t-tests and | Individuals in the top quartile of
(Bopp | Kansas, US | friendly young to | environment has toward ecology-related issues), AC analyses of| EFA scores
et al., attitude in | middle significant patterns, motivators and barriers for AC,| variance were more likely to actively
2011b) adopting | aged potentiality to predict| and commute and less likely to drive
walking adults likelihood to promote| demographics (Age, Gender, Ethnicity, and reported more self-efficacy,
and active transportation | education, type of employment), fewer barriers, and more motivato
cycling to and discourage car | commuting pattern (number of times for AC.
work use. per week that they walked, biked, and
drove to and
from work)
(Feuill | Paris, France| Built Adult (18 | Places with Time spent walking for errands and for | Geographic| Spatial heterogeneity of
et et environme | or more | contrasting local leisure, 19 built and socioeconomic ally relationships between walking and
al., ntal factors| than 18) | contextin terms of | environmental features. weighted the built environment occurred
2015) and built environment is regression | across the entire studied area
walking associated with the models
for level of walking,
commutin
g and
leisure
(Frank | Atlanta, Built Adult The walkability of a | BMI, gender, Ethnicity, age, education, | Logistic Land-use mix had the strongest
etal,, | Georgia, US | environme neighborhood is not | income, time spent in car and distance | regression | association with obesity and each
2004) nt at local equal everywhere, | walked, built environmental measures(land additional kilometer walked per da
level, hence more localized use, street network, connectivity and was associated with a 4.8%
travel observation of mixed use) reduction in the likelihood of
pattern, relation between obesity.
physical urban form, transport
activity activity ad obesity is
and necessary
obesity
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Hess | France Active Adult Even though there areFactors already used (built or physical | content The under explored factors are:
etal., Mobility more than| intention in the environment factors including land use, | analysis, housing situation within the urban
2017) and 18 contemporary accessibility to shops and green space, | scoping structure, overall consideration of
Environme researches to explore transportation systems and networks, review and | the activity space beyond the limits
nt the factors affecting | architecture, sidewalks, traffic, street cross of the residential neighborhood, th
the active travel lightning, and crime rate. Social tabulation | perception of all the transportation
behavior, still there | environment factors include income, modes, and the time scheduling
are novel factors not| education and social characteristics)and impacting the modes actually used.
yet studied for this new factors are considered for the new
purpos: guestionnaire developmt
(Hoehn| US Perceived | Aged 18 | The environmental | Physical activity behavior (including both Chi-square | This study of urban environments
er et and to 96 characteristics of transportation and recreation based and logistic | supports some direct relationships
al., Objective | years) neighborhood has physical activity level), environmental regression | between the environment and
2005) Environme significant influence | measure both physical and social physical activity behavior.
ntal not only on leisure | environmental variables, perceived Availability of potential destination
Measures time physical activity| environmental measures. within walking distances have
and as well as transport influence in the level of recreation
physical related physical and transportation related physica
activity activity activity. However, in case of
(walking recreational physical activity along
& cycling with built environment social
) environment is also dominant.
(Jun Ohio, US Physical | Adult Neighborhood social| Neighborhood social environments (socialOrdinary Perceived walkability has a positiv
and and environment is interaction, sense of community), physicaleast square effect on neighborhood social
Hur, perceived associated with both | walkability of the neighborhood, residentsregression, | environment, whereas physical
2015) walkability physical and perceived neighborhood walkability Structural | walkability is not relevant to social
and perceived walkability| regarding factors selected in the measurjrgquation interaction and has a negative
neighborh of the neighborhood.| physical walkability, and demographic | modeling relationship with sense of
ood social characteristics. community because physical
environme walkability and perceived
nt walkability do not correlate into the

same direction

¢

[4%
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi:
Quebec, Cognitive | Undergra | Along with Neighborhood environment, physical Hierarchica| People who are in the habit of
(Lemie | Canada and duate and| environmental activity habits, variables from the theory | | multiple using active commuting do so more
ux and environme | graduate | variables, individual | planned behavior (TPB) regression | often. Cognitive variables play a
Godin, ntal students | perceived behavioral| and related cognitions, habit of using more important role than
2009) variables, control and attitude | active commuting, socio-demographic environmental variables in
and active towards active variables predicting and explaining active
commutin commuting, are also commuting. When environmental
g need to be considere variables were significant, they
in describing active were mediated by cognitive
commuting behavior variables.
(Cerin | US Neighborh | Adult The relationship Residential density, proximity to Multilevel | Presence of diversified destinations,
et al., ood (20-65) | between nonresidential land uses, ease of access twonfirmator | residential density, walking
2006) environme environmental factors nonresidential uses, street connectivity; | y factor infrastructure, aesthetics, traffic
ntal and physical activity | walking/cycling facilities, pedestrian analysis safety, and crime were positively
walkability particularly of traffic safety, and crime safety, weekly | was related to walking for transport;
walking for minutes of walking for transport and whereas, aesthetics, mixed
transportation and walking for recreation, socio-demographijc destinations, and residential density
recreational purpose| characteristics, were associated with walking for
is under studied. recreation.
(Owen Environme | Adult Both perceived Environmental attributes related to the | Quantitativ | Aesthetic attributes, convenience of
etal., ntal and objectively walking behavior of adults were identified e studies facilities for walking, accessibility
2004) attributes assessed from a previous literature review of destinations and perceptions
and environmental about traffic and busy roads were
walking attributes are found to be associated with walking

associated with
walking behaviors of
adults as well as
physical activity.

for particular purposes. Attributes
associated with walking for exercis
were different from those associat
with walking to get to and from
places.
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Saelen Environme Neighborhood Outcomes from the studies pertinent to | Review Residents living in a neighborhood
setal, ntal environmental neighborhood correlates with no motorizethased having higher density, greater
2003) correlates characteristics is transport are considered for analysis. analysis connectivity, more land use mix
of walking relevant to walking exhibit higher walking and cycling
and and cycling for for transport purpose compared to
cycling transport those who are living in low density
poorly connected and homogeneo
land use neighborhood.
(Sundq | Sweden Neighborh Adult The associations Age, gender, income, marital status and| Multilevel | A positive association between
uist et ood aged (20- | between neighborhood-level socioeconomic statuslinear as objectively measured neighborhoo
al., walkability | 65) neighborhood residential density, street connectivity, | well as walkability and physical activity
2011) , physical walkability and land use mix, individual's level of physicallogistic and walking behavior is found in th
activity, walking for active activity by accelerometer, Self-reported | models European context. No significant
and transportation or measures of physical activity differences in minutes/week of
walking leisure, and walking for leisure were found
behavior moderate-to-vigorous between highly walk able
physical activity and less walk able neighborhoods
require further
verification of its
association from
global and local
persiective.
(Rind | UK Built Adults Physical environment Socio-economic, demographic and trave|-Chi-square,| The active travel pattern among th
etal., environme | aged 16+ | affects socio- related characteristics of participants, Binary lowest income group is less affecte
2015) nt, economic inequality | physical environmental characteristics botlogistic by physical environmental
socioecono in active travel detrimental and beneficial to health regression | deprivation. Socio-economic
mic behavior. gradient in active travel appears tg
inequality be independent of physical
and active environmental characteristics
trave

2d
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Turrel | Brisbane, Built Mid-aged | The disadvantaged | Neighborhood disadvantage Multilevel | Higher levels of walking for
| etal., | Australia environme | adult (40—| neighborhood and its (socioeconomic score), built environment multinomia | transport in disadvantaged
2013) nt and 65 years) | built environment, measures (street connectivity, density, antlogistic neighborhoods was associated with
health access to motor land use mix), socio demographic regression | living in a built environment more
inequality vehicle and walking | characteristics, participation in physical conducive to walking and
for transport are activity, activity pattern, access to motor residents of these neighborhoods
interrelated. vehicle having limited access to a motor
vehicle
(Turrel | Brisbane, Socio- Mid- and | Neighborhood Neighborhood disadvantage linear The number of never walker is low
| etal., | Australia economic | early old- | disadvantage, (socioeconomic score), Education, regression | in the disadvantage neighborhood
2014) factor, age (40 — | individual-level employment status, and occupation, model, and the walking for transport
neighborh | 70 years) | socioeconomic household income, walking for transport| logistic decreases over time.
ood and position and walking modeling
walking for transport are
for associated to each
transportat other
ion
(Babey | California Socio- Adolesce | Socio-demographic, | Socio-demographic information of Logistic Child's active mobility does not
etal., demograph| nce age | family and adolescence and parents, how often adultRegression| depend on single factor. It depends
2009) ic, Family, | (12-17) environmental factors present after school, how much parent new on the individual factors of children
and are associated with | about that, name of the school, parents and parents, family structure,
Environme active communing to| walking for transportation, perception income, environmental factors and
ntal and from school about neighborhood adult's supervision. Without Parents
Factors supervision, adolescent are more
likely to actively commute, even
though it depends on age of the
child and parental conditit
(Bring | Switzerland Personal | Children | Active commuting to | Main mode of children, frequency to Multivariat | Parent's perception about safety in
olf- and of school varies across | accompany children, child's gender, e child's way to school influence
Isler et environme | different | communities nationality, maternal education, family regression active commuting. Children from
al., ntal factors| age structure, child's height and weight, day models urban area and dense are involved in
2008) associated care attendance after school, number of|car active commuting. Possibility of

in the household, perception about way to

school, license for child's independent
mobility, distance to school, altitude
different between school and home,
densityaround hom

socialization increase safety
perception, there are also variety ¢
factors affect parental behavior like
child's age, availability of car, safety
concern, maternal status. Distal

=+
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
between home and school should
short
(Witte | New Zealand | Parents | Children Children have less | Parents were initially asked about their | Descriptive | Changes in social policies, life style
netal., perception freedom than their | play, active travel and neighborhood analysis have impact on community and
2013) and child’s parents experiences while they were children family life. Insecure employment,
active themselves and their children’s play and diminishing role of the school as the
travel mobility behaviors that differed from thei heart of the community and
own at the same age. demographic change is also
affecting child's independent active
mobility
USA Active Adolesce | Individual, social Number of day travelled to and from Multinomia | Kids who live near the school,
(Carlso movement | nce environment, built school using active travel, perception | regression| parents perception about active
netal., of environment and about neighborhood, self-efficacy for models travel and neighborhood safety
2014) Adolescent policy factors work | physical activity, parent's support for living in dense area, street
together to influence | physical activity, decisional balance for connectivity, pedestrian safety are
active travel of youth| physical activity, perceived barrier for important for active transport
active travel, socio-demographic
information of both parents and kids,
education, marital status, work status,
vehicle ownership, parent's active travel
pattern, perception about neighborhood
around home and schu
(Pont | Australia Urban Children | Participation in active Child, parent and family characteristics, | Pearson’s | The proportion of children who
et al., design, age 9to | travel during the child’s and parents’ weekly time spent | Chi-square,| used AT at least once in the
2013) family 12 school journey is being physically active, parents’ estimate  tast ang | Previous week was greater for those
decision associated with the | and evaluation of their child and parents : living in areas of relatively high
and child's relative influence of | attitudes about physical activity, parents’ regresslon environmental supportiveness for
travel from environmental and | estimate and evaluation of the analysis AT. Parents’ estimates of these
home to personal factors environment, travel outcomes (how his ar variables were more effective in
school her child travelled to and/or from school) predicting AT status than those

measured objectivel
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Author | Study Area Focus Age Main Argument Factors considered for analysis Statlstlgal Findings
groug analysi
(Timpe | Australia Neighborh| Children Perception (Parent's| Socio-demographic information, child’s | Description | Parent's perception about traffic in
rio et ood and Children) about | usual walking or cycling to local statistics the neighborhood, provision of
al., environme neighborhood has destinations, types of destination walk ablgnq public transport, car ownership rate,
2004) nt and significant influence | distance, and their perceptions of their, . road pattern, available sports
. : o . - - . analysis of o ; .
active in child's active travel child’s perceptions of traffic, strangers, . facilities, safe pedestrian an cycling
transport road safety and sporting venues, and thgjarance facilities and child's perception
perceptions of their parent’s views (traffic, about available public spaces neal
strangers and road safety). to home are significant predictor in
defining child's likelihood to use
walking or cycling.
(McMi | US Built Children Non-urban form Child's travel pattern to and from school,| Binomial The opportunity for “eyes on the
llan, environme factors are often parents travel pattern to school, perceptiptgit street” may increase a caregiver’s
2005, nt and overlooked in about safety and traffic, perception about regression level of comfort about a child
McMil child's defining travel neighborhood design feature, perception traveling by non-motorized means
lan, active behavior where they | about driving behavior in neighborhood to school. Surprisingly, the
2007) travel might have greater or around school, attitude towards active proportion of street segments with|a
similar influence overn transport, perception about social and complete sidewalk system showed
urban forms factors. | cultural norms to AT, self-report of their no relationship to travel behavior to
own AT, demographic question about school.
household.
(Schoe Child’s Children | There is associations Search for paper was done with the Literature | Most studies focused solely on
ppe et independe of independent following term: child, adolescent, review active travel to and/or from school
al., nt mobility mobility and active | adolescence, youth, kids, independent and showed significant positive
2013) and active travel to various mobility, active travel, active commuting, associations with physical activity.
travel destinations with active transport, walk, cycle, cycling, The same relationship was detected
physical activity, physical activity, active, sedentary, sitting, for active travel to leisure-related
sedentary behaviour | weight, body composition, body mass places and independent mobility
and weight status index (BMI), overweight, obese, obesity, with physical activity. An inverse
and adiposity. relationship between active travel {o
school and weight status was
evident but findings were
inconsistent
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3. Chapter: Methodology

The methodology part of this study is organizedoading to the specified objectives of the research.
Therefore, the research has two distinct stages.fif$t part is the statistical analysis and spatielysis

to find out the association between demographiciosconomic, trip and environmental factors and
active mode choice, as a means of commuting puspd$e second section is to understand the case of
Grenoble and students’ perspective with respettidaleveloped framework based on ongoing literature
pertinent to active transport improvement measurdserefore, the research is based on both segondar
as well as primary data. Secondary data has bekectenl from the published journal articles and
recommended reports of the international orgamnatiworking in the field of active transportation
particularly walking and cycling. Besides, univeysivebsite, website of SMTC (Syndicat Mixte des
Transports en Commun), website of INSEE (Instituatibhal de la Statistique et des Etudes
Economiques) and Grenoble Alpes Métropole (2009% ieen used to get general information about the
university, Grenoble metropolitan area, Grenoblgy @s well as public transport condition in Grerobl
Besides, the primary data is collected from onlasewell as face to face interview from university
students. A brief discussion of the selected metlugy is given below

3.1 Problem definition and objective formulation

The ongoing researches about active travel oftemsight the factors affecting the mode choice bishav
of emerging adults (18-25), whereas it is agreeat thehavior that established at this age, endure
throughout the adulthood (Nelson, 2008). Alsositviorth to mention that at this stage of life, avgng
tendency to receive higher education after highostls quite obvious because of the competitive
contemporary world’s economic situation (Arnett0@)) Hence, the aim of this study is to incorpgrate
within the ongoing researches, the importance afrgmg adults (18-25), who are attending university
to identify the association between socio-demogaptnavel related and environmental factors and
active travel behavior. Therefore, two objectives fixed for this research. First, it is intendedind out

the potential factors and their association witkivactravel behavior of emerging adult. Secondsit
aimed to analyze the potentiality of alternativepiovement measures, through the development of a
comprehensive framework to augment the future adtansport uses, in case of Grenoble, incorpayatin
the perceptions of young adults.

3.2 Study area

Since, among the post industrialized cities, Euaopeities exhibits 3 to 5 times higher walking and
cycling trip compared to the cities from the U.Bu¢her et al., 2010a). The Grenoble city, whichl$®
renowned as an important European scientific cefigeselected as a case for this study. Two higher
education institutions: Institut d'Urbanisme de i@@grgle (IUG) and Institut de géographie alpine (IGA4)
Université Grenoble Alpes as well as the architecachool: Ecole nationale supérieure d'architectier
Grenoble (ENSAG) are selected to study on the stsdeaged 18 to 25. The main campus of the
university is located in Saint-Martin-d'Heres, whis another city of Grenoble metropolitan areaeti
neighboring city of Grenoble city). Here, Grenoldity is selected instead of Saint-Martin-d'Héres
because, Grenoble city is the center of Grenobleapelitan area and center of investments. Theegfor
students from the main campus are not includedérstudy. Another reason to exclude the other stade
from different scientific departments is to incluthee perception of future geographers, architeatsl,
planners in the study (cf. Map 4-4).
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3.3. Data collection

3.3.1. Primary data

As, the idea is to incorporate the perspectivesnoérging adults, attending university, in underditagn
their travel behavior, thus, a cross sectional tijpmsaire survey has been carried out in the ssdect
institutes and school to collect the primary daAtathe beginning of April, 2017, aonline questionnaire
was randomly distributed among the students, aggdol25 from IUG, ENSAG and IGA. The
guestionnaire was both in English and French. Baetn 300 students are enrolled in IUG Institute) 60
students in IGA (UGA, nd-a, UGA, nd-b) and 1000dstats in the ENSAG (ENSAG, 20138 students
respondedamong the randomly selected students from theteelénstitutes.

In the online questionnaire, major questions weskeed about four distinct types of journeys, such as
journey to university, grocery, office, and leisuudent responded to the questions related to the
primary mode that they use in an ordinary weekctmaplish the selected four types of journeys. &her
were also some questions in the questionnairepticaxe the reason for choosing a particular méateg
particular journey. Moreover, to understand theepttrip factors, respondents were asked about the
availability of alternative modes, as well as theieferred mode of travel. Additionally, there were
guestions regards to the trip frequency, time meguifor each trip. Besides, using the questionnaire
survey, it was also investigated the difficultibattrespondents face during their trip throughvaathode
(e.g. walking and cycling).

Other than the trip information, some questionsewelated to demographic and socio-economic factors
like age, gender, height, weight, housing typepine, study level, car ownership, bicycle ownership,
driving license and nationality. Furthermore, twielthe information related to the associationwasn
active travel behavior and environmental factorsme questions, on the available facilities in
respondent’s neighborhood, using a Likert scalet @#isfied, moderately satisfied and very satiBfie
were incorporated. Facilities included in the dioemaire were related to the pedestrian, cyclind a
public transport, driving facilities, available greand open spaces, crime safety, traffic safeysores,
available non-residential facilities, aesthetiasg anteractions with the neighbor in their neighimrd.
The online questionnaire is available in Appendix B

For the construction of the questionnaire, a bnaadew of published literatures related to actiraevel
was carried out to find out the selected list oftgptial demographic, socio-economic, trip and
environmental factors associated with active trgeklTable 2-1). A pilot survey was conducteddsef
circulating the online questionnaire to make thesdfionnaire more precise, logical and clear.
Furthermore, through the pilot survey unnecessaegtipns were omitted which were quite persongl (e.
marital status) and were not important to the cdndé the study, e.g., information related to joeyrto
work.

Along with the online questionnair@5 face to face interviewswith the same questionnaire were
conducted. Before doing the face to face intervidwwas ensured that selected students did not
participate on the online survey to avoid the digilon. Apart from the questionnaire, in the faxdaice
interview students were asked to drop the pin m@vogle map showing the approximate places where
they live (home in Grenoble), do shopping (grocen® for administrative works (Bank, post, and
insurance office), go to meet friends and do spactsvities. Additionally, students were also asked
elucidate their responses in order to dig deepter timeir perception, emotion and feelings (Addidibn
guestions asked in face to face interview avail@gpendix C). Furthermore, a ground level obseorati
was carried out by the author to validate the imfation provided in the face to face interview. Eiere,
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data provided in the spatial mapping was utilizedtfie ground observation of those area markedhdy t
students in the Google map (cf. Map 5-7).

3.3.2 Secondary Data

For the purpose of this study, different authestiarces are used to collect secondary data. Fiedt, ¢o
understand the land use pattern of Grenoble, laeddata is collected from Ministere-de-la-Transitio
Ecologique-et-Solidaire (2015) which is the providé Corin Land Cover (CLC). CLC contains five
broad land use types (artificial territories, agltioral territories, forests and semi-natural hatiit wet
area, water surfaces) comprised of 44 differenesypf component. For this study, urbanized areas
(continuous urban fabric, discontinuous urban gbindustrial or commercial areas and communicatio
networks (industrial or commercial areas and putalailities, road and railway network and assodate
area, airport), mines, landfills and constructidtess forest areas, agricultural land, vegetatiozaga
among the 44 components of CLC are selected faiaspaalysis (cfMap 4-2).

Furthermore, the walk Score values (walk score igkability index), which reflect the land use mix
and density of particular area, is collected frorhe tofficial website of Walk Score®
(www.walkscore.com). From this website the walkifpibf an area is explicated by a number ranged 0-
100 where the value ‘100’ reflects highest walkigpbdnd ‘0’ reflects lowest walkability. Walk scotses
Google map to identify nearby restaurants, coffemsbars, groceries, parks, schools, entertainareht
errands located within 1 mile buffer from the s&delcposition. The detail description of walk sce
explained in chapter 5. Apart from these two offiavebsites, other websites of selected institateb
school (UG, IGA, ENSAG, UGA), and organizationsMBC, ADTC, INSEE, Grenoble-Alpes-
Métropole, Transdev, SEMITAG) are also selectedHersecondary data resources.

Furthermore, to develop the online questionnaire factors having potentiality to influence actixevel
behavior, of young adult, have been elicited frdme foublished journal papers, related to active
transportation and socio-economic, demographicsiphly and environmental attributes (cf. Table 2-1).
Moreover, the framework consists of major strateigierventions successfully adopted in different
countries to promote active travel, is developededaon an extensive literature review of published
journal, article and report (cf. Table 7-1).

