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1 ABSTRACT

In recent decades, a stagnation or even a declippedestrian traffic has been observed in mangs;iti
despite the ambitious efforts of national and maional action plans, strategies and initiativ@st project,
which is named “Walk Your City”, addresses this lgemn by designing, developing and evaluating an
innovative behavioural-based pedestrian initiativéh a focus on “nudging” as the applied methotde T
overall aim is to decisively raise awareness ofkimgl as an active and health-enhancing activitpugh
behavioural approaches such as nudging. The cooerofpproach is represented by “nudges”, which are
triggered via an app as well as offline campaidie story refers to a not-so-distant dystopianrutuhere
the pilot city of Graz in Austria suffers from pation and traffic chaos, as well as climate chafidgrough
regular walking, as well as visiting places suctpasks or viewpoints, users of the app are rewardéd
tokens. Following the idea of crowdsourcing, theedens can be invested into desired improvemeras as
parking benches or zebra crossings. Through thiguencombination of technological innovation, a fun
approach, behavioural concepts and a creative dgmpa@articipants are motivated to explore and
experience the city on foot. Walking should be pared as a genuine and healthy alternative fortshor
distances (<3 km), and the first choice when caoxesmall distances (<1 km). The nudging approadh wi
be iteratively optimized in terms of acceptancectionality and usability, using focus groups, mtd lab
tests and expert workshops. This strategy will emsu practice-oriented project implementation tisat
tailored to the needs of the different target ggyuguch as students, commuters and tourists. Thdityo
and health data obtained during the pilot test Wl used to evaluate the suitability and impacthef
nudging approach in an academic paper. As the @aapuolata show, a behavioural change in terms of a
larger share of walking in the modal split, as veepositive impact on the interest and awarenagdang

the effects of walking, can be observed.

Keywords: Walking, City, Urban Planning, Nudgingai@Gification

2 INTRODUCTION

2.1 Pedestrian Traffic

Many cities have experienced a stagnation or eveledine in foot traffic (cf. BMVIT, 2016), which
contradicts the ambitious efforts of national ant&iinational action plans, strategies and initetivExact
statements on the development of pedestrian trafécdifficult to make, however, because shortadisgs

on foot are insufficiently recorded in mobility seys or — with the exception of Switzerland — remgst of

the trip are recorded (see KOMOD, 2014; bmlfuw &itr2015). Statistics on the modal split from 1982
2013 show that the share for pedestrians fell fBl%6 to 19% (Mobility Agency Vienna, 2014; ZIS+P,
2014). A similar picture emerges at the urban lelFel example, from the modal split, pedestriaffitran
Vienna in Austria decreased from 33% to 25% betwEe9b and 2014, and in other Austrian cities from
27% to 17% on average (bmvit 2016). This negatigad can be observed to a similar extent throughout
Europe (cities of Ljubljana and Copenhagen, 20) laas not been stopped by numerous infrastructural
measures (e.g. wider and separate sidewalks, mammepades, meeting zones, seating, floor-level
adjustments, crossing aids), which are mostly Extatt the city district level. This is due to thighhdegree

of motorization, the car-oriented spatial strucsussd the resulting longer distances (bmlfuw & kmvi
2015). This makes supportive behaviour-based appesaat the municipal level appear all the more
important.
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It has been shown that younger people, up to l4syefaage in particular, walk 28% of their distance
travelled, and that older people over 65 yeargefwalk 25% of their distance travelled. In the ggaup of
20 to 25 years, this proportion amounts to only&0all trips. In all age groups, women have a lagjeare

of walking than men (see bmvit 2016).

For urban and densely populated areas in particalad for short distances, there is still considiera
development potential, as distances of less thian account for about 65% of all journeys on foad 83%
of all car journeys (bmlfuw & bmvit, 2015). Pedésstr traffic, with all its advantages, is currengliyen too
little priority within modern transport systems. &adition, the perception of walking as an indemed
“means of transport” is still not pronounced. Hoeepromising initiatives (e.g. the 2015 Year of Iiifzg

in Vienna, the redesign of “Sonnenfelsplatz” in Grihe Vienna based ZEUS project for analysingieds
of pedestrians, and the annual Walk-Space Conferendustria) are taking place, and they are helpm
deepen the understanding of the needs of people wiadking, to identify barriers and obstacles aad t
promote the development of a “walking lifestyle”.