3.4. Data Analysis

For the analysis of the obtained data at the vegiriming, respondents which were not aged 18 to 25
were excluded for the further analysis. As a redudim the total 58 online responses, 49 respoases
only selected for further analysis. Two kinds oélgsis, to understand the association betweenrdiffe
factors selected from the literatures and actiavel, have been conducted: Statistical and spatial
analysis. In the spatial analysis, information otgte only from the face to face interview is sedectBut,

in the statistical analysis responses from botinerdnd face to face questionnaire survey is ssle@9
online and 35 face to face interview).

3.4.1. Achieving the 1 objective

3.4.1.1 Spatial analysis

To understand the factors affecting the activedr&ehavior of young adult from the spatial perspec

a spatial mapping exercise was conducted with tiieetsity students during the time of face to face
interview. In this exercise, randomly students frira selected institutes were asked to drop a pin o
Google map showing the neatlplot/road of their home and other potential plasbgre they go in an
ordinary week (like to shop, to leisure activityinradministrative office). A base map is prepapaded

1 To ensure the confidentiality exact date and axidveas not asked voluntarily
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on the latitude and longitude obtained from thepdeal pin exercise of the students. The obtained geo
codes are then projected in the Lambert Confornoaical Projection system for further analysis. far
purpose of this study, home is considered to betigin of all trips. The prepared base map of iarend
destination of different types of trips are theralgped separately based on three spatial attributes
aggregate land use pattern, land use mix (walkeyamd service area of public transportation system
From this analysis, potential land use-transpotraction in describing young adult’s active travel
behavior is elicited. From the spatial analysig, ithfluence of environmental factors associatedh wie
active travel pattern as well as their destinatibaice is demonstrated through maps prepared iGISc
10.1.

3.4.1.2 Statigtical Analysis

To understand the active travel behavior of thgeigroup statistically, a conceptual framework is
developed based on the Theory of Triadic influedeseloped by Flay and Petraitis (1994). The
assumption of this conceptual model is that, yoadgits’ travel behavior is influenced by severatali
factors which further affect their personal factorselect a mode for particular purpose. Here ucailt
personal, socio-economic, environmental and trgpof@ are considered as potential distal factasymae

to have influence on students’ active mode choileakior. Data from the questionnaire (49 responses)
and face to face interview (35 responses) is ardlymased on the conceptual model through des@&iptiv
statistics and binary logit model, using SPSS wvar24.0 for Windows. As, student’s active mode
choices (walking, cycle and public transport) fdfedent journey purposes is recoded in a dichotosno
format (0, 1: 1 means use that particular mode @Gmdeans do not use that particular mode for that
particular trip), therefore, binary logit modelsfiperfectly under this circumstance to predictvitilial
decision in choosing particular mode compared hemopossible options available to them.

Binary logit model is a logistic regression modwttprovides a best fitting equation or functiomgghe
maximum likelihood method, which maximizes the @oitity of classifying the observed data into the
appropriate category, given by the regression woefits. Logistic regression gives each predictor a
coefficient ‘b’ which measures its independent cibation to the variations in the dependent vagabl
The dependent variable can only take on one ofwibevalues: 0 or 1. At the same time, the regr@ssio
gives a log distribution which is also called lodibgit is normally explained by the odds ratio afhi
means the likelihood of an independent variableetdhe member of a target group of dependent Jariab
(Hilbe, 2016).

First and probably the most important step of rognihe binary logistic model is to determine the
variables that can explain and predict the decigiaiking process. These variables are usually called
‘explanatory variables'. For this study, these arpltory variables are grouped into three sub cetgo
socio-demographic, trip and environmental factoexi\ explanatory variables are refined and for that
purpose a correlation matrix has been formed amtrg explanatory variables to check the
multicollinearity. If explanatory variables are hlg correlated to each other, then the model might
become biased towards some variables. The idéahs, correlation coefficient between two explagt
variables is larger than 0.8 then those will bewed from the model.

Depending on the trip purpose and mode choicealkas of each subcategory pertinent to that péaticu
trip is used to run the model. The list of key expltory variables and coding are given in Apperidix
At the same time, dependent variables i.e. modécehis divided depending on the trip purpose.
Therefore, 36 different models have been develdpegkplicate the association between ‘explanatory’
and ‘exploratory’ variables. In each model, it the®n assessed that how a particular mode choice for
given purpose is influenced by several distal flagtoonsidered in this study. The list of variabiles
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shown in the Table 3-1. Here, socio-demographicalbdas, those contain both cultural and personal
information, are fixed for models (12 models). lRermore, models developed by travel factors comtain
types of variable that contain travel informatidooat that particular trip purpose (12 models). &iny,
model developed on environmental factors contaén garception about neighborhood for all types of
trips (12 models). Within the scope of this studye final model combining all factors (socio-
demographic, travel and environmental) for eaghitrinot developed.

Table 3-1: List of explanatory and exploratory abies used for developing model

lanatory variables Socio-demographic factor Travel factor Environtaéfactor

Exploratory’ varia

Mode used for the trip t@ Present study level » Other available [ Perception about the
University (Walk, Cycle s Affiliation with the mode for tripo  |neighborhoowhere
Public Transport) university particular purpos student live (Available
Mode used for the trip t9 Age » Preferred mode [pedestrian facilities
Grocery (Walk, Cycle, Height among all the cycling facilities,public
Public Transport) * Weight alternative transport facilities
Mode used for the tri gender » Trip frequency  (driving facilities, greer
administrative work, current income status e Trip duration spaces and park, crin
(Walk, Cycle, Publig, Housing type safety, traffic safety
Transport) « Nationality nor-residential

facilities, beautificatior
and social interactio
with the neighbol

Mode used for the trip t
leisure activity (Walk,
Cycle, Public Transport)

RCar ownership
» Bicycle ownership
» Driving license

Source: Prepared by author, 2017

3.4.2 Attaining second objective

To fulfill the second objective, a comprehensivanfework containing potential interventions taken in
different countries to promote active transport, usedeveloped through extensive literature reviadw
journal articles (cf. Table 7-1). Based on thisrfeavork, the situation in Grenoble is analyzed thiothe
information from ground observation (2017), pubdidhreports, and web sites of concerned authorities.
Furthermore, the perceptions young adults reladethdse interventions is also included to justig t
analysis of the case.

3.5 Findings and recommendation

Finally, major findings from the statistical andasipl analysis as well as the analysis of the ceile
respect to different types of interventions are mamzed to give recommendations related to the
promotion of active transportation in Grenoble.

3.6 Chapter conclusion

In this chapter the detail methodology of this gtigdgiven. The coordination schema of the methagipl

is attached in Appendix A. Depending on this mettogy the following chapters of this thesis is
organized. However, in the following chapters, befstarting a particular analysis, detail explamatf
methodological approach has been provided.
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4. Chapter: Case study

Active travel tendency varies from place to pla€er this study to understand factors affectingvacti
travel pattern, Grenoble city situated in the seuttpart of France is selected as case study @b.4vL).
Grenoble City is the center of Grenoble MetropalitArea which is the Second Rhéne-Alpes
agglomeration specialized in scientific activitieGrenoble metropolitan area is composed of 49
municipalities and it is placed in the middle opas (3 massifs), about 100 km. southern from Lywh a
150 km. south-western from Geneva. In order to tstdad the case properly, briefing of Grenoble
Metropolitan Area and Grenoble city will be donetliis chapter in a parallel. The main contentshf t
chapter are general socio-economic informationd lase and public transportation condition of the
Grenoble City and Grenoble Metropolitan Area. Aladarief overview of Université Grenoble Alpes will
be discussed here, as the main target group ostilnily is composed of the students from this usityer
Map 4-1: Location map of Grenoble Metropolitan Aeeal Grenoble City
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3.1 Socio-demographic condition of Grenoble

The Grenoble city is the highly populated munidiyahmong the total 49 municipalities of Grenoble
agglomeration (36% of the total population of Mewtitan Area), though the area of the city is only
3.3% of the total metropolitan land area. Alsdsithe highly dense area, comprising almost hathef
dwelling and employment within this small area (B 2014). Moreover, it is the economic growth
engines of metropolitan area. General informatiooua Grenoble Metropolitan Area and Grenoble City
is given in Table 4-1.

Table 4-1: Socio-demographic profile of Grenoblettdgolitan Area and Grenoble City

Grenoble Metropolitan area Grenoble city
Number of population 442,772 160,215
Density (number of inhabitants per Rm 811.6 8,837
Area (knt) 545.5 18.1
Population growth rate between 2008 to 2013 (%0) 0.5 0.4
Number of households in 2013 203114 83394
Total number of dwellings in 2013 224,220 95,333
Total employment (employed and self-employed) 221,402 94,645
at the place of work in 2013
Labor force participation rate for 15-64 year o|ds 71.9 70.1
in 2013
Unemployment rate for 15-64 year olds in 2013 12.4 15.2

Source: (INSEE, 2014)

Beside the importance of the Grenoble city, theropetitan area is correspondingly important for its
spatial location which is a unique balance betwesnral environment and urban development. Sifce 1
January 2015, this area of 49 municipalities get French “Metropole” status (Grenoble-Alpes-
Métropole, 2009b). Apart from its touristic attriact and according to its scientific structural imimce,
the metropolitan area is also important for stusleas the total number of students in the metrigyoli
area is almost 8.8% of the total population (INSE&!4). Besides student’s assembly in this aremeth
are also other diversified professionals workingehextended from farmers to higher intellectual
professionals. Therefore, the metropolitan aredbéstdiverse socio-economic profile, cultural egaand
mixed of different nationality (cf. Figure 4-1).

Figure 4-1: Distribution of different occupation@renoble Metropolitan Area
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Source: (INSEE, 2014)
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As a consequence of the university activities (giénd research), the population of this metrgpeli
rather young. Half of the population is under tlge @f 35; a quarter is between 15 and 29 (INSEE,
2014).

3.2 Land use pattern

Grenoble metropolitan area is surrounded by threemain ranges, to the north the Chartreuse, to the
south and west the Vercors, and to the east tHed®#ine range. Grenoble is also famous as the té&api
of the French Alps”. Therefore, the dominant laseé type is the forest area covering the mountdiis T
forest area includes hardwood forest, coniferousstoas well as other types of mixed forest ktap
4-2). Beside forest, dominance land use categoryriswtyral land that is scattered in all the sulaurb
areas. Apart from this, the flat land contains tiwgor urban fabric, commercial, industrial and bl
facilities those are extended in the east-westsmdhern direction. It is apparent that the cortirsu
urban fabric (80% of the surface is impermeabldjnisted only in the Grenoble city. The other citie
contain continuous urban fabric (30 to 80% of thdaxe is impermeable) (Ministere-de-la-Transition-
Ecologique-et-Solidaire, 2015). Both, continuousi atiscontinuous urban fabric contains buildings,
roads, vegetation and artificially covered surfaddso, a significant amount of water body is a&hig,

as, it is the area where the river Drac joins ##gd. Since, Grenaoble city is located almost atémer of
the metropolitan area, the dominant land use typéhis area is urban fabric (Both continuous and
discontinuous) along with prominent industrial, coercial, public facilities.

However, the closest neighbor cities of the Grematity, are Saint Egréve, Fontaine, Saint-Martin-
d'Heres, Echirolles, Eybens, Meylan, Pont-de-Clailso containing important urban status for the
metropolitan area as a whole. In these cities,lahd use is especially continuous urban fabric @her
industrial, commercial and public facilities ar@minent. The only airport of this metropolitan ates a
leisure vocation and it is located in the boardedboméne city which is located in the north-easteant

of the metropolitan area (10km from Grenoble). Tenoble civil and commercial airport is placed
much more northern: at Saint-Geoire-en-Valdennkmforth from Grenoble city.

Table 4-2: Land use distribution in Grenoble Metiitan Area

Land use Percentage of total area
Agricultural Land 8.61
Vegetation 3.68
Water body 5.95
Sports and Leisure facilities 0.41
Road and Rail network 0.25
Mineral extraction site 0.11
Industrial, commercial, public facilities 2.99
Green urban area 0.09
Forest 68.32
Discontinuous urban fabric 8.48
Continuous urban fabric 0.29
Beaches, dunes, sands 0.09
Bare rocks 0.67
Airport 0.05

Source: (Ministere-de-la-Transition-Ecologique-etidaire, 2015)
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Map 4-2: Land use map of Grenoble Metropolitan Area
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3.3 Transportation
The hierarchical order in Grenoble in making tripdatransport decisions follows ascending order-
communes, Grenoble Alpes Métropole, Conseil Dépmatdal de I'lsére, Conseil Regional Auvergne
Rhéne-Alpes, Etablissement Public Foncier LocaHERE (land supply structure), and State. In
Grenoble Metropolitan area, the organizing autiaftmobility is the Syndicat Mixte des Transpogts
Commun (SMTC). Transdev Group is the public transpperator in France whereas SEMITAG is a
semi- public company partner of the Transdev Greagures on behalf of SMTC the management of the
entire tram and bus network in this metropolitageasind recently taking care of bike rent (Transddy,
Therefore, it can be stated that the public trarispgstem in Grenoble is running through the joint
venture of public-semi private partnership. It ppeved that Grenoble Metropolis has one of thea bes
transport network in France. A brief summary of tyyee of transport services is given in Table 4-3.
Table 4-3: Public transport service in Grenoblengablitan area
Tram

= 5 tram lines (A/B/C/DIE)
Bus

= 66 lines CHRONO: C1/C2/C3/C4/C5/C6
The Chrono lines offer direct access to the cityteg connections to busy areas and the trgm.
The service of this line is equivalent to thathw tramway in terms of frequency and
amplitude

= 12 lines PROXIMO: 11/12/13/14/15/16/17/18/19/20221/
These lines serve the dense areas of the conurhbvatide favoring a connection with the tram
lines and the Chronos lines. This line has a fraquenore precisely of 7 to 15 minutes during
peak hours.

= 28 FLEXO lines: numbered from 40 to 69
These lines provide local access to the less dmeses of the agglomeration and are connegted
to the main trading centers and to the other loféhe Tag network. They operate on regula
service during peak hours and on reservation kpe#k hours (reservation at least 2 hours
before travel).

= 18 parking-relay

= 320 km of cycle tracks
Bicycle = 5000 Métrovélos for hire (3 € per day)
= 12,000 bicycle parking spaces
Source: (Grenoble-Alpes-Métropole, 2009c¢)

Public
transportation

=

This urban network is complemented through intéraar car managed by 'Isére General Council
Network, the Trans'lsére network and Rhéne-Alpgsoral train network called TER in France: Trains
Express Régionaux.
There are also different pricing options within thmetropolitan system. Inside the communes of the
Grenoble metropolis, one can travel with:
1 Trip€1.50
The ticket is valid for one hour; connecting andumne trips are allowed. The use of other
transports than metropolitan buses and tramwayslioeed with the same ticket: inter-urban
bus (Translsére) and trains (TER), if this usengde the metropolitan area .one can buy tickets
from the bus driver (2€)
e 10 trips for €13.40 or 30 trips for €36.50
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Tickets can be used by several people to travedtiey using the same ticket, which has to be
stamped each time by all travellers.

* Trip - Group Rate 10.50 €
This ticket is reserved for groups of 10 to 30 pess One can ask this ticket by making the
authorization request at least 48 hours in adviooe AlloTAG

» 1-day Visitag ticket €5.00
This ticket enables users to travel freely all adthe network during one day.

» 3-day Visitag ticket €12.00
This ticket enables users to travel freely all abthe network during three days starting the day
of the first stamp.

» 10 trips at a discounted rate of €10.50
This ticket is reserved for people who are disalaled/or aged over 65 on presentation of their
disability card or of an identity document.

 TRIBU €5.00
The ticket is valid for one calendar day acrossettire network for a family of between two and
five people, who must travel together. A family me@ne adult accompanied by one, two, three
or four children, or two adults accompanied by da@ or three children. The children must be
under 18 years of age.

e There are also the encouraged prices to let thel@pdémave their car at Park and Ride (P+R), and
take the bus or tramway. Usually they pay for theking place for a day at the price of TAG
transportation tickets, and they have the possiliiti make back and forth ride with this parking
bill.

e Monthly subscriptions on OURA card allow one tovélafreely on the TAG network
(metropolitan area) and on a TER-SNCF route whtaén of origin or destination is Grenoble,
Giéres, Saint-Egréve, Pont-d€laix or Echirolles (metropolitan municipalitiedjor students
less than 25 year old, this card can be rechamet fonth with 15€ only. Also, for the students
who is eligible to get social security and morent2& year old, payment is only 2.5€ per month.
For the rest of the age group and nonstudentsribighly card 55€ per month.

Source: (Grenoble-Alpes-Métropole, 2009¢)

Service area of Tram and Bus

In order to make the public transport more accéssitD3 trams are running on 4 lines with 63 statio
and 300 buses are running on 21 regular lines @&h bus stoppages (Grenoble-Alpes-Métropole,
2009c). Approximately, all settlements located ire@ble Metropolitan Area have access to public
transport system. Total service area of publicspart is about 10,720.5 Hectares whereas total dasal
with settlement is about 13,016.2 Hectares (inclgdiontinuous and discontinuous urban fabric, sport
and leisure facilities, road and railroad netwaitlke,smineral extraction site, industrial, commekcad
public facilities, green urban area and airportje Bervice area of the public transport networknfeach
stoppage within 400m covers almost 89.5% area 81€q1km) of the total land area of the Grenoltg ci
Therefore, it can be inferred that almost 89.5% areGrenoble city is commutable by public transpor
system. Here, area accessible within 400m from pablic transport stoppage is considered to be unde
the service area of public transportation as tlésadce is considered as standard maximum walking
distance for transit stoppage (Rattan et al., 202130, it is apparent in the Table 4-3 that Gldaaity

is the nerve center of the metropolitan area thatell connected with the other 48 communes through
public transport network.
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Map 4-3: Service Area of Public Transportation ie@ble Metropolitan Area
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3.4 Université Grenoble Alpes
The Université Grenoble Alpes (UGA) plays an impattrole in higher education and research in
France. UGA competes with the other best univessitivorldwide for its research and educational
innovations. It has almost 45,000 students, 5,%@ffssincluding 3,000 teachers and lecturers aba,
administrative and technical staff. These huge humesources are part of 24 faculties, schools or
institutes and 80 laboratories of this universityc@, nd-c). The main campus is located in Saintivar
d’'Héres- at the east of Grenoble (cf. Map 4-4).i@&s there are other 15 locations of the universit
outside the main campus. Among these 15 placeplatks are located in Grenoble Metropolitan Area
and the others are in Valence, Ardeche (Pradebni, Villar-d'Aréne and Montmaur, France (the last
two places are mountain research station). Howew#hin the metropolitan area, 10 places are in
Grenoble city and the other one is in Echirolles, there are 10 institutions within Grenoble cibda
they are almost evenly distributed from north taithopart of the city, a special character of these
locations is apparent (UGA, nd-d). Among these d€ations, for this thesis 2 locations where 3
institutions located are selected to catch thentialestudents i.e. young adults aged between 186to
years old to do this study. These three institstiare

* Institut d'Urbanisme de Grenoble (IUG)

» Institut de géographie alpine (IGA)

« Ecole nationale supérieure d'architecture de Glen@NSAG) (cf. Map 4-4 &Map 4-5).
The reason to select these institutions is to take account the perspective of future architect,
geographer and planner. It is worth to mention,teaén though the main campus is located in Saint-
Martin-d’'Héres city, Grenoble city is selected fois study as the case. This is because, the raaipuas
is entirely residential and compare to Saint-MadiHeres city, Grenoble city is more important as a
economic and historic center of the metropolitaeaarMoreover, it offers more activities and
opportunities, especially cultural, social anduegsactivities.
Among these three institutions, IUG offers mulalplinary and international courses, with an aim t
prepare students for careers in town planning. Tt provides students the opportunity to explore th
modern city and the tools essential for studyingyedbping and managing a city. Total number of
students enrolled in this institution is almost 30€gistered in Bachelor, Master degree or Doctoral
programs. This institution also runs Erasmus MunMasters of Sciences program in English with
several European partners entitled as Mudus Urbli@. is also affiliated with PACTE — Public
Policies, Policy Actions, Territories (UMR CNRS)btzratories and Federated Research Structure in
Networked Territories (SFR Territoire en résealdpA, nd-a).
On the other hand, IGA is one of the largest amgdl institutions for geography in France, prowdin
Bachelor, Master and Doctoral degree. Around 60@estts are enrolled in 6 Bachelor and 7 Master’s
program. At the IGA, around 50 lecturers and regesns along with 100 non-university professionals
support the students for careers related to gebygrap the fields of planning, the environment and
sustainable development. This institution is afféid with different research laboratories: UMR ESEA
UMR LIG, UMR LTHE and UMR PACTE (UGA, nd-b).
Moreover, ENSAG is concerned with both complex poditive training to prepare the future architects
in diversity of practicing modes and contemporaogial and environmental issues. The school uses
different virtual and analogical approaches as veall experimentation in technical and academic
workshops. The school has four research units: r€efur research on sound space and urban
environment (CRESSON), Careers in the history afh#tecture, building, cities, territory (MHA-ewt),
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Architecture, Landscape, Mountain (APM), the CRAger ENSAG and Cultures Constructive lab
(ENSAG, 2010).
Map 4-4: The geographical location of the Univér&irenoble Alpes
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3.5 Why Grenoble City?

The rationality for selecting Grenoble City as catedy is three folds. First, several faculties and
institutions of Université Grenoble Alpes are l@zhin this city which has huge impact on city’'s siog,
transportation as well as on the overall plannifthe city. Second, the city is characterized byedse
population from different nationality, differentcdo-demographic and cultural status. Also, a highety
of spatial variation in development is apparerg likgh density and mix development in the northmem
and comparatively less dense and homogenous lam@atsern in the southern part. Apart from the
density and land use type, the northern part etchithie history and culture of the city whereas the

southern part more modern development.
Map 4-5: The geographical location of selecteditinsbns
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3.6 Conclusion

Therefore, from this chapter a general understgndimout Grenoble Metropolitan Area and Grenoble
City is found. The importance of Grenoble city viiththe metropolitan is justifiable from the
demographic, land use and transportation conngctivofile. Furthermore, the reason to select Gboéno
city as case study is completely rational aftersmbering the threefold justifications behind thesea

selection.
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5. Chapter: Spatial Analysis

In this chapter, factors affecting the active ttavehavior of young adults studying in universite a
analyzed from spatial point of view. To do so, dadliected from the face to face interview is uatmhg
with aggregate land use, public transport serviea and land use mix information of Grenoble. For
better understanding, the analysis is done for batfin and destination of student’s trip for diféat trip
purposes. As mentioned in the methodology, foutiqdar types of trips (trip to university, trip &hop,
trip to administrative office, and trip to leisuaetivity) are considered in this analysis.

5.1 Basis of analysis

5.1.1 Land use

It is agreed that transport is a derived demandpnblems associated with it can be solved by other
fields apart from transportation. In this regardttie contemporary researches, it is prescribedspatial
arrangement of different types of uses and aativitiould be potential solution to reduce congesith
pollution (Buliung and Remmel, 2008). Keeping innchithis premise, land use pattern has been
successfully used by researchers like Handy and ¥011), Hess et al. (2017), Saelens et al. (2808)
Sundquist et al. (2011) as a substantial factdiudf environment which is considered to be a Sigant
component of encompassing spatial environment.reftwe, for this study land use is contemplated as
significant factor with a hypothesis that it mighave significant impacts on young adult’'s active
transport behavior.

In this study, aggregate land use pattern of Grenolty is collected from Ministere-de-la-Transitio
Ecologique-et-Solidaire (2015) (cf. Map 5-1). Pripndocus regarding land use pattern and active
transportation is to understand the type of lanel m®re supportive or restrictive to active transpor
behavior from the perspective of both origin andtitation. The percentage of different land uséepat

in Grenoble is given in Table 5-1.

Table 5-1: Area wise land use distribution in Gigleo

Land use type Areain sqg. km Percentage of tatal brea
Continuous Urban Fabric 3 16.57
Discontinuous urban fabric 10 55.25
Commercial unit and public facilities 3.9 21.55

Forest 0.6 3.31

Sports and leisure facilities 0.5 3.31

Source: (Ministere-de-la-Transition-Ecologique-etidaire, 2015)

5.1.2 Walk score

To gauge the walkability of a particular area oitttlenvironment, there are different Walkabilitydiaes

like pedshed, walk opportunities index, walk scete (Manaugh and El-Geneidy, 2011). Among these
different indices, walk Score is one of the recagdi and valid measurement tools of estimating
neighborhood walkability in different geographicdtions and at distinct spatial scales (Duncarl.gt a
2011). To measure the walkability depending on jpnity and density of different types of amenitidés,

is developed by Frontlane in association with otaeademics such as Larry Frank and Reid Ewing
(Gilderbloom et al., 2015).

The data source for walk score are Google, Edutation, Open Street Map, the U.S. Census, location
and places added by the Walk Score users communiiges algorithm to catch different types of uses
within 1 mile radius of a particular spatial poilgcores of different resources are then summed and
weighted by their distances from that address,reorchalized to 100. Resources include grocery stores
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bars, movie theaters, libraries, schools, and nféceres do not distinguish “health-friendly” restes
from other types, and do not incorporate aspdatsdiea crime or sidewalk quality.
Map 5-1: Land use pattern of Grenoble
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Map 5-2: Walkability map of Grenoble using walk szo
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Source: Prepared by author, 2017 (Data: www.waliescom)

Moreover, land use mix and density is consideredhgmortant factors of built environment affecting
active travel behavior and used by different restesr in their study related to travel behavior gsial
(Simons et al., 2017, Frank et al., 2004, Ceriale2006, Saelens et al., 2003, Sundquist e2@1.1). In
this study to incorporate these two factors, ikttiee advantage of walk score walkability measurgme
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index. Data is obtained from the web site of Watloi@®. Manually data is collected for each building
then plotted using ArcGIS 10.1 and open street rmathe preparation of walk score map, forest éea
not included. It is found from the walk score mhattmore than 70% area of Grenoble is in a verylgoo
walking condition in terms of land use mix and dgn&f. Table 5-2 and Map 5-2). This walk scoregma
is used as a base map to understand the influesfclesd use mix and densities in availing active
transport as a means of transportation among tivensity going young adult group.

Table 5-2: Walk score distribution in Grenoble

Walk Explication Area of Grenoble Percentage of
score under (sq. km) total area
90-100 | Walker’'s Paradise

Daily movement do not require a car 7.19884 41.14

70-89 Very walkable
Most of the movement can be accomplished

using foot 5.657288 32.33
50-69 Somewhat walkable

Some movement can be possible on foot 2.227233 12.73
0-49 Car dependent

Most of the movement require a car 2.416086 13.81

Source: Walkability map of Grenoble using walk sc@f. Map 5-2)

5.1.3 Public transport service area

Along with land use mix and density, access to ipublansport facilities is also recognized as a
noteworthy factor in understanding people’s indiima for either car or other environment friendly
available modes of choice (Handy et al., 2005).r@toee, in this study the public transport sendcea

of Grenoble is selected as third strands for amalys mentioned in the study area chapter (cf.pBdra
Case study), te public transport service is plaringdrenoble by tram and bus, where there arerdifite
combinations of buses (chrono, proximo, flexo) dwjdeg on the type of route it's covering. The
frequency of tram, chrono and proximo is almostesamthe pick time. Besides, flexo is more frequent
only in the pick time. The service area of thesmgport facilities is calculated using Network Arség
tool of ArcGIS 10.1. This service area is differdrdm Euclidean distance based on buffer area, as
service area takes into account all accessibletstfehat is, streets that are within specifiededegnce).
Here, service area is calculated for a distanc406f meter £ 400 meters) from each transit stoppage,
since, from each transit stoppage this is the maxinvalk able area (Rattan et al., 2012). To idgrltié
transit stoppage, open street map, website of metodite (http://www.metromobilite.fr) and personal
observation is used to cross check the informatiorthe meantime, any change/diversion in tram/bus
route for construction and maintenance is not takmaccount in this study. General informatiomath
public transport service area of Grenoble is shimwn

Map 5-3and Table 5-3.
Table 5-3: Public transportation Service area @r@ble

Name of the service Service area (sg km) Percerdfigervice area compared to the total
area of Grenoble

Tram 7.8269 43.24254

Bus (Chrono and ProximaQ) 15.1897 83.92099

Flexo 0.730742 4.037249
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Source: Public transport service area map of Giendtap 5.3)

Map 5-3: Public transport service area map of Goéno
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5.2 Analysis of Origin-Destination

For the purpose of this study, the influence ofedént spatial attributes on determining the mdugice

is investigated from the perspective of both origimd destination of a single trip. Here, to simpttie
complex daily trip pattern of young adult and fatter clarification, the origin of each trip is itered

as home. In the face to face interview, student®wesolved in a spatial mapping process. During th
process, they dropped pin in the Google map shoapmoximately the nearby street where they lived
and made other trips. The geocode of those paniséd in this chapter for spatial analysis. Aln8ist
students were involved in the mapping process fitame different institutes (IUG, IGA and ENSAG);
however, data from 31 students are used in thipteh&or analysis. The reason is, other studewsllin

the nearby city of Grenoble and in the Google nmaphioundary of Grenoble was not clarified very well
to exclude those students before the mapping.

Among these 31 students, 35.5% students are frd&) 23.8% from IGA and 38.7 % from ENSAG. As
in the online questionnaire, greater amount ofeasp was found from IGA,; therefore in the faceaoef
interview higher proportion of students were saldcfrom the other two institutions. During the
interview, there was an attempt to select equalbmurof master’'s and bachelor students as well thgena
and non-native students. Hence, 51.6% students @iumn selected 31 students are studying in a
Bachelor program, whereas 48.4% students in a nmgieogram. Moreover, 45.2% among the 31
students are non-native (13 different nationaliyd 54.8% are native students. Mean age of these
students is 22.35+ 2.074Std. During the face te faterview, along with the geocode information of
origin-destination of different trips, they weresalasked questions similar to the online questioaina
(about socio-demographic, environmental as wettagel factors) associated with their movementrin a
ordinary week. Different combinations of incomeiss®s and housing types are found within this small
sample. Almost, 35.5% students were entirely dependn their parents, whereas the rest of the stade
holding the possession of different income soulikesscholarship, part time job, full time job, émhship
etc. Among these students, 61.3% students have dhiging license, 25.8% have their own car and
41.9% have their own bicycle. In terms of housiig,3% students are living in university provided
dormitory, 58.1% in private rental housing and atrth 7% in owner occupied housing.

5.2.1 Analysis of origin (Home)

It is obvious from the Map 5-4 that the spatialtrilisition of student’s home is not consolidatedain
particular area, rather scattered all around Grenoddmost 61% students (among the 31) have been
living in the discontinuous urban fabric area, vel#er 29% in the continuous urban fabric and alm@&t 1

in the aggregate zone of commercial and publidifi@s area (cf. Map 5-4). However, in the continso
urban fabric, the housing type of the students’ @dmprivate rental which is expensive compared to
university dormitory and almost 77% of those studgeme native students. Meanwhile, students residin
in the discontinuous urban fabric are either livinguniversity dormitories (29.03%), in private tah
housing (22.53%) or in owner occupied housing @B8AMong them, almost 61% students (among 19
students residing in discontinuous are) are noivmattudents. It is also noteworthy to mention that
university dormitories are scattered at the periploé the city; either located in the discontinuauban
fabric or in the aggregated industrial and comna¢nehits and public facilities area. Students whe a
livening in these dormitory, 90% of them are notivea students. Therefore, a significant spatial
difference is found among the students in termtheir location of home and type of housing between
native and non-native students. Moreover, studesdiding in the owner occupied houses are only
available in the discontinuous urban fabric andythee all native students. From this figure, it is
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prescribing people’s preference to buy their houmss the periphery or suburban area comparedyto ci
center (that is continuous urban fabric) (cf. Fegbrl).
Figure 5-1: Housing type and distribution in diffat urban fabric

35
30

u Private Rental 1: Discontinuous urban fabric
2: Continuous urban fabric

3: Industrial or commercial and public
OOwner occupied facilities

University

Source: Face to face interview 2017 and MinisterdadTransition-Ecologique-et-Solidaire (2015)
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Map 5-4: Origin map of you adult showing the distition of housing type
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Map 5-5: Origin map of young adult showing the rilisttion of native and non-native students
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From the perspective of land use mix and dengityhé walk score map, it is apparent that nondef t
students are living in the car dependent areaspatter either the student is native or non-natizven
though, most of the areas in Grenoble under thegoay of walker’'s paradise (more than one thirthef
total area), which are consolidated around theeceftontinuous urban fabric) and scattered in the
discontinuous urban fabric area. Almost 55% (anthweg31 students) students are living in this wasker
paradise zone. Therefore, an indirect preferenaengrthe students for different types of land use isni
plausible. Besides, 29% students are living in whey walkable area whereas only 16% students are
living in the area called somewhat walkable. Amadng 55% students living in the walker’'s paradise,
about 64% students are native. On the other hanthei comparatively less walkable area (somewhat
walkable) almost 60% students are non-native (giué 5-2). Like the land use distribution, in terof
density and land use mix a spatial difference betweative and non-native students are observahls. T
difference could be an indirect reference of affdnitity among native and non-native students.

Figure 5-2: Distribution of native and non-nativedents in different walkable area
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Source: Walk score map (cf. Map 5-6)

Along with land use pattern and land use mix, sendarea of public transportation is consideredras a
important built environment attribute in this studith an assumption that provision of public traorsp
service could be substantially associated withptteenotion of active transport behavior. The reaison
public transport use also involves a mentionablewrh of active movement like walking. In case of
Grenoble, the city has very good public transpmmaservice provision. Almost, 89.5% area (16.18 sq
km) of Grenoble is under the service of public $raortation. However, the entire Grenoble area ts no
under the service of all available public transpoades like tram and bus. Some area is covereathy b
tram and bus, whereas some with either only trarbus: Additionally, flexo is covering a very small
portion of area on a demand basis requiremenistitatly, area served by both bus and tram is %305

the total service area whereas bus alone is sedimgf6 of the service area. Meanwhile, among the
students participated in face to face interview/d& them are living in the area served by both doud
tram and 48% of them under the service area of Mase of them are living in the area which is not
covered by the public transport services (cf. Map).5Therefore, it can be argued that to live rtear
transit services could be a priority choice for yoeing adult students to adjust their time and usss
within their affordability. Even though, to be neale public transport service is a common obsermati
for all students, however, higher propensity t@ lnear multiple modal coverage is apparent amoag th
native students compared to non-native students.
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Map 5-6: Walk score map of Grenoble

5“41;0'5 5“41'I30"E 5“42"0“E 5”42;30"E 5“4'3;0"E 5“43‘I30"E 5"41‘0”5 5“44‘I30”E 5°45'30"E
f=45"13'0"N
45°13'0"N=1
P=45"12'30"N
45°12'30"N-=
[=45712'0'N
45°12'0"N=4
=457 11'30"N
45711°30"N=1
[=45"110'N
45711'0"N—
[~45°10'30"N
45°10°30"N—1
[=45°10'0"N
45°10'0"N=1
Legend
E  Trip origin (Home) as:a0n
w=sov+  Walkscore (0-100)
Car Dependent
Somewhat Walkable N
P=45°9'0"N
- Very Walkable
45°9'0"N=y
- Walker's Paradise
B River 0022845 09 135
E Grenoble Boundary [N—
) ) ) |} ) ) 1 |}
5°40'30°E 5°41'0°E S"4130'E SM20°E 5°42'30'E 5°43'0°E 5"4330'E 5M40°E

Source: Prepared by author, 2017 (Data: face ®ifdgerview, 2017 and www.walkscore.com)

47 |Page




Map 5-7: Origin map of young adult exposed to thwise area of public transport

5°44'0°E
1

5"44'I30"E 5“45I‘C|'E

5°45'30"E

Trip origin (Home) Tram Service Area
I \ Bus Service Area
- Flexo Service Area

——— Road_Grenoble
|:| Grenoble Boundary

[=45°13'0"N

[=45°12'30"N

=45°12'0"N

P=45°11'30°N

=45°11'0"N

[=45°10'30"N

=45°100"N

[—-45°9'30"N

[=45°0'0"N

[=45°830"N

5°4 1|'(J"E 5“41‘I3B"E B "42;'0” E 5%, 2;30“E 5"43I'0" E 5“43;30'?
45°13'0"N=—4
45712'30"N=1
45°12'0"N=
45°11'30"N =1
45°11'0"N =1
45°10'30"N=1
45°10'0"N=
45°9'30"N=—
Legend
45°9'0"N =] Ethnicity
O Non-Native
Native
00.22845 09 1.35 1.8 .
Kilometers [l River
1 1 1 1 1 1 1
5°40'30°E 5°41'0"E 5°41'30"E 5°42'0'E 5°42'30°E 5°43'0"E 5°43'30"E

1 1
5°44'30°E 5°45'0"E

T
5°44'0'E

Source: Prepared by author, 2017 (Data: face wifderview, 2017, open street map,

www. metromobilite.fr)

48| Page




5.3 Analysis of destination

For the analysis of destination, destinations afr fdifferent types of trips (trip to university,igrto
shop/grocery, trip to administrative office andtto leisure activity) are considered separatedyit as
assumed that mode choice and pattern of movementiepending on the type of purposes.

5.3.1 Trip to University and travel behavior

In case of trip to university, it is found that h&y percentage of students use public transpor? 138 of
the 31 students) or walk as a means (38.71% o31h&tudents) to come to university. Even throuf, t
service area of Grenoble public transportation me89.5% (16.18 sg. km) area of Grenoble and
student’s trip origins are located within the paltfiansport service area, almost 6.45% studentsars®

go to university and all of them are native studehtowever, it is apparent in the map as well ahén
figure that those who are living in high walkablea have higher tendency to use public transport or
cycle rather walking (cf. Map 5-8 and Figure 580, the percentage of students walk to univerisity
nearly same in different walkable condition of thaiigin. Now, the question is whether walkability
terms of land use mix has any influence in adoptiadking/cycling as a mode of transport for the
particular trip to university. This situation caa bxplained using the map of university service 4oé.
Map 5-9).

When the destination point is university, it is apgmnt in the Map 5-9 that those who are living mitd-
1.2km service area of the university, are usingimgl as mode of transport to go to university whigh
irrespective of their origin’s walkability indext $hould be kept in mind that here the distanasotsthe
Euclidean distance from the origin rather calcdaased on available roads and junction to reagh th
destination. On the other hand, those who arediufinthe highly walk able area (walk score 90-18f
using public transport or cycle, because thoseeglaze located near the city center (continuouarurb
fabric) and in the service area of university rah@®m 2.8-3.2km which is not within the walking
distance. Therefore, it can be inferred that fas trarticular purpose (trip to university), walkiityiin
terms of density or land use mix is not that mudtuential to promote walking how the distance from
the university (service area of the university)Tiserefore, we cannot generalize that land useatways
plays significant role in increasing active travdehlso depends on the distance to destinatiorpangbse

of the trip. Here, in case of trip to universityapément of the students’ accommodation nearby the
campus is a significant factor in increasing moegkwrip to university. Modal distribution of studls in
different service area of university is shown igl¥e 5-4.

Figure 5-3: Percentage of trip to university byfatiént modes from different walkable area
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Source: Origin destination map for trip to universind corresponding walkability (cf. Map 5-8)
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Figure 5-4: Percentage of trip to university byfetiént modes from different service area of uniwgrs
25

20
15

= Walk
10 - mCycle

Public Transport
5 - m Car

0 |

 ® & © & ©® © @ © @

NI RO SN N\ SRS\ NS A S SN

NN G A A ) S R

» QY S S
R RN A, S A
VBN N

Source: University service area map and trip flowtrip to university (cf. Map 5-9)
In the face to face interview, students had elueidiaghe reason for selecting the particular modakw
cycle, public transport and car) as a means tmgmiversity. Among the walkers, all of them sdidtt
their place is very nearby to school which suppioet observation from spatial mapping. They alsedik
to walk because of therersonal independencé61.5% among 13 students) amehefit for health and
environment (84.6% among 13 students). In the same way, foleaysers, their personal independence
and health and environmental concern are primeonsa® use cycle to commute to university (80% and
100% respectively among 5 cycle users). Unlike wladkers and cycle users, for the public transport
users, it is all abouwtomfort, cost and time It is worth to mention that in Grenoble specidifities (15€
per month) for below 25 year old students alsoifege students to use public transport insteautioér
available alternatives and increase their frequeficyobility (cf. Figure 5-5).
Figure 5-5: Percentage of reasoning behind setpptimticular mode for trip to university
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Source: Face to face interview, 2017
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Map 5-8: Origin destination map for trip to univigysand corresponding walkability
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Map 5-9: University service area map and trip ffowtrip to university

5°410°E 5°41'30°E 5°420°E 5°42'30°E 5°430°E 5°4330°E 5440 5°44'30°E 5450
1 [l 1 1 1 1 1 1 1
P=45°12'30°N
45°12'30°N=]
=45"120"N
45°120°N=
=45"11'30°N
45°11'30"N—]
=45 11'0"N
45°110"N=
=45"10'30"N
45°10'30°N—]
=45"100"N
45°10°0"N=
=45"9'30"N
45°9'30°N=
Legend
@ Tiporigin (Home) L ity service area in meter)
@ Locatonotunversiy =400 =45"9'0'N
[ 80
45°0°0"N— Flow to university e
Mode Yt
e I 000
N — Cycle
| 2400
. Public Transport B
— Car
r—_ B 3200 =45'8'30"N
er
45°8'30"N =] University service area (Distance in meter) B <000
00.22845 0.9 1.35 1.8 Road_Grenoble
Kilometers [ renoble Boundary
T T T T T T T T T T
5°4030°E 5°41'0"E 5°4130°E 5°42'0°E 5°4230'E 5°430°E 5°43'30E 5440 5°44'30°E 5°450'E

Source: Prepared by author (Data: face to faceviete, 2017)
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5.3.2. Trip to shop/grocery and travel behavior

To analyze the trip to shop/grocery, destinatioithiov Grenoble is considered for spatial analy$iatal

70 trip destinations were observed in the spati@bping exercise among which 43 trips are considered
for the further analysis, those who have both oragid destination located within Grenoble. In tpatisl
mapping exercise, in case of trip to shop studbats option to put multiple places where they go for
grocery in an ordinary week. For the purpose @f tii shop/grocery, higher percentage of trip inirav
walking, public transport or cycling is evidenttime highly walkable area (cf. Figure 5-6). Appahgnt
highest percentage of trip is made by walking (62¥d public transport (19%). The spatial distribati

of origin (home) and destination (shop/grocery}rigf for shopping is shown in Map 5-10. It is cléar

the map that walkability of both origin and destioa has influence in selecting destinations tofgo
shopping. In the discontinuous urban fabric, whbese is scattered walkable area, attracting lastoer

of trips for shopping because of lack of land use. ®n the other hand, at the center where theze ar
walkable places and land use mix attracts more fdpshopping/grocery.