2.2 Health-Related Effects of Walking

Internationally and nationally, efforts to promoaetive, health-promoting and sufficient mobilityear
increasingly becoming the focus of attention. Tikibeing triggered by, amongst other things, a gigw
lack of exercise, intensified climate protectiofoss and the increasing burden of motorized pevat
transport (e.g. the increase in pollutant emissitargl sealing, noise and traffic jams). Walking tlae most
natural form of active mobility, conserves resosrds socially just, promotes health, is rarelyoagsted
with injuries and is self-sufficient. According tbe latest physical activity guidelines (U.S. Depent of
Health and Human Services (2018), individuals sthomidertake at least 150 minutes of exercise pekwe

Walking is affordable for everyone, no additionpbgs equipment is required, no special movemeitls sk
are needed and walking can be practised by therityapd the population at any time. In a systemagiciew
article, including a meta-analysis (Oja et al., @01he authors showed that inactive adults whagpated

in walking interventions achieved increased fitnassl decreased body weight, BMI, and systolic and
diastolic blood pressure. Based on the scientificaell-documented health effects of regular phgbic
activity, the Austrian Health Promotion Strategifsamework Health Goal 8 is: “To promote healthy and
safe physical activity in everyday life by apprepely shaping the living environment.” (Federal Miry of
Health and Women, 2016.)

3 THEORETICAL FRAMEWORK

3.1 Transtheoretical Model

Mobility management deals with the question of hilv@ behaviour of people can be changed through
measures or interventions. In general, individsaiguld organize their daily activities (e.g. woeklucation,
shopping) in an efficient manner, in terms of cesiergy saving and environmental protection. Tdeaeh
these objectives, a wide range of different intetiams have been used. Some studies have investigat
interventions which have had a positive effect apbitity behaviour by sharing information and praati
knowledge (Staats, Harland & Wilke 2004); by thedfications of goals (Locke & Latham, 2002); by
comparison and competition with other players; prréwvards and punishments via feedback (Fujii gt al
2009; Taniguchi & Fujii, 2007; Cairns et al., 2008;oehlich, 2011). However, many of these “soft”
interventions are insufficiently embedded in a coshgnsive behavioural theoretical concept for ubeo
able to evaluate their effectiveness.

In order to change human behaviour, it is necesgamynderstand the underlying behavioural processes
Many theories of motivational psychology and bebaxal science have attempted to describe and explai
mobility behaviour, including the theory of planneehaviour (Ajzen & Fishbein, 1975 & 1980), the mer
activation theory (Schwartz, 1977) and the selfstation theory (Bamberg, 2012). In line with Proskea
and DiClemente (1982), the self-regulation modeBamberg (2012) claims that behaviour changes girou
a time-ordered sequence of stages. Each stagevésvelarious cognitive and motivational difficulties
occurring throughout the process of behaviour ceaBgmberg (2010) described the following qualrelsi
different stages:
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* Precontemplation: In the first stage, individuals aot yet aware of their own behaviour. By self-
focusing their behaviour, they still have to choaseoverall goal amongst competing wishes (i.e.
goal setting), and they still have to considerfeeesibility and desirability of the relevant outoesn
Before choosing a goal (i.e. goal intention), thkjective probability of achieving it is evaluated.

e Contemplation: In this stage, individuals consitle® pros and cons of the different options and
choose the most suitable means for reaching toeir g

* Preparation/testing: Individuals form a concretenpbf when, where and how they can implement
the new behaviour. The first practical steps dkera

« Maintenance: In the final stage, individuals haveesr behavioural pattern. Since the new habit has
substantial benefits, relapse into the old behawan likely be avoided.

3.2 Nudging

The term “nudge” or “nudging” originally derivesofn the field of behavioural economics and describes
soft type of influence, with the goal to elicit artain behaviour. Thaler and Sunstein (1975) ddfimedging
as a positive intervention that stimulates a va@uontchange in behaviour without including external
(negative) consequences. The idea of nudging has beoming in the USA in recent years, whereas very
few initiatives are known in Europe, where the fdsl generally on the creation of politically metied
interventions, and is particularly anchored in fledd of health prevention (Quigley, 2013). Nudgirig
itself, is based on motivational psychological nledend shows parallels to the principle of gamifara
However, in contrast to gamification, stimulus-r@sge chains in the sense of incentives and penédtte
into the background, and subtle strategies andip®snterventions for decision optimization congethe
fore. Nudging strategies make behavioural alteveatimore visible, in the area of physical activityr
example, by making stairs more attractive thafft §Hiollands et al., 2013).