However, all the trips towards the city center upl transport are not generated by those who are
living in the center and similarly, all the walkps near the university are not made by those wko a
living nearby the university. This complexity ofethmovement can be explained using trip flow
connecting origin (home) and destination placess tibvious in the Map 5-11that those who haverthei
home at city center are also doing their grocemynfthe nearby shops of university through walking a
those who are living nearby the university, are alshing to the center by public transport. Hertazgn

be construed that, student’s choice of destinatimm$ mode for shop/grocery are dependent on the
walkability i.e. land use mix and density of thag®#s. It is also obvious that the percentage df wigl is
higher nearby the university as well as in the eenbecause these walk trips are parts of triprchai
students are involved in throughout the day to stdfueir time and resource constraint. On the wagkb
from university, students are making their wallp ttd go to grocery shops located near the uniyersit
even though they are living near the city center.

Figure 5-6: Percentage of trip to shop/grocery iffeicent modes from different walkable area
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Source: Origin-destination map of trip to shop/@mycand modal distribution (cf. Map 5-10)

Therefore, walkability in terms of land use mix atehsity is an important factor influencing thedetnts
active travel behavior when it is about trip to ghypocery. It is apparently suggesting that for the
promotion of active travel behavior of the studeittis important to think about land use mix arehsity
around the university campus that will be suppertivmake the trip chain through walking/cycling.
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Map 5-10: Origin-destination map of trip to shopfggry and walkability
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Map 5-11: Trip flow map of origin and destinatiar frip to shop/grocery and modal distribution
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Map 5-12: Origin-destination map of trip to shofggry and public transport service area
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Meanwhile, it is distinctive in the public transpaervice area Map 5-12 that student’s choices of
destinations are also dependent on the availabldicptransport facilities available to reach the
destinations. Apart from the destinations locatatside of Grenoble, among 43 destinations, 60% of
them have good connectivity with both bus and teard almost 35% area is connected by bus, tram as
well as flexo. Therefore, it's a clear indicatidmat greater access to public transport is givirghd
mobility among the young adults and better oppatywsf exploration.

Also, from the face to face interview, it is confied by the students (61.29%) that they chose walkin

go to shop/grocery because walking was conven@nthem, since, the shops are either very nearby to
their university campus or to their home. Like thip to university, students also chose walking tfoir
concern about health and environment as well athér personal enjoyment (cf. Figure 5-7).

Figure 5-7: Percentage of reasoning behind setpptinticular mode for trip to shop/grocery

70
60
50
40
30
20 = Walk

10 m Cycle
Public transport

mCar

Source: Face to face interview, 2017

5.3.3 Trip to administrative office

In case of trip for bank or post office or any atkimd of administrative office work, the concetitoa of
movement is found at the continuous urban fabecthe city center of Grenoble. There are also some
trips having destination outside of Grenoble whacé not considered here for analysis. The totalbarm
of trips having destination in Grenoble is 43. Amdhese 43 trips, 67% have their destinations én th
continuous urban fabric and commercial and pulsl@ilities area (cf.Map 5-13). This movement pattern
can be better explicated by using flow map (Mapt&td Figure 5-8). It shows that majority of thpgr
for the purpose of office is attracted to the amshich are highly walkable i.e. having land use rand
higher density. Also, from the flow map it is apgatrthat majority of direction for these trips towards
city center. This pattern of movement is suggestita major offices those might be in necessities o
students are located in the highly walkable aredikd the trip for shopping, here public transpase is
more dominant than walking. Hence, it is an ind@athat students prefer to be in high walkableados
administrative purpose, however, as those placts administrative offices are not located nearksjrth
home they still prefer to use those facilities camient to go by public transport. It is worth tontien
that in case of bank often students are bound dosehsome specific bank, as all available banksodo
have provision for students. However, for the othéfice work like post/social security/insurance,
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students are going to the nearby offices or brahahis reachable by walk as well as public trarspo
This aspect is also visible in the flow Map 5-141 @ublic transport service )

Map 5-15 where students are heading towards those plaabynthe university or city center, which are

accessible by walk or public transport. Also, thptsces more attractive for students are havingigoo
connectivity by bus as well as tram. Therefore,kadility and better access to public transport are
important attributes for trip to office for the dents.

Figure 5-8: Percentage of mode use for trip to athtrative office in different walkable area
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Source: Origin-destination map for the trip to cdfiand corresponding land use (cf.Map 5-13)

In the face to face interview, students also dititheir reasons behind selecting public transpod
walking for the purpose of trip to office. For botvalking and public transport it is about time and
convenience. When it is very nearby from originnthealking is most convenient and when it is far,
public transport is more convenient as it is quickan walking to go there (cf. Figure 5-9). Thisaiso
showing how better access to public transport ofinence the students to be actively mobile.
Figure 5-9: Percentage of reasoning behind setpptinticular mode for trip to office
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Source: Face to face interview, 2017
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Map 5-13: Origin-destination map for the trip tdicd and corresponding land use
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Map 5-14: Trip flow map of origin and destinatian frip to office and modal distribution
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Map 5-15: Origin-destination map of trip to officevered by public transport service area
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5.3.4. Trip to leisure activity

For the purpose of leisure activity, trips are oonhfined more often within the territory of theycit
Students were asked in the face to face interviesutawhere they go in an ordinary week for leisure
activity. During the exercise, 31 students mark@g@int showing where they go in an ordinary week i
different frequency for leisure activities. Amorgst 79 point, 62 points are located within Grencihel
others outside of Grenoble (cf. Map 5-16). The waiton for this outskirt trip is the surrounded
mountains and other touristic places, where stgdpréfer to go for hiking, bike racing as well as f
running. Moreover, it is found in the transportvéeg map that most of the places where students are
making their leisure trips are within the servigceaaof public transportation of Grenoble metrojaolit
area (cf.Map 5-17). This is also evident in Figer&0 made by considering all the trips marked kg th
students for leisure activities that highest petage of leisure trip is made by public transpovere
though car use rate is also higher for leisure(tripFigure 5-10).

Figure 5-10: Modal share for trip to leisure adtivi
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Source: Origin-destination map for the trip to leesactivity (cf. Map 5-16)
Figure 5-11: Percentage of reasoning behind setgptrticular mode for trip to leisure activity
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Source: Face to face interview, 2017

Besides, from the interview it is also found thaghler percentage of walk trip, bike trip as wellpagblic
transport trip is generated for the purpose ofilgisactivities. The reason for selecting walkingling as

a means to go for leisure activities is studentslth and environmental concern as well as personal
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independence and convenience. Therefore, studeefsrpactive means of transportation when it is
convenient for them. Meanwhile, for public trandpaosers, they are selecting public transportation
because it is quickest and convenient (cf. Figufiel)s This reasoning is supporting the findingsrfro
spatial mapping that all those places far fromrtbegin are well served by the public transpomnvam
area. However, some places well covered by pulditsport service area are also attracting car limip.
the interview, students explicated the reason ofusa for leisure trip by saying that in the weeakém
have car shared by group of students is more céenemuickest and enjoyable compare to other modes
This is prescribing the car sharing provision aedources utilization tendencies of the students.
Furthermore, it can be brought in light that studsme not more concern about the distance for feisu
trips, rather about the facilities and their corigane to avail those places.

Furthermore, in a micro-scale, trips attracted imitBrenoble for leisure activities, are concentiatethe
highly walkable areas (walker's paradise: 90-10@ere there are higher land use mix and multiple
destination options (cf. Figure 5-12). Likely taetmacro scale, even within the city higher peraniaf
leisure trip is made by public transport. Appargnith the Map 5-18 it is quite visible that all thesure

trip destinations are concentrated in the city @ent. the area under continuous urban fabrichn
discontinuous urban fabric particularly near themboof students, leisure trips are almost zero.
Furthermore, higher percentages of trips are a#taloy those areas served either by both bus and tr
(more frequent and available option) or by threthefavailable option (tram, bus and flexo) (cf.

Figure 5-13). Therefore, within the city land usk ire. walkability is an important attribute to keathe
students more mobile and activite, where accegsedad public transport facilities is prerequisite.

Figure 5-12: Percentage of mode use for trip t®ule activity in different walkable area
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Source: Origin-destination map of trip to leisuctiaty (cf. Map 5-18)
Figure 5-13: Modal share within Grenoble in différpublic transport coverage area
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Map 5-16: Origin-destination map for the trip tslee activity
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Map 5-17: Origin-destination map of trip to leis@etivity covered by public transport service area
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Map 5-18: Origin-destination map of trip to leisaetivity
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5.4. Conclusion

Form the above analysis, it can be inferred thgedding on trip purpose spatial attributes affegtin
people’s mode choice behavior differ. Some factdngh are dominant for one purpose might not have
same impact for other purposes. In case of triprtiversity, distance from origin is more substdntia
factor in defining student’s mode choice behavimmt walkability (land use mix/density) of origindan
destination which is unlikely for the trip to shdgor shopping purpose land use mix and densityotf b
origin and destinations become more fundamentaloirast, for leisure trip not only the land us& of
destination is important, availability of publiatrsport services to reach those places is alsmtedse
Therefore, the analysis is signifying to contemplabout different trip purposes and their assatiate
spatial attributes more precisely to understandaittive travel behavior of young adults studying in
university. Also, it is pointing to think about féifent trip purposes simultaneously to understdoed t
holistic pattern of active travel behavior and atsed factors.
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6. Chapter: Statistical analysis

In this chapter factors affecting the active travethavior of young adult will be analyzed statestic To

do so, a conceptual model is developed based ofhibery of Triadic influence. Then, potential fastor
affecting the active travel behavior of young adsltelicited based on the conceptual model through
binary logistic regression. Here, data from botlinenquestionnaire and face to face interview iedus
All the variables are grouped for better understagah three sub-categories: socio-demographig,and
environmental factors. Each sub-category is coragrisf several variables that better represent the
holistic picture of that sub-category. Howevertlas number of sample size is 84 only, model contbine
with three sub-categories are not within the saofpinis study. Therefore, separate model for eath s
category is the final outcome of this chapter.

6.1. Conceptual model

Based on the Theory of Triadic influence developgdrlay & Petraitis (1994) and to understand the
active travel behavior of young adult in a more poshensive way, a conceptual framework is developed
(cf. Figure 6-1. Major distal factors considered in this studg ewltural, personal, socio-economic, travel
and environmental factors. All these factors ateg@rized in three sub category. Here, the assompfi

this conceptual model is, there are different sa@@mographic, travel as well as environmental facto
significantly associated in defining active trabehavior of young adults studying in universityl e
factors included in the conceptual model are ddtexdhfrom the literature review of already publidhe
journal paper. The summary of this review is giueable 2.1.

Figure 6-1: Conceptual model based on the theofyiaflic influence

Cultural

Ethnicity

Personal

Age, Gender, BMI, feelings
Socio-Economic

Income, Education, Housing type, Car
ownership, Bicycle ownership, Driving
License

Trip Attributes Active travel behavior of
Availability of alternative mode, preferre young adult
mode, trip frequency in a week, total time
required to make each trip
Spatial attributes
Facilities in the neighborhood (pedestriz
cycling and public transport, driving
facilities, available green and open spad
crime safety, traffic safety, available nor
residential facilities, aesthetics, social
interaction with the neighbor)

o
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6.2 Descriptive statistics

For the statistical analysis, responses from batme questionnaire (49 students) as well as fadade
interviews (35 students) are used. Students fropetmstitutes (UG, IGA and ENSAG) patrticipated in
the survey. As it is mentioned that the target grofithis study is young adult aged 18 to 25, hehee
average age of the students is 22.07+2.076Std.ivthis sample, the percentage of students enratled

a bachelor program is 54.8, whereas the rest oftildents (45.2%) are enrolled in a master's praogra
Also, among the participants 45.2% students are matl 54.8% students are female. Therefore, a good
composition between male and female respondergpgarent in the sample. Moreover, among the 84
students, 36.9% students are non-native and 63dt¥en Almost, students from 22 nationalities have
participated in the survey. As a result, the stirdprporates the views of both native and non-eativ
students. In terms of current income status, 45st@lents are entirely dependent on their parents,
whereas the rest of the students have either sshigda(21.4%) or part time job (13.1%) or have firtte

job (1.2%) or having financial sources in combioatof these mentioned financial sources (16.7%).

In terms of having car or bicycle as privately o@maotorized or non-motorized vehicle, almost 50%
students have bicycle and 31% students have tisircar, however, 69% students have their driving
license. It indicates that even through very femdents have their own car, but they can rent cdrite
from one place to another. Apart from this, thrgees of accommodation found where students reside:
13.1% in owner occupied house, 67.9% in privatdatehousing and 19% in university dormitory.
Among the students living in student’s dormitong% of them are non-native whereas in the private
rental housing 68% students are native students.

6.3 Regression analysis

Binary logistic regression analysis is used toitedignificant factors affecting the mode choicéneior

of young adult. Here, the focus is to understaedfdistors affecting walking, cycling and publicrtsport

use as means of transportation. Public transpontédi also counted in as a type of mode involviciiyva
movement as it requires a minimum amount of walkingreach the transit stoppage. The Key
explanatory variables and corresponding codingvisngin Appendix D.

6.3.1. Socio demographic factors affecting mode diee of young adult

Socio-demographic factors affecting students walkioycling and public transport use behaviour is
summerrized in Table 6.1, Table 6.2 and Table @8t on the values in equation obtained from the
logistic regression model. In this regard, whichtdas are significant and having posive and negativ
influence in selecting particular mode can be egdid by p value .05 significant factor and p>0.05
insinificant factor), co-efficient value (+ valuenbtes positive influence and — value denotes ivegat
influence) and odds ratio (odds ratio =1: the philig of an event occurring between two situatisn
same, odds ratio >1 : the probability of an evertuoring is higher between two situations with omé
increase of the target value, odds ratio<l: thdavdity of an event occurring is lower between two
situations with one unit increase of the targeti®nl Using the-value limit 5% i.e. the significance level,

it is found that for the trip to university by wallky, ethnicity and housing type have significant
contribition in the model. Among them, housing typ@ositively and ethnicity is negatively affegithe
mode choice behaviour. For more detail, the oddsel#cting walking as a means of transport amoeg th
native students for the trip to univesity is loveempared with non-native students as the odds isti
0.158.In the same way, those who are living in the ursitgrdormitory compared to other housing
option (private rental/owner occupied) have higtleance to select walking for this purpo&#r(4.807)

The reason is the locational importance of univgnsiovided dormitory. As, the dormitories are leezh
nearby the university, could be significant reasorinfluence the students residing in the univgrsit
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dormitory, in selecting walking as a means of tpamiation for trip to university. Also, in the degtive
statistics, it is found that higher percentage ative students are living in the private rentalcpkand
those places are located around the city center \{ibin walking distance from the university),
influences the students in selecting other modespaoed to walking. The similar result is found, in
terms of trip to shop/grocery and influence of hinggype in selecting walking as a means of trartspo
compared to other available mea®R(2.992). Unlike the trip to university, in case tap to shop,
gender and present study level have significantrittion in the model. Here, compared to female
students, male students have higher o@RZ.897)of selecting walking as a means of transport far th
particular trip. Safety and security or concern wbguality of product could be important reason for
choosing other alternative options. Also, compat@dachelor students, master’'s students have less
propensity to select walking for trip to shop/gngc€OR 0.194), which shows that higher level of
education is associated with sedentary behaMoreover, for the trip to administrative office, ang the
selected factors present study level, age and gdmade significant contribution in the model, wrese
present study level is negatively affecting the eiditke the previous trip to shop model and geratet
age has positive influence. However, in case akaonal trip, it only depends on bicycle ownepsiré.
those who have their own bicycle has less chanasdavalking for leisure activity trip purpose.

In terms of selecting cycle as a means of transjportifferent trip purposes (cf. Table 6.2), gende
bicycle ownership and car ownership have significaontribution like the same effects for all trip
purposes considered in this study except trip igute purposes. This means that those who have thei
own bicycle has higher odds to select bicycle fgr to university, shops or grocery or trip to o
compared to those who does not have their own lgicyidherefore, bicycle ownership is an important
factor in defining the choice of young adult ofesging cycle as a means of transport. In contrathis,
those who have their own car have less chancel@éotsgy/cle as a means of transport, since, the mode
exhibits lower odds ratio for trip to universitypap and administrative office. However, compared t
female students, male students have fewer promnsit select cycle as a means of transport. dtsie
found from the descriptive statistics that amorg 50% students who have their own bicycle more than
half of them are female. Therefore, higher bicyolenership among the female students could be
significant reason for lower propensity of cycle @nong the male students.

In terms of use of public transportation amongdtuelents, some important factors are worth to roanti
Among them, age is an important factor. It is fodlhat higher the age, there is lower odds of sielgct
public transport as a means of transport for thepgme of shop, office or leisure activity. This lbbe

the reason of facilities provided by Tag (Transpate I'Agglomération Grenoblois) for the students
below 25 (15€ per month) years old. In the meanticoenpared to female students, male students have
higher odds of selecting public transportationtfgr to office (OR 3.391) and for trip to leisure activity
(OR3.107%. Furthermore, students who are residing in studermitory have higher propensity to select
public transportation as most of the dormitories krcated in the periphery of the city and not well
facilitated with leisure activities. Furthermore,dccordance with the trip to university using ey¢lable
6.2), those who have their own bicycle has lowedsodf selecting public transport for their trip to
university OR .07). Also, students studying in master's program hhaigher odds of choosing public
transport for their shopping or grocery purposejctvhis also supporting their fewer tendencies for
walking and cycling for this particular purpose aranforces their sedentary behavior. Moreover,
compared to those who are studying in IUG or IGAnpared to ENSAG has lower odds of choosing
public transport among the other available modeskiwg or cycling). Therefore, a lower walking and
cycling tendency and higher public transport usapigarent for the students from ENSAG.
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Table 6-1: A comparison of walking behavior of yguadult in terms of various socio-demographic exalary variables depending on different
trip purpose (with respect to significance leveketficient and odds ratio)

Mode: Walk

Trip to university Trip to shop Trip to office Trip to leisure activity
;Cé(t:(i)c')-demographic B Pvalue | Odds ratio B P value Odds ratio B P value Odds ratio B Pvalue | Odds ratig
C\rf]fl'\'l'gﬁ';g with the 0328 | 0.386 1.388 0.274 0.586 1.316
Present study level -0.714 0.439 0.487 -1.639 0.017 0.194 -3.368 0.002 0.034 -0.281 0.7 0.755
Age -0.03 0.887 0.97 0.315 0.08 1.37| 0.616 0.015 1.852 0.31 0.14 1.364
Gender 0.932 0.198 254 | 1.064 0.044 2.897 2.469 0.006 11.814 0.621 0.296 1.861
Ethnicity -1.848 .044* 0.158 0.454 0.5 1574 1.833 0.096 6.254 1.061 0.168 2.888
Housing type 1.57 .021* 4.807 1.096 0.043 2.992| 0.604 0.399 1.83 -0.096 0.883 0.908
Bicycle ownership 0.266 0.711 1.304 | -1.676 0.012 0.187
Car ownership 0.014 0.989 1.014 -0.108 0.867 0.897 0.648 0.453 1911 -0.256 0.754 0.774
Driving license -0.451 0.564 0.637 -0.036 0.952 66.9 -1.177 0.196 0.308 -0.85] 0.245 0.427
Current income status  -0.823 0.251 0.434 0.42 0.405 1.522 0.937 0.197 2.552 0.697 256 2.007
BMI -0.211 0.025 0.81 0.013 0.839 1.013| 0.396 0.006 1.486 0.214 0.047, 1.238

p-Value< .05 (significant value)
Table 6-2: A comparison of cycling behavior of yguadult in terms of various socio-demographic exalary variables depending on different
trip purpose (with respect to significance levekefficient and odds ratio)

Mode: Cycle
Trip to university Trip to shop Trip to office Trip to leisure activity

;(():(t:é?-demographic B P value Oddsratio B P value Oddsratig B P value Oddsratio B P value Odds ratio
ﬁrf]fl'\'/':‘:'s?{; with the 0.693 0.262 2 0817|  0.337 2.263 0277 0739 132 1401 0.105 3.126
Present study level 1.057 0.21 2.878 0.782 0.424 18e2. 1.636 0.159 5.135 1.003 0.286 2.726
Age 0.268 0.239 1.308 -0.072 0.792 0.93 0.004 0.991 1.004 -0.140 0.585 0.869
Gender -1.735 0.016 0.176 -4.177 0.002 0.015 -4.1p7 0.002 0.016 -1.881 0.033 0.152
Ethnicity 1.673 0.105 5.326 -1.36] 0.253 0.257 0.676 0.628 1.965 0.072 0.946 1.075
Housing type -0.751 0.321 0.472| -2.105 0.033 0.122 | -1.637 0.101 0.195 -1.015 0.242 0.362

71| Page



Bicycle ownership 3.5626 0.000 33.991 4.486 0.003 88.798 4.4y7 0.002 7.938 3.401 0.002 29.986
Car ownership -2.109 0.048 0.121 -4.127 0.009 0.01§ -5.33 0.005 .009 -4.517 0.004 0.011
Driving license 1.172 0.223 3.229 2.201 0.062 9.036 0.323 0.771 1.381 0.723 0.421 2.060Q
Current income status -0.557 0.432 0.573 -1.368 33.1 0.255 -1.93 0.072 0.145 -1.138 0.17¢ 0.321
BMI 0.05 0.577 1.051 0.115 0.334 1.122 -0.035 0.735 0.966 -0.018 0.862 0.982

p-Value< .05 (significant value)
Table 6-3: A comparison of public transport usgaing adult in terms of various socio-demograpkjdanatory variables depending on
different trip purpose (with respect to significarevel, co-efficient and odds ratio)