Nudging has also been successfully used in theegbat active mobility; for example, to promote tgg in
cities (Wunsch et al., 2015). The methods used @eresimilar to the “persuasive technology” priteign
both cases, the aim is to promote certain behawioumptions through targeted measures in terntheof
design of places, processes and graphic inter{&oeg), 2009). Nudges can further be seen in aaimiay
to gamification, or as a relevant part of gamificat in the form of the game mechanics of achieveme
(Pfeiffer, 2018).

3.3 Research Questions

The primary aim of the “Walk your City” researchofact is to increase the awareness of the posifieets
of walking, the acceptance of walking as a meansdafility and the implementation of walking as diha
which will primarily support the subsequent amhisdransport and health policy strategies.

The research questions are as follows:
(1) Can changes in walking behaviour be determaitsd the field test compared to before?

(2) Is the applied nudging framework able to altee attitude towards walking, the knowledge of the
positive effects, as well as the behaviour, in teahthe implementation of walking as a habit?

(3) Are participants progressing through the stajélse transtheoretical model in terms of a “lewp!?
(4) Do participants report increased fitness leadtlsr participating in the field test?
(5) How is the app rated in terms of usability &und of play?

4 METHOD

4.1 Nudging Framework

Numerous innovative features were used, which viended to intrinsically motivate players to walk
more, in an enjoyable and behaviour-oriented wée dpplied nudging framework was a central compbnen
in this context, and was used both virtually antbeal events. The framework integrates four dédfdrtypes

of behavioural interventions or nudges:
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- Informative and awareness-raising nudges: Pushications via smartphone for educating users
about the positive health- and traffic-related eéfeof walking, and a web dashboard with tracking
statistics.

« Social nudges: Activities such as guided walking¢an the course of local campaigns.
« Rewarding and enjoyable nudges: Token-based resyatdm, street games.

- Stabilizing and preventive nudges: Daily walkinggtts, statistics/visualizations of the positive
effects of walking.

4.2 Mobile App

The native “Time2Walk” app was developed as a e¢mub for conveying the nudges and for raising the
players’ awareness of the benefits of pedestriamilite Through the game mechanics, players are
motivated to discover beautiful places and the éidcorners of Graz on foot, and to experience iiesvon
site. Figures 1 to 5 show a few screenshots freamafp.
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Fig. 1: Start scree, Fig. 2: Personal profile, BigPush notification as an informative and awassfraising nudge, Fig. 4: Push
notification as a call to attend an event

The landing page of the app is shown in Figurellleyent locations (points of interest) are locatieere as
an icon on a hand-drawn city map. The pedometegprasninently placed in the upper-left area. The
navigation bar is located in the lower area, frohiclv players can get an overview of:

« all the venues that the player has already visited;

» the personal profile, in which the steps and savanchieved can be checked (see Figure 2);
e statistics, where a comparison with other playggossible;

< the journal, in which the game history and all postifications can be read;

« and the augmented reality mode.

Figure 3 gives an example of a push notificatiosigleed to increase awareness of a healthy lifestyle
through physical fitness. Figure 4 shows how a puHication is used to notify the player of ancoming
event.

4.3 Field Test

As a preparatory measure for the field test, plyeere recruited via social media, press releases,
advertising material and personal contacts (seer&ig).

The field test ran from 16th of September to 16totober 2019 in the city of Graz in Austria. Dhgithis
period, it was possible for individuals to downlaattl to play the Time2Walk app via the Google Fayre
and to take part in the accompanying events inctheof Graz. Local campaigns took place at several
different locations that could be visited on folot.addition to the app, there was also a printe@ ofathe
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playing area with the event locations, so thatviaials who did not want to use the app or who wess
tech-savvy could also take part in the campaigna@ylying both digital (via app) and real nudgea (acal
campaigns), it was ensured that a wide varietaigfet groups could be addressed.