Mode: Public transportation

Trip to university Trip to shop Trip to office Trip to leisure activity
fSa(;(t:(i)?-demographic B P value | Odds ratig P value Odds ratio B P value Odds ratio B P value Odds ratio
C\rf]fl'\'l'gﬁ';g withthe | 3 551 | 0.007 0.205 | -0.349 | 0.409 0.706
Present study level -0.003 0.997 0.997 1.563 0.041 4.775 1.255 0.122 3.509
Age -0.22 0.26 0.803 | -0.413 0.04 0.662 -0.455 0.03 0.635 -0.313 0.04p 73D.
Gender 0.778 0.161 2.177 1.221 0.037 3.391 1.134 0.04 3.107
Ethnicity 0.005 0.995 1.005 0.064 0.924 1.066 -8.97 0.154 0.378 -0.684 0.311 0.505
Housing type -0.693 0.247 0.5 0.418 0.48b 1.518 1D2.7 0.234 2.039 1.192 0.037 3.294
Bicycle ownership -2.657 0.000 0.07 -0.403 0.517 0.668 -1.084 0.073 0.338 -0.584 0.311 0.558
Car ownership 0.662 0.386 1.939 0.395 0.599 1484 0.431 0.526 0.65 0.091 0.893 1.095
Driving license -0.394 0.58 0.674 -0.216 0.758 6.80 | 1.458 0.043 4.299 0.706 0.303 2.025
Current income status 0.667 0.242 1.944 -0.139 40.80 0.87 -0.477 0.391 0.621
BMI 0.11 0.114 1.116 -0.059 0.417 0.943

p-Value< .05 (significant value)
Table 6-4: A comparison of walking behavior of yguadult in terms of various travel related explanatariables depending on different trip
purpose (with respect to significance level, coegdhit and odds ratio)

Mode: Walk
Trip to university Trip to shop Trip to office Trip to leisure activity
Travel factors B Pvalue | Odds ratig Pvalue | Odds ratio B P value Odds ratio B P value Odds ratio
Other alternative 0.088 0.956 1.092 0.550 0.473 1.734 0.861 0.390 652.3 | -0.729 0.452 0.482
mode availablt
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Preferred mode for | 5511 | 91 0.030 -1.202  0.000 0.301 -1.748 0.001 0.174 -1.789 0.000 0.17
particular purpos

\m‘ggeq“ency (inal 4500 0.509 1.222 0.383 0.124 1.467 0.222 0.701 491.2| -0.218 0.319 0.80
tTrir;)r)) duration (per 0311 | 0.048 0.733 | -0.038 | 0.386 0.963 | -0.147 0.021 0.863 | 0.006 0.840 1.01

p-Value< .05 (significant value)
Table 6-5: A comparison of cycling behavior of yguadult in terms of various travel related explanatariables depending on different trip
purpose (with respect to significance level, coegdht and odds ratio)

Mode: Cycle
Trip to university Trip to shop Trip to office Trip to leisure activity

Travel factors B P value Odds ratio B P value Odds ratio B P value Odds ratio B P value Odds ratio
Other alternative 0.640 | 0.447 1.897 0487  0.560 1.627 0183 0806 011.2| 0.145 0.875 1.156
mode availabl

E;ftfi‘zﬁg‘i L"u?ggsfor -0.125 |  0.695 0.882 0001  0.997 1.001 -03p1 0327 7280 | -0339| 0.290 0.713
\m‘;geq“ency (na| 5136 | 0322 0.873 0271  0.281 0.763 0550  0.306 0.554 0.139 0.453 1.15
tTrirg)’ duration (per -0.050 | 0.111 0.951 -0.05  0.226 0.946 0002 0959 .002 | -0.011| 0.647 0.989

p-Value< .05 (significant value)
Table 6-6: A comparison of public transport usgaing adult in terms of various travel related erpltory variables depending on different trip
purpose (with respect to significance level, coeefht and odds ratio)

Mode: Public transport
Trip to university Trip to shop Trip to office Trip to leisure activity

Travel factors B P value Odds ratio B P value Odds ratio B P value Odds ratio B P value Odds ratio
Other alternative

ode availabl -0.898 | 0.342 0.408 | -1.672 | 0.023 0.188 | -1.085 | 0.224 0.338 0.926 0.443 2.525
Preferred mode for | gq 0.028 2.360 0.539 0.049 1.714 1.295 0.001  52.6| 0.870 0.005 2.386
particular purpos

\m‘ggeq“ency (inal o166 0.301 1.181 0184  0.469 0.830 0.534 0.393 705. | 0.045 0.805 1.046
tTrir;)F)’ duration (per 0.175 0.000 1.191 | 0.094 0.029 1.099 | 0.184 0.001 1.202 | -0.003 0.883 0.997

p-Value< .05 (significant value)
Table 6-7: A comparison of walking behavior of yguadult in terms of various environmental explanat@riables depending on different trip
purpose (with respect to significance level, coeafht and odds ratio)
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Mode: Walk

Trip to university Trip to shop Trip to office Trip to leisure activity

Environmental factor B P value Od.d S B P Od.ds B P Od.ds B P Od.ds

ratio value ratic value ratio value ratio
Perception about existing pedestrian facilities , 507 | 191 |  7.146| 1387 0301 4.00: 1814 0209 1376.| 1.414 | 0622 4.111
(in neighborhood) (1)
Perception about existing pedestrian facilities , ooy | 176|  12819| 1.026 0183  2.789 1589 0.088 6624.| 0.848 | 0472 2.334
(in neighborhood) (2)
Perception about existing cycling faciliies (i 4 275 | 5138|0008 | -0.98% 0361 0374  -1.3p1 0300.267 | 0176 | 0920 1.193
neighborhood) (1)
Perception about existing cycling faciliies (I 55 | 0g32| 1284 | -0708 0255 0498  -1.079 0179 340| -1.082| 0277 0334
neighborhood) (2)
Perception about existing public transport | )+ /) | ( ggg 0.000 | -0582 0731 0559 2305 02510227 | 3.479| 0119 32.415
facilities (In neighborhood) (1)
Perception about existing public transport | 595 | 5389|4040 | -0207 0731 0743  -0303 0.688 .67® | 2.846 | 0061 17.216

facilities (In neighborhood) (2)

Perception about existing driving facilities (in ;7 939 | 0 999| 0000 | 2.021 | 0.043| 7546 | 2564 0014 12.991 1.667 | 0.140| 5296
neighborhood) (1)

Perception about existing driving facilities (i 3 241 | 0052|0024 | 0298 0634  1.343 0721 0354 0572.| 2.674 | 0.010| 14.49¢
neighborhood) (2)

Perception about existing green spaces and
park(in neighborhood) (1)

-0.654 0.754 0.520 -1.396  0.255 0.24§ -1.386  0.3650.25 -21.104| 0.999 0.00(

Perception about existing green spaces and

g p 3 - 7
park(in neighborhood) (2) 0.115 0.931 1121 0.164 0.789 1.18( 0.321 0.651 791.3 -1.319 | 0.126] 0.26

Perception about existing crime safety (in | g 150 | 003| 3492495 1.901 00R 6693 1.467 | 0128 4.338| -3119 | 0023| 0.044
neighborhood) (1)

Perception about existing crime safety (in

. 4.207 0.071 67.156 1.425 0.062 4.158 0.875 0.839 398.| 1.112 0.220| 3.042
neighborhood) (2)

Traffic safety (in neighborhood) (1) -4.432 0.050 0.012 | -1.543 | 0.107 0.214 -0.809 0.462 0.44b 1.996 0.137.3577
Traffic safety (in neighborhood) (2) -4.722 0.050 0.009 | -0.924 | 0.168 0.397 -0.761 0.321 0.467 0.399 0.649.490L
Perception about existing available non- 1365 | 0283| 3916 | -1.186 0108 0306  -1.182 0.194.323 | -3.286 | 0.010| 0.037

residential facilities (in neighborhood) (1)
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Perception about existing available non- 0669 | 0.738| 0512 | -0530 0517 0589  -1.150 02710317 | -1.699| 0.111] 0.18
residential facilities (in neighborhood) (2)

Perception about existing available 1338 | 0397 0262 | 0120 0876 1127  -1.109 0.94.30D | 1.315| 0285 3.727
beautification (in neighborhood) (1)

Perception about existing available 0045 | 0973| 1.046 | 0523 0446 1687  -1082 0.185 3560.| 2.243 | 0.033| 9.419
beautification (in neighborhood) (2)

Perception about existing social interaction - . s

with the neighbor(in neighborhood) (1) -0.352 0.832 0.704 0.17 0.820 1.193 0.224 0.799 2511.| -1.640 0.160[ 0.194
Perception about existing social interaction

with the neighbor(in neighborhood) (2) -4.017 0.091 0.018 -0.460 0.542 0.631 -0.8p2 0.368.448 0.231 0.808 1.26(

p-Value< .05 (significant value)

Table 6-8: A comparison of cycling behavior of yguardult in terms of various environmental explanat@riables depending on different trip
purpose (with respect to significance level, coegdht and odds ratio)

Mode: Cycle
. . . . . . Trip to recreational
Trip to university Trip to shop Trip to office activity
Environmental factor B P Odds ratio B P Od_ds B P Od_ds B P Od_ds
value value ratio value ratio value ratio
Perception about existing pedestrian facilities-6.043 | 0.017 0.002 | -6.984 | 0.151 0.001 -8.581 0.06b 0.000 -5.086  0.0890.006
(in neighborhood) (1)
Perception about existing pedestrian facilities -2.724 0.012 0.066 | -1.922 | 0.091 0.146 | -3.603 0.021 0.027 -3.372  0.013 0.034
(in neighborhood) (2)
Perception about existing cycling facilities (in 3.996 0.008 54.404 5.3172 0.015 202.7p2 6.0112 0.p1408.358 | 5.154| 0.010 173.206
neighborhood) (1)
Perception about existing cycling facilities (in 0.925 0.241 2.523 1.417 0.195 4.124 2.389 0.044 10.905 2.544 0.029 12.790
neighborhood) (2)
Perception about existing public transport | -0.272 | 0.866 0.762 22'331 0.999 0 -23.593]  0.999 o, 1'07 L | 0999 | 0000
facilities (In neighborhood) (1) ' '
Perception about existing public transport | -0.223 | 0.860 0.8 0.726 0.67B 2.067 0.670 0.679 4195 0.010 | 0.995 1.010
facilities (In neighborhood) (2)
Perception about existing driving facilities (in -0.803 | 0.465 0.448 20_374 0.998 0.000 -1.695|  0.33( 0.184 -2.208  0.308 0.110
neighborhood) (1) :
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Perception about existing driving facilities (in  0.002 0.998 1.002 0.065 0.948 1.068 1.427 0.193 644.1 0.885| 0.432 2424
neighborhood) (2)

Perception about existing green spaces and 0.531 0.687 1.700 3.147 0.120 23.211 3.725 0.065 .4781| 3.008 | 0.113 20.242
park(in neighborhood) (1)

Perception about existing green spaces and -0.494 0.543 0.610 -0.853  0.415 0.426 -0.747 0.4520.474 0.029 0.978 1.030
park(in neighborhood) (2)

Perception about existing crime safety (in -2.521 | 0.025 0.080 | -2.06 | 0.094 0.128 | -3.716 | 0.012 0.024 -3.29 0.021 0.03
neighborhood) (1)

Perception about existing crime safety (in -0.082 | 0.918 0.922 -1.45¢  0.241 0.233 -0.624  0.5440.536 0.004 | 0.997 1.004
neighborhood) (2)

[¢ 7 - [=
Traffic safety (in neighborhood) (1) 2.464 0.063 11.748 3.114 0.079 22.629 3.7116 0.09@8.389 2.812 0.077 16.645

- 4
Traffic safety (in neighborhood) (2) 1.229 0.111 3.418 | 2.625 | 0.032 13.804 0.624  0.022 13.114 2.683  0.02@3.915

Perception about existing available non- 0.238 0.786 1.269 -0.939 0457 0.391 -1.1y1  0.352 .310| -0.301| 0.792 0.74
residential facilities (in neighborhood) (1)

Perception about existing available non- 1.538 0.103 4.654 -0.174  0.893 0.841 -0.5p4 066 57®.| -0.855| 0.538 0.425
residential facilities (in neighborhood) (2)

Perception about existing available 1.860 0.037 6.427 456 0.004 96.093 4.503 0.003 .2580| 2.659 | 0.035| 14.287
beautification (in neighborhood) (1)

Perception about existing available 0.801 0.320 2.228 2327 0.099 10.242 3.836 0.009| 46.339 3.327 0.008  27.81

beautification (in neighborhood) (2)

Perception about existing social interaction| -0.680 | 0.473 0.507 -0.718  0.581 0.488 -0.521  0.6430.594 -0.692| 0.558 0.501
with the neighbor(in neighborhood) (1)

Perception about existing social interaction| 0.068 0.937 1.071 1753 0.156 5.764 0.7%5 0.502 272.1 1.430 | 0.210 4.177
with the neighbor(in neighborhood) (2)

p-Value< .05 (significant value)
Table 6-9: A comparison of public transport usgaing adult in terms of various environmental erptary variables depending on different
trip purpose (with respect to significance levekefficient and odds ratio)

Mode: Public transport

Trip to university Trip to shop Trip to office Trip to leisure activity
Environmental factor B P Odds ratio B P Od_ds B P value Od_ds B P Od_ds
value value ratic ratio value ratio

Perception about existing pedestrian facilities 2.46 0.080 11.709 1.199 0.43p 3.316 2.046 0.206 347.7 4.252 | 0.004| 70.215
(in neighborhood) (1)
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Perception about existing pedestrian facilitigs 1.667 | 0.032 5296 | -0.312 0.700 0.732 0.611 0.432 1.842 0873 0.248 3922.
(in neighborhood) (2)

Perception about existing cycling facilities (in -2.201 | 0.069 0.111 -0.329 0.78 0.720 -1.342 0.3000.261 | -3.461 | 0.009 0.031
neighborhood) (1)

Perception about existing cycling facilities (in -1.292 | 0.053 0.275 0.313 0.66 1.368 -0.143 0.834 .86 | -0.808| 0.285 0.446
neighborhood) (2)

Perception about existing public transport 1.872 | 0.229 6.499 1.347 0.44 3.84j7 -18.904 0.999 .0000

facilities (In neighborhood) (1)

Perception about existing public transport 0.058 | 0.947 1.060 1.148 0.24 3.151 0.146 0.87Y7 571.

facilities (In neighborhood) (2)

Perception about existing driving facilities (in 0.532 | 0.534 1.703 -0.269 0.79 0.764  -20.394 0.9990.000 | -1.946 0.118 0.143
neighborhood) (1)

Perception about existing driving facilities (in 0.778 | 0.256 2.178 -0.487 0.55 0.618 -0.580 0.402 558 | -1.276| 0.125 0.279
neighborhood) (2)

Perception about existing green spaces and -0.106 | 0.926 0.900 -0.6 0.67 0.549 0.390 0.7% 1.477

park(in neighborhood) (1)

Perception about existing green spaces and -0.195| 0.751 0.823 0.411 0.56 1.508 -0.3b2 0.609 .70

park(in neighborhood) (2)

Perception about existing crime safety (in -1.330 | 0.101 0.265 -1.267 0.21 0.282 1.645 0.05 5.179| 2.86 0.002 17.54
neighborhood) (1)

Perception about existing crime safety (in -0.304 | 0.674 0.738 0.159 0.84 1178 1.543 0.054 6774 -0.578| 0.493 0.561
neighborhood) (2)

Traffic safety (in neighborhood) (1) 0.270 | 0.775 1.310 0.360 0.73 1.434 -0.689 0.508 5280.

Traffic safety (in neighborhood) (2) 0.113 | 0.863 1.120 0.529 0.49 1.697 -0.807 0.291 4460.

Perception about existing available non- 0.494 | 0.493 0.610 2.043 0.014 7.716| 0.419 0.577 1.521

residential facilities (in neighborhood) (1)

Perception about existing available non- 0.599 | 0.464 0.549 0.506 0.59p 1.658 -0.508 0.591 6010.

residential facilities (in neighborhood) (2)

Perception about existing available -1.564 | 0.053 0.209 -2.215 0.056 0.100 0.237 0.764 .2671| -2.511 | 0.023 0.081
beautification (in neighborhood) (1)

Perception about existing available -0.453 | 0.495 0.636 -0.43§ 0.56B8 0.645 0.425 0.5%7 .5291| -0.850( 0.275 0.428
beautification (in neighborhood) (2)
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Perception about existing social interaction
with the neighbor(in neighborhood) (1)

0.073

0.927

1.076

0.447

0.62

1.56

-1.007

0.242 369.

2.104

0.027

8.196

Perception about existing social interaction
with the neighbor(in neighborhood) (2)

0.182

0.815

1.200

-0.311

0.72

0.73

-0.399

0.628 .6710

-0.069

0.939

0.934

p-Value< .05 (significant value)

78| Page



6.3.2. Travel factors affecting mode choice of yognadult

Among different travel factors considered in thisidy, students preferred mode has significant
contribution almost in the entire models of walkiagd public transport use (Table 6.4, Table 616). |
case of walking, for all trip purposes, student®etthibit variation between their preferred anésld
mode have less odds of selecting walking as a m#fanansport (Table 6.4). This means, if studemes
walking and their preferred mode is also walkirgert they have higher chance of selecting walking as
means for trip to university. In contrast to thist those who exhibit variation between preferred a
selected mode have higher odds to select publispat for all purposes (Table 6.6). This means tha
even if students have inclination for walking, déygl or for car, yet students are availing publansport
for different purposes. Also, it is noteworthy tHiat walk trip, duration is an important factor. Withe
increase of distance, lower odds for selecting wadg to university OR 0.733) or for trip to
administrative QR .863) office is found (Table 6.4). Furthermorecase of public transport use, where
there are available alternative option to commutalking or cycling), then there is less probability
select public transport for trip to sho@R 0.188). Therefore, availability of walking and cycling
opportunity is significantly contributing to selgbiem as a means of transport. In contrast tahrigugh
walking, in case of public transport higher odds @ound for trip to university@R 1.191)or office
places OR 1.202)when distance increases.

6.3.4. Environmental factors affecting mode choicef young adult

To understand the environmental factors affectiegttavel behavior of young adult, 10 factors eslab
the perception of social and physical environmednthe neighborhoods, where students are living are
considered in this study. The factors are analyzede same way like the other factors considenettiis
study. However, as these 10 factors are ordinal ldata (recoded as 1. Not satisfied 2. Moderately
satisfied 3. Very satisfied), very satisfied is siolered as reference category for the analysismFRhis
analysis, it is also found that different neightmmrth factors have substantial influence to motitate
students either to incline or restrict them frontiec transportation. Results from binary logistic
regression in summarized in Table 6.7, 6.8, 6.9.tfp to university as well as trip to shop, comgzh
with the students very satisfied with crime safé¢hgse who are not satisfied exhibits higher odids o
selecting walking as mode of transportation. Tlesoa could be the rate of crime incurred in busam
stoppage or during cycle journey which are morengrto crime incidence than walking. Moreover,
student’s residential location could be anothessaeafor this result, as they could be living in the
vulnerable neighborhood but very closest to unitieend grocery where it is more convenient ane saf
to walk rather than to choose other mode. Als&rofitudents prefer to walk in a group, if theyfageful
about crime or incidence. Further evidence for gustification is the result for leisure trip. lfuslents
are not satisfied with crime safety they have losgds of selecting walking for leisure tri®R 0.044)

On the other hand, students who are not satisfiedaulerately satisfied with the traffic safety beir
neighborhood compared to those very satisfied Hawer odds of selecting walking as a means of
transport. Therefore, perception about traffic safim neighborhood is acting here as negatively
influential factors for walk trip to university.nlterms of driving facility, those are not satidfi@ith this
facility or moderately satisfied shows higher odds walking for shop or office trip. This gives
intimation that having higher satisfaction abouvidg facilities in the neighborhood could motivate
students for using car instead of walk or othegratitive available modes. Moreover, the importasfce
nonresidential facilities in the neighborhood torgase walk trip for leisure activity is found. &emts
who are not satisfied with non-residential fa@#tiin their neighborhood compared to those whaeang
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satisfied, shows lower odds of walking for leisacgivity (OR0.037) This suggests that being unsatisfied
with the neighborhood non-residential facilitiesudents are travelling further distance for leisure
activities which are not located within walking t@disce. However, those who are moderately satisfied
with the neighborhood beautification compared twsthwho are very satisfied shows higher walk wip f
leisure activity. The potential reason could baleti's diversified choice of leisure activitieswasll as
places where they prefer to go. As, it is mentioimedhapter 4 that Grenoble is famous for its tshigi
attraction and mountain related leisure activitypanunities, therefore, after being satisfied with
neighborhood beautification, students still prefego other places those might not be reachabigr
walking.

In terms of using cycle as a mode of transportdifferent purposes, cycling facilities availablethe
neighborhood is an important factor. Even thoughisifound that those who are not satisfied or
moderately satisfied with available cycling fadgdg in the neighborhood shows higher odds of salgct
bicycle as a mode of transport for all the purpasected in this study. This result exhibits thatter
perception often do not motivate people to avgiaaicular mode, also other motivations are reglire
Furthermore, this outcome could be the result fiédinces in perception between actual user and non
user. Besides, those who are moderately or leissisdtwith pedestrian facilities shows lower propity

to use cycle compared to those who are very sadisfiith such facilities. Therefore, availability of
pedestrian facilities in a neighborhood is a commgetary facility to promote cycling as well, becaus
walkers and cyclists share the common facilitied amenities. Therefore, to promote walking and
cycling, it is necessary to think about these twades of transport together because of their common
interest. Unlike the walk trip, those who are netidied with the existing crime safety in the
neighborhood shown lower chance to use cycle fahalpurposes considered in this study exceptdrip
shop. Therefore, the premise in the trip to walldel®@f crime incidence with cycling or public trast
could be a reason for such result. However, a astiirg result found from the model trip to cyclatth
those who are not satisfied or moderately satisfitl the neighborhood beautification shows higher
odds of selecting cycle for different trip purpo3éis means that better aesthetic perception eves d
not motivate certain satisfied students to avadleyor different intended purposes. Moreover, fitaf
safety has both way effect depending on the purpbsiee trip. Compare to those who are very sa&tisfi
with traffic safety of their neighborhood, moderatgatisfied students show lower propensity to eisge

to make office trip whereas higher propensity floos or leisure activity. This remarks the necessitf
traffic safety in the neighborhood for the promatif cycle use among the students.

In terms of public transport use, compared to tieromodes different factors are more dominant.eMor
interestingly, those who are not satisfied withghbiorhood social interaction show higher odds for
public transport use. It shows the importance ofadanteraction in case of motivating people tdknar

use cycle, because this interaction also givesigesef safety and security. It is justified witle ttactor of
crime safety. Students who are not satisfied witlme safety shows higher propensity for public
transport for office as well as leisure activitjheFefore, social interaction and sense of crimetgadre
related to each other. Even though from the moéielyole use, neighborhood beautification does not
impact the cycle use, however, in case of pubdingport trip for leisure activity shows that thede are
not satisfied with neighborhood beautification skdewer odds for selecting public transport. Theref

to increase more leisure trip by public transpartait is important to think about the aesthetipexts of
neighborhood. Furthermore, non-residential fae#itin the neighborhood also motivate people to use
public transport, since those who are not satisfigétth non-residential facilities in the neighbortioo
shows higher odds for public transport for shopggrg purpose@R 7.716) Also, poor perception about
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pedestrian and cycling facilities shows higher oftaspublic transport for leisure activity. It refethat
satisfaction about pedestrian and cycling facsitee important not only for commuting trip, leisurip

as well. Availability of such facilities diverts anotivates people to use certain mode for different
purposes.

6.4 Chapter conclusion

Through this chapter, it is statistically showntttteere is different socio demographic, travel &l as
environmental factors affecting students activeetr®ehavior. Some factors are influential for jzatar
trip, whereas not significant if the purpose idatiént. Therefore, the assumption to have diffefactors
affecting different trip in a different way is jifigd. Similarly, depending on the mode choicetdas and
their significance also vary. Positive and negaiifliences of significant factors propose to camiéate
about multidimensional impacts of such factors &wodv to cope with the negativity and adopt the
positivity in a more effective way.
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7. Chapter: Framework to promote active transportation

It is already proved in the previous chapter thraious socio-demographic, traffic and land useofact
are associated with the active travel behavioroaing adult. This is prescribing to have more syisémg
approach incorporating different strategies tangetihe actual demand of students or in general the
demand of people towards active transportation aittaim to develop a long term active travel bebravi
among adults. The aim of this chapter is to desctite framework developed through incorporating
different types of measures already adopted ireddifft countries, to promote active transport as the
means to commute among the young adults. Thenddlveloped framework is evaluated from the
opinion of university students aged 18 to 25 armigd observation.

7.1 Framework of intervention

As, it is agreed that to promote the active trartspse for commuting as well as for leisure purpose
integrated package of strategies comprised of memyplementary interventions are imperative.
However, in the existing literature, a comprehemsramework comprised of such interventions that ca
be used to identify potential alternatives is nqilered yet. Therefore, as part of the study, hieeefirst
attempt is to develop the framework form the litera review, where authors tried to evaluate edt¢heo
alternatives in promoting the use of active tramtgtion.

Through different studies, authors have tried tofoece the importance of infrastructures in faatiing
active transportation. For instances, accordingdme researcher, complete street intervention pavin
provision for both walking and cycling as well agbpc transportation has significant impacts in
promoting active transportation (Brown et al., 281 &imilarly, it is affirmed that higher level bicycle
infrastructures and facilities are associated Witiher level of bicycle commuting (Dill and CariQQ3).
However, in some studies some structural approaahesvaluated and resulted with no significant
association with the promotion of active transgBtiatia et al., 2016). On the other hand, someiesud
have emphasized more on awareness raising, greesl initiatives and positive attitude development
towards active transport as more effective stratetp promote active transport movement (Ho etél).,
Meanwhile, land use policies, land use mix and ifieation are also considered as effective and
potential interventions to promote active transmiwh (Aytur et al., 2007). Therefore, the devebbpe
comprehensive framework in this study incorpordtese strategies-structural approach, management
and spatial planning approach. These three appesaahe already synergized with each other and
adopted in different countries and metropolitaraar@like in UK., Bogota, Berlin , Paris, Barcelona)
promote active transportation.

Table 7-1: Comprehensive framework of interventitmpromote active transportation

Type of strategies Intervention

Structural approach | Measures for walking
* Wide side walk
* Raised crosswalk
» Centerisland
» Continuation of side walk
e Curb in the sidewalk
« Driveway cut
Measures for cycling
» Bicycle track (Recessed track, Truncated track)
* Right turning track
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* Segregated on road cycle lane
« Completely segregated off road cycle track
* Bicycle boulevard
« Continuous cycle connection
» Bike box
» Bike station and bike rack
» En-route facilities
« Journey end facilities (shower/changing room)
Physical elements for both walking/cycling
* Road surface
« Street amenities (signage, signal, color, marlstrget lighting, street
furniture, trash bin)
* Road side visualization (road side building desagsthetics of street
area, road side non-residential development, lamisg)
» Green elements along the street (road side planatid landscaping)
» Pedestrian cycling detection system,
Complete street

Spatial planning

At city level

approach ¢ Land use mix
« High density development
e Zoning
« Control of urban sprawl
» Access to public transportation facilities
» Access to pedestrian and cycling facilities
« Access to public spaces
* Pedestrian pocket park
At neighborhood level
* Neighborhood walkability
« Traditional neighborhood development
» Access to front door, sidewalk, adjacent propertynmon spaces,
transit stoppage and parking
At street level (road side development
« Multiple activities along the street side
* Presence of buffer land use: restaurant and refail
* Intersection density
Management Land use management
approach * Non-motorized transport improvement program inl#ma use plan

e Land development

* Land use classification

e Land-transport policy

» Localized land use plan
Institutional management

83|Page




« Partnership between health and transport profealsion

e Public private partnership

«  Community participation/community input

e Inclusion of user opinion
Traffic management

» Escalation of public transportation use insteaprivfately owned

vehicle

e Car pooling

* Road pricing

e Car free zone

* Home zone

« Control of car parking

e Traffic calming initiatives

« Control of vehicle speed and traffic volume

» Traffic free pedestrian and cycling bridge/route

« Restriction of car on city center and special ace

« Traffic management at junction: crosswalk, croskwatamble,

countdown in signal, crossing speed

» Proper signage, marking and signal
Safety management

» Accident investigation and reconstruction

« Accident prevention

« Danger reduction

* Intersection and crossing safety

» Safety education

¢ Law enforcement
Time and cost management

« Payment for active transport to work

* Pedestrian/cyclist prioritization at intersection

« Cut through techniques to shorten active transpaoite
Program management

* Promotional campaign like green travel club to edeicesidents

» Traffic education

e Training

* Promotion of active transport culture

« Green travel initiative (walking group in local as}

* Promotional program like local bike events, bikediry
Evaluation and monitoring

« Performance assessment of active transport fasiliti

Literatures reviewed to develop the framework: (f&hat al., 2016, Boettge et al., 2017, Brown et al
20164, Dill and Carr, 2003, Ha et al., 2011, Hesthl., 2006, Ho et al., nd, Jung et al., 2017, Ktral.,
2014, Krizek et al., 2009, Madsen and Lahrmann620loura et al., 2017, Nelson and Allen, 1997,
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Panter et al., 2016, Park et al., 2013, Puchdr,et399, Pucher and Buehler, 2008, Reynolds 2@09,
Silla et al., 2016, Song et al., 2017, Teschkd.e2@12, Aytur et al., 2007, Green and Klein, 20Hajna

et al., 2015, Hoehner et al., 2003, Khisty, 1994, ,Nazelle et al., 2011, Pucher et al., 2010b, Taglat.,
1998, Wardman et al., 2007)

7.2. Strategies adopted it Grenoble

7.2.1. Structural approach

In the city of Grenoble, the metropolitan transpauthority (SMTC) has adopted multiple strateges t
improve the walking and cycling in Grenoble. Frone tground observation, the city center and other
important places in Grenoble has: wide-continuoedegtrian walkway, segregated on street and off
street bike way, bike parking, bike racks, road sidnresidential activities and street amenities (ef.
Image 7-1 to Image 7-6). However, it is importanhote that all places are not equally furnishetth il
amenities in the same way. Therefore, from theesitgl opinion/comments found in online questiormair
as well as in the face to face interview, cleaietupes are revealed (cf. Image 7-7, Image 7-8ghkma
7-9).

Available Structural approach

~

Image 7-1: Separated sidewalk Iage 7-2: Complete street, Image 7-3: Street amenities, Rue
with greenery, Cours Jean JauréBoulevard Gambetta de I'Arlequin

Image 7-4. Completely Image 7-5: Proper signage, Image 7-6: Road side restaurant
segregated off road cycle track, marking and signal, Quai Créqui and bike rack, Quai Créqui

Cours Jean Jaurés

Source: Author’s ground observation, 2017

About structural interventions, from the online siennaire, it is found that higher percentage of
respondents asked for more cycling facilities comg@ato pedestrian facilities necessary to promote
active transportation in Grenoble. In the faceacefinterview, students explicated that at the agtyter
there are appreciable amount of cycling (bike raicl parking) as well as walking facilities (widelesi
and continuous side walk), however, at the periharea one could find continuous side walk but not
the bike rack or parking. In the questionnaire, S¥Ugdents vote for wider street, whereas 76% wate f
separated bike track and 63% for right turning edot cycling. Moreover, in front of major commeaki
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places in the center one can easily find the kilok facilities which are not common in the othert jod
the city (cf. Image 7-7). More often, the bike laseshared with other vehicles and putting the bikea
danger of traffic collision (Image 7-8 and Imag®)7-Apart from facilities en-route, students mentio
about facilities necessary at the destinationiffstances a locker at the university to put bikeeasories.
Figure 7-1: Response from the students about Figure 7-2: Response from the students about street
walking and cycling facilities amenities

72 54
70 -+ 53

68
66 52

64 -
62 -
60 -

51 -
50 -

Street amenities for Street amenities for
More cycling facilities More pedestrinan facilities cycle user pedestrian

Source: (nline and face to faceuestionnaire survey, 20

g

Image 7-7: In front of bank, no Image 7-8: Narrow bike lane & Image 7-9: No bike lane or

bike rack, Rue de village side walk , Avenue Jean Perrot marking for cycling in from of
ENSAG

Source: Author’s ground observation, 2017

Compared to cycling or walking facilities, from theestionnaire it is found that students resportded

have more street amenities for the pedestrian cordp® cycle user (Figure 7-1 and Figure 7-2). The

reason behind such response was explicated bytutderds about their security and safety concerns as

pedestrian are less mobile than cycle users. Thiegdafor adequate street light and security pdatibu

in the southern part of the city. Furthermore, thaijd compared to cycle users, pedestrian has rhighe

probability to explore the nature and interact wittle surrounding environments. Therefore, students

referred that it is more important to have moreeattramenities for pedestrian. In addition to street

amenities, almost 80% students vote for green elemeng the street side to create environmentally

pleasing environment for both pedestrians and aységs as they are explicitly exposed to pollution.

7.2.2 Spatial planning approach

It is unambiguously approved by the researcherdpatial planning approach has positive and sicpuifi

correlation in promoting and supporting more activansportation. In the city of Grenoble, the

reinforcement of such approach is apparent. As @hleris the center of Grenoble Metropolitan areix, m

use and high density development is found almoghé extensive part of the city. Even, from the

walkability map of Grenoble (cf. Map 5-2), it is @grent how this concept of mix use and dense
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development pattern is applied in this city. Butistundeniable that, compared to city center other
perlpheral parts are Iagged behind in terms ofume<development

Image 7-10: Mix use ' Image 7-11: Mix use ~ Image 7-12: Very little mix use
development in the southern partdevelopment in the northern partdevelopment, Avenue Marcelin

of the city, Avenue Jean Perrot of the city, Rue Saint-Laurent  Berthelot

Source: Author’s ground observation, 2017

Also at the neighborhood level, some neighborhardsdeveloped through the concept of mix use and
high density development (e.g. Championnet cf. kndgl5). Meanwhile, some city quarters are
following homogenous sprawling (e.g. Melherbe Teilgs cf. Image 7-13). In comparison to these two
neighborhoods, the following one is less densedomination of more privatized open space/garden is
also visible. Even though, density is compromisedlifferent places of the city, however, minimum
commercialization with primary schools, connectigth sidewalk and access to public transport ark we
maintained throughout the city. Also, from the rhiteire it is found that higher walkability at the
neighborhood level is the evidence of higher wajkiar daily activity among the adults (Hajna et al.
2015). Hence, from the ground observation as welfram the literature, it can be suggested that to
implement spatial planning approach in promotingivactransportation, it is necessary to focus on
different scale of implementation (both city scatewell as neighborhood scale). Since, from thestiml
view deficits at micro scale would not be prominennotice, therefore, local scale observation el as
modlflcatlon particularly at the nelghborhood soaleecessary

Image 7-13: Low dnsity and . Image 7-14: High density and Image 7-15: High denS|ty and )

small scale mix use developmenimedium scale mix use mix use development in the
in the quartier, Melherbe Teissierdevelopment in the quartier, quartier, Championnet
Villeneuve

Source: Author’s ground observation, 2017

Also at the street level, attempts to make theesttde livelier (e.g. street side beautification,
commercialization as well as access to public spaaee easily noticeable in different parts of ¢itg
(cf. Image 7-16 to Image 7-18). According to thedsint’s point of view, this street level developinisn
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necessary as this kind of development placed asilile eye on the street and gives them feeling of
security.

-/ | - ks o
Image 7-16: Street side Image 7-17: Street side Image 7-18: Street side weekly
commercialization, Rue Joseph beautification, Cours Jean Jaurésnarket, Avenue de Vizille
Rey
Source: Author’s ground observation, 2017
At the street level, from the student’s opinionadside activity and mix use development is more
important to promote walking compared to cyclingccArding to their point of view, pedestrian’s
interaction with the surroundings and access totiptel destinations within walking distance help to
promote more walk trip for leisure as well as cortimupurpose.

Figure 7-3: Response from the students about rdadsitivity and mixed used development

45
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Roadside acivity and mix useRoadside activity and mix
for the promotion of cycling use for the promotion of
walking

Source: Questionnaire survey and face to faceviietsr 2017

7.2.3 Management approach

In the city of Grenoble, different types and midtiel managerial approaches to promote active
transportation are visible. However, significantacges have been happening after the formation of
Grenoble métropole.

7.2.3.1 Land use management

In terms of land use management, so far two sepgmterning bodies are responsible for preparingd la
use plan and transportation plan for the Grenold&rapolitan area. Before the formation of métropole
(metropolitan administrative status), each munidipawas responsible for their own land use
management and development plan i.e. Plan Localbdtisme (PLU). After %l January 2015, because
of the formation of the métropole, the respondibsi to prepare local interurban plan, i.e. Pladlo
d'Urbanisme Intercommunal (PLUI) were transferredstenoble-Alpes Métropole (called “La Métro”).
PLUI is the upcoming comprehensive and cohereniapgaanning policy for 49 municipalities of the
métropole. It is expected that PLUI will be in actifrom 2019 and will incorporate the major plamjin
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mobility, economic development and housing polid@sthe 49 municipalities as well as major zones
and particular rules for the construction in eaochez(Grenoble-Alpes-Métropole, 2009¢e). Even though,
Grenoble métropole is considering the mobility ptenpart of the land use plan, however, this mgbili
plan entitled as Plan de Déplacements Urbains (PBUhe responsibility of Syndicat Mixte des
Transports en Commun (SMTC), rather the Grenobjm#l Métropole. SMTC is the responsible
authority for the mobility plan of Grenoble métrégdhat incorporate all modes of transport (public
transport: tramway and bus, cycling, walking, gaarking and roads). Therefore, the plan for non-
motorized mode is part of the holistic mobility plaf métropole, also, this mobility plan is incladim

the overall comprehensive spatial planning poliGrehoble-Alpes-Métropole, 2009d). It can be
construed that the city of Grenoble is a distinetrgoligm of integration between land use and
transportation plan that exhibits the importancesoth integration for successful implementation of
active transportation. This finding is also justifiin literature where the importance of land usé a
transportation planning is reinforced for promotamive community environments (Aytur et al., 2007)
7.2.3.2 I ntitutional management

In terms of institutional management, differentegpof institutions from formal to volunteer, public
semiprivate-private organizations are involved amodrking together for the promotion of active
transportation in Grenoble. As mentioned above, 8M3 working as a public-formal organization in
promoting non-motorized transport through plan graepon and implementation. In order to ensure more
proficiency, SMTC has been welcoming participatoopnsultation with all the actors and inhabitants of
the Grenoble agglomeration since 2012. On therdthad, L'Association pour le Développement des
Transports en Commun (ADTC) is a user’s associatiorking for inter-modality and better sharing of
public space. The objectives of this institutioe & moderate car traffic, promote alternative mofie
transport through supplementing tram and cyclingvogk and required facilities. This organization is
communicating with the users and negotiating with tecision makers to convince them to response
based on the users opinion (ADTC, nd). Thereforemfthe institutional point of view, the city of
Grenoble is holding a good example that is a coatlin of both top-down and bottom up approach.
Indeed, it is noteworthy to mention that the eseeaf such institutional successful arrangement for
promoting the active transportation is the priadtion of participation and user’s opinion whichalso
suggested in the literature.

As, the importance of active transportation is owly limited to transport sector, apart from thee@aipt

of integration and participation among professidnsatitutions, similar prioritization and collabdien is

yet to notice in the field of research in the ciff Grenoble. A significant progress to enhance
collaboration among health and transport reseascligh an aim to promote researches related toecti
transportation from different discipline is stilhder progress. However, Such interventions to ptemo
active transportation and increase awareness addnee in support of active transportation is wjydel
recognized and justified through several studieeé® and Klein, 2011, De Nazelle et al., 2011, Heeh
et al., 2003).

Furthermore, after having all of this institutionpteponderance, still there are some difficulties
mentioned by the students that more often exhilvitéting attitude towards motivation for active
transportation. According to the students’ pointvidw, even though there are attempts to incorporat
users and community opinions in practical and meseéields, however, very little is known about its
implications in actual decision making process.e;léne focus of the students’ opinion is to thitloat
the level of participation, either it's confined Iprat the level of hearing or it really has contiol
changing the decision maker’s opinion (Arnsteia@dder of participation).
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7.2.3.3 Traffic management

Different plans and policies to reduce car traffitd consecutively, to promote active transportagion
already implemented. Day by day, new innovativeragghes are still under consideration in the cfty o
Grenoble. Even though, there are no road pricidigipe adopted within the city, however, other fiaf
calming speed reduction policies along with es@aiabf public transport use interventions are alyea
adopted and adjustments with the contemporary reedstill under consideration.

In this regard, “Coeur de Ville Cceur de Métropoleity Heart, Metropolitan Heart) is one of such mce
projects accepted with a prime devotion to increhsepedestrian walkable area at the city centpartA
from the extension of pedestrian area, projectainstseveral interventions pertinent to reorgaitnabf
traffic, redevelopment of some areas, enhancing afuhitectural heritage and boost up the local
commerce to make the city center more accessillleeajoyable. The major points of interest for the
extension of pedestrian area are shown in the Map These places are Place Grenette to the Saint-
Laurent and Championnet / Bonne districts. Howesach initiative is limited at the central parttbé
city, sector wise such interventions are not yatanrconsideration. Beside this project, there &emady
some places and plaza at the center of Grenobleewdss is completely forbidden (car free zone) or
restricted only for the residence (cf. Map 7-1)d@ble, 2017).

Map 7-1: Plan of new car free area at the cent&@rehoble
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Moreover, for the very first time in France fronetheginning of 3 January, 2016, Grenoble city and
metropolitan area has adopted a mandatory regnlafi80km/h speed for all streets and exceptiori&lly
km/h for some major axis as a global approachtermétropole to move towards a traffic calm citly (c
Map 7-2) (Grenoble.fr, 2015). Additionally, studenin the questionnaire survey and interview
acknowledged the importance of traffic calmingiatives with greater importance for the cycle users
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compared to pedestrian as there are some roadsr€Fig4) where cycle and motorized vehicles are
sharing the same road and have greater chancaffof trollision (Image 7-20).

Image 7-19: Observation phase of project Coeur e &ceur de Métropolelmage
Source: Author’s ground observation, 2017
Map 7-2: Speed limit map of the city of Grenoble
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Figure 7-4: Response from the students aboutdraffi
calming measures for pedestrian and cycle user driieg?): Sharrowed lane, Rue de Stalingrad
71 .
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Traffic calming for Traffic calming for
pedestrian cycle user

Source: Online and face to face questionnaire  Source: Author’s ground observation, 2017
survey, 2017

Also, SMTC is providing the parking relais oppoities in the metropolitan area. There are 19 parkin
relays offering car, motorcycle and bicycle parkspmces near the tram and bus lines (Tag, nd).ihis
free for travelers with a valid TAG pass or a Mg "consigne”. The use of this free parking lai
encourage people to leave their car in the parglages andllow to park at a lower cost, and encourage
motorists to prefer the alternative modes. Howetreugh there are many off-street car parking itéeesl
available in the city, on street car parking is aneptly available everywhere. Meanwhile, almost 54%
students in the online questionnaire and interveamphasized the necessities to reduce on street car
parking in order to reduce collision with bike. AlJssome students emphasized the car parking drikkbe
lane which is often very annoying and risky for tyele users.