I S S |

Mobilization & Pre-Survey Field Test Post-Survey
Recruitment

[ 4 . g
EY
[ 4 A ) 9
A e 9 =
- [ 4 ag
oo o o
Face-to-Face ﬂq. Online Testing the urban Online
Project Website En Questionnaire App game Time2Walk Questionnaire

Social Media K@Y
Map & Flyer (1]

Fig. 5: Overview of the research design

4.4 Data Collection

The data were collected using online surveys ardttacking system integrated in the app. The two
standardized online surveys (pre-/post-survey) vengdemented with a survey tool. When defining the
question types, special attention was paid to émguhat the different question types were easyeta and
could be displayed on both a PC and smaller smamgphlisplays, thus enabling a responsive experience
The survey was conducted anonymously, in accordaribedata protection regulations.

The personal data collected (e.g. age, educatidmat allow for a clear identification of the pens Since
GPS tracking of the footpaths (e.g. for determinihg number of steps) was dispensed with, it wds no
possible to draw conclusions about the exact wierga (e.g. place of residence/work) of the paréots.
After the evaluation of the field data was finishefl personal data, such as addresses, were delate
addition, the participants could at any time areafgy their data to be changed or deleted duriegfigid
test, in compliance with the EU General Data PtatadRegulation (GDPR).

4.4.1 Examined Variables

A pre-post single-group design was used to dematestthe behavioural changes. Identical questions
regarding mobility settings and mobility behavieuespecially walking behaviour — were asked beéfore
after the field test using the same sample (a w4shibject design). Thus, the achieved effects@htidging
framework could be analyzed at an individual leueladdition to questions about the impact, otlspreats
such as usability and gameplay were also surveyed.

The study design of the first questionnaire inctudeestions on sociodemography, environmentale##
and playing behaviour. In addition, the motives ifmreased walking, as well as questions aboutopafs
health and lifestyle, were also assessed. The degosstionnaire raised questions about the gametblay
usability of the app, as well as questions refgrtothe local campaigns.

4.4.2 Sample

In the course of the field test, 238 people usedTime2Walk app. For the detailed analysis, onkwey
data in the tracking system for the 120 player$ witwalking time of at least 5 minutes (correspogdb
approximately 500 steps) were considered.

After processing the data, 145 persons from thespreey and 48 persons from the post survey coeld b
analyzed in detail. This corresponded to a respoate of 33%. Since the testing of the app and its
evaluation could be considered as a considerafug af the everyday life of an individual, the pesse rate
can be deemed satisfactory. Above all, a represemtaurvey was not central to the research proj&ct
variety of strategies were pursued, with the airkedping the dropout rate as low as possible. kamele,

the two surveys and the competition were annouses@ral times via newsletters and push notification
triggered by the app. The joint progress within ¢faene, as well as an individual comparison witheoth
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players, could be called up in real time, while iwetting campaign activities were advertised at arlye
stage via social media. The majority of the pgutiaits in the field test were female (pre-test: 6p&&t-test:
71%). The age range was from 11 to 72 years. Mases were between 21 and 40 years old (pre-test:
76%; post-test: 74%). Overall, few players wereanil years of age (pre-test: 8%; post-test: 3%gver

60 years of age (pre-test: 3%; post-test: 0%).Sdmple included an above-average number of pergoos
had attended a university, college or universitamblied sciences (pre-test: 57%; post-test: 65%).

5 RESULTS

The analysis of the results involved a comprehensiix of methods, and the samples were described by
means of descriptive statistics. In order to ingede the statistical relationships between vagigfbivariate
correlations, linear regressions and analyses nanee were applied. By means of t-tests for depend
samples, changes in attitude and behaviour wessimated.

5.1 Usability

For the usability analysis, the standardized “Systésability Scale” (SUS) questionnaire, establisimethe
field of usability research (Brooke 2013 & Bangomk 2008), was used for calculating a SUS scdfigh
regard to the gameplay and usability, positivengaticould be observed. A differentiated view of 84S
score suggests that the Time2Walk app is partigutgiick and easy to learn (SUS=73/100).

The vast majority (85%) enjoyed playing Time2Wallhe pedometer scored particularly well (M=},6
through which the daily progress could be follovadietctly. The illustrated positive effects of wailkiwere
also very popular (M=1,9), as was the possibilitgiscovering new places (M=2,0). Local campaigresev
visited by 26% of players. Almost 40% of all theyrs that used the Time2Walk app never normakyl us
their smartphone for gaming applications.