Apart from this, provision of crosswalk and sigmali crossing, proper sighage, marking and sigmels a
available everywhere in the city, but no crossvadkamble and countdown signal were observed during
the ground observation. Moreover, the carpoolingonally famous system in France is the use of Bla
Bla car (www.blablacar.fr). But, this Bla Bla cas often used for long distance (city to city) teding
purpose rather than for within city movement.

7.2.3.4 Safety management

SMTC, the responsible public authority of all typefsroadway transportation in Grenoble metropolitan
area, is accountable for accident prevention andnstruction. Through their regular monitoring, ythe
identify the flaws (both structural and non-struety associated with accident in the existing
transportation system and take initiatives to redine risk from the road. Also, at major hot spuits
accident (intersection and crossing), proper signatarking and signals are available and worthafy (
Image 7-21 and Image 7-22), followed by the intetig. Moreover, apart from this regular observation
a state law related to the safety of bicycle arteiosoft mode use entitled LAURE (Loi sur I'Air et
I'Utilisation Rationnelle de I'Energie, 1996), itsa strongly functional in all the cities in Frandehis
law is enforced with a vision that it will allow &nce, to gradually have a cycling network and tieae®

a better environmental balance compared to othesd&an countries. The aim of this law is to streagt
the claim of bicycle users more effectively (FUB18). Similar law for pedestrians is not available,
which is also necessary to ensure pedestrianstysafel promote walk trip. Then, the SRU Law (Loi
relative a la Solidarité et au Renouvellement UrbaR000) imposed the monitoring of pedestrian and
bike users accidents for every agglomeration ipameag its own PDU (mobility plan). Also, to ensure
safety and to fight against road accident in gdnaraational priority within the territory of Frae makes
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a mandatory safety education in school and collegsl (éduscol, 2016). From the student’s opinthig
government level initiative of road safety educatis important for both walkers and cyclists and
emphasized its importance for the promotion of wajlcompared to cycling. At the same way, in cdse o
law enforcement, greater emphasis found to ensedlestrian safety. However, it is worth to mention,
students were quite satisfied related to the exjdaw enforcement situation in Grenoble (cf. Feyur6).
Most of the cyclist in the face to face interviewmplained against abrupt parking on bike lane or
footpath.

Figure 7-5. Response from the students abdétigure 7-6: Response from the students about law
education and training for walking and cycling  enforcement for walking and cycling

54 30
53 - 25 -
5> 20 -
1 15 -
51 A 10 -
50 - S
Education and trainirgducation and training 0 -
for the promotion of for the promotion of Law enforcement forLaw enforcement for
walking cycling pedestrian safety  cycle user's safety

Source: Online and face to face questionnaire gug@l’
Image 7-21: Ordinary walking and cycling crossingmage 7-22: Marking on the road

7.2.3.5 Time and cost management

To manage the time during the trip, for the Greaabletropolitan area, there is an official website o
Métromobilité (www.metromobilite.fr), where one camrange their own trip plan depending on their
time and available transport facilities. On theeothand, very little amount of pedestrian crosdintjon
(push-to-walk) to prioritize pedestrian is fount najor junction and busy road, which is quite rsseey

to reduce the time required for walk trip. This @bstion is also evident in the results from stuslen
online and face to face questionnaire where pyiafitpedestrian at intersection was highly demar(déd
Figure 7-7). Moreover, to reduce time for walkirtbere are different infrastructures like ped-way,
shortcut route etc. available, however no additiignage for such facilities is found. But, a time
distance signs showing the direction and walkirgjadice in minute (considering standard walking dpee
4km/h) to some special destinations are found éndity of Grenoble, especially around the city eent
and some other parts of the city with an aim tgimswalk trip among urban dwellers through time
management (cf. Image 7-23 and Map 7-3 ). Suchoagpris a flagship action of municipality health
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plan (project entitled as I'INPES) to reinforce petifianisation in the city of Grenoble and to deped
health friendly environment (Direction-Santé-Pubéegt-Environnementale, nd).

Figure 7-7: Response from studentsnage 7-23: Time distance signgmage 7-24: Use of yellow
about priority of pedestrian and cyclistor pedestrian colored bike “Métrovélo
at intersectio
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Source: Online and face to face Image source: Author’s ground observation, 2017
guestionnaire survey, 20
Map 7-3: Grenoble pedestrian map showing traves tim
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Source: Direction-Santé-Publique-et- Envwonnemermad)
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Also, to promote the use of public transportatitom each workplace depending on the employer's
contract, there is officially provision to offer l@ast 50% cost of public transport for employeeg’ to
workplace. This provision of payment for activensport is not yet adopted entirely, but some ensap
have already started such setting. If, it is adbtatirely, it could be more effective for the prron of
active transportation. Moreover, at the city sdéalerder to augment bicycle use, there is a proxiso
rent a yellow colored bike called “Métrovélo” ircheap rate on a day (3€ per day), month (25€pethmon
and 60€ per 3 months) or year basis (132€ per yedwgre the maintenance of bike is ensured by the
agencies (cf. Image 7-24) (Métrovélo, nd). Alsocase of bike renting special price for students ate
aged below 25 years old and people who are eligiblget social security, have reduced price level t
rent this métrovélo. There are almost 6000 bicydteshire from 2 agencies (Métrovélo Gare and
Métrovélo Campus) (Grenoble-Alpes-Métropole, 2008twever, from students’ point of view this bike
renting is a unique idea adopted in Grenoble, batrent price is quite high, as one of the students
commented that the monthly rental price of métroiél students below 25 years old is similar tarthe
reduced public transport price (15€ per month), nehtbe later one provide more option to use (both
tramway and bus). Therefore, to promote more cysks it is necessary to think about the rent paioe
services available in this price accessible forstiieents.

7.2.3.6 Program management

The program management for active transportaticdBrienoble has reached in another dimension. There
is an official website of ADTC (www.adtc-grenoblegd and SMTC (www.smtc-grenoble.org &
www.tag.fr), where information about promotionakets of bike racing, bike festival, movie festivals
and walk day are broadcasted and advertised thooatigthe city for the promotion of active
transportation. Also, there is an association mab@ep'tit Vélo dans Ma Téte, a volunteer assamiatin
Grenoble to provide free bike repair tools andisessas well as training to bike users to repairthike

by their own. However, community level green tramabvement for the promotion of walking and
cycling is not observed, whereas students highligritized such intervention alleging that such
intervention has potentiality in promoting walkiagd cycling from the community level (Figure 7-8).
Their opinion was that the way students are magivateeing their peers are using cycle or walkingh s
movement at the community level could be an effeciintervention in promoting active transport
behavior among the inhabitants.

Figure 7-8: Response from students about green maviefor walking and cycling
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Source: Questionnaire survey, 2017

7.2.3.7 Evaluation and monitoring

SMTC, being the responsible authority for the mbpiblan of Grenoble métropole, is monitoring and
evaluation the public transport services and theiformance of associated infrastructures anditiasil
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User opinion is collected in order to assess tfopaance from the user’s point of view by thiskarity
through online questionnaire survey of Tag usemeéi@r, this performance assessment survey is limite
only for the user of public transportation, wherpagformance assessment of walking and cycle fiasili
and services are not yet adopted.

7.3 Chapter conclusion

This chapter explains the framework consisted f&xint types of measurements (structural and non-
structural) already adopted and implemented inetbfit countries in order to promote active
transportation. In the meantime, the scenario @n@ble city with respect to the developed framewsrk
also assessed based on existing and ongoing @r@edtadopted interventions taken by the respansibl
authorities. It is also elaborated from the groobdervation and information from the official wete f
responsible organizations. This explicates how Gen has adopted multi-level measures for the
promotion of active transport like the other Eurmmpecountries. Also, explains the newer forms of
innovation in order to increase active transpastatiMoreover, from this chapter, the necessities of
existing interventions and other non-existed irgdations are substantiated from the perspective of
university going young adults.
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8. Chapter: Findings and discussion

In this chapter, findings from spatial analysis astdtistical analysis are accumulated to verify the
consistency of the findings and its relevance \tlih ongoing literature. Furthermore, findings frire
analysis of Grenoble with respect to the proposaiveatransport improvement intervention framework
are also summarized. Based on the findings, a adimg remark is also demonstrated to justify agfaén
necessities and potentiality of this study throtlghmajor observations and their significance.

8.1 Discussion and findings from spatial analysis

The spatial analysis, through the application ddtisgh mapping with respect to three selected daiter
(land use, land use mix and public transport seraiea), reveals that depending on trip purpogereift
spatial attributes have significant impacts on stigl active mode choice behavior. For those trips,
which are mandatory and time bound like trip tovensity, students’ prime impedance is the distarm:
time. Here, students’ trip choice or mode is nopateglent on the land use mix or density or the
availability of diversified destinations. Therefoumiversity dormitory near the university is a gibte
intervention to promote walk trips to universitydaih is supported by Chaney et al. (2014) that jpnak
constructs support active transportation. Howesteident's daily movement is consisted of multiplpst
and their trip to university is also linked to tbiher activities (like shopping, grocery, office.gt which

is evident in the spatial map prepared from stiglgabcode point. Furthermore, from the spatialysisal

of other trips, it is found that students’ movempattern and mode choice is also dependent orypiee t
of land use, land use mix and destination optiomslable, in the places where they are going angdjv
Therefore, just to provide student dormitory nda tiniversity is not enough to promote more active
movement. To facilitate student’s trip chain andrpote walk trip for the other purpose (shop, office
leisure activities) it is also necessary to inceeéand use mix, diversification of destinations and
densification. In this regard diversification limit at the city center would not be sufficient. More
decentralized diversification and mix is necess@herefore, if a particular trip is consideredglikip to
university, it would not reveal the holistic pictuof students’ movement and potential factors &ffgc
their active transport behavior. Spatial mapping ddferent types of trips helps to understand ¢hes
complexities and associated impetus affecting stisdenode choice behavior in their young adult time
stage.

Apart from this, the importance of public transpfatilities and diversified alternative options @tram
etc.) available for students’ choice is justifieat fall types of trip. Predominantly, places (origind
destinations) which are not within walking distarezg! for better public transport or cycling fatigis,
instead of mere driving facilities to promote maive movement. Hence, better provision of trartspo
facilities and service area are principle compomettt promote active transportation, as, public
transportation also involves a certain amount divacmovement and reduces car dependency. This
finding also supports the research by Brown ef24101), where it is empirically evident that united
access to public transport increases studentstshige and reduces their parking demand from the
campus. Also, as it is agreed that cycling is fagtean walking and another means of active
transportation, so, it is also necessary to providter cycling facilities to increase more cydip.t
Therefore, better walking, cycling and pedestriagilities along with land use mix and diversificatiis
supportive to active travel behavior among the goadult studying in university. These findings also
support the findings of various relevant researdhtzndy and Xing, 2011, De Geus et al., 2008, Van
Cauwenberg et al., 2012, Craig et al., 2002, Fedrad., 2004).
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8.2 Discussion and findings from statistical analys

The statistical analysis assumes that students’eattavel behavior is dependent on different socio
demographic and environmental and trip factors. pitee in mind this assumption, through several
logistic regression models, this study reveals tiegtending on different trip purposes there areipiel
factors affecting student active mode choice bairafdf. Table 8-1). In this regard, factors classif
based on different active transport mode is giveifable 8-2. Among these factors some of them are
same for all trip purposes, however, with differgqes of impacts. On the other hand some of them a
only significant for particular trip purpose. Foraenple, housing type (Students dormitory) is pesiti
affecting the walk trip to the university, but, ag¢igely the cycle trip to shop. Furthermore, etltgic
negatively affects the walk trip, which is alsokia to the housing type, where the students ardimgs
evident in the spatial analysis. Similarly, higlagre positively affects walk trips but negativelyeats
public transport trips. Here, the reason couldheeage limit of Tag card discount. Moreover, geratet
bicycle ownership are significant factors for alipt purpose, where bicycle ownership apparently
positively affect cycle trip and negatively affettie walk trip as well as public transport trip. éls
significant differences are found from the genddluences on different trip purposes. It is obsdrileat
male students are more motivated towards walkarng public transport use, whereas female students
show higher inclination for cycle trip. More intstimgly, students study level exhibits that higher
education negatively affect the propensity to wiif, which supports gradual sedentary behavior of
students. Moreover, car ownership is negativelp@aged with cycle trips and the effect is similar
trips to shop, office, and university. Also, higherdy mass index is positively associated with eitis!
active transport behavior, particularly walking.

Among the travel factors considered in this studydents preferred mode choice is positively aasedi
with trips by public transport, but negatively asated with walking. It gives a hint about youngutis
less inclination for walking and cycling, which eals students more sedentary behavior. Similarly,
distance is negatively affecting walk trip, that sgpporting the finding from spatial analysis, and
positively affecting public transport use. It rainfes the recommendation from spatial analysis tabou
necessities of public transport service area cgeerar the promotion of active movement. Also,
availability of alternative modes of transportatigvaelking, cycling, and car) negatively affect thge of
public transportation. But, it does not explainttivaether the alternative option is car or any pHuaive
means of transportation, which call for furtheraatigation.

Like the socio-demographic and travel factors, eddéht environmental factors are also substantially
related with active travel behavior of young adul®oor perception about driving facilities in the
neighborhood is positively influencing walking beglwa for trip to shops or offices. Similarly, highe
satisfaction with pedestrian facilities has positinfluence (as lower satisfaction is negativelyoatated
with cycle use) on active transport uses, partitpleycle use, since pedestrian and cycle usersesha
common interest. Besides, poor perception aboffictissafety and neighborhood non-residential ftieii

are negatively associated with walking behavior poditively with public transport uses. Therefore,
traffic safety and pedestrian facilities in thegidiornood are demanding further attention in tagard.
Meanwhile, poor perception about crime safety ia tieighborhood does not preclude students from
walking or from public transport use; however, rtegaeffect is found for cycle uses and walkingyonl
for leisure trips. Therefore, the crime could berenassociated with cycling or time of performinglea
trip, as most of the trips to university, shops afiices incurred within working hours of weekdays,
whereas leisure trips often takes place at nightveekend. Moreover, importance of social interactio
with neighbor is justified, as, poor perceptionsotial interaction increases public transport tthmen
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walking and cycling. Also, it is worth to mentiohat satisfaction with facilities often does notleef
people’s actual mode choice behavior. As, in teofigycling facilities in the neighborhood, compated
those who are highly satisfied with available ayglfacilities, show lower propensity to choose eyas a
means of transport for commuting purposes. Insteadjents who are less satisfied and moderately
satisfied show higher probability of cycling. Siarly, poor perception about neighborhoods aesthetic
quality is positively affecting the walking and t¢inwg behavior for different trip purposes. Therefor
satisfaction level is more subjective that ofteegloot coincide and reflect the actual behavior.

Table 8-1: Significant factors affecting activeviehbehavior of different trip purpose

Trip to university | Trip to shop Trip to| Trip to leisure
administrative office| activity
Potential ¢ Ethnicity » Present study levet Present study level [ Age
factors » Gender » Age *Age » Gender
motivating  Housing type *Gender » Gender » Housing type
or o * Bicycle ownership |*Housing type * Bicycle ownership # Bicycle ownership
restricting L car ownership  +Bicycle ownerships Car ownership e BMI
active * Affiliation with the »Car ownership  #BMI » Preferred mode
transport | niversity «Preferred mode Preferred mode | Perception about
mo‘?'e * Preferred mode Alternative *Time required toneighborhooc
choice of | 5ice svailable mode  make each trip tpedestrian facilitie
VOU”‘%' ad-ult *Time required toePerception about [office » Perception about
studying in ) . . .
university mgke gach trip t1e|ghborh99( 3 Pfarceptlon about nelg.hborhc.x.)(_
university cycling facility neighborhoot cycling facilities
» Perception about »Perception about [pedestrian facilitie ~ # Perception about
neighborhooc neighborhooc  Perception about  |neighborhooc
pedestrian facilitie  griving facilities neighborhood cycng (driving facilities
* Perception about Perception about facilities » Perception about
neighboriood neighborhood crim | Perception about  heighborhood Crim
cycling facilities safety neighborhood drivin( {safet)
* Perception about  Perception about [facilities * Perception about
neighborhood Crim neighborhood traffii  Perception about  neighborhood traffi
safet) safety neighborhood crim  safety
* Perception about s Aesthetic quality safet » Aesthetic quality in
neighborhood traffic |n neighborhood Perception about  neighborhoo
safet » Perception about [neighborhood traffic »Perception about
* Aesthetic quality inneighborhood non- [safet neighborhoot
neighborhood residential facilitie » Aesthetic quality in |nonresidentia
neighborhood facility
* Neighborhood
social interactiol

Source: Chapter 6 (cf. Table 6-1, Table 6-2, T&bB Table 6-4, Table 6-5, Table 6-6, Table 6-hléa
6-8, Table 6-9)
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Table 8-2: Significant factors affecting mode clediehavior

Trip by walk Trip by cycle Trip by public transport
Present study level - | Gender (Male) - | Affiliation with university -
(Master’s) (IGA and IUG)
Age + | Housing type (Students | Present study level (Master's
dormitory
Gender (Male) Bicycle ownership +  Age
Ethnicity (Native students) Car ownership - Gand +
Housing type (Students+ | Poor perception about | Housing type (Students +
dormitory) pedestrian facility dormitory)
BMI + | Poor perception about+ | Bicycle ownership
cycling facility
Bicycle ownership Poor perception about | Preferred mode choice
crime safety
Preferred mode Poor perception abptit | Total time required to make +
traffic safety each trip
Total time required to - | Poor perception about+ | Poor perception about +
make each trip neighborhood pedestrian facility
beautification
Poor perception about+ Poor perception about cycling-
driving facility facility
Poor perception about+ Poor perception about crime+
crime safety safety
Poor perception abolt - Poor perception about non-+
traffic safety residential facilities
Poor perception about non-- Poor perception about -
residential facilities neighborhood aesthetic quality
Poor perception about+ Poor perception about +
neighborhood aesthet|c neighborhood social
quality interaction

Source: Chapter 6 (cf. Table 6-1, Table 6-2, T&8® Table 6-4, Table 6-5, Table 6-6, Table 6-hlé&a

6-8, Table 6-9)

8.3 Analysis of alternative intervention

The developed framework for active transportatising of multidimensional interventions explained i

different studies, is used for the analysis ofditge of Grenoble to understand city’s motivatiogaeding
active transportation. The framework containsdhiéferent strategies, i.e., structural, manageraad

spatial planning approach. In case of Grenoblegethtypes of strategies are already adopted though

different types of interventions. The findings shthat along with different structural improvemeatsl
spatial planning policies, management related wetaions are also prioritized in this city. Thermefoat

the city scale, the framework supports the recongaton of ongoing investigations related to the
promotion of active transportation. Despite havew many potentialities of such implementation of
multiple interventions, from the ground observatiom students’ opinion some weaknesses and gaps are
also revealed. Even though, there are differenedypf structural interventions adopted in the city,

however, higher concentrations of such facilitiess @oncentrated at the city center. The periphemed,
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does not exhibit the similar attraction and brilta. Also, some places are identified where faedljtas
for instances, bike parking or provision for bikargls, to support cycling are not in an adequateuain
From students’ opinion, the similar result is fourms, they demanded for more cycling facilities to
promote active transportation in Grenoble. In theefto face interview one of the students made a
comment-
“des pistes cyclable plus larges”
Furthermore, there is a need for more street amerdnd facilities for pedestrian, as, they are tasbile
and have higher interaction with the environmeantbycle users.
Similarly, land use mix is dominant at the city tmncompared to other places. Even though, the city
maintains a minimum mix use development all arothwel city as well as along the street side, yet in
terms of leisure activity, facilities are still cgmtrated at the city center or outside of Grenoblee of
the students alleged that-
“...Eh bien, C'est difficile de trouver les loisirams mon quatrtier, je doit aller au centre Ville pawir
mes amis. De plus, les équipements sportifs soatao centre ou & la campus”

Therefore, further investigation about student’'sassities and land use mix is necessary to promote
activities and active movements among the students.
Apart from these structural and spatial intervergjdn terms of managerial approach, lots of ttams
are observed after the development of métropoleapgEehensive land use plan is under process for the
métropole which is important for better integratairthe métropole scale. It is noteworthy to mamtthe
plan for non-motorized vehicle is part of the hiidisnobility plan and which is a part of overalllistic
land use plan. Such integration is an exemplasmgit and requires further evaluation to affirm as a
recommended way for other cities. Besides, the lasel management, institutional integration and
collaborations are found. However, collaborativeeggch by health researcher and urban plannet is ye
come.
Also, for traffic and safety management differel@npand policies and laws are adopted (like Coeur de
Ville Cceur de Métropole, speed limit, Laure, édlisto.). However, as traffic calming and pedestrian
oriented projects are concentrated at the certtenten is necessary for the other places in ourad the
city. At the same time, special rules for car pagkare not observed, as, many students complained
against the car parking here and there. One dttldents comments in the face to face interviewr tha

“Ce me dérange de voir les voitures qui s'arrétdauns la piste cyclable, mais on peux le voir teut |

temps et partout”

Therefore, for safety and traffic management, amltil attention is necessary to restrict the abogpt
parking and ensure better safety for pedestriadsgclists.
For the time and cost management online trip plawsare available which only incorporate existing
public transport facilities. However, from studéngerception and observation, it is suggested for
pedestrian short-cut map, or signage for shorteger(pedway) or particular apps for pedestriawaing
shortest route could be useful in promoting morékw@p. Also, several programs are arranged fer th
promotion of active transportation, however, toeinttionalize these program non-native students
demand for such program at-least a subtitle in iEhghind advertisement both in English and French.
Furthermore, a suggestion for community level greernement arose during the face to face interview t
accelerate the attempt to increase more active ment This suggestion is also found in the studfof
et al. (nd).
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8.4 Conclusion

Due to changes in life style and contemporary wialwing, young adults are far behind from a heglth
way of living. This pattern of lifestyle is refleszt in their adulthood too and becomes more prone to
health related chronic diseases. Therefore, ihoitant to think about active lifestyle of yourdulis. In

this regard, active transport behavior is undegial important adaptation to attain an active tifes
Through this study, it is identified that land usé& and diversity of destinations are importanttspa
attributes to promote active travel behavior amgogng adults. Also, it is statistically elicitedath
different socio-demographic, travel and environrakfectors are either positively or negatively affieg
students active travel behavior. Among these factbousing type, age, BMI, availability of diffeten
neighborhood facility (pedestrian, cycling facilign residential facility) positively affect thetare mode
choice. On the other hand, car ownership, totak tiraquired to make each trip as well as some
neighborhood factors (Traffic safety, social int#i@n in the neighborhood, driving facility etc.)
negatively influence the active travel behaviorrthermore, in case of Grenoble, multi-level straeg
are adopted to promote active transport movem&aisie of the interventions are vivid and exemplary,
whereas some interventions still need further samty evaluation. However, through the incorporatibn
students views in this regard, some gaps and wea&seare identified that need to be addressed.
Moreover, the aim of first objective, to exploreethssociation between active transport behavior of
young adults and different socio-demographic, fraased environmental factors, is accomplished tghou
spatial and statistical analysis. At the same tithe, second objective, to analyze the alternative
improvement measures adopted in the city of Grenold fulfilled through the evaluation of the
alternative interventions with respect to the depetl framework and from the opinion of young adults
studying in university. Therefore, this researcstifies the importance of young adults’ life stdgethe
promotion of active transportation and potentiatifytheir participation in research work
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Appendix A

Table: Coordination Schema

Objective Variables Collection metho Outcome
To analyze the travelSocio-demographic, Online questionnaire | Major factors and their
behavior of active travel and survey and face to face| significance in affecting

transport user going f{
university as well as if
the stage of emergin
adulthood through
spatial mapping an
statistical analysis

penvironmental factors

oframework developed
by the concept of

dTheory of Triadic

Flay & Petraitis (199«

influence established by

interview. (Primary

nbased on the conceptualdata)

the active travel
behavior of young adult

To analyze
potentiality of
alternative improvemer
measures through th
development

comprehensive

framework to augment
future active transport

use in case of Grenob
including the
perspective of youn
adul

the Potential interventions

adopted in different
tcountries and students
goerception and opinion

of  aaboutthose strategies

e

J

Literature review,
online and face to face
guestionnaire survey,
ground observation
(Primary and Secondar
data)

Potentiality of active
transport interventions
adopted in Grenoble an
gaps in those

yintervention from the
perspective of future
geographer, planner ad
architect

Source: Prepared by author, 2017
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Appendix B
Online and face to face questionnaire format

Title: Questionnaire pour le travail de mémoire Me2/Questionnaire for master's thesis
1. Affiliation pour voséudes/Affiliation with the university

o IUG
o IGA
0 ENSAG

2. Votre niveau déudes actuel/Present study level
o Licence/Bachelor
o Malitrise/Master’s
o PhD
o PostDoc
3. Quels sont les types de déplacements que vous thites une semaine ordinaire?/What are the types of
journey that you make in an ordinary week?
o Déplacements a l'université (1)/Trips to Univergity
o Déplacements d'achats (au magasin) (2)/Trips tpmhg or Grocery(2)
o Déplacements administratifs (ex. banque, posterasses, administration)(3)/ Trip to office like
bank, insurance or other administrative space(3)
o Déplacements pour des activités de loisirs (spattyure, amis) (4)/Trip to leisure activity(4)
o Déplacements au travail Autre/Other
4. Pour le déplacement a l'université : Indiquez le{sile(s) que vous utilisez et celui/ceux qui
vous sont disponible(s) / Point the mode(s) thatyse and those which is/are available to be
used for trip to university
Bus Tram Voiture/ Marche a Veto/Cycle Autre/Other
Car pied/Walk

Mode utilisé pour le
déplacement a
l'université/Mode for trips
to university
Si vous devez utiliser plus
d'un mode/If you have to
use more than one mode
Autre mode disponible
pour un déplacement a
l'université/other mode
available
Si plus d'une option est
disponible/If there is more
than one option available
Votre mode préféré a cette
fin/Your preferred mode for
this purpose
5. Pourquoi avez-vous choisi ces modes pour le dépiecee I'université? (Max 3 réponses)/Why
did you choose those mode for trip to university®{@e the most suitable three options)
0 Moins codteux parmi les modes disponibles/Lesdyctsin other mode
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o

C'est le mode le plus rapide/lt is the quickest enod

Il est le plus commode & partir du lieu d'origih&lthe most convenient from the
place of origin

Il est le plus sir parmi les options disponiblesIthe safest one among the other
option

C'est le plus confortable/lt is most comfortable

Ce mode correspond a mon statut/This mode matthnayjtstatus

Pour ma propre indépendance et mon plaisir/For gevaonal independence and
enjoyment

Il est bon pour la santé aussi bien que pour Ffenmement/It is good for health
as well as environment

Autre/Other

6. Fréquence de déplacement a l'université par seffagugiency of trip to university per week:

8. Pour ledéplacements d'achats (au magadimgiquez le(s) mode(s) que vous utilisez et
celui/ceux qui vous sont disponible(s) / Pointtihade(s) that you use and those which is/are
available to be used for trip to shop or grocery

Bus Tram Voiture/ Marche a Veto/Cycle Autre/Other
Car pied/Walk

Mode utilisé pour le
déplacement d'achats au
magasinage ou a
I'épicerieMode for trips to
shopping or grocery

Si vous devez utiliser plus
d'un mode/If you have to
use more than one mode

Autre mode disponible
pour un déplacement au
magasinage ou a l'épicerie
/other mode available

Si plus d'une option est
disponible/If there is more
than one option available

Votre mode préféré a cette
fin/Your preferred mode for

this purpose

9. Pourquoi avez-vous choisi ces modes pour le déplact'achats (au magasinage ou a
I'épiceriep (Max 3 réponses)/Why did you choose those madeifioto shop or
grocery?(Choose the most suitable three options)

0 Moins codteux parmi les modes disponibles/Lesdyctsin other mode
o C'est le mode le plus rapide/lt is the quickest enod
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o Il estle plus commode a partir du lieu d'origiteslthe most convenient from the
place of origin

o Il est le plus sir parmi les options disponiblesIthe safest one among the other
option

o Cl'est le plus confortable/It is most comfortable

o Ce mode correspond a mon statut/This mode matthrmytstatus

o Pour ma propre indépendance et mon plaisir/For msveonal independence and
enjoyment

o Il est bon pour la santé aussi bien que pour Fenwement/It is good for health
as well as environment

o Autre/Other

10. Fréquence de déplacemelgchatpar semaine/Frequency of trip to shop or groceryweek:

12. Pour ledéplacements administratifs (ex. banque, postarasses, administrationndiquez le(s)
mode(s) que vous utilisez et celui/ceux qui vout giisponible(s) / Point the mode(s) that you
use and those which is/are available to be usetliforo administrative purpose (ex. bank, post,
insurance etc.)

Bus Tram Voiture/ Marche a Veto/Cycle Autre/Other
Car pied/Walk

Mode utilisé pour le

déplacement dans des

bureau/Mode for trips to

office

Si vous devez utiliser plus

d'un mode/If you have to

use more than one mode

Autre mode disponible

pour un déplacement dans

des bureau /other mode

available for trips to office

Si plus d'une option est

disponible/If there is more

than one option available

Votre mode préféré a cette

fin/Your preferred mode for

this purpose

13. Pourquoi avez-vous choisi ces modes pour le déplacedministratifs éx. banque, poste,

assurance, administratidh(Max 3 réponses)/Why did you choose those madiifioto office

(bank, post, insurance and other administrativeesp)&(Choose the most suitable three options)
0 Moins colteux parmi les modes disponibles/Lesdyctsin other mode
o C'est le mode le plus rapide/lt is the quickest enod
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o Il estle plus commode a partir du lieu d'origiteslthe most convenient from the
place of origin

o Il est le plus sir parmi les options disponiblesIthe safest one among the other
option

o Cl'est le plus confortable/It is most comfortable

o Ce mode correspond a mon statut/This mode matthrmytstatus

o Pour ma propre indépendance et mon plaisir/For msveonal independence and
enjoyment

o Il est bon pour la santé aussi bien que pour Fenwement/It is good for health
as well as environment

o Autre/Other

14. Fréquence de déplacemaniministratifspar semaine/Frequency of trip to office per week:

16. Pour ledéplacements pour des activités de loisirs (spaltire, amis)Indiquez le(s) mode(s)
que vous utilisez et celui/ceux qui vous sont digélple(s) / Point the mode(s) that you use and
those which is/are available to be used for tripdministrative purpose leisure activity

Bus Tram Voiture/ Marche a Veto/Cycle Autre/Other
Car pied/Walk

Mode utilisé pour le
déplacemenpour des
activités de loisirgMode
for trips to leisure activity
Si vous devez utiliser plus
d'un mode/If you have to
use more than one mode
Autre mode disponible
pour un déplacement dans
des bureau /other mode
available for trips to office
Si plus d'une option est
disponible/If there is more
than one option available
Votre mode préféré a cette
fin/Your preferred mode for
this purpose
17. Pourquoi avez-vous choisi ces modes pour votreadépiente loisirs (sport, culture, ami)
(Max 3 réponses)/Why did you choose those modgifoto office (bank, post, insurance and
other administrative spaces)?(Choose the mostxiitiaree options)
0 Moins colteux parmi les modes disponibles/Lesdyctsin other mode
o C'est le mode le plus rapide/lt is the quickest enod
o Il estle plus commode a partir du lieu d'origin&slthe most convenient from the
place of origin
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o Il est le plus sir parmi les options disponible&Ithe safest one among the other
option

o C'est le plus confortable/It is most comfortable

o Ce mode correspond a mon statut/This mode matthmyjtstatus

o Pour ma propre indépendance et mon plaisir/For mevaonal independence and
enjoyment

o Il est bon pour la santé aussi bien que pour Fenmement/It is good for health
as well as environment

o Autre/Other

18. Fréquence de déplacemeour des activités de loisirs (sport, culture, apa
semaine/Frequency of trip to leisure activities\week:

19. Durée de déplacemepour des activités de loisirs (sport, culture, gemsninute/Requires time
for each trip to leisure activity:

20. (Personnes qui utilisent la marche a pied / Onplieable for those who are making trip with
walking)Quels sont les facteurs qui vous rendefficde la marche? /What are the factors make
you feel uncomfortable while walking? max 3 points

(0]

o O O O o

O O O O

(0]

Les emplacements sont loin/locations are quite far

Accidents de la route/Traffic collision

Mangue de sécurité la nuit/Lack of security at high

Peur de harcélement et d'abus/ Chance of harasamgabuse

Mangue d'aménagements pour la marche & pied ebléien urbain (ex. banc, zone
pietonne)/lack of walking facilities and streetrfilure

Les trottoirs comportent de nombreux obstaclessphssages piétons sont mal sécurisés
/Sidewalks have many obstacles and crosswalksaengedous

Stationnement fréquent sur les trottoirs /Freqeantparking on road

Etat de traffic (ex. charge)/Road side conditioo\(€ed and calm)

Pollution de l'air et le bruit/ air and noise pdilbun

Regard des autres, normes et representationsesiSatial status and norms like work
environment, stereotype attitude, discouragingomgtiof others

Météo défavorable (neige, froid, pluie, vent, dpI8b not like to walk in winter and
rainy day

21. Sivous ressentez d'autres problémes, indiqueltyesir case is different from the given option,
you can explain

22. (Question a toutes les personnes qui se déplacarastion concerning all mode users)Selon
vous, quelles seraient les améliorations utiles fEmidéplacements a marche a Grenoble? /What
type of improvement do you think would be worthwehib increase more walking trip in
Grenoble?

Yes No

Trottoir piétonnier plus large et
continu/Wider and continuous
pedestrian sidews

Foumiture dnstallations gétonne:
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adéquates ex: aménagement
assis, centre-ville,
traversée/Provision of adequate
pedestrian facilities ex: sitting
arrangement, center island, raised
crosswall

Espaces verts le long de la
rue/Green element along the
street

Des activités c6té rue comme
magasin de détail, restaurant,
environnement récréatif/Promotion of street sige
activity like retail

shop, restaurant, Recreational
environment

Equipements de la rue (signal,
lampe, poubelle, signalisation,
fagade)/street amenities

(Signal, lamp, trashcan, Signage,
facade design)

Initiative d'apaisement du
trafic/Traffic calming initiative
Priorité du piéton a l'intersection
ex Lumiére pédiatrique/Priority of
Pedestria at intersection eypelican ligh
Initiative Green Travel ex. Green
Club pour enseigner aux étudiants
marcher/Green travel initiative

ex. green club to teach student to
walk

Education et formation pour
promouvoir la marche/Education
ard training to promote walkin
Sécurisation par forces de
I'ordre/law enforceme

23. Si vous pensez a d'autres améliorations, indige®/tFlyour case is different from the given
option, you can explain
24. (Personnes qui utilisent le velo / Only applicdilethose who are cycling)Quels sont les facteurs
qui vous rendent difficile le deplacement a veMyhat are the factors make you feel
uncomfortable while cycling? max 3 points
o Accidents de la route/Traffic collision
o0 Manque de sécurité la nuit/Lack of personal segatinight
o Vol de vélo/Bicycle stealing rate
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o Peur de harcélement et d'abus/ Chance of harasamabuse
o Manque d'aménagements de velo (ex piste cyclaldles ge stationnement pour velos)/
lack of facilities for bicycle user
o Pollution de I'air et le bruit/ air and noise pailun
o Etat de traffic (ex. chargé)/ Road side conditidn\(ered and calm)
0 Regard des autres, normes et représentationsexi8actial status and norms like work
environment, stereotype attitude, discouragingomgtiof others
o Météo defavorable (froid, pluie, vent)/ Do not lilceuse bicycle in winter and rainy day
25. Si vous ressentez d'autres problémes, indiquelfyesir case is different from the given option,
you can explain
26. (Question a toutes les personnes qui se déplaamastion concerning all mode users) Selon
vous, quelles seraient les améliorations utiles fEsudéplacements a vélo Grenoble? /What type
of improvement do you think would be worthwhileinarease more bicycle trip in Grenoble?
Yes No

Aménagement en pistes cyclables/Provision of bicirelck

Piste cyclable avec des "toumer a droite" faciligike lane with
provision for right turning cycl

Priorité du cyclisted l'intersection/Priority of bicycle der at intersectic
Diversité des pistes cyclabl: Itinérairesa vélo sur route, piste
cyclables marquées sur route et pistes cyclablagdaoain, piste
protégées de la route/Mixity of diversified bikeite ex. on-road bike
routes, on-road marked bike lanes, and off-road p#ths, recessed
track’

Réduction du stationnement sur cheée/Reduction of on street park

Réduction de la den€ dintersection/Reduction of intersection den

Aménagement adéquat des équipements de rue (Sgmad, poubelle,
signalisation, facade)/Provision of street amexitiignal, lamp, trashcan,
Signage, facade desi
Activités de la rue comme magasin (étail, restaurant
environnement récréatif/Street side activity lig&il shop, restaurant,
Recreational environme
Initiative d'apaisement de la circulation ex. Pisgelable sans
circulation/Traffic calming initiave ex. Trafficée bicycle patl
Evénements promotionnels comme course a vélo sudewe
velo/Promotional event like ke racing or bike de
Les installations de vélo comme le parc de vélmdgasin de réparation
et d'entretien de vélo, la disponibilité de magdsitocation de vélo a bas
prix/Biking facilities like bike park, bike repa@nd maintenance shop,
availalility of low cost bike renting sho
Education et formation pour promouvaiyclisme
/Education and training to promccycling
Sécurité assurée par des forded'ordre/law enforcement

27. Sivous pensez a d'autres améliorations, indige/iflyour case is different from the given
option, you can explain

28. Perception du quartier ou de I'espace urbain alesf®erception about Neighborhood or local
area
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29.

30.

31.

32.
33.

34.
35.

36

37.

38.

Not Moderately Very
satisfied satisfied satisfied

Disponibilité des arénagements pot
piétons/Availability of pedestrian facilitie

Disponibilité des arénagement
cyclables/Availability of cycling facilitie:

Disponibilité des arénagements de transport
commun/Availability of public transit filities

Disponibilité des aménagements pour
voiture/Availability of driving facilities

Disponibilité des espaces ouverts et
pares/Availability of green spaces and |

Sécurité personnelle /Crime safe

Sécurité routiere/Traffic safety

Proximité des espaces non résidentiels/Proximity
of nor-residential land use

Estrétique/Aesthetic Interactic

Sociale avec le voisinage/Social interaction with
the neighbc

Date de naissnce/Date of Birth (Example: DecembePQ12)
Sexe/Gender
o Homme/Male
o Femme/Female
Hauteur en metre/Height inmeter.................coocoiiiii .
Poids en kg/Weightin kg .o
Quel est votre type de revenu actuel?/What is gatnent income status?
o une bourse/l have scholarship
o Je dépends de mes parents/| am dependent on nmtgpare
o Jai un emploi a temps partiel/1 have part-time job
o Jai un emploi a plein temps/ | have full-time job
o Autre/Other
Nationalité/Nationality — ............ccoiiiiiiiiis
Type de logement/Housing Type
o Propriétaire/Owner occupied
0 Location privée/private rental
0 Résidence universitaire/University dormitory

. Avez-vous des bicyclettes?

o Yes
o No
Propriétaire de la voiture/Car Ownership
0 Yes
o No
Permis de conduire/Driving license
0 Yes
o No
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Appendix C

Additional questions asked in face to face intewie

1.

2.

Pouvez-vous marquer sur la carte, I'emplacemembgjppatif ou habitez-vousZan you mark

on the map, the approximate location where do w@?|

Pouvez-vous marquer sur la carte, les endroitsoappatifs ou allez-vous pour faire du shopping
ou de I'épiceriean you mark on the map, the approximate locatidrere do you go for
shopping or grocery?

Pouvez-vous marquer sur la carte, les endroitsoappatifs ou vous allez pour le travail
administratif (comme banque, poste, assurance, €ARN you mark on the map, the
approximate locations where do you go for admiatste work (like bank, post, insurance,
CAF)?

Pouvez-vous marquer sur la carte, les endroitsoappatifs ou vous partez pour les loisir€ah
you mark on the map, the approximate locations gleryou go for leisure activities?

Pour ceux qui utilisent la voiture pour un de ceggctifs, pourquoi choisissez-vous la voiture
parmi les solutions de rechange disponibl€s? those who are using car for any of this purpose
why you are choosing car among the alternativeiadola to you?
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Appendix D

Table: Key explanatory variables and correspondodjng from questionnaire (cf. Appendix B)

Socio-demographic factor

Affiliation with the university

1. 1IUG 2. IGA 3. ENSAC

Present study level

1. Master’s 0. Bachelc

Age Exact age in yec

Gender 1. Male 0. Femal

Ethnicity 1. Native 0. Nornative

Housing type 1. Private rental Student dormitory

Bicycle ownership 1. Yes 0. N¢

Car ownership 1. YesO.No

Driving license 1. Yes 0. N¢

Current income status 1. Dependent on parents 0. Not entirely dependenticen|

BMI

Calculated from height and weight of the studs

Travel factors

Other alternative mode
available

1. Other alternative mode available 0. There is ne#iternative
mode availabl

Preferred mode for particular
purpos

1. If the chosen mode is different to the preferreden@. If the

chosen mode is same to the preferred 1

Trip frequency (in a week)

Number of trip per pasp accomplished by the students in an ordii
week

nary

Trip duration (per trig

Total duration (in minute) of each trip for partigutrip purpos

Environmental factor

Perception about existing 1. Not satisfied 2. Moderately satisfied 3. Very i
pedestrian facilities (in

neighborhood

Perception about existing cycling 1. Not satisfied 2. Moderately satisfied 3. Very dais
facilities (in neighborhoot

Perception about existing public 1. Not satisfied 2. Moderately satisfied 3. Very dadis
transport facilities (In

neighborhooc

Perception about existing driving 1. Not satisfied 2. Moderately satisfied 3. Very dais
facilities (in neighborhoo

Perception about existing green 1. Not satisfied 2. Moderately satisfied 3. Very dadis
spaces and park(in neighborhc

Perception about existing crime 1. Not satisfied 2. Moderately satisfied 3. Very dais
safety (in neighborhoo

Traffic safety (in neighborhood) 1. Not satisfied 2. Moderately satisfied 3. Very dadis
Perception about existing 1. Not satisfied 2. Moderately satisfied 3. Very dadis
available non-residential facilities

(in neighborhooc

Perception about existing 1. Not satisfied 2. Moderately satisfied 3. Very dadis
available beautification (in

neighborhooc

Perception about existing social 1. Not satisfied 2. Moderately satisfied 3. Very dais

interaction with the neighbor(in

neighborhood)

Source: Prepared by author, 2017
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