The subjective level of fitness of the participawess rated as good (pre-test: 36%; post-test: 38%4ptal,

9% described their state of health as “not good™aid” in the first survey, while this was only 6% the
second survey. This suggests that the fithess td\thk participants increased as a result ofitid fest.

5.2 Impact

To analyze the impact of the nudging framework, ¢bected quantitative tracking data were compared
with the subjective self-assessment of the playByscomparing the statements before and after itid f
test, changes could be identified on an individenat|.

Sum Mean
Global step count 10.635.000 88.625
App starts 1810 15
POI check-ins 312 2,6
Check-ins at points of interest 218 -
Check-ins at local campaigns 94 -
Positive effects
Reduction of CQ 1.016.157 g 8.467,98 g
Reduction of fine particulate matter 400,90 g 3840
Calories burned 319.046 kcal 2658,72 kcal

Table 2: Tracking data

5.2.1 Tracking Data

On average, each day, each player walked 1,43% ébed4 minutes) more than indicated at the beggn
of the field test. This is because the self-estiatverage walking time per player was 54 minwtde the
actual recorded walking time at the end of thedfiglst was 68 minutes. This corresponds to anaseref
about 26%. In order to illustrate the effects aflsan increase, the difference is shown in termS®@f fine
particulate matter reduction and calories burneBiable 2. The C@and particulate matter savings are based
on the assumption that car journeys were savedgldhe walking time. The effects were calculated by

! Measured with a 5-point Likert scale, ranging friom very good to 5 = deficient
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taking the basic assumption of “no active movemaista starting point, as is the case with car gysnin
total, players completed 10 million steps and gi$i218 points of interest.

On an average day, a player took 6,837 steps, wioiabhly corresponds to a walking time of about 68
minutes. If this empirically determined value isrguared with the self-estimated average walking wfing4
minutes, which was requested when the app wasofshed, an increase of 14 minutes per day anemplay
can be observed. Compared to the self-estimatédliduration, an increase of about 26% can berobde
over the course of the field test.

dh h h oh

T R R G G RN

SURVEY PERIOD

Average number of steps Amount of players Log. {Average number of steps

Fig. 6: Number of steps and players during thel fiekt

5.2.2 Subjective Impact

The subjective impact was evaluated by the detexthichanges in interest for climate-friendly travel
options, the awareness of the positive effectsalking, as well as health-related knowledge and-beihg.
Regarding the self-assessed changes, no signifieantts were obtained in a t-test with paired dasmp
(p>0.05). Only with regard to the item “I would diko find out (more) how | travel in a more climate
friendly way” was there a statistical significandéhus, the interest of the players was increasedhby
interventions in the field test (Mpre-test=2.26, ddptest=1.97; p>0.05).

On a descriptive level (no statistical significaneached), increased values for all variables r@ste
perception, knowledge, participation and behavitatwveen the pre- and post-test could be obseigd.
means that there was more interest, an increasedgi®n, more knowledge, more desire to partie@atd
more willingness to walk.

| would like to get actively involved in making nayty 255
more pedestrian-friendly 2,39

| want to find out (more) how | travel in a morénchte- 2,26
friendly way 1,97

It strikes me that there is still a lot to be dam&raz to 2,
improve pedestrian mobility 1,94

| want to walk more often in the future 1 &89

| know the positive health effects of walking omfo 1432

| am aware that walking improves the quality of lifi the 1,35
city 1,35

totally agret do not agree at
pre test mpost test

Fig. 7: Impact on interest, awareness and knowl¢pigetest: N=145, post-test: N=48)
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5.2.3 Behavioural Impact

To compare the characteristics of the transthemlethodel between the two test points, cross tabkre
created in order to calculate the significancegisim-squared tests. The last stage was split ppraing on
the time frame in which participants stated thatttvalked for at least 150 minutes per week. Ingiple, a
positive development is evident: after the fieldttdewer subjects are assigned to the first stiagahich
there is no intention to walk more. In the lasgstehowever, in which a disposition for action ta@nspoken

of, i.e., in which the behaviour is consolidated, iacrease can be observed. Based on the expeuated a
observed frequencies, as well as the standardesiduals, statistically significant differencessariat the
third stage, in the form of behavioural intentidinis means that after the field test (17%), planmségular
walking are more likely to be made than before (6%@)cording to this finding, the volatile third g&
shows a particularly positive influence, leadingittievel-up” (see Figure 8).

After playing "Time2Walk" | regularly walk for at le ast 150 minutes (2 1/2
hours) a week...

80%
70% DZUO
60% 55%
50%
40%
30% pre test
20% 15% 5 17% 17% m post test
10% 6% a0 10% 6% . 8%
0% - . mm
No, and I don't No, but I planto No, but | planto Yes, but less thar¥es, for more than
plan on starting instart in the next sistart in the next 30 six months ago six months
the next six months  months days

Fig. 8: Impact on the stages of the transtheolaticalel (pre-test: N = 145, post-test: N = 48)

With regard to the choice of means of transpocpraparison between the pre-test and the postiiestssa
shift away from motorized individual transport. Wh54% stated that they walked daily before thiel fiest,
the percentage rises to 66% after the field tdsis @ifference is statistically significant (F=2;93<0.001).
An increase was also achieved for the 5-6 daysvpek group. For cars, there is a reduction in dasigge,
which is no longer present in the second surveye Tike of bicycles is identical, apart from a slight
deviation, and there is a slight decrease in tleeofipublic transport (see Figure 9).

During a week in which you played "Time2Walk", how dften did you use the following
means of transport for short distances (up to 5 kdmetres)?

-§ pre test NS 13% 15% 15% 8%
g post test NG 15% 13% 6%
%> pre test [ININIO%IN  12% 13% 15% 2.
@ post test N7 15% 13% 21% S 3%
g ?; pre test IR 12% 13% 34% S 28%
& § post test NEYEN 19% 23% 28% S 23%
. Pretest WE%N3% 6% 25% - 5%
© post test 4% 4% 399% S s%
0% 10%  20%  30%  40%  50%  60%  70%  80%  90%  100%
m daily 5-6daysaweek 3-4daysaweek 1-2daysaweek mnever

Fig. 9: Modal split (pre-test: N=145, post-test:48F
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6 DISCUSSION

Over the course of the field test, established Wehsal patterns (e.g. regular car journeys) weadigally
reversed, while attitudes towards climate-frienaligbility were demonstrably strengthened. This mehat
participants now pay more attention to environminteendly travel, especially travel on foot, amebuld
like to find out how they can travel in a more dite-friendly way. Furthermore, the participants Hwave a
better understanding of the positive effects ofkivg) on their personal health. In the post-test,dffects on
individual mobility behaviour were also significaM/hen looking at the individual level, a posititrend
could be observed, i.e., the average of 54 walkiiqutes per day which the players stated at thinbag
was increased by 26% to 68 walking minutes per dagording to the observed modal split, cars waye n
longer used daily by any of the players on shastatices of less than 5 km, while, at the same ftihee,
share of pedestrian traffic was demonstrably irsedaln reference to the transtheoretical model ntlost
volatile stage 3 showed a positive influence, legdo more participants planning to walk more ia thture.

The limitations of this study include the small sdensize for the post-test, as well as the elaborest
design, which would be difficult to reproduce. Tigh a variety of different measures, an attemptmade
to keep the dropout rate as low as possible. Defipi#tse measures, the local campaigns were oritgd/isy
a quarter of the participants, mainly becausenoé ttonstraints. This was despite the fact thattemat was
made to locate the venues in such a way that theld de easily visited during a workday routinecthbin
terms of time and location.

Future concepts could further emphasize the modigaroach and highlight key features such as tye st
counter, the daily targets, as well as informatiarthe positive effects of walking.

7 CONCLUSION

In the Walk Your City project, a behavioural andmgabased pedestrian initiative with a focus on the
nudging method was designed, developed and evdluBleough the unique combination of online nudges
triggered via the Time2Walk app and offline nudgesvided through local campaigns in lively places,
participants were motivated to explore and expegdhe city Graz on foot. Walking was to be peredias

a healthy means to cover short distances, withultimate goal being to anchor walking as a stalalkeith
The applied nudging framework was able to influemtttudes towards walking, as well as increase
knowledge about the positive effects of walking] &mchange the existing mobility behaviour pattern
